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About Argiva

Argiva is a communications infrastructure and media services company operating at the
heart of the mobile and broadcast communications industry. Argiva provides infrastructure
for television, radio, mobile and other wireless communication in the UK.

Argiva operates shared radio site assets throughout the UK, including masts from under 30
to over 300 metres tall. We have worked with the mobile industry over two decades to
deliver mobile services to consumers with a significant presence in suburban and rural
areas. Our portfolio includes over 8,600 active, and more than 16,500 marketable sites,
including radio and television broadcast sites, BT telephone exchange rooftops and use of
National Grid pylons.

Argiva enables the Airwave emergency services network in remote areas through c¢1,000 of
our sites. We are working with DCMS to build new shared sites for villages in ‘not-spots’ as
part of the Mobile Infrastructure Programme (MIP). We also own and operate 50 In-Building
Systems to extend the MNOs’ coverage and capacity into challenging environments such
as Canary Wharf and the ExCel Centre. We are one of the UK’s largest public WiFi
providers, enabling us to offer unique propositions for venue WiFi and small cell networks,
for example at Heathrow airport or in Central London.

Argiva is building a national Internet of Things (“loT”) network, starting with 10 of the UK’s
largest cities. Our smart metering service, connecting 10 million homes using long-range
radio technology, will be one of the UK’s largest machine-to-machine deployments.

Argiva is a founder member and shareholder of Freeview. We broadcast all eight Freeview
multiplexes, are the licensed operator of four of them as well as owning Connect TV - the
first company to launch a live IP streaming channel on Freeview. Argiva is the licensed
operator of both national commercial DAB digital radio multiplexes.

Argiva is a major player in the UK’s satellite industry, operating over 80 antennas to
geostationary satellites, and providing Telemetry, Tracking and Command support services
to some of the leading satellite operators. We are a major provider of permanent satellite
services to both Freesat and Sky customers. Argiva also provides global satellite based
services to the broadcast, communications, security, oil & gas and exploration sectors.

Our major customers include EE, H3G/Three, Telefonica/O2, Vodafone, BBC, ITV, Channel
4, Five, Sky, Global Radio, Airwave, Heathrow and Whitbread/Premier Inn.

Argiva is owned by a consortium of long-term investors and has its headquarters in
Hampshire, with major UK offices in London, Buckinghamshire and Yorkshire.
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Overview

The much anticipated emergence of new wireless services in the coming years will very
likely require creative policy approaches to ensure that those services are allowed to
flourish. There is still a lack of clarity as to precisely what 5G will be. However it is becoming
increasingly clear that the ambition that drives 5G is to deliver outcomes to consumers that
will greatly enhance quality of life and experience. This will likely include the delivery of high
speed data services to customers — even in otherwise hard to reach areas — as well as new
and innovative machine to machine applications.

To enable 5G to deliver on such an ambition, two initial challenges must be met. First, the
required spectrum must be identified. Second, the necessary infrastructure must be put in
place. These are significant challenges and we are, therefore, grateful for the opportunity to
contribute to the National Infrastructure Commission’s consultation on 5G. Argiva is the
UK’s largest independent provider of mobile network assets. As such we offer a specific
insight into the critical role that this sector will play in the provision of infrastructure that will
underpin future 5G mobile services.

Independent Infrastructure Providers deliver benefits for all parts of the 5G ecosystem:

o Consumers benefit as they get better coverage and the lower cost of roll out can be
passed through to their phone bills;

e Operators benefit from reduced costs and faster roll out of their networks;

e The local community benefits as fewer masts are required so there is less visual
impact, and mobile coverage adds to the attractiveness of an area for residents and
business; and

¢ The environment benefits as there are lower energy and construction costs from
fewer masts

This submission sets out how 5G infrastructure could be rolled out in a way that minimises
costs for operators, thereby enabling services to end users to be provided more cost
effectively.

In particular, we focus on two areas in which 5G roll-out could be promoted in a timely and
cost effective fashion, namely:

e The role that independent provision of mobile infrastructure can play in minimising
costs and disruption in rolling out future 5G networks; and

¢ How improvements to the planning regime can further facilitate improved roll-out of
mobile infrastructure.
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Independent mobile infrastructure provision will play a critical role in
delivering 5G

While it is not yet clear what 5G will be precisely, it is clear that there will clearly be a need
for more mobile infrastructure. There will need to be more masts in rural areas to extend
the benefits of mobile to all, and there will also need to be additional infrastructure to
improve coverage on transport routes such as road, rail and on the underground.

Network operators will rely on access to wireless infrastructure assets to provide future 5G
services. While much policy focus is typically given to the requirements of Mobile Network
Operators (MNOS), this infrastructure is also crucial to delivering other services such as
fixed-wireless broadband, radio and TV broadcast, emergency services and, Internet of
Things and machine-to-machine communications.

Increasingly, MNOs have sought to access infrastructure jointly in sharing arrangements.
They have done this in the UK by setting up joint ventures (EE and H3G setting up MBNL
and Vodafone and Telefénica/O2 setting up CTIL and Beacon) as well as making extensive
use of Independent Infrastructure Providers (IIPs), whose business model is based on
allowing their assets to be used as widely as possible.

In the UK, the MNOs own and operate the majority of passive mobile assets. However the
IIPs constitute a small but significant part of this market. There are difficulties in determining
what the precise market share is, but a reasonable Argiva assessment suggests that in the
region of 30-40% of passive assets are provided by IIPs. This contrasts with the United
States, where EY has estimated that 84% of market share is accounted for by independent
providers.

The contribution that IIPs bring to the mobile ecosystem is, therefore, significant and it will
continue to be important as 5G develops. It ensures that greater numbers of consumers
enjoy the social and economic benefits of mobile communications. In that respect, we note
that many IIP sites are based in rural areas, delivering those benefits to consumers who
may otherwise not receive them.

The importance of IIPs is illustrated by H3G's entry into the UK MNO market as the fifth
operator in 2003. Due to Argiva’s commercial incentive to share masts, we were a key
partner in a fast and cost effective rollout so H3G could rapidly launch its own 3G network.

Wireless infrastructure sharing has grown over the past few years

In a consolidating, competitive and cost-conscious mobile environment, infrastructure
sharing has become an increasingly attractive option for a number of reasons, including:

o It facilitates faster roll-out of services as it reduces the potential for delays
associated with acquisition, design and build of suitable sites;
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e Costs to industry can be significantly reduced if more efficient use is made of
existing infrastructure. Moreover, increasing utilisation rates of each tower ensures
that the unit costs for network operators can be reduced,

o Co-locating equipment allows for the use of joint backhaul to the core network,
further reducing cost to MNOs; and

e Using existing infrastructure can promote greater coverage for more operators
sharing masts.

For the additional coverage and capacity required for 5G ensuring that the mobile
ecosystem can utilise these benefits will be even more critical.

Additionally, the Electronic Communications Code (Conditions and Restrictions)
Regulations 2003 also places an obligation on Code Operators to maximise the use of
existing infrastructure. This is, in part, to avoid a proliferation of structures which could
cause a negative impact on the environment and/or local communities.

Independent infrastructure provision would be a cost-effective solution to deploying 5G
services

Independent infrastructure providers have a commercial incentive to make their assets
available to all wireless network operators — thus facilitating the emergence of 5G services.
For example, the average number of sharers on each MNOs’ mast compared with that of
the 1IPs shows that the latter achieve significantly higher utilisation rates through providing
access to multiple operators.

As well as competition from within the IIP sector, 1IPs face competition from self-providing
network passive asset holders such as CTIL and MBNL. This acts as a competitive
constraint on their ability to arbitrarily raise prices to MNOs.

As a result of these factors, the otherwise significant fixed costs involved in constructing and
maintaining passive infrastructure assets are reduced as more efficient use is made of
them. Increasing utilisation rates of infrastructure ensures that the unit costs for MNOs can
be lower. This makes it cost effective to improve service coverage, including rolling out 5G
to areas where it may be unprofitable for them to invest in additional own assets.

This is illustrated by the diagram below:
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Figure 1: Breakdown of sites by player type and location
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This diagram shows that despite 1IPs accounting for just ¢.34% of the total UK macro sites,
they provide more than half of sites based in rural areas. This is consistent with the benefits
we would expect to see from maximising sharing opportunities, particularly where costs of
site deployment would otherwise be expected to be high.

The higher rate of co-location achieved by IIPs reduces the need to build more masts,
speeds up deployment and reduces MNO lifecycle costs. IIPs are also able to reduce
operating costs and lower the cost of capital. This is as a result of the ownership and
operation of masts being our core business.

The difference in costs for an IIP operating masts compared to a self-provider was shown
by Analysys Mason in the extract below:



Argiva submission to National Infrastructure Committee’s Call for Evidence on 5G

Figure 5.6: Total cost of ownership: comparison of self-build tower vs WIP licence model (GBP thousand per

site in NPV terms) [Source: Industry submissions]
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Source: Financial Impact of Electronic Communications Code Changes, Analysys Mason, May 2016

This report, published in May 2016, was commissioned by the Department for Culture
Media and Sport (DCMS) to inform its policy approach to reforming the Electronic
Communications Code. That report was accompanied by DCMS implicitly supporting the
future development of the independent infrastructure sector:

‘we do not want to disrupt market incentives for investment in passive infrastructure
by establishing a legal framework to allow compulsory access and thereby subject
the market to further regulation™

Cost effective infrastructure solutions can help underpin roll out of 5G networks

Significant cost savings could be derived depending on from supply side decisions that are
made when rolling out networks. The extent of those savings would largely rely on the
precise evolution and make-up of the 5G network that was being rolled out at the time. It
would also depend on the mobile technology being adopted to meet the UK’s coverage
ambitions. For example, there may be merit in exploring the potential of fixed wireless
access solutions for those homes in challenging areas that struggle to receive sufficiently
fast speeds indoors.

Finally, we note that the ongoing reform of the Electronic Communications Code and the
other policy changes in areas such as planning will improve the prospects for more cost
effective mobile broadband provision for all mobile infrastructure providers, thus making a
mobile contribution to 5G roll-out an increasingly viable alternative to fixed.

! A New Electronic Communications Code, DCMS, May 2016
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Changes are required to allow small cell deployment at scale

Small cells already play an important role in the continued deployment of 4G networks and
the increasing data capacity that is vital to mobile connectivity. In order to deliver 5G
services to mobile users there will be a need to deploy small cells on a scale not previously
seen in the UK. Hundreds of thousands of small cells are expected to be rolled out in
London alone and over a million will be required across the country.

Small cell deployment in significant numbers will require the use of buildings or other
structures, such as lamp posts and other suitable street furniture. As it stands there are
challenges to businesses in getting the planning permission that they need in order to roll
out small cells. Government has acknowledged this and recently announced a number of
changes in the Written Ministerial Statement (HCWS631) (WMS). While the changes are
welcome they do not allow industry to roll out 5G in the volumes that are required. For the
government to deliver its objective to be a world leader in 5G, at a minimum, the following
further changes are required:

e The current limitation only allows the installation of two “small cell antennas” on a
building or other structure. This is too restrictive. It does not allow for instances
where a third backhaul antenna or other apparatus is required. This could be
overcome by allowing the installation of “small cell systems”, and including
“small cell antennas” within its definition e.g. a “small cell system” means the
installation of small cell antennas and any associated apparatus.

¢ Small cell antennas often face the highway as most suitable buildings are within 20
metres of a highway. The current limitation prevents this and brings about the
requirement for full planning permission. The WMS indicates that this limitation will
be removed on residential and commercial premises. However this leaves out
Council owned properties, such as libraries, schools and depots, which are not
commercial premises. In view of this, the 20 metre highway limitation should be
removed entirely.

e Under current conditions, the prior approval procedures apply to small cell antennas
proposed on buildings or other structures (which include lamp posts) within
designated areas, e.g. conservation areas. Given the extent of conservation areas,
this is a very significant obstacle. The requirement for prior approval should
therefore be removed for small cell systems entirely.

¢ It has become increasingly apparent that to allow scalability from 4G to 5G,
operators are likely to require cabinets in protected areas. Under current conditions
these require prior approval. This problem arose for the cabinets required for fixed
line broadband and the Government addressed this by removing the cabinets from
this requirement. The requirement for prior approval for small radio equipment
housing in protected areas should also be removed.



Argiva submission to National Infrastructure Committee’s Call for Evidence on 5G

Responses to questions
1. What uses have been envisaged for 5G?

The evolution of 5G will be principally driven by use cases as opposed to technology
innovation. There are a number of potential use cases which may emerge. However, we
expect that the most significant will be:

¢ Increased video demand including at higher definitions;

e Connected devices at scale;

e Intelligent transport including autonomous transport;

e e-health; and

o Newer aspirational use cases such as augmented reality and the tactile internet.

We expect Internet of Things (IoT) to develop to the extent that billions of devices will be
connected and they will be delivered over 5G and other technologies. This will require lower
bandwidth than in most other use cases, However, some of the services will need to be
always on and will require super low latency to make extreme real time communications
viable. Examples of this are lifeline services centered on healthcare in the home, bringing
changes to how and where people are treated.

In our view, there is starting to be that some of services delivered over 5G will require:
1. Densification of the network;
2. High capacity to devices;
3. Very low latency; and
4. Low power consumption.

However, different use case have different requirement so things such as real-time
immersive gaming will require the very low latency, and high capacity, but that will sit
alongside loT uses such as the monitoring whether bins are full or empty that will require
lower capacity and low power consumption but can live with higher latency.

In terms of broadband delivery, we expect that a combination of technical innovation and
public intervention (in particular, the introduction of a universal service obligation) will move
the UK towards an environment where all consumers will be able to enjoy 50 Mbit/s+
download speed.
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2. Of those use cases identified, which appear most credible from a UK perspective,
and over what timeframe?

All of the use cases referred to in our response to question 1 are plausible within the UK.
The timing of when they become available will be largely driven by the speed of network
deployments. Networks will likely start to rollout at scale from 2019-2020 with all the use
cases becoming viable thereafter.

What it becoming clear is that 5G is a global initiative and the UK has to either lead, or
adopt, global standards. Equipment manufacturers will not make equipment solely for a UK
market at prices that UK consumers will be willing to pay.

3. What is the potential scale of benefits?

While the scale of the benefits is likely to be significant we have not carried out any analysis
to quantify that to date.

4. Are there planning or wider legal issues which have the potential to hold back the
deployment of 5G networks?

Whatever the system or process, the town planning environment is generally worsened by
additional numbers of operators as this creates pressure for more development and
pressure on scarce local authority resources. Important stakeholders such as local
communities often fail to understand why infrastructure has to be replicated so multiplying
its potential impact.

There are therefore good town planning arguments to return to a similar model that existed
for 1G, i.e. two wholesale network operators, who provided network time and access to a
large number of virtual retailers. This would also be a more direct and efficient way of
finding the network synergies that the MNOs are seeking to achieve through network
sharing and reflect better their desire to focus on providing services to their wholesale and
retail customers rather than the detail of running a network. It also overcomes the difficulties
that would be faced by any new entrant who would be confronted with the significant cost of
deploying a credible network in order to be able to attract customers.

Such an approach could also help simplify the town planning framework in the UK — in fact
there are four different town planning systems in operation in the UK and another three
covering the Channel Islands and the Isle of Man. The permitted development rights (PDRS)
that apply to Electronic Communications Code Operators are all different. Taking the four
UK systems, the PDRs are all based upon the same objective, i.e. to encourage and
facilitate the growth and development of modern communications, whilst minimising the
potential impact on the natural environment and the built heritage. The systems that grew
out of the UK-wide legislation in force before town planning was devolved are now very
different. That in itself poses difficulties for Code Operators, but these are made worse in
England and Wales where there are issues such as the prior approval process effectively
removing the benefits of PDRs.



Argiva submission to National Infrastructure Committee’s Call for Evidence on 5G

In England, the amendments to the Code Operator PDRs since their introduction have
resulted a number of anomalies. The changes announced in the Written Ministerial
Statement on 17 March 2016 (WMS) will lead to further anomalies. For example, a third
small backhaul antenna required on a building elevation to support two small cell antennas
will still need planning permission, but the same operator will be allowed to install pole
mounted antennas on the roof of the same building that can be in excess of 6 metres high
at the point of installation. That same operator may have a 15 metre high mast in the
adjoining countryside, which even if in a protected area will be given a PDR to extend by 5
metres, another form of development that will have a considerably greater visual impact
than a third small antenna on the face of a building.

The prior approval process may have some relevance to the detailed siting and appearance
of new masts but, by contrast, its application to mast extensions adds bureaucracy without
clear benefits — the mast is already established and its appearance will be dictated by the
structure being extended.

This creates challenges with deploying next generation 5G networks, but there are some
straightforward policy amendments that could be made to address those challenges.

The key issue is to ensure that the PDRs are properly configured to allow the installation of
new apparatus with appropriate, but not excessive controls. When introduced some of the
changes in the WMS should help achieve this, although the detail of these changes are yet
to be seen. However, the WMS does not go far enough in relation to small cell antennas,
we have made representations to DCMS about this already and include that as an annex to
the document. While this is important for 4G roll out already it is particularly relevant to the
hundreds of thousands of small cells that will be deployed for 5G.

In the longer term the government should consider rewriting the PDRs with the aim of
producing a simplified and logical set of PDRs free of prior approval. As it stands the prior
approval requirement provide a degree of certainty on timing but are otherwise little different
from the requirement for full planning permission.

The Government should also harmonise the PDRs with the overlapping requirements of the
Electronic Communications Code (Conditions and Restrictions) Regulations 2003
(Regulations). If brought into harmony the PDRs and Regulations could provide a system of
checks and balances that would be more logical and simpler to use (for industry and
planning authorities) and one which would better meet the Government’s objectives. We
would be pleased to work with industry and Government to develop a more effective
framework.

5. Are there issues around working across industry sectors which may hold back the
deployment of 5G networks?

As noted above, there will need to be dark fibre in order to support ever increasing backhaul
demands. This will require enhanced co-operation between industry players and, in the
absence of progress, may require a degree of regulatory intervention.

10
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More broadly, we note the concerns raised by Ofcom in its Digital Communications Review
on the requirement to improve backhaul provision in the context of BT'’s role in the market.
We support any measures that will lead to such an improvement, given the benefits which
would likely accrue to a future 5G roll out.

6. What do the services and uses for 5G suggest about the infrastructure

requirement?

The infrastructure requirement will likely involve an evolution of the existing radio access
network. These will contain a full Evolved Packet Core on the macro side with requirements
for new antennas to support those higher frequencies being proposed for discussion at the
World Radiocommunication Conference in 2019. It will also likely require new ground based

equipment.

This will require the introduction of more assets. For illustrative purposes, we set out below
the likely antenna changes which will be required as the existing radio access network
evolves to meet the changing demands which will underpin the growth of 5G services:

Breach Ground
. Antenna Argiva Feeder Based %%-sites Deployment
Scenario )
Impact Impacts Equipment Impacted Start
Config 6+2 Impact
Multiband Yes due to
700 MHz (may require size Existing Existing 80% 2019
swap)
Multiband Ves due to
2.3GHz (may require size Existing Existing 60% 2017
swap)
Multiband Yes due to
2.6 GHz (may require size Existing Existing 40% 2017
swap)
New .
3.4 GHz Yes Unknown Existing Unknown 2018
Antennas
Multiband
2100 MHz (may require Y_es due to Existing Existing 100% 2018
refarm size
swap)
5 G (30 GHz >) [New Yes New New 100% 2020

11
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7. What level of UK coverage will be optimum and what does this mean for the
challenge of delivering higher speeds and lower latency? Are there particular issues
faced by urban, suburban and rural areas?

In a 5G world where there will be a need for network that are suitable for services ranging
from loT, to driverless cars to high definition video, coverage needs to be looked at afresh.,
In the past, coverage obligations have focussed on targets for population or geography but
for 5G a new approach is required. Government should particularly look at:

e Transport routes: Coverage on roads will be critical for driverless cars while
coverage on trains and on the underground is critical for maximising productivity and
growth. Coverage obligations for transport routes such as road and rails including
the London Underground and tube systems elsewhere in the UK.

o Rural areas: There is already a digital divide between those who have services in
rural and urban areas. While a USO will help to address this, those who live and
work in rural areas should fully benefit from 5G. Therefore the government should
consider obligations to deal with coverage in rural areas — this could be linked to the
coverage work that is already being done for the Emergency Services Network.

e Transient populations: The need for coverage is not just related to areas with high
population so the government should consider whether it should target areas with
low permanent populations but high transient populations such as business districts
or tourist areas where there can be high demand, or safety of life implications.

The existing geographical coverage obligations will be the starting position for future 5G
coverage. It is likely that 4G will underpin future networks as 5G networks will be rolled out
differently to 4G if it is solely left to commercial incentives. The 90% target UK geographical
coverage obligation is technology neutral and is more likely to be achieved by 4G than 5G
without specific obligations. Without intervention on 5G, for services such as loT
applications there may be a low capacity, high latency network that rolled out to near
universal coverage using low frequency bands. At the same time very high capacity
networks will only be rolled out in select urban areas. If the government wishes to deliver
the full economic growth and consumer benefits of 5G it will need to consider interventions,
in particular through coverage obligations that are more sophisticated than have been used
to date.

In addition to this, in urban areas the availability of fibre will be key to the roll out of 5G
network. Similarly in rural / suburban the ability to build backhaul networks, whether fibre or
wireless, will define the network

8. Are there any ‘no regrets’ and ‘low regrets’ infrastructure investments that can be
made to support 5G deployment?

We do not offer a view on this question at this time.

12
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9. In what ways could collaboration between infrastructure sectors speed up and
improve deployment, and how might it be incentivized?

There is already a significant amount of collaboration between infrastructure sectors. For
example Argiva has an agreement to put mobile infrastructure on electricity pylons and
there are similar deals with water towers. Any intervention, or incentives, should not disrupt
the arrangements that already exist in the market.

However there are a number of areas where intervention may be beneficial:

o Firstly in making it easier to access BT’s ducts to make it easier to roll out the fibre
backhaul that is required;

e Secondly to allow access to the railway land, masts and fibre in order to allow
improved coverage on trains; and/or

e Thirdly to look at integration of mobile infrastructure when looking at major
developments such as new garden cities, new roads or projects like HS2.

10. Are there any relevant international examples in the deployment of telecoms
infrastructure that the UK can learn from?

We suggest that most relevant comparisons would be Japan and South Korea. Both
countries are leaders in small cell deployment and have deployed at scale. It is important to
reflect that the success of these roll-outs was driven, in part, by relaxed planning regimes
and ready availability of dark fibre.

11. Who should bear the deployment costs of 5G?

Who pays for 5G deployment depends on which part of the value chain is being looked at,
although ultimately it will be the consumer that pays either through the mobile packages that
they buy from mobile operators or through taxes and government intervention.

More specifically the majority of the cost of rolling out the infrastructure to support 5G will be
paid for by the mobile industry. Itis in the commercial interests of the operators to deliver
5G services to customers. However if the government wants to deliver full coverage, that
may require targeted intervention(s).

12. What is 5G deployment likely to cost the UK?
We do not offer a view on this question at this time.
13. Are there international examples to draw on?

There are several models of coverage obligations that have been used in spectrum auctions
around the world (e.g. in Germany) that may help the UK to deliver the coverage that is
needed.

13
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14 Is the existing UK telecommunications model able to facilitate the efficient roll out
of 5G infrastructure and technologies?

Delivering 5G will be a significant practical challenge. The expectation is that over a million
small cells will be required to roll out 5G and there will also need to build new macro sites
and upgrade equipment at existing sites. This will require infrastructure deployment on a
scale not seen before in the UK or anywhere else in the world. In order to deliver this there
will need to be a significant change in the delivery model for rolling out 5G. This will require
changes in a number of areas:

e Skills: Developing the skills and the people to roll out the infrastructure at scale;

e Supply chain: Ensuring that the equipment and other parts of the supply chain are
scaled up and prepared for the delivery challenge; and

e Planning: The programme management required to deliver 5G will need to be world
class to deliver the network required. Mobile operators will need to ensure that their
network, rollout, and other planning is developed in collaboration (with the rest of the
industry to ensure that it is realistic. Ensuring that the plan is well communicated
and agreed by all parties is prerequisite for success.

Given that the rest of the world will be looking to roll out 5G in a similar timescale this will
put further pressure on the model and it will require the UK to start its planning as soon as
possible.

15. Is spectrum policy and its management well placed to support future 5G
technologies?

With the UK leaving the European Union, it will be even more critical for Ofcom to engage

with spectrum policy and developments around the world to ensure that the UK can realise
the benefits of harmonisation.

14
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Annex — Changes required allowing small cell deployment at scale

Argiva has specific experience of Permitted Development Rights (PDRs) in relation to small
cells. In particular we have many concessionary agreements with local authorities to
manage installations by the Mobile Network Operators (MNOs) on Council owned buildings
and street furniture, such as suitable lamp posts, CCTV poles and street signs. The lamp
posts are the best and most prolific usable structures, and they extend across entire local
authority areas.

For an MNO seeking to deploy a small cell network, access to Council property is therefore
a potentially quick and easy means of rapid and comprehensive coverage. This avoids
having to reach agreement with large numbers of individual building owners, which would
be time consuming and fraught with issues.

The use of lamp posts is also a good environmental solution. Lamp posts are familiar
features in townscapes. They have always had an important secondary role in terms of
supporting street signage, bins, CCTV apparatus etc. These secondary items, which are
usually installed by the Council, are permitted without limitation or condition under their
separate PDRs. The introduction of small cell systems is a continuation of the way in which
lamp posts are already used as shown in the two examples below.

Another benefit of lamp posts is that they are self-regulating in two respects. First, they are
owned by the Highway Authority, which is usually the Council and so the same body as the

15
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Planning Authority. The concessionary agreements from Councils therefore include a range
of controls, such as the use of certain structures and matters such as colouration. These
remove the need for overlapping town planning controls on siting and appearance.

Second, lamp posts can only support a limited amount of apparatus as they are not
generally sturdy structures. Therefore, any relaxations in the PDRs could not result in an
excess of apparatus, even in the absence of other controls.

In our response to the Call for Evidence in August 2015, we highlighted some key concerns
about the effectiveness of the changes to the PDRs for small cells that were introduced in
2013 and suggested changes necessary to overcome these. Since that time, we have also
had a customer cancel a proposed deployment of 100 small cells on lamp posts in a
London Borough because the onerous town planning requirements rendered the proposal
unviable. This is an ongoing problem.

Insofar as the WMS addresses some of the issues it is welcome. However, in the light of
current experience, it is vital that the existing obstacles be removed if small cells are to be
deployed in the numbers required. This is explained further below.

The Permitted Development Rights and Changes Required

In setting out what is needed it is relevant that lamp posts are treated in the legislation as a
building or other structure and not as a radio mast. We therefore focus on the key
constraints with the existing PDRs on buildings or other structures, the effect of the changes
announced in the WMS, and the further changes that are required.

Issue 1: The current limitation only allows the installation of two “small cell antennas” on a
building or other structure.

e This limit is predicated on the basis that only two antennas will be required, whereas
in some cases, for example where a radio link is required for backhaul, this is not
sufficient. Breaching this limitation triggers the need for full planning permission.

o Where other apparatus such as small units for radio equipment is required, as
shown in the photographs, we have experienced some local authorities interpreting
the rights as excluding such apparatus.

Solution: The WMS does not address this issue and it could be overcome by allowing the
installation of “small cell systems”, and including “small cell antennas” within its definition
e.g. a “small cell system” means the installation of small cell antennas and any associated
apparatus.

Issue 2: Small cell antennas often face the highway as most suitable buildings are within 20
metres of a highway. There is a current limitation which prevents that and brings about the
requirement for full planning permission.

o The WMS indicates that this limitation will be removed on residential and
commercial premises but does not remove it from all premises.

16



Argiva submission to National Infrastructure Committee’s Call for Evidence on 5G

e The limitation does not in our view apply to lamp posts, because they do not have
elevations, but the legislation should remove the scope for an alternative
interpretation that might suggest this limit would apply to lamp posts. It suggests
also that Council owned properties, such as libraries, schools and depots, which are
not commercial premises might still be subject to this limitation.

Solution: The limitation should be removed entirely.

Issue 3: Under the current PDRs, the prior approval procedures apply to small cell
antennas proposed on buildings or other structures (which include lamp posts) within
designated areas, e.g. conservation areas.

e To appreciate the significance of this condition, an example of the extent of
Conservation Area designations is included below for Hammersmith and Fulham.

i T —=5
B Conservason Areas ||

V |

e This pattern of extensive designations repeats itself across Central London and
many other urban areas.

e In practice there is no difference between an application for full planning permission
and one for prior approval — only a degree of certainty on timing. This requirement is
therefore a significant burden in terms of timing and cost, as each lamp post has
potentially to be the subject of an application, with the need to produce drawings, a
location plan, an ICNIRP certificate and other supporting material, including the
payment of a statutory fee.
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Argiva submission to National Infrastructure Committee’s Call for Evidence on 5G

¢ As indicated above, such an application is also unnecessary for lamp posts where a
satisfactory degree of alternative control exists.

e The WMS indicates that the requirement for prior approval will be removed for small
cell antennas on residential premises. This relaxation will be extremely limited in its
effect. Taking Central London as an example, there are very few residential
buildings in the core commercial and tourist areas.

Solution: The requirement for prior approval should be removed for all small cell systems.

Issue 4: The requirement for prior approval for radio equipment housing, within 2.5 cubic
metres in protected areas

e Since making our original submissions, it has become apparent that the MNOs have
a preference for small equipment cabinets over small units that might be attached to
a building or lamp post. This is because the cabinets will offer greater flexibility and
scope for upgrading to 5G, which will operate alongside 4G when first introduced.

e Asthere is a requirement for small equipment cabinets to be subject to prior
approval this introduces the same obstacle on rapid and viable deployment. This is
the same issue that was identified for the cabinets required for fixed line broadband.
Government addressed this by removing them from the prior approval procedure by
virtue of Condition A.2 (5)

Solution: The requirement for prior approval for small radio equipment housing in protected
areas should be removed.
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Executive Summary

High energy bills are causing considerable financial hardship in the UK, with millions of people living in
fuel poverty. One of the biggest causes of the fuel poverty crisis is the poor condition of the UK
housing stock, which is one of the least energy efficient in Western Europe.

Improving the energy efficiency of UK homes is an effective way to bring down energy bills, and offers
a long term solution to fuel poverty. In addition, it is important to drive carbon emissions reductions,
with buildings responsible for aimost 37% of all UK carbon emissions."

At the same time, the building insulation market contracted by 22% in 2013,2 as the installation of
cavity wall insulation fell by 46%, the installation of loft insulation fell by more than 87%, and the
installation of solid wall insulation fell by 30%, compared with the number of measures installed under
the Carbon Emissions Reduction Target (CERT) in 2012.% The Energy Bill Revolution is calling for a
radical new approach to home energy efficiency. They are calling for all low income homes to be
given measures, by 2025, to bring them up to Band C on an Energy Performance Certificate (EPC), *
and for all other households to be offered 0% interest loans to improve them to an equivalent EPC
standard by 2035; delivered as part of a major infrastructure investment programme.

This report has undertaken detailed modelling to assess the economic, fiscal, and environmental
impacts of this programme. It concludes that the economic case for making the energy efficiency of
the UK housing stock a national infrastructure priority is strong.

In addition to making all low income households highly energy efficient, and reducing the level of fuel
poverty, the modelling has established that this energy efficiency programme would deliver:

e £3.20returned through increased GDP per £1 invested by government
o 0.6% relative GDP improvement by 2030, increasing annual GDP in that year by £13.9bn

e £1.27intax revenues per £1 of government investment, through increased economic
activity, such that the scheme has paid for itself by 2024, and generates net revenue for
government thereafter

e 2.27:1cost benefit ratio (Value for Money), which would classify this as a “High” Value for
Money infrastructure programme

e Increased employment by up to 108,000 net jobs per annum over the period 2020-2030,
mostly in the service and construction sectors. These jobs would be spread across every
region and constituency of the UK.

! Committee on Climate Change, Meeting Carbon Budgets — 2014 Progress Report to Parliament, July 2014
% Mintel, Policy changes are putting a chill into the thermal insulation market, October 2014
http://www.mintel.com/blog/mintel-market-news/policy-changes-are-putting-a-chill-into-the-thermal-insulation-market
% Association for the Conservation of Energy, Energy Bill Revolution: ECO and the Green Deal, 2014
http://www.energybillrevolution.org/wp-content/uploads/2014/07/ACE-and-EBR-fact-file-2014-06-ECO-and-the-Green-
Deal.pdf

Energy Performance Certificates (EPCs) are a measure of the level of energy efficiency of a home. The ratings span from
A to G. A-rated homes would have relatively low energy bills, whereas G-rated homes would have high energy bills, and be
expensive to heat. An EPC band of C represents a reasonably good level of energy efficiency. The average EPC rating in
England and Wales is currently D. Increasing the energy efficiency rating (or EPC) delivers a warmer, healthier, and more
comfortable home for the resident, whilst reducing the energy bills.
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e £8.61 billion per annum in total energy bill savings across housing stock, after comfort take
(including energy price inflation)

e Net benefit of £4.95 billion per annum from the total energy bill savings across the housing
stock (after able-to-pay energy efficiency loans have been repaid)

e 23.6MtCO, reductions per annum by 2030, after accounting for direct, indirect, and
economy-wide rebound effects. This is roughly equivalent to cutting the CO, emissions of the
UK transport fleet by one third.

e Improved health and reduced healthcare expenditure, due to warmer and more
comfortable homes, and improved air quality. For every £1 spent on reducing fuel poverty, a
return of 42 pence is expected in National Health Service (NHS) savings. ° °

e A more resilient economy, less at risk of shock changes in gas prices, as the economy
becomes less reliant on fossil fuels. Investment in energy efficiency in the domestic sector will
result in a 26% reduction in imports of natural gas in 2030, worth £2.7bn in that year.

Background

The Government’s energy efficiency strategy acknowledges that improving energy efficiency is
fundamental to decarbonising the UK economy, combating fuel poverty, maintaining secure energy
supplies, reducing domestic energy bills, reducing the need for new electricity generation capacity,
and increasing the productivity of businesses. However, successive governments have failed to put in
place policies or investment which could realise this opportunity. Within this context, this research
seeks to quantify the macro-economic benefits of investing in energy efficiency in the UK building
stock, based on the programme objectives of the Energy Bill Revolution campaign. The Energy Bill
Revolution is a major alliance campaign to end fuel poverty which is supported by 200 major UK
stakeholders.

This study assesses three main areas:

e Quantifying the scale of investment required to upgrade all UK homes to EPC band C by 2035,
with all low income homes treated by 2025, and associated energy bill and CO, savings from
installed energy efficiency measures;

e Modelling tax implications and macro-economic benefits from investment in energy efficiency

e Developing the quantitative and qualitative evidence to support investment in energy efficiency
as an infrastructure priority

As such, this analysis represents a comprehensive assessment of the impacts of a substantive
programme of investment, considering the (inter-related) impact on macroeconomic indicators and the
Value for Money indicators used for infrastructure project assessment in standard cost-benefit
analyses.

5c. Liddell, Estimating the impacts of Northern Ireland’'s warm homes scheme 2000-2008, University of Ulster, 2008,
http://eprints.ulster.ac.uk/26173/1/FPcostbenefitsonweb.pdf
® Chief Medical Officer, 2009 Annual Report, 2009. http://www.sthc.co.uk/Documents/CMO_Report 2009.pdf
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Domestic energy efficiency retrofit: Investment and bill savings

The domestic energy efficiency retrofit programme presented in this research shows the investment
required, and beneficial impacts of improving the energy performance of the whole UK housing stock
to EPC band C by 2035. The improvements are financed via grants to low income homes, and
10-year interest free loans to able-to-pay homes. The programme is proposed to be rolled out using a
street-by-street delivery model,” starting with areas with a high proportion of low income households,
to ensure the effective targeting of low income homes, and to exploit economies of scale.

Discussions with key industry experts and stakeholders have concluded that the level of activity and
ramp-up rates presented are realistic, and the industry can scale up to deliver this level of activity.
Additional regulatory drivers and financial incentives, such as mandatory energy performance
standards, council tax and stamp duty rebates, may need to be considered to drive uptake of energy
efficiency retrofits in able-to-pay homes.

The energy bill savings from the energy efficiency programme are shown in Table 0-1.

Table 0-1: Energy bill savings associated with the energy efficiency investment programme

Average energy bill savings for low £408 per annum
income homes £245 per annum after accounting for comfort take®

Average energy bill savings for able- £416 before loan repayment

R EVA I RN CUETRER IOV ACIVENASE Net benefit of £203 per annum (after able-to-pay energy efficiency
loan repayments) loan repaid)®

Total energy bill savings across the £8.61 billion per annum
hpusing stock, after co_rnfor§ take Net benefit of £4.95 billion per annum (after able-to-pay
(includes energy price inflation) energy efficiency loans repaid)

The investment in the retrofit programme, both by the Government and the private sector, is shown by
parliamentary term in Table 0-2.'° The Government investment consists of grants for low income
homes, covering the installation of measures and cost of carrying out the energy assessments. For
able-to-pay homes, the Government investment pays for the interest rate subsidy from 8% to 0%, over
a 10-year loan term, plus the cost of energy assessments.™

R Platt, J Aldridge, P Washan, and D Price; Help to Heat: A solution to the affordability crisis in energy; IPPR Nov 2013.

8 Homes with fuel poor residents often tend to be under-heated due to the high costs associated with heating. This means
that modelling of energy demand and energy savings can be over-estimates, as they do not account for the behaviour and
energy use patterns of the residents. It can be that, after energy efficiency measures have been installed, the residents
increase the warmth of their homes (due to the reduced costs of achieving the warmer temperature), rather than achieving
the predicted energy bill savings associated with energy efficiency. This is known as ‘comfort take’ — and assumed to
account for a 40% reduction in the predicted energy bill savings for the purpose of this research.

® This figure represents energy bill savings averaged over a 20-year lifetime for a package of measures. The loan repayment
would be twice as large for the first 10 years after retrofit, reducing to £0 thereafter, once the loan has been repaid.

1% The investment in the retrofit programme is shown by year in Appendix 4 — Programme investments by year.

™ The interest rate subsidy is calculated as the cost to government of guaranteeing the energy efficiency loans (taking the
effective loan interest rate form 8% to 5%) plus the cost of direct subsidies (taking the effective interest rate from 5% to 0%)
over a 10-year period.
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For the first parliamentary term, the total investment required for the low income scheme is £8.1bn,
and the Government contribution for the able-to-pay scheme is £4.9bn. As an indication of scale, this
compares to over £100bn of committed public investment in infrastructure projects over the next
parliamentary term (2015-2020), which includes £24 billion for road building, with £16 billion set aside
for new roads. The Government has also committed to the building of High Speed 2 (HS2) which is
budgeted at £42.6bn for the construction of the rail link, and an additional £7.5 billion for rolling
stock.*?

Table 0-2: Programme investment made by the Government and by the private sector, for each parliamentary term

Private sector
investment in

able-to-pay Total

scheme investment
Parliamentary (undiscounted) (undiscounted)
Term (Ebn) (Ebn)
15/20 £8.1 "7 £4.9 £13.1 £13.0 £26.1
20/25 £18.1 £8.4 £22.3 £26.4 £48.7
25/30 £0.0 £9.9 £26.6 £9.9 £36.5
30/35 £0.0 £4.2 £11.2 £4.2 £15.3
Total £26.1 £27.4 £73.2 £53.5 £126.7

Value for money and tax implications of investing in domestic energy efficiency
The economic scenario analysis was undertaken using Cambridge Econometrics’ MDM-E3 model of
the UK economy and energy system.

The energy efficiency scenario differs from the baseline in investment expenditure and fuel use, as a
result of efficiency measures. Investment in dwellings leads to a positive economic impact on
industries supplying the construction sector with energy efficiency products. Changes in expenditure
on energy affect consumption outlays and thus revenues of consumer-facing industries and their
supply chains. The primary impacts that are modelled in this study are:

e Change in investment including expenditure of measures financed through funding provided
for low income homes as well as loans for able-to-pay homes.

e Higher energy efficiency of homes leads to lower energy demand and therefore lower energy
bills. The reduction in demand for gas in heating (and for gas used in the power sector which is
then consumed by homes for heating) would substantially reduce imports of natural gas.

e Lower energy bills (after accounting for comfort take — which leads to a range of health
benefits, as discussed in Section 4.5) lead to higher expenditure on other goods and services.
In the case of able-to-pay homes, this is at first largely offset by loan repayments in the first 10
years following treatment.

2 ym Treasury, Investing in Britain’s future, June 2013,
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/209279/PU1524 IUK new_template.pdf

'3 This excludes £2bn Energy Companies Obligation (ECO) funding, expected to be invested by the utilities for 15/16 and
16/17, to meet ECO targets. Assuming similar level of ECO investment per annum to 2020, the additional investment
required in the first parliamentary term is £3.1bn.
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The Value for Money assessment is summarised in Table 0-3 (the calculations supporting each item
are discussed in Section 4.2).

Table 0-3: Summary of modelling results

Total discounted benefit of energy efficiency investment programme, of which: £91,186m

Discounted net benefit to consumer spending £60,651m

Discounted benefit of net government balances £9,960m

Discounted benefit of net increase in company profits £15,111m

Discounted benefit of net increase in savings £337m

Discounted benefit of reduced emissions £5,127m

Total discounted investment in energy efficiency programme by government £40,214m

Cost Benefit Ratio (CBR) (total benefit / total investment) 2.27

The Cost Benefit Ratio (Value for Money) indicator of the programme is estimated to be 2.27:1, which
classifies the infrastructure programme as “High” Value for Money. The value of health benefits of
improved efficiency from the comfort, warmth, and improved air quality in homes, is uncertain to
guantify in monetary terms, and has therefore not been included in the formal Cost Benefit Ratio.
However, there is evidence that significant health benefits will arise which would add to the central
estimate of 2.27.

In terms of GDP, the programme would generate a return of £3.20 per £1 invested in energy efficiency
measures by government. For value added, the return is £3.00 per £1 invested. In relative terms, as a
result of the energy efficiency investments, GDP will be 0.6% higher in 2030.

The programme results in a net increase in annual employment of up to 108,000 over the period
2020-2030, with most jobs created in the services and the construction sectors.

Investment in energy efficiency in the domestic sector will result in a 26% reduction in imports of
natural gas in 2030, worth £2.7bn in that year. As the economy becomes more fossil fuel efficient, the
more resilient it becomes to shock changes in gas prices. A 50% gas price spike in 2030, leads to a
0.2% GDP decrease in the baseline scenario, but only a 0.15% decline in the Energy Efficiency
scenario. For consumers directly, the gas price spike leads to an increase in energy bills of £220 per
home (in 2030) in the baseline. As a result of the efficiency measures, this is reduced by £60 to £160
per home.

Both the direct impact (construction jobs at the installation sites) and many of the indirect impacts
(extra employment generated by the spending of additional wages in the economy) stimulate
employment and economic activity in close proximity to the sites where the energy efficiency
measures are introduced. Given that the modelling demonstrates a net positive impact on output and
jobs in the UK, the impacts are therefore fairly evenly distributed across the country (whether looking
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at a regional, local, or constituency level): the increase in employment in 2030 ranges between 0.14-
0.22% in each of the twelve nations and regions of the UK (against a UK average of 0.19%).

The funding investment and incentivising of take-up of energy efficiency measures by governments is
self-financing. The increased economic growth leads to higher tax intake, cumulatively £51.1bn by
2030, or £1.27 per £1 invested throughout the whole period (in discounted terms). In Parliamentary
Terms, the Government would be slightly worse off in the period 2015-20, but the investments would
yield dividends to governments in the 2020-25 period and considerable payback in the 2025-30
period.

Table 0-4: Government balances (undiscounted)

Net impact on government
Parliamentary balance sheet
Term (undiscounted) (Ebn)
15/20 £13.0 £11.0 £-1.9
20/25 £26.4 £30.4 £4.0
25/30 £9.9 £28.7 £18.8
30/35 £4.2 not modelled not modelled
Total £53.5 >£70.2 >£16.7

Table 0-5: Government balances (discounted)

Net impact on government
Parliamentary balance sheet
Term (discounted) (Ebn)
15/20 £11.4 £9.7 £-1.8
20/25 £20.1 £23.0 £2.9
25/30 £6.4 £18.4 £12.0
30/35 £2.3 not modelled not modelled
Total £40.2 >£51.1 >£10.9

The wider co-benefits

The energy efficiency programme will contribute towards economy-wide emissions reductions of
23.6MtCO, per annum by 2030, after accounting for direct, indirect, and economy-wide rebound
effects. The Committee on Climate Change has predicted the policy gap in emissions reduction
targets from the building (residential and non-residential) sector, required to meet the fourth carbon
budget in 2025, to be 17MtCO,.™ This gap is based on an analysis of the potential across different
sectors in the economy and positive action in the buildings sector has been acknowledged as an
essential component of meeting our medium to long term carbon targets. The programme modelled in
this research delivers 16MtCO, pa by 2025, which is a similar scale to the predicted gap.

14 Committee on Climate Change, Meeting Carbon Budgets — 2014 Progress Report to Parliament, July 2014 (Figure 3)
http://www.theccc.org.uk/wp-content/uploads/2014/07/CCC-Progress-Report-2014 web_2.pdf
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Improved air quality, and warmer, more comfortable homes will improve health and allow for reduced
healthcare expenditure. According to recent evidence, for every £1 spent on reducing fuel poverty, a
return of 42 pence can been seen in NHS savings. **> *°

The programme would result in a more resilient economy, less at risk of shock changes in gas prices,
and less reliant on fossil fuels, as described above.

Investing in energy efficiency — a “high” infrastructure priority

To conclude, the targeted programme of upgrading the energy performance of the housing stock, as
proposed by the Energy Bill Revolution, would generate a three-fold return in GDP for every pound
invested by government, deliver a high Value for Money infrastructure programme, provide warmer
homes with lower healthcare expenditure, provide a long term solution to mitigate fuel poverty, create
local jobs, reduce gas imports by a quarter, while creating a resilient economy in the medium to long
term, and delivering substantial environmental benefits. These benefits can be realised through a
programme that will effectively be a net revenue generator for the Government, by 2024.

5 C. Liddell, Estimating the impacts of Northern Ireland's warm homes scheme 2000-2008, University of
Ulster, 2008, http://eprints.ulster.ac.uk/26173/1/FPcostbenefitsonweb.pdf
18 Chief Medical Officer, 2009 Annual Report, 2009. http://www.sthc.co.uk/Documents/CMO_Report _2009.pdf
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1. Introduction

The Government’s energy efficiency strategy acknowledges that improving energy efficiency is
fundamental to decarbonising the UK, maintaining secure energy supplies, reducing domestic energy
bills, and increasing the productivity of businesses.'’ The strategy also acknowledges the benefits of
energy efficiency in mitigating the health detriments associated with cold homes, purporting energy
efficiency as one of the most cost-effective ways of making a sustained reduction in domestic heating
costs, and removing homes from fuel poverty.

However, successive governments have failed to put in place policies which can meet the scale of
opportunity. The building insulation market contracted by 22% in 2013, *® as the installation of cavity
wall insulation fell by 46%, the installation of loft insulation fell by more than 87%, and the installation
of solid wall insulation fell by 30%, compared with the number of measures installed under the Carbon
Emissions Reduction Target (CERT) in 2012.%

The Energy Bill Revolution alliance of 200 national organisations has been advocating for energy
efficiency to be made a national infrastructure investment priority with a programme to make every low
income home highly energy efficient.

Within this context, this research seeks to quantify the macro-economic costs and benefits of investing
in energy efficiency in UK building stock, and to analyse the impact of making energy efficiency an
infrastructure priority. The analysis is carried out based on a programme to upgrade all of UK’s
housing stock to an EPC C standard® by 2035, through a combination of grants and low interest
loans, with all low income homes treated by 2025.

The study assesses three main aspects:

1. Quantifying the scale of investment required to upgrade all UK homes to EPC band C by 2035,
and associated energy bill and CO, savings from installed energy efficiency measures;

2. Modelling tax implications and macro-economic benefits from investment in energy efficiency

3. Developing the quantitative and qualitative evidence to assess investment in energy efficiency

as an infrastructure priority

As such, this analysis represents a comprehensive assessment of the impacts of a substantive
programme of investment, considering the (inter-related) impact on macroeconomic indicators and the
Value for Money indicators used for infrastructure project assessment in standard cost-benefit
analysis. All monetary values in the report are expressed in 2013 real terms, unless otherwise stated.

1 Department of Energy and Climate Change, The Energy Efficiency Strategy: The Energy Efficiency Opportunity in the UK,
November 2012

'8 Mintel, Policy changes are putting a chill into the thermal insulation market, October 2014
http://www.mintel.com/blog/mintel-market-news/policy-changes-are-putting-a-chill-into-the-thermal-insulation-market

¥ Association for the Conservation of Energy, Energy Bill Revolution: ECO and the Green Deal, 2014
http://www.energybillrevolution.org/wp-content/uploads/2014/07/ACE-and-EBR-fact-file-2014-06-ECO-and-the-Green-
Deal.pdf

2 Energy Performance Certificates (EPCs) gives a home an energy efficiency rating from A (most efficient) to G (least
efficient)
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2. Investing in domestic energy efficiency

2.1 Energy efficiency investment scenario

The energy efficiency investment scenario that underpins the macro-economic modelling was
developed in discussions with the Energy Bill Revolution (EBR), and was informed by a consortium of
organisations supporting the campaign. The scenario sets out target dates, minimum energy
performance standards, and proposed financing routes, for delivering a programme of works in both
low income and able-to-pay homes. It was developed taking into account the scale of ambition
required to deliver meaningful reductions in domestic bills and meet medium term carbon reduction
targets, as well as the capacity of the retrofitting industry to deliver the expected level of activity.

The scenario builds on the proposals outlined in the recent paper by Citizen’s Advice ‘Raising
standards, cutting bills’?* and the Institute for Public Policy Research (IPPR) report ‘Help to Heat'.? It
consists of a programme to upgrade all UK housing to EPC band C, financed via energy efficiency
grants for low income homes, and a 0% interest rate loan for able-to-pay homes, both capped at £10k.
The £10k cap is indicative, and has been set on the basis of ensuring most homes treated can get up
to EPC band C. In practise, the cap could be varied depending on the type of housing stock in each
local authority area. Previous research has analysed the cost of improving fuel poor and low income
homes to various EPC standards. EPC C was chosen as a relatively cost-effective standard for the
UK housing stock, while delivering meaningful energy bill savings for residents. Improving all low
income homes to EPC C standard is also an effective way to tackle fuel poverty as these households
are most vulnerable to energy prices rises. It is worth highlighting that the average EPC rating in
England and Wales is currently D and the average rating for a fuel poor home is EPC band E.*

A local authority led, street-by-street approach to delivery is intended to ensure effective targeting and
drive consumer demand for energy efficiency by engaging households within certain areas, initially
low income areas. Trusted local intermediaries market the scheme, provide information and advice
and make sure every household receives a free energy efficiency assessment, similar to the current
Green Deal assessment. The area-based nature of the scheme would encourage social awareness
on the benefits of energy efficiency, as well as reduce costs due to economies of scale. Local bodies
would receive funds from national government to oversee the delivery of area-based programmes and
make sure programmes are tailored to meet local circumstances, in a similar way to the Green Deal
Communities scheme.

2L W Baker, Raising standards, cutting bills: Healthy homes: a costed proposal to end fuel poverty through higher standards
and fairer funding, Citizens Advice Bureau, June 2014

2 R Platt, J Aldridge, P Washan, D Price, Help to heat: A solution to the affordability crisis in energy, Nov 2013

= Department of Energy and Climate Change, Annual Fuel Poverty Statistics Report, 2014
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Key dates and targets are as outlined below.

Proposed UK domestic energy efficiency investment scenario

e All'low income homes to be retrofitted to EPC C standard by 2025 through energy efficiency
grants capped at £10k*

e All able-to-pay homes to be retrofitted to EPC C standard by 2035 financed through 10 year
interest free loans capped at £10k

« 500,000 low income houses retrofitted per year by 2018,%* with 2 million treated to EPC C
standard by 2020.

e One million deep retrofits supported per year by 2020 in able-to-pay homes

The programme ramp-up rates (numbers of homes retrofitted each year) is shown in Figure 2-2.
Although the proposed programme sounds ambitious, discussions by Energy Bill Revolution with
industry experts and stakeholders have indicated that the level of activity and ramp-up rates
presented are realistic, and the industry can scale up to deliver this level of activity. Additional
regulatory drivers and incentives, such as mandatory energy performance standards, council tax
rebates, and stamp duty incentives, may need to be considered to drive uptake of energy efficiency
retrofits in able-to-pay homes.

This is not an entirely new approach. There is a precedent in Europe of delivering energy efficiency
activity at scale in the domestic sector through a combination of low interest loans and other financial
incentives. For instance, in response to the KfW loan and grant programmes for energy efficient new
buildings and refurbishments in Germany, the industry was able to ramp up the installation rate of
energy efficiency measures from 280,000 homes in 2008 (€6.3bn of loans), to 617,000 homes in 2009
(€8.9bn of loans — of which 65% was allocated for the energy efficiency programme).

2.2 Investment required to upgrade homes to EPC C standard

For the purpose of the macro-economic analysis, the first step was to analyse the investment required
to upgrade homes to EPC C standard, and an associated package of energy efficient measures. The
energy efficiency measures in the package represent a cost-effective route to achieving the target
SAP score,? based on a marginal abatement cost (MAC) curve; the most cost-effective measures are
prioritised to be installed earlier in a package, before the less cost-effective measures are considered.
The upfront investment for the measures, and the split between government investment and private
sector investment from the home, are summarised below (all expressed as investment per home).

2 This proposed target is the result of analysis undertaken by the Energy Bill Revolution campaign. For previous work, see
the Citizens Advice report, Help to Heat Mark 2: Cutting energy bills now, 2014. The campaign includes key industry
stakeholders, including from major construction sector organisations, and large social housing landlords.

% ucL Energy Institute, The KfW experience in the reduction of energy use in and CO, emissions from buildings: operation,
impacts and lessons for the UK, 2011

% The Standard Assessment Procedure (SAP) is the methodology used by the Government to assess and compare the
energy and environmental performance of dwellings. Its purpose is to provide accurate and reliable assessments of dwelling
energy performances that are needed to underpin energy and environmental policy initiatives.
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e Low income homes:
o Investment required to upgrade homes to EPC C: £4,376 (£4,256 for measures, plus
£120 energy assessment fee)
o Government investment: The full £4,376 is modelled to be subsidised by a government
grant
e Able-to-pay homes:
o Investment required to upgrade homes to EPC C: £4,385 (£4,265 for measures, plus
£120 energy assessment fee)
o Government investment support: £1,595 (£1,475 for interest rate subsidies®’ plus £120
energy assessment fee) is modelled to be covered by the Government.
o Investment by the home / private sector: £4,265, modelled to be covered by the home-
owner in instalments over 10-years — i.e. the principal loan value of the retrofit works

Figure 2-1 shows the spread of investment within the housing stock for low income homes.
Figure 2-1: Spread of investment within the housing stock
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The methodology for calculating the investment requirement is summarised in Section 2.3 and
detailed further in Section 6.3. Example packages of measures are shown in Appendix 3 — Technical
modelling methodology.

' For the able-to-pay homes, the current scenario assumes that the Government does not act as the loan provider. Instead,
the Government is using a combination of guarantees and direct public subsidies to reduce the interest rate to 0%. This is
done by the Government guaranteeing the debt of the Green Deal Finance Company (reducing the interest rate to the
consumer from 8% to 5%), and then directly subsidies the remaining loan interest over a 10-year period (i.e. taking the
effective interest rate from 5% to 0%). The total government investment is shown as the undiscounted value of both the
guarantee and the direct subsidy and assumed to be incurred in the year the measures are installed. In effect, if the direct
subsidy is spread out over the 10-year period, the NPV of the Government investment will be smaller.
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Figure 2-2: Programme ramp-up rates, in terms of the number of homes retrofitted?®
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B The uptake of cavity wall insulation (CWI) and solid wall insulation (SWI1) through the Carbon Emissions Reduction Target (CERT) scheme, in UK homes (excluding Northern Ireland
(NI)) is taken from two data sources. For the period 2008/09, it is taken from Energy Saving Trust, CERT Summary Report (Q16) by Local Authority, 2012,
http://www.energysavingtrust.org.uk/Publications2/Housing-professionals/HEED-PDFs/HEED-publications-for-UK/CERT-reports-Q16/CERT-Summary-Report-Q16-by-Local-Authority
For the period 2012/13 it is taken from DECC, Statistical release: Experimental statistics, Estimates of Home Insulation Levels in Great Britain: July 2013,
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/240190/statistical release estimates home insulation levels gb july 13.pdf
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2.2.1 Total investment in upgrading all UK homes

The investment in the retrofit programme each year, by both the Government and the private sector (i.e. investment made by Green Deal Providers or
households themselves in energy efficiency improvements), is shown in Figure 2-3 (and shown in table format, in Appendix 4 — Programme
investments by year). For the whole UK housing stock, the total government investment in the low income scheme is £26.1bn, and in the able-to-pay
scheme is £27.4bn. In the first two years of the programme, the investment made by the Government, and the private sector investment, are each of a
similar scale to the current ECO funding.

Figure 2-3: Programme investment by the Government and the private sector?
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% For the able-to-pay homes, the graph shows the £1,595 investment from the Government, in the year that the retrofit works are done. The investment from the private sector in able-to-
pay homes is also shown in the year that the retrofit works are done. As a result, the graph shows the up-front investment in retrofit activity, rather than the value of the loan repayments
spread over 10 years.
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The investment in the retrofit programme, by both the Government and the private sector, is shown by
parliamentary term in Table 2-1. For the first parliamentary term, the total investment in the low
income scheme is £8.1bn, and the Government contribution to the able-to-pay scheme is £4.9bn.

Table 2-1: Programme investment requirements from government and private sector, by parliamentary term

Total

investment
Parliamentary (undiscounted)
Term (Ebn)
15/20 £8.1%° £4.9 £13.1 £13.0 £26.1
20/25 £18.1 £8.4 £22.3 £26.4 £48.7
25/30 £0.0 £9.9 £26.6 £9.9 £36.5
30/35 £0.0 £4.2 £11.2 £4.2 £15.3
Total £26.1 £27.4 £73.2 £53.5 £126.7

2.2.2 Domestic energy bill savings

The energy bill savings generated from the energy efficiency retrofit packages are shown in Table 2-2.
As the measures are proposed to be financed using grants for low income homes and interest free
loans for the able-to-pay homes, the net energy bill savings are calculated differently for the two
groups. Also, the re-bound effect (also termed as comfort take®) is likely to impact the net benefit to
fuel poor homes. This phenomenon is explained below:

e For the low income homes, the savings include in-use factors® and a ‘comfort
take’ factor of 40%*

e For the able-to-pay homes, the savings include in-use factors and are net of the energy
efficiency loan repayments. During the 10 years duration of the loan, some homes may be
paying more in loan repayments, than they receive in energy bill savings, as the analysis was
done without applying the ‘Golden Rule’ (savings in each year being greater than the loan
repayment for that year). However, after year 10, the homes will receive 100% of the savings.

% This excludes £2bn Energy Companies Obligation (ECO) funding, expected to be invested by the utilities for years 15/16
and 16/17, to meet ECO targets. Assuming similar level of ECO investment per annum to 2020, the additional investment
required in the first parliamentary term is £3.1bn.

Once energy efficiency measures are installed, the expected energy savings may not be realised as fuel poor homes can
now afford to heat their homes adequately. The proportion of energy savings from energy efficiency measures that are not
realised due to homes now heating homes for longer or to a higher temperature is referred to as ‘comfort take’. There is a
range of important health benefits associated with comfort take, as discussed in Section 4.5.

32 |n-use factors have the effect of reducing the predicted energy savings from energy efficiency measures, by a specified
percentage per measure. The percentage reduction is based on the application of evidence and research and expert
recommendation, as adopted by the Department of Energy and Climate Change for the Green Deal and Energy Companies
Obligation.

s Programmes such as CESP (that focus on low income areas and are likely to impact a higher number of homes in fuel
poverty) allow for a 40% comfort take when predicting CO» savings. A similar ‘comfort take’ factor has been used for the
purpose of this analysis and applied to all low income homes as a conservative assumption.
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The energy bill savings include energy price inflation over time, in line with DECC’s central energy
forecast scenario.**

Table 2-2: Energy bill savings associated with the energy efficiency investment programme

Average energy bill savings for low £408 per annum
income homes £245 per annum after accounting for comfort take

Average energy bill savings for able-  [RZNNJI{JENlELREET I RI=T N

(R EVAN IR EHERENEICVACITMERIMA  Net benefit of £203 per annum (after able-to-pay energy efficiency
loan repayments) loan repaid)®

L R AT RSV S el h i s £8.61 billion per annum

h_ousing stock, afte( co_mfort_ take Net benefit of £4.95 billion per annum (after able-to-pay energy
(includes energy price inflation) efficiency loans repaid)

2.2.3 CO;savings

The CO, savings generated from the energy efficiency retrofit packages are shown in Table 2-3. The
CO, savings take account of grid decarbonisation over time, in line with the Interdepartmental
Analysts' Group Guidance for Policy Appraisal.*® The yearly profile of carbon savings is shown in
Table 4-2.

The Committee on Climate Change has published analysis of the abatement needed to meet the
fourth carbon budget in 2025. The predicted ‘policy gap’®’ is 10MtCO, for residential buildings, and
7MtCO, for non-residential buildings, as shown in Figure 2-4. The programme modelled in this
research delivers 16MtCO, pa by 2025 (as shown in Table 4-2). This is a similar scale to the predicted
gap in emissions reduction from the building sector (both domestic and non-domestic).*®

The CO, savings associated with the energy efficiency programme are shown in Figure 2-3. To put
the total CO, savings across the housing stock into context, the carbon savings are equivalent to the
net annual carbon emissions reductions from 3,840 large (3MW) offshore wind turbines, or 13,380
intermediate (850kW) on-shore wind turbines. Alternatively, the annual CO, savings would be
equivalent to the annual carbon emissions reductions from removing 10.4m cars (36% of the cars in
Great Britain) from the road.*

34 Department of Energy and Climate Change, Updated energy and emissions projections 2013, September 2013,
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/239937/uep_2013.pdf

* This figure represents energy bill savings averaged over a 20-year lifetime for a package of measures. The loan
repayment would be twice as large for the first 10 years after retrofit, reducing to £0 thereafter, once the loan has been
repaid.

% Department of Energy and Climate Change, Inter-departmental Analysts' Group (IAG) Guidance for Policy Appraisal, 2011
%" The term ‘policy gap’ is used by the Committee on Climate Change to express the difference between the emissions
projections under current policies, and the emissions projected by the cost-effective path that would meet the fourth carbon
budget, i.e. the ‘gap’ in emissions reductions resulting from insufficient policy framework.

% Committee on Climate Change, Meeting Carbon Budgets — 2014 Progress Report to Parliament, July 2014 (Figure 3)
http://www.theccc.org.uk/wp-content/uploads/2014/07/CCC-Progress-Report-2014_web_2.pdf

%9 Calculation based on average CO; emissions per km driven, average annual car mileage, and total number licensed cars
on the road, taken from the following sources:
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To provide a comparison with the average CO, savings for individual homes, as shown in Table 2-3,
the carbon emissions from one passenger’s one-way flight from London to New York, would be
approximately 626 kgCO,. *°

Table 2-3: Carbon savings associated with the energy efficiency investment programme

Total (net) CO, savings across economy 23.6 million tonnes CO, per annum

1,092 kgCO, per annum
(655 kgCO, per annum including comfort take)

Average CO, savings for low income homes

Average CO, savings for able-to-pay homes 1,079 kgCO, per annum

Figure 2-4: Getting from the DECC pre-2009 policy baseline to the fourth carbon budget in 2025"
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Department for Environment & Rural Affairs, 2013 Government GHG Conversion Factors for Company Reporting, July 2013,
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/224437/pb13988-emission-factor-
methodology-130719.pdf

Department for Transport, National Travel Survey: 2012, September 2013,
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/243957/nts2012-01.pdf

Department for Transport, Vehicle Licensing Statistics, Great Britain: Quarter 2 2012, September 2012,
https://www.gov.uk/government/uploads/system/uploads/attachment _data/file/9290/vls-q2-2012.pdf

“® Calculation based upon 5,540 km distance, and 113 gCO./km for a long distance flight [H. Auvinen, Average passenger
aircraft emissions and energy consumption per passenger kilometre in Finland 2008, LIPASTO,
http://lipasto.vtt.fi/yksikkopaastot/henkiloliikennee/ilmaliikennee/ilmae.htm Accessed 23 September 2014]

*I Committee on Climate Change, Meeting Carbon Budgets — 2014 Progress Report to Parliament, July 2014 (Figure 3)
http://www.theccc.org.uk/wp-content/uploads/2014/07/CCC-Progress-Report-2014 web_2.pdf

19 Economic and fiscal impacts of making homes highly energy efficient ce V


https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/224437/pb13988-emission-factor-methodology-130719.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/224437/pb13988-emission-factor-methodology-130719.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/243957/nts2012-01.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/9290/vls-q2-2012.pdf
http://lipasto.vtt.fi/yksikkopaastot/henkiloliikennee/ilmaliikennee/ilmae.htm
http://www.theccc.org.uk/wp-content/uploads/2014/07/CCC-Progress-Report-2014_web_2.pdf

2.3 Approach to technical modelling and key constraints

The analysis has been carried out using 2012 English Housing Survey (EHS) data to assess the
investment required to improve all homes to an EPC C standard. Each home in the EHS dataset is
assigned an ‘energy archetype’, based on its baseline energy consumption and key physical
characteristics. Energy efficiency improvement measures are modelled incrementally to determine the
most suitable package of measures for each archetype. The energy efficiency measures in the
package represent a cost-effective route to achieving the target SAP score, based on a marginal
abatement cost (MAC) curve; the most cost-effective measures are prioritised to be installed earlier in
a package, before the less cost-effective measures are considered. The modelling methodology is
explained in detail in Appendix 3 — Technical modelling methodology.

As the analysis is based on English Housing Survey data, it does not provide a detailed picture of the
investment requirement to improve homes in the devolved nations. Investment in improving homes in
devolved nations has been extrapolated based on average investment in improvement for homes in
England.

The £10,000 cap* on both grants and interest-free loans is intended to avoid a large amount of
money potentially being spent on improving a relatively small number of extremely ‘hard-to-treat’
homes. As a result of this, some homes are not retrofitted to EPC C standard.*® 15% of low income
homes, and 16% of able-to-pay homes, do not achieve EPC band C, due to the limit of investment
support per home. This is often due to the home having a particularly poor energy efficiency rating
before the retrofit, or in need of solid wall insulation; hence requiring a high level of investment to
achieve the minimum performance standard. However, despite the cap, these properties would still
see a significant improvement in their energy performance.

“2 The £10k cap is indicative, and has been set on basis of ensuring most homes treated can get up to EPC band C. The cap
could be varied in practice, depending on type of housing stock in local areas, and could vary by local authority.

. Energy efficiency measures are modelled to be added to the package of measures, until either: the home is modelled to
have achieved EPC C, or the package of measures reaches its maximum investment value, before going over the £10k cap.
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3. Modelling the macroeconomic impact of energy efficiency investment

3.1 Summary of findings

¢ Interms of GDP (Gross Domestic Product), Cambridge Econometrics modelling estimates a
return of £3.20 per £1 invested in energy efficiency measures by government. In relative
terms, as a result of the energy efficiency investments, GDP will be 0.6% higher in 2030
(£13.9bn).

e The investment in funding and incentivising take-up of energy efficiency measures by
governments is self-financing. The increased economic growth leads to higher tax intake,
cumulatively £51.1bn by 2030 or £1.27 per £1 invested throughout the whole period (in
discounted terms).

e Cambridge Econometrics estimate a net increase in annual employment of up to 108,000 over
the period 2020-2030, with most jobs created in the services and the construction sectors.

3.2 Approach to economic modelling

A scenario analysis was undertaken using the MDM-E3 model of the UK economy and energy
system. A baseline scenario was set to compare the alternative investment policy scenario against.
The baseline scenario was constructed using the latest data from the Office of National Statistics
(ONS) from 2012. For the years over 2013-2018, the latest economic projections for all components of
final expenditure, income, employment, wages, and inflation, were obtained from the recent economic
growth forecast from the Office of Budgetary Responsibility (OBR)*. These OBR growth rates were
applied to the latest historical data to obtain a series of consistent projection to 2018. For later years
where no official projections were available, Cambridge Econometrics’ updated economics forecast
was used to extend the projections to 2030. Energy demand projections and end-user domestic prices
for gas and electricity were derived from the most-up-to-date central projections from DECC over
2013-2030 (updated in September 2013).%°

The energy efficiency scenario differs from the baseline in investment expenditure and domestic fuel
use as a result of efficiency measures. Investment in dwellings leads to a positive economic impact on
industries dependent on the construction sector. Changes in expenditure on energy affect
consumption outlays and thus revenues of consumer-facing industries and their supply chains.

Change in overall output also affects government tax intake through several avenues. Impact on
consumer expenditure affects consumption tax intake (primarily VAT). Changes in industry revenues
are reflected in wages and profits, these in turn affect government revenue through taxation of labour
(income tax and national insurance contribution) and profits (corporate tax).

The various measures modelled have different time horizons, which results in different impacts arising
from the timing of investments and energy savings:

e Energy efficiency measures affect the construction sector (and supply chain) primarily at the
time the measure is implemented

*4 OBR’s latest economic projections released in November 2013 were used
= https://www.gov.uk/government/publications/updated-energy-and-emissions-projections-2013
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e Resulting benefits to consumers, in the form of lower energy bills and improved health persist
over the lifetime of the measures*®

e Capital repayments by able-to-pay homes are evenly spread over a ten-year period after the
investment is made.

In order to assess the macroeconomic impacts on the UK economy, the modelling must explain all the
relevant flows of income and expenditure in the economy. The main channels (as explained by MDM-
E3) are:

e Change in investment includes expenditure of measures financed through funding provided for
low income homes as well as loans for able-to-pay homes

e Higher energy efficiency of homes leads to lower energy demand and therefore lower energy
bills. The reduction in demand for gas in heating (and for gas used in the power sector which is
then consumed by homes for heating) would substantially reduce imports of natural gas.

e Lower energy bills (after accounting for comfort take) lead to higher expenditure on other
goods and services. In the case of able-to-pay homes, this is at first largely offset by loan
repayments in the first 10 years following retrofit

In total, there is £127.5bn of investment in energy efficiency measures over a 20-year period. This
constitutes £73.2bn from able-to-pay homes (supported by £27.4bn of loan support schemes from the
Government) with the rest being direct government funding to low income homes (£26.9bn). This
investment thus does not directly affect the spending of low income homes; it does however affect
expenditure in able-to-pay homes throughout the period of repayment. By paying for the interest and
guarantees, the Government makes the loans 27% cheaper on average for able-to-pay homes.

3.3 Macroeconomic benefits of investing in domestic energy efficiency

The combination of the construction stimulus and lower energy bills outweigh the repayment costs,
leading to an increase in GDP of 0.6% in 2030 (13.9bn). The reduced expenditure on gas and
electricity is displaced by repayment of the capital investment in the energy efficiency measures and,
where net savings arise, spending on other goods and services in the economy.

In the short-to-medium term, there is therefore a positive stimulus in the construction sector (and
supply chain) to manufacture and install the various energy efficiency measures (at the expense of the
gas and electricity sectors, and supply chains). This yields positive macroeconomic benefits, since
gas is heavily imported, whereas the demand generated by the energy efficiency programme yields
output and jobs in the construction sector and supply chain (which is predominantly UK based).

In the longer term, as the energy savings accumulate, there is a considerable net saving to homes
(after paying for the efficiency measures) allowing homes to spend much more on other goods and
services in the economy. Although a proportion of these goods and services are supplied by imports,
a considerable proportion is supplied by UK based businesses. Towards the end of the period
modelled the increased sector output and employment is predominantly in the service sectors of the

* The weighted average lifetime of a package of measures comes to 20 years. Some measures have a short lifetime (for
example, 10 years for draught proofing), and some measures have a long lifetime (for example, 42 years for cavity wall
insulation). Measure lifetimes taken from the Department of Energy and Climate Change guidance document, Energy
Companies Obligation (ECO): Measures Table, 2014
https://www.ofgem.gov.uk/ofgem-publications/83100/copyofecomeasurestable-mar2014url.pdf
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economy (see Figure 3-1). Note that the jobs generated in the construction sector mirror the
investment profile in Figure 2-3, while the increasing jobs in services reflects the increasing net
savings from the energy efficiency measures over time that can be spent on other sectors of the
economy. At the peak, employment increases by 108,000 in 2023 and as the investment stimulus is
reduced there is a long term net increase in employment of around 70,000 jobs by 2030.

Figure 3-1 Employment impact, by sector
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Overall, the positive economic impact leads to an increase in net employment of around 70,000 new
jobs by 2030, most of them in services and some in the construction sector and manufacturing supply
chains. There are reductions in employment in utilities. In the report ‘Jobs, Growth and Warmer
Homes’, Cambridge Econometrics modelling estimated an additional 127,000 jobs would be
generated by the energy efficiency programme by 2027. In the report ‘Jobs, Growth and Warmer
Homes’, the energy efficiency measures were fully funded by government. In the Energy Efficiency
scenario in this report, able-to-pay households fund the energy efficiency measures (where they are
able to do so) and are only incentivised (not fully-funded) by government. As a result of the self-
financing of measures by able-to-pay households the net gains are smaller because the investment in
energy efficiency measures is at the expense of consumer spending on other goods and services.
The corollary of able-to-pay households investing directly (with support), is that in this analysis the
Government finances are improved and the measures are fully funded (for both governments and
homes).

23 Economic and fiscal impacts of making homes highly energy efficient ce V



3.4 Government balance sheet

The positive impact on the economy generates enough additional (net) tax revenue to more than pay
for the measures. In discounted terms, there is an additional £51.1bn in tax revenues by 2030
(compared to the Government cost of the programme of £40.2bn [2015-34] in discounted cash flow
terms), bringing in around £1.27 for every £1 spent, such that the programme would be cost effective
for the Government.*’

As with any infrastructure programme, this programme requires upfront investment with the economy-
wide gains from efficiency generating additional tax revenue over the lifetime of the investments. In
undiscounted terms, the infrastructure programme would worsen the government balances by around
£1.9bn in the next parliamentary term. However, in the subsequent parliamentary term of 2020-25 the
additional revenues would outweigh the investment (and investment support) by government and
improve the government balances in net terms by around £4bn. Over the 2025-2030 parliamentary
term, the net improvement to the government balance sheet (in real terms) would be £18bn (see
Table 3-1 and Table 3-2).

Table 3-1: Government balances (undiscounted)

Net impact on government
Parliamentary balance sheet
Term (undiscounted) (Ebn)
15/20 £13.0 £11.0 £-1.9
20/25 £26.4 £30.4 £4.0
25/30 £9.9 £28.7 £18.8
30/35 £4.2 not modelled not modelled
Total £53.5 >£70.2 >£16.7

Table 3-2: Government balances (discounted)

Net impact on government
Parliamentary balance sheet
Term (discounted) (Ebn)
15/20 £11.4 £9.7 £-1.8
20/25 £20.1 £23.0 £2.9
25/30 £6.4 £18.4 £12.0
30/35 £2.3 not modelled not modelled
Total £40.2 >£51.1 >£10.9

" Both the revenue and expenditure numbers are discounted using the social discount rate of 3.5%.
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By 2030, around 43% of the additional tax revenue is from income tax, 28% from taxes on products
(e.g. VAT) and 23% from social security contributions and 6% from corporation tax (see Figure 3-2).

Figure 3-2: Net change in government tax revenue (Em)
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4. Energy Efficiency — An infrastructure priority

4.1 Summary

There is a strong rationale for treating energy efficiency in UK housing stock as an infrastructure
priority:

1) Cambridge Econometrics modelling estimates the Cost Benefit Ratio (Value for Money)
indicator of the programme to be 2.27:1, which classifies the infrastructure programme as
“High” Value for Money.

2) Improved air quality, warmer and more comfortable homes will improve health and allow for
reduced healthcare expenditure, which would add further to the Value for Money indicator.

3) An energy efficiency programme will contribute towards economy wide emissions reductions of
23.6MtCO; pa by 2030, after accounting for direct, indirect, and economy-wide rebound
effects, contributing to meeting the fourth carbon budget.

4) Investment in energy efficiency in the domestic sector will result in 26% reduction in imports of
natural gas in 2030 worth £2.7bn in that year.

5) As the economy becomes less gas intensive, the more resilient it becomes to shock changes
in gas prices. A 50% gas price spike in 2030, leads to a 0.2% GDP decrease in the baseline
scenario, but only a 0.15% decline in the Energy Efficiency scenario.

4.2 Approach to assessing Value for Money

Infrastructure projects are assessed on a Value for Money indicator called the Cost Benefit Ratio
(CBR), which represents the ratio of discounted benefits to discounted investments over the lifetime of
a project, using the economic tool of Cost Benefit Analysis (CBA). It is an attempt to compare, in
monetary terms, the investment cost by government against the benefits to society (welfare). Often
the benefits are not monetary and can include things such as health benefits and reduced greenhouse
gas emissions. The purpose of the CBA calculation and the CBR indicator is to provide a metric that
allows for comparison across projects.

Macroeconomic modelling, of the sort undertaken here, does not lend itself readily to this concept of
Value for Money. The central indicator from the economic modelling, GDP, is an aggregate of all
production in the economy and does not therefore distinguish what is being produced. The implication
of this is that if society became less healthy and required more healthcare expenditure, this would
show up as an increase in GDP but would clearly not be a societal (welfare) benefit.

Consumer spending is a better measure of welfare than GDP but it is not a perfect measure. Real (i.e.
adjusted for inflation) consumer spending is a measure of the goods and services that households
buy. If it is assumed that households derive utility from what the household buys, then higher
spending suggests higher utility and welfare. There are, however, various caveats to this and each of
them can be considered in the context of this analysis.

e Firstly, homes may increase their spending to try to compensate for some change in
circumstances. In a year when the weather is colder, homes spend more on heating, but they
are not better off than during the previous (warmer) year. However, in this analysis, between
the baseline and scenario modelled there are no changes in external circumstances.
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e Secondly, if the increase in spending is financed out of saving or by higher borrowing, homes
are not better off even if spending is higher, but again, this is not the case in the scenario
analysis presented here; in fact savings are increased (slightly) and so there is an additional
net benefit.

e Thirdly, if the increase in spending has been achieved through a subsidy financed by
government borrowing, this can be regarded as homes borrowing from the future (because
eventually taxes will have to be raised). This is not applicable in this analysis since
governments are able to more than recoup the financing and are better off in net present value
terms as a result of the energy efficiency investment. The net benefit to government (after the
investment in the measures) should therefore be included as a net benefit since taxes could
otherwise be lowered and consumption further increased.

e Finally, if the increase in spending is financed by lower company profits, homes will eventually
be affected through, for example, a reduction in the value of wealth held in equities (e.g.
through pensions). This is not the case in this analysis as profits (in real terms) increase and
so the discounted net change in profits (after corporation tax) should also be included.

The latter three points all relate to the distribution of income, and show the weakness of assuming that
shifts in consumer spending can always be treated as a measure of welfare when income and income
distribution are changing. Overall, it is argued that the change in consumer spending (with the other
balance sheet adjustements), is a suitable measure of welfare, in this context.

The approach to assessing Value for Money does not account for the distribution of benefits across
households. However, as low income homes receive grants directly, it is reasonable to assume that
the distribution of net benefits accrue disproportionately to low income homes. Moreover, the
programme envisages treating all homes that are currently below EPC band C, which is a large
proportion of the UK housing stock. Since the net benefits are therefore reasonably well distributed it
is reasonable to proxy the increase in consumer spending as a measure of improved societal welfare,
which would not necessarily be the case if the benefits accrued directly to a small subset of society.

Given the above, our approach to assessing the Value for Money of the energy efficiency programme
is to calculate the benefit as the net impact on consumer spending and subtract any net impacts on
balance sheets (government, commercial or households). The impact on consumer spending is net of
the loan repayments on the energy efficiency measures by households because it would not be valid
to include the loan repayment (the purchase of the energy efficiency measures) in the net benefit
stream.
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4.3 Value for Money

The energy efficiency programme envisaged in Section 2 impacts on consumer spending, and on
government, company and household balance sheets, which along with a monetary valuation of the
emissions reduction of the programme sum to the net societal (welfare) benefits of the programme.
The discounted net benefit stream includes:

¢ the discounted net change in household consumption between scenarios (net of the
investment by able-to-pay households)

¢ the monetised value of the carbon emissions savings using The Treasury’s Green Book
guidelines.®®

e the discounted net change in company profits (after corporation tax)

¢ the discounted net change in government balances

¢ the discounted net change in consumer savings

The aggregated net societal benefits are then compared to the direct investment cost to government
(see Table 4-1) to determine the Value for Money CBR ratio of the programme. Following the
Treasury’s Green Book guidance, a social discount rate of 3.5% has been applied.

Table 4-1: Value for Money of the energy efficiency investment programme

Total discounted benefit of energy efficiency investment programme, of which: £91,186m

Discounted net benefit to consumer spending £60,651m

Discounted benefit of net government balances £9,960m

Discounted benefit of net increase in profit £15,111m

Discounted benefit of net increase in savings £337m

Discounted benefit of reduced emissions £5,127m

Total discounted investment in energy efficiency programme by government £40,214m

Cost Benefit Ratio (CBR) (total benefit / total investment) 2.27

The value of health benefits of improved efficiency from the comfort, warmth, and improved air quality
to homes, is uncertain to quantify in monetary terms (estimates from the literature are included in
Section 4.4) and has therefore not been included in the formal Cost Benefit Ratio. However, there is
evidence that health benefits will arise which would add to the central value of 2.27.

Y Treasury, The Green Book: Appraisal and Evaluation in Central Government, 2011
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/220541/green_book_complete.pdf
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Given the uncertainty in calculating CBRs different qualitative assessments are made to the range of
plausible CBR, by government,* such that:

e aCBR between 0 and 1.0 represents ‘poor’ Value for Money

e aCBR between 1.0 and 1.5 represents ‘low’ Value for Money

e aCBR between 1.5 and 2.0 represents ‘medium’ Value for Money
¢ a CBR between 2.0 and 4.0 represents ‘high’ Value for Money

e a CBR above 4.0 represents ‘very high’ Value for Money

In this context, a programme of investing in energy efficiency measures in homes can be considered a
‘high’ Value for Money infrastructure programme.

4.4 Improved energy independence and economic resilience

The energy efficiency measures lead to a 19% decrease in natural gas consumption by 2030, which
leads to a reduction of 26% in imports worth £2.7bn. Currently, most of the UK’s imported gas is
sourced from Qatar, in the form of liquefied natural gas (LNG), and from various pipelines to Europe
(Norway, Belgium and the Netherlands), see Figure 4-1.

Figure 4-1: UK gas imports by source country
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The energy system is also more resilient to gas price volatility as a result of the increased efficiency.
In each of the scenarios (baseline and energy efficiency), the impact of a gas price spike in 2030 was
assessed. In the baseline, a 50% price hike, led to a 0.2% GDP decrease, but only a 0.15% decline in
the Energy Efficiency scenario. For consumers directly, the gas price spike leads to an increase in
energy bills of £220 per home (in 2030) against the baseline. As a result of the efficiency measures,
this is reduced by £60 to £160 per home.

49 Department for Transport, Value for money assessments,
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/255126/value-for-money-external.pdf
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45 Avoided cost of environmental externalities

Economy-wide CO, emissions are reduced by around 23.6MtCO, pa by 2030, after accounting for
direct, indirect, and economy-wide rebound effects. For the central estimate of the social cost of
carbon (see Table 4-2) this gives a discounted value (over the period 2014-30) of £5.1bn. Most of the
emissions reductions come directly from reduced consumption of natural gas in homes, but around
one-quarter come from the power sector, as a result of reduced demand for electricity.

Table 4-2: Central estimate of the social cost of carbon

Annual net Social cost of Annual (undiscounted) Annual (discounted)
emissions carbon benefit of reduced CO, benefit of reduced
reduction (E/tCO%e) emissions (£2013m) CO, emissions
(MtCO,) (£2013m)
2013 - 3.49 - -
2014 - 3.59 - -
AONES 0.2 3.67 0.6 0.5
2016 0.4 3.79 1.6 1.4
2017 1.0 3.92 4.1 3.6
2018 2.0 4.22 8.5 7.2
2019 3.2 4.53 14.5 11.8
2020 6.3 4.87 30.7 241
2021 8.2 12.01 98.6 74.9
2022 10.2 19.14 194.7 142.9
2023 12.1 26.28 319.3 226.3
2024 14.1 3341 470.5 322.3
2025 16.0 40.55 649.8 430.0
2026 17.9 47.69 852.0 544.7
2027 19.7 54.82 1,078.5 666.3
2028 211 61.96 1,304.8 778.8
2029 22.3 69.1 1,543.5 890.2
2030 23.6 76.23 1,798.9 1,002.3
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4.6 Avoided health costs

The benefits of energy efficient homes go beyond simple carbon emissions and energy security
arguments, as energy efficiency can improve the health and well-being of residents, thereby reducing
excess winter deaths and lower social care costs and the burden on the NHS.

Children and young people

Children living in cold homes are significantly more likely to suffer from respiratory problems, such as
asthma and bronchitis.>® Cold homes have an adverse effect on the educational attainment and
emotional well-being of young people. Fuel poverty has been linked with mental health complications,
as more than 25% of adolescents living in cold homes are at risk of developing multiple mental health
problems, compared with 5% of adolescents who have always lived in warm housing.*

The Disabled and those with health concerns

Many health conditions are aggravated by cold conditions; for example, cardiovascular (such as heart

attacks) and respiratory diseases (such as asthma), are caused or worsened by living in cold homes.*?
This can lengthen recovery periods, and extend the costs of care services. The NHS advises that one

of the best ways to keep good health during the winter is to stay warm when at home.*® However, for a
person living with disability, there are a range of interlinked issues that make this difficult:>*

e the typical cost of living for a person with disabilities is 25% higher than average, due to
equipment and care

e many are unable to keep active (and hence keep warm) during the winter months

e rates of unemployment are higher, and people are likely to spend more time at home

The elderly and winter deaths

It is estimated that there were 31,100 excess winter deaths in England and Wales over the winter of
2012/13,% and that 30-50% of these were due to cold homes or cold indoor temperatures.® The
coldest quarter of housing accounted for 3 times the number of deaths than the warmest quarter of
housing.>” Whilst the difference between deaths in winter and deaths in summer is common among
other European countries, the difference is much greater in the UK than it is for much colder climates,
such as Sweden and Norway.

Most of the winter deaths are among the elderly, and are caused by respiratory conditions, strokes,
and heart-attacks, due to cold temperatures. In addition to the excess winter deaths, there are many
more people who become ill, requiring hospitalisation and social care.

0 Marmot Review, The Health Impacts of Cold Homes and Fuel Poverty, May 2011
http://www.foe.co.uk/sites/default/files/downloads/cold _homes_health.pdf

! Marmot Review, The Health Impacts of Cold Homes and Fuel Poverty, May 2011
http://www.foe.co.uk/sites/default/files/downloads/cold _homes_health.pdf

52 Energy Bill Revolution, The human cost of cold homes, 2014
http://www.energybillrevolution.org/fuel-poverty/

>3 NHS Choices, Keep warm, keep well, 2012 http://www.nhs.uk/Livewell/winterhealth/Pages/KeepWarmKeepWell.aspx
** Energy Bill Revolution, The human cost of cold homes, 2014
http://www.energybillrevolution.org/fuel-poverty/

%5 Office for National Statistics, Excess Winter Mortality in England and Wales,

2012/13 (Provisional) and 2011/12 (Final), November 2013

http://www.ons.gov.uk/ons/dcpl171778 337459.pdf

% World Health Organisation, Environmental burden of disease associated with inadequate housing, 2011,
http://www.euro.who.int/ data/assets/pdf file/0003/142077/€95004.pdf

>" Department of Health, Public Health White Paper, 2010
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NHS and health costs

Cold homes can be very damaging to the physical and mental health of the occupants, and the
association between poor housing and ill health is well established.*® The charity supporting elderly
people, Age UK, has reported that cold homes are costing the NHS in England £1.36 billion every
year, in hospital and primary care, due to the impact on older people’s health,*® and this excludes the
substantial associated costs of social care services. Research commissioned by the Chartered
Institute of Environmental Health (CIEH) in 2008, estimated that the treatment of cold-related illnesses
and conditions costs the NHS approximately £1bn per year.? It has also been shown that NHS
expenditure rises by 2% in the cold months.®* The NHS budget for 2014-15 is planned to be
£108.3bn, meaning that NHS savings potential from an energy efficiency programme is significant.®
Investing in energy efficiency measures in low income homes is likely to reduce spending in the NHS
on cold-related illnesses. The Chief Medical Officer's Annual Report in 2009 estimated that, for every
£1 spent on reducing fuel poverty, a return of 42 pence can been seen in NHS savings.  *

4.7 Benefits to local economy

Our modelling has demonstrated that investing in energy efficiency measures in homes has a number
of distinct effects:

e it bolsters employment and output in the construction sector
e it reduces expenditure on energy
e jtincreases expenditure on consumer goods and services

This has a net impact of creating jobs and output. Furthermore, a large proportion of the jobs created
will be closely linked to the locations where the measures are put into homes, bolstering local
economies, and potentially assisting with the Government's stated aim of spatial rebalancing of the
economy. The energy efficiency market currently accounts for over 136,000 jobs in the construction
and manufacturing industries.®® Our modelling estimates an increase of 91,000 additional jobs by
2020 as a result of the programme.

Local jobs

Typically an infrastructure project would generate direct jobs in one specific area or region, due to the
fixed location of the project. However, a nationwide retrofit programme would create demand for
services across the country, regardless of region. Refurbishing existing homes can be more
employment intensive, requiring more labour, and less materials, than the construction of new
buildings. The direct construction impact is highly concentrated around the installation location; the
skilled tradesmen required to install the energy efficiency measures are distributed across the country,

%8 Consumer Focus, Jobs growth and warmer homes, 2012
http://www.consumerfocus.org.uk/files/2012/11/Jobs-growth-and-warmer-homes-November-2012.pdf

9 Age UK, The Cost of Cold, November 2012

http://www.ageuk.org.uk/Documents/EN-GB/Campaigns/The cost_of cold 2012.pdf

80y, Mason, Good Housing Leads To Good Health: A Toolkit for Environmental Health Practitioners, Chartered Institute of
Environmental Health (CIEH), 2008

http://www.cieh.org/uploadedfiles/core/policy/housing/good housing leads to good health 2008.pdf

T Marmot Review, The Health Impacts of Cold Homes and Fuel Poverty, May 2011
http://www.foe.co.uk/sites/default/files/downloads/cold _homes health.pdf

2 HM Treasury, Budget 2014, 2014

83 C. Liddell, Estimating the impacts of Northern Ireland's warm homes scheme 2000-2008, University of
Ulster, 2008, http://eprints.ulster.ac.uk/26173/1/FPcostbenefitsonweb.pdf

54 Chief Medical Officer, 2009 Annual Report, 2009. http://www.sthc.co.uk/Documents/CMO_Report 2009.pdf
& Department of Energy and Climate Change, Energy Efficiency Strategy: 2013

Update, December 2013 https://www.gov.uk/government/collections/energy-efficiency-strategy
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so it is likely that a given home will employ a local worker to install measures. However the boosts to
the construction supply chain are likely to be more concentrated in certain areas, where large
construction material plants are located. Labour can typically be sourced locally (while materials are
often imported from elsewhere). Local businesses are well placed to benefit from this programme as
most home improvement work is done by local contractors who have existing relationships with
residents and who understand the local housing stock. Therefore, the result would be local jobs, local
labour and benefits going to small and medium sized enterprises (SMESs); boosting employment and
regional economic growth.®® There are 142,536 SMEs (1-249 employees) in the construction sector in
the UK, employing 876,897 people (an average of 6 employees each).®’

The Department for Energy and Climate Change stated, as an argument for introducing the Green
Deal and Energy Companies Obligation (ECO), that “without further policy intervention, the installation
rate of domestic insulation measures are [sic] projected to collapse”.?® It could be argued that the
underperformance of the Green Deal, and the reduction in ECO targets, that this is still a distinct
threat, especially considering the recent announcement of a leading insulation company that 600 jobs
are potentially at risk. °®® The impact on SMEs will take longer to reach the headlines.

The economic benefits of an energy efficiency programme go beyond job creation. The KW Energy-
efficient Construction and Refurbishment programme in Germany in 2010 leveraged €15 of private

sector investment in construction and retrofit, and more than €4 went back to the Government in the
form of taxes and reduced welfare spending, for every €1 of public funds spent on the programme.”

Local economy

The home expenditure impacts will typically be felt in the local area. The reduction in energy usage
will lead to a reduction in local jobs in this sector (e.g. engineers maintaining the local energy
infrastructure). However, the impact of increasing consumer expenditure on other items is also likely
to be felt locally, through increased spending in local shops and locally-based consumer services.
Given that the modelling demonstrates a net positive impact on output and jobs in the UK, itis
therefore expected that impacts would be fairly evenly distributed across the country (whether looking
at a regional, local or constituency level).

Regional modelling results

As the results in Table 4-3 show, this is indeed the case in 2020. At this point in the modelling, the
positive boost to the construction sector dominates the macroeconomic impact. Assuming an even
distribution of homes requiring energy efficiency measures across the existing housing stock, it can be
seen that all regions experience an increase in total employment of between 0.1 and 0.2%.
Differences in the absolute increase in employment reflect largely the difference in home density
between the regions.

% Department of Energy and Climate Change, Energy Efficiency Strategy: 2013

Update, December 2013 https://www.gov.uk/government/collections/energy-efficiency-strategy

&7 Department for Business Innovation & Skills, Business population estimates for the UK and regions 2013, October 2013
68 Department of Energy and Climate Change, Final Stage Impact Assessment for the Green Deal and Energy Company
Obligation, June 2012,

https://www.gov.uk/government/consultations/the-green-deal-and-energy-company-obligation

% Business Green, Up to 600 jobs at risk at leading insulation company, July 2014,
http://www.businessgreen.com/bg/analysis/2353736/up-to-600-jobs-at-risk-at-leading-insulation-company

KW, Impact on public budgets of the KfW promotional programmes, 2011
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Table 4-3 New jobs in 2020

Additional jobs (000s) | Additional jobs (%)

1 London 10.3 0.19%
2 South East 12.9 0.26%
3 East of England 9.6 0.31%
4 South West 8.4 0.28%
5 West Midlands 8.0 0.28%
6 East Midlands 7.3 0.31%
7 Yorkshire & the Humber 7.3 0.27%
8 North West 9.8 0.27%
9 North East 3.3 0.27%
10 Wales 3.9 0.27%
11 Scotland 7.5 0.26%
12 Northern Ireland 2.6 0.31%
Total 91.0 ‘ 0.26%

This result also holds in 2030 (see Table 4-4). By 2030 the number of homes receiving treatment is
much smaller than at the peak (indeed the grants to low income homes have stopped altogether, and
only able-to-pay homes receiving interest free loans are still being treated), and as a result the
increase in construction and manufacturing employment (relative to the baseline) is reduced.
However, the benefits of homes reducing expenditure on energy, and increasing spending in other
areas, result in boosts to some parts of manufacturing and consumer services, and the increase in
jobs relative to the baseline remain relatively evenly-spread across the UK.
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Table 4-4 New jobs in 2030

Additional jobs (000s) Additional jobs (%)

1 London 10.8 0.19%
2 South East 10.6 0.20%
3 East of England 7.4 0.22%
4 South West 6.4 0.21%
5 West Midlands 5.8 0.20%
6 East Midlands 4.4 0.18%
7 Yorkshire & the Humber 5.3 0.19%
8 North West 6.7 0.18%
9 North East 2.0 0.16%
10 Wales 2.2 0.14%
11 Scotland 6.4 0.21%
12 Northern Ireland 2.0 0.22%
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5. Conclusions

The research has demonstrated the significant economic, fiscal, and environmental benefits of
investing in domestic energy efficiency. The programme recommended by the Energy Bill Revolution
would generate a three-fold return in GDP for every pound invested by government, deliver high
‘Value for Money’ as an infrastructure programme, provide warmer homes with lower healthcare
expenditure, create local jobs across all UK regions, reduce gas imports by a quarter, while creating a
more resilient economy and playing a critical role in ensuring progress towards medium to long term
carbon budgets.

These benefits can be realised through a programme that will effectively be cost-neutral in the
medium term and a net revenue generator for government in the longer term. The increased
economic growth leads to higher tax intake, cumulatively £51.1bn by 2030 or £1.27 per £1 invested
over the whole period.

The total energy bill savings across the housing stock equal £8.61 billion per annum (after comfort
take and energy price inflation have been considered).The net benefit of the energy bill savings is
£4.95 billion per annum (after able-to-pay energy efficiency loans repaid).

This programme should therefore be considered as a capital investment infrastructure priority.
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6. Appendices

6.1 Appendix 1 - Data sources

Analysis Data source

Energy efficiency investment scenario

Department for Communities and Local Government, English Housing

Housing stock data Survey (EHS), 2012

Projecting energy demand/ SAP

score Verco SAP modelling using NHER Plan Assessor software

Department of Energy and Climate Change, Updated energy and

Projecting energy prices/ fuel bills emissions projections 2013, September 2013

Department of Energy and Climate Change, Inter-departmental

Carbon factor/ savings Analysts' Group (IAG) Guidance for Policy Appraisal, 2011

Department of Energy and Climate Change, Updated energy and

Comfort take emissions projections 2013, September 2013

Macroeconomic modelling

Office of Budgetary Responsibility projections for the UK in the

Baseline macroeconomic view .
medium-term

Data for key indicators:

« GVAand Wages o Office of National Statistics (ONS) Supply and Use Tables

e ONS Workforce Jobs and Business Register and Employment

¢ Employment Survey (BRES)
e Unemployment o NOMIS: official labour market statistics
e Incomes e United Kingdom National Accounts, The Blue Book
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6.2

Appendix 2 — MDM-E3 Model Description

The macroeconomic analysis is based on Cambridge Econometrics’ (CE’s) model of the UK energy-
environment-economy (E3) system, MDM-E3. CE applies MDM-E3 for both scenario analysis and as
part of CE’s regular energy-economy-emissions forecasting service. It is well-suited for the analysis:

The model covers the entire UK economy, identifying 87 economic sectors (and 45 explicitly
within each of the regions and nations of the UK) and recognising the interdependencies
between them (i.e. supply chains); this representation is fully consistent with official UK
economic statistics.

The model has a full representation of the energy system, both in physical flows of energy and
monetary terms, with two-way linkages with the economy.

The model contains behavioural equations to explain final energy demand for more than 20
final energy users.

The model includes a representation of the UK’s power sector by generating technology to
explain changes in electricity supply.

Energy-related emissions are projected as a consequence of energy use.

The model is a dynamic model, with its behavioural parameters estimated on official UK data.
Such a specification allows for non-equilibrium outcomes and path dependency, e.g. the
possibility of sustained levels of unemployment in the medium-to-long term, which is a feature
of CE’s latest economic forecasts

MDM-E3 is used regularly to assess the relationships between economic development and the energy
system and, conversely, the impact of energy and carbon reduction policies on the economy.
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6.3 Appendix 3 - Technical modelling methodology

The research modelled 2012 English Housing Survey data to assess the investment requirement for
improving low income and able-to-pay homes to mid EPC band C standard.

Energy archetypes

Each home in the EHS dataset is modelled as an ‘archetype’, based on energy consumption and key
characteristics, as shown in Figure 6-1. Energy efficiency measures are modelled to be included
within a package of measures until the post-retrofit SAP score is close to the target score (mid EPC
band C). The energy efficiency measures in the package represent a cost-effective route to achieving
the target SAP score, based on a marginal abatement cost (MAC) curve.

Figure 6-1: Verco’s ‘energy archetype’ structure

. . Semi detached/ Terrace Flats (top floor)
Dwelling sizeltype end terrace
Detached Flats (mid floor)
Gas — condensing Gas — standard .
. . . Electric
Fuel/boiler type boilers boilers

Communal heating

Wall construction Cavity filled Solid Cavity empty
Loft insulation High Medium Low
Glazing type Double Single
EPC Band A/B C/D E/FIG

Energy efficient measures

The measures modelled are broadly those that are eligible under the current Green Deal mechanism.
The list of measures is modelled to be applied to the archetype in sequential order. The order is based
on: the energy bill savings payback period, investment requirements of measures, and the level of
tenant disruption that is involved with installation. The list of measures is given below, and focusses
on the key cost-effective measures that are not too invasive or disruptive to install.

e Cavity wall insulation

e Loft insulation

e Draught proofing

e Hot water cylinder insulation

e Combined heating controls, cylinder thermostats and hot water controls
e Double glazing

e Gas-fired condensing boilers

e No secondary heating post refurbishment
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e Flue gas heat recovery devices

e Hot water measures — low-flow taps

e Solid wall insulation

e High performance external doors

e Under-floor insulation

e Heating ventilation and air-conditioning controls (including zoning controls) (only for semi- /
detached homes)

e Triple glazing

e Waste water heat recovery devices attached to showers

Naturally, not all measures are modelled for all archetypes. The measures are only modelled to be
installed if they are applicable to the archetype. For example, cavity wall insulation is only modelled for
archetypes that currently have empty cavities, and boiler replacement is only modelled for the
archetypes with standard gas boilers, and not in those that already have condensing gas boilers.
Heating controls are only modelled to be installed to the least energy efficient homes, i.e. those with
EPC bands of E, F, or G. Furthermore, the size of the package is capped based on the total
investment. The investment-capping results in very few packages progressing further than the solid
wall insulation measure, due to the higher investment requirements of the later measures.

Capping the investment

The SAP improvement targets can, in some cases, result in some high investment measures being
included in the package, particularly if the target SAP score is high when compared to the pre-retrofit
SAP score of the home. Without a cap on the investment in the retrofit package, 16% of the retrofitted
dwellings would receive a package of measures greater than £10,000. Therefore, the capital
investment in the package has been limited to a maximum of £10,000. The modelling incorporates this
restriction when modelling the package of measures applicable; this decreases the average capital
investment for a home, and also decreases the energy performance of that home. This £10,000 grant
cap is intended to avoid a large amount of money potentially being spent on improving a relatively
small number of extremely ‘hard-to-treat’ homes.

Calculating energy bill savings and carbon savings

The energy bill savings and carbon savings are calculated based on the SAP modelled reduction in
energy consumption. Each energy efficient measure, added to the package sequentially, reduces the
overall energy consumption of the home. The relevant in-use factors are incorporated for each
measure, accounting for underperformance. For the low income homes, the energy savings are
further reduced, by 40%, to account for comfort take.”

The energy consumption is converted into energy bill savings using the Updated Energy and
Emissions Projections (DECC, September 2013), and converted into carbon savings using the
Interdepartmental Analysts’ Group (IAG) Guidance for Policy Appraisal (DECC, 2011).

™ A comfort take factor of 40% was used for the impact assessment of the Community Energy Saving Programme (CESP),
for energy efficient installations in low income areas. [Department of Energy and Climate Change, Impact Assessment of
proposals for implementation of the Community Energy Saving Programme (CESP), 2009]
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Distinguishing ‘low income’ homes and ‘able-to-pay’ homes

In this research, improving the homes of ‘low income’ homes and ‘able-to-pay’ homes, are considered
separately. The numbers of ‘low income’ homes for each modelling archetype are derived from the
EHS database.

e Low income homes are modelled to receive grants to cover the full investment in the energy
efficiency measures, so that packages can be delivered at zero-cost to the homes.

e Able-to-pay homes are modelled to receive 0% interest energy efficiency loans on the retrofit
measures. The investment in the measures is financed by the private sector; the homes
themselves.

Geographic coverage

This research only modelled English Housing Survey data. It does not provide detailed breakdowns of
the investments required to improve homes in the devolved nations. Investment requirements per
home, in the devolved nations, may differ from those identified for England due to the differences in
the scale of the problem (for example, a high proportion of Welsh housing is off the gas grid) and
differences in the nature of the housing stock (for example, a high proportion of Scottish housing is
tenements).

Example packages of measures

Examples of low, medium, and high investment energy efficiency retrofit packages package are
shown in Figure 6-1. The properties are not to be seen as an ‘average flat’ or an ‘average semi-
detached house’, but are shown merely as specific examples of package sizes. All three property
types are within the low income and able-to-pay groups.
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Table 6-1: Example packages of measures

Investment in

Property characteristics

EPC rating

Year 1 energy

energy . " Retrofit measures . .
efficiency pre-retrofit change bill savings (£)
e Top-floor flat Mid EPC
Electrically heated band D
£|691 ‘ Cavi ai: (flled) o Loft insulation (Top up from 50mm) o £15?t
o Cavity wall (fi
; (low v ) . o Draught proofing (£8f1a ekr
investment) |+ | ow level of loft insulation Low EPC comfort take)
e Double glazing band C
o Cavity wall insulation;
. o Loft insulation (Top up from 50mm)
" Semi-detached ¢ Draught proofin Mid EPC
£4,238 e Standard gas boiler gntp ) 9 ) band D £507
(medium « Cavity wall (empty) o Hot water cylinder jacket to (£304 after
investment) |« Low level of loft insulation |° ggrl:tr; gﬁ; thermostats & heating Mid EPC comfort take)
. band C
* Double glazing e Gas-fired condensing boilers
e Secondary heating removal
e Semi-detached
¢ Condensing gas boiler « Loft insulation (Top up from 150mm) Hli)gh (IjEPEC
Ei'.giz ‘ (S?]I!gsbrllggév)all e FGHR devices o £202ft
uninsu
. (hig . o All hot water measures (£1f21a Er
investment) » Medium level of loft ) ) Low EPC comfort take)
insulation » External wall insulation band C

e Double glazing
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6.4 Appendix 4 — Programme investments by year

Table 6-2: Programme investments by government and private sector, by year (excludes Energy Companies Obligation (ECO))

In year Cumulative In year Cumulative In year private Cumulative In year Cumulative
government government government government sector private sector government government Total

investment in investment in investment in investment in investment in investment in investment in investment in Total in year cumulative
low income low income able-to-pay able-to-pay able-to-pay able-to-pay all schemes all schemes investment investment
scheme (Ebn) scheme (£bn) scheme (£bn) scheme (Ebn) scheme (£bn) scheme (£bn) (Ebn) (Ebn) (Ebn) (Ebn)

16/17 £0.6

17/18 £1.9

18/19 £2.3
19/20 £2.7
20/21 £3.4
21/22 £3.8
22/23 £3.8
23/24 £3.8
24/25 £3.3
25/26 £0.0
26/27 £0.0
27128 £0.0
28/29 £0.0
29/30 £0.0
30/31 £0.0
31/32 £0.0
32/33 £0.0

33/34 £0.0
34/35 £0.0
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Executive Summary

There is a strong case for Government to make home energy efficiency an

infrastructure investment priority and to develop an infrastructure
programme to deliver it.

Energy efficiency investments constitute infrastructure. Domestic
energy efficiency investments can free up energy sector capacity just as
effectively as delivering new generation plant, networks or storage would.
Energy efficiency investments provide public services, by reducing carbon
emissions and improving health and wellbeing. They also provide option
value in the face of uncertainty over future energy sector conditions (e.g.
uncertainty over future fuel prices)'. An energy efficiency programme would
meet the criteria HM Treasury apply for determining their top 40
infrastructure requirements. It would also fit with the eight characteristics of
infrastructure identified in HM Treasury’s valuation guidance. In addition,
classifying energy efficiency as infrastructure is consistent with the way
energy efficiency is considered by a range of international organisations, such
as the European Investment Bank and the International Energy Agency

(IEA).

Energy efficiency investments provide value for money. Our analysis of
Government Impact Assessments shows that they have comparable benefits
to other major infrastructure investments. In fact, a programme to make
British buildings more energy efficient would generate /8.7 billion of net
benefits. This is comparable to benefits delivered by the first phase of HS2,
Crossrail, smart meter roll out, or investment in new roads (Figure 1). This
finding holds, even without quantifying many of the key social benefits of
energy efficiency measures (for example health and wellbeing
improvements).

An infrastructure programme to deliver energy efficiency measures
can overcome key barriers to delivery. The market failures around energy
efficiency provide a strong case for Government intervention. As part of a
broad energy efficiency programme there are benefits to delivering a
coordinated area-based scheme under a directly funded approach. This
could be used to target the consumers who would benefit the most.

1

The incremental nature of energy efficiencies investments means that strategies can be changed as
new information comes to light. This flexibility is not possible with more lumpy capital investments
(for example nuclear power plants).

Executive Summary
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Figure 1. Summary of infrastructure scheme assessments

Main valued benefit: reductions in Main valued benefit: reductions in travelling
energy consumption time
| A
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10.0
w
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<
-
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~
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-
-
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2.0
Building energy Smart meter roll HS2 (Phase 1) Crossrall Roads
efficiency out

Source: Frontier Economics, based on sources detailed Box 1 on page 17. The NPV is the present value of
the difference between the stream of costs and benefits of each scheme. The BCRs represent the ratio of
societal benefits to Government costs (In line with Webtag guidance). The NPV figures do not include
wider economic benefits. The base year for the present values varies between 2010 and 2013.

® There is widespread support for making energy efficiency an
infrastructure priority. Making energy efficiency a public infrastructure
priority is supported by leading UK business associations and businesses,
including the CBIL It is also supported by core cities. Area-based
programmes carried out by core cities are a natural fit with Government’s
aims to encourage resurgent cities and to support further devolution.

Executive Summary



6 Frontier Economics | September 2015

Introduction

This Government has identified productivity as one of the major economic
challenges of our time. And it has recognised that investment in infrastructure is
central to increasing the UK’s productivity”.

When thinking of infrastructure, it is often the major construction projects that
come to mind —road and rail upgrades or investments in large new energy sector
assets, like nuclear power stations or gas storage facilities.

But are we missing something by focussing on the big and visible projects? Are
there alternative infrastructure investments that could provide greater benefits to
the UK?

This report makes the case for classifying domestic energy efficiency as an
infrastructure priority.

® Though less visible, domestic energy efficiency investments have many
characteristics in common with supply side energy sector investments. In
Section 2 we explain why domestic energy efficiency investments constitute
infrastructure.

® Energy efficiency is a highly cost-effective way of meeting Government
energy and climate change goals. Putting energy efficiency on a common
footing with other major investment decisions allows a discussion on
investment priorities. Section 3 assesses whether domestic energy efficiency
investments provide value for money for the nation, when compared to
other infrastructure investments.

® Thinking of energy efficiency as infrastructure will provide insights on how
to overcome the market and policy failures that have prevented its
widespread delivery. Section 4 describes the implications this has for delivery
of energy efficiency.

® Based on this analysis, we conclude in Section 5 that there is a strong case
for making domestic energy efficiency investments an infrastructure priority.

2 HM Treasury (2015), Fixing the Foundations

Introduction
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Energy efficiency is infrastructure

Roads, railways, broadband networks, and energy supply investments are well
understood to be infrastructure. Their importance to the UK economy is widely
recognised’.

Though less visible, domestic energy efficiency investments have many
characteristics in common with supply side energy sector investments. But do
they constitute infrastructure?

In this section, we review definitions of infrastructure in the literature, and assess
how well domestic energy efficiency fits with them.

We conclude that domestic energy efficiency constitutes infrastructure
investment.

¢ Domestic energy efficiency investments free up energy capacity for
other uses, just as investment in new generation or network
capacity would. In this way, they increase inputs to the production
of goods and services across the economy.

e These investments also provide public services, by reducing carbon
emissions and improving health and wellbeing.

This finding is consistent with the way energy efficiency is considered by a range
of international organisations, such as the European Investment Bank and the
International Energy Agency (IEA). It is also consistent with the inclusion of the
smart meter project in the Government’s top infrastructure priorities.

Defining infrastructure

Figure 2 presents the four definitions we found in highly cited literature on
infrastructure, alongside recent definitions from the LSE Growth Commission,
and HM Treasury.

3 For example, HM Treasury (2015), Fixing the Foundations.

Energy efficiency is infrastructure
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Figure 2. Definitions of infrastructure

Capital that provides public s

) (1858). The Strafegy of Econ

The public stock of social and economic overhead capital

DA (1980). "Why s srfrastiucture smportant? " Conlerence Senses ; Feders Resarnve Bank of Soss

34

The "narrow” definition is the capital stock of "producers of government
services”, and the "broad" definition includes, in addition, equipment and
structures in electricity, gas and water, and structures in transport and
communication

s Productmity”, OECD § soArtment Vorkiry

Large capital intensive natural monopolies such as highways, other transport
facilities, water and sewer lines, and communications

Gramliich, E, M, (1994}, nfrastruciure investiment: A tevew essay Jouma' of Economic {lerslure, 1176 1186)

Infrastructure is the generic term for the basic physical structures and assets
needed for the operation of our society and economy

HM Treasary ( 2015)

Infrastructure is a heterogeneous term, including physical structures of various
lypes used by many industries as inputs to the production of goods and
services

LSE Growth Comrssson

Source: Frontier Economics

The definitions in Figure 2 cover two aspects of infrastructure: characteristics
and functions.

® Characteristics. Infrastructure is generally described as capital, or as
involving physical structures.

® Functions. The two most recent definitions (from HM Treasury and the
LSE Growth Commission) describe infrastructure as an input to the
production of goods and services and a requirement for the operation of the
economy. The older definitions specify the function of infrastructure more
narrowly, focusing on the provision of public services.

We have summarised these elements into broad and narrow definitions of
infrastructure in Table 1.

Energy efficiency is infrastructure
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Table 1. Broad and narrow definitions of infrastructure

Broad definition Narrow definition

Characteristics Capital, physical structures Large capital investments, with
natural monopoly characteristics

Functions Provides inputs to the production of Provides public services
goods and services

Source: Frontier Economics

We now consider how energy efficiency fits into each element of these
definitions, looking first at its characteristics, and then at its functions.

Characteristics of domestic energy efficiency
investments

Table 2 shows a range of common domestic energy efficiency investments,
alongside information on their characteristics.

Energy efficiency is infrastructure
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Table 2. Characteristics of common energy efficiency investments

Cost Lifetime Energy Carbon
(incurred (years) saving saving
upfront) (kWhlyear, (kglyear,
semi- semi-
detached detached
house) house)
Cavity wall insulation £500 - £1,500 42 4,550 901
Draught proofing £80-120 10 760 151
External wall £4,000- 36 9,373 1856
insulation £14,000
Heating controls £350 - £450 12 3,927 797
High performance £500 30 371 74
doors (per door)
Gas-fired condensing £2,200 - 12 4,595 910
boilers £3,000
Internal wall insulation £4,000- 36 10,033 1986
£14,000
Loft insulation £100 - £350 42 1,741 345
Replacement glazing £3,300-£6,500 20 2,529 505
Roof insulation (flat £850 - £1,500 20 2,355 466
roof)
Secondary glazing £1,000 - 20 1,753 391
£1,500
Under-floor insulation £800 - £1,200 42 1,269 252

Source: DECC (2013) Information for the Supply Chain on Green Deal Measures

Based on the information in Table 2 , we argue that domestic energy efficiency

measures fit with the broad definition of infrastructure characteristics, and

partially fit with the narrow definition.

® Broad definition of characteristics: Capital, physical structures.

Domestic energy efficiency investments constitute physical capital. Table 2 shows that

domestic energy efficiency generally constitutes capital-intense physical

investments into the fabric of buildings. These investments tend to involve

sunk costs incurred up front, and a return gained over a long asset lifetime.

Energy efficiency is infrastructure
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Narrow definition of characteristics: Large capital investments, with
natural monopoly characteristics. By delivering energy savings, domestic energy
¢fficiency investments increase available energy sector capacity just as investing in large
capital natural monopoly assets wonld. Though an energy efficiency programme
could constitute a major investment’, Table 2 shows that individual domestic
energy efficiency investments are not large capital investments. Neither do
these investments tend to have natural monopoly characteristics. However,
reductions in energy demand (delivered through an energy efficiency
programme) can increase available energy sector capacity just as
effectively as delivering new large capital investments (such as new
generation plant, networks or gas storage)’. Therefore, while domestic
energy efficiency investments are not in themselves large monopoly assets,
investing in them can have the equivalent impact on the economy as
investing directly in large monopoly assets. This equivalence is recognised in
supplementary guidance to HM Treasury’s Green Book, which explicitly
recognises that investment in energy efficiency reduces the need for
investment in other energy system infrastructure’. The impacts of energy
efficiency on energy sector capacity can be highly material: for example,
following extensive policy intervention, domestic energy consumption per
person has already fallen by 26% since 20007, driven to a large extent by the
delivery of energy efficiency measures.

We also note the narrow definition of infrastructure characteristics is more

restrictive than that used by Government. For example, the smart meter

programme and the Science & Innovation Catapults already form part of HM

Treasury’s Top 40 infrastructure priority list",

A range of international organisations, such as the European Investment
Bank and the IEA also use a less restrictive definition. The EIB has an
infrastructure fund targeting energy efficiency and renewables, while the IEA

advises infrastructure investment as one of several economic instruments that

-

For example, the Committee on Climate Change estimate that 4m investments in cavity wall
insulation, 3.3m in solid wall insulation and 3.4m in loft insulation may be required to meet the UK’s
fourth carbon budget. CCC (2015) Meeting Carbon Budgets — Progress in reducing the UK’s emissions.

We note that while these large assets are certainly viewed as infrastructure, not all of them have
natural monopoly characteristics.

The guidance specifies that changes in energy use delivered by energy efficiency investments should
be valued by taking the long run variable cost of energy supply. This long run variable cost includes
the costs of investment in new capacity (for example, 90% of transmission costs are included). Green
Book supplementary guidance: valuation of energy nse and greenhouse gas emissions for appraisal.

DECC (2015), Energy Consumption in the UK
HMT (2014), National Infrastructure Plan 2014

Energy efficiency is infrastructure



2.3

12 Frontier Economics | September 2015

can be used to improve energy efficiency’. In addition, energy efficiency is being
targeted by the European Fund for Strategic Investment, a €315 billion fund
aimed at financing investment in infrastructure and innovation, and providing
financing for SMEs. A French programme offering loans to support energy
efficiency retrofits in residential buildings has already been announced under this
fund"’.

Functions of domestic energy efficiency
investments

Domestic energy efficiency investments do two things.

o They reduce energy use. This reduces bills and frees up energy sector
capacity to be used elsewhere in the economy, reducing the need to
invest in new energy system capacity. This reduces carbon emissions
(Table 2) and decreases the exposure of consumers to volatile fuel
prices. In addition, these investments provide option value: because
they involve multiple, small incremental investments, the scale and
focus of the programme can be adjusted over time, as new information
on the state of the world (including on the availabiltiy of new
technologies) comes to light'". .

o They result in warmer and more comfortable homes. This increases
health and wellbeing', and may also increase labour productivity'.

There are trade-offs here: if consumers respond to efficiency measures by heating
their homes more, the energy and carbon savings associated with these
investments are reduced, but greater health and wellbeing benefits are be
realised'”. There is good evidence that a mix of both functions is delivered".

K 1EA (2012), Mobilising investment in energy efficiency

10 Pending EFSI regulation. http://europa.cu/rapid/press-release IP-15-5420 en.htm

i We discuss option value further in Section 3.

12 There is both an income and a substitution effect: reduced bills mean more income is available to

spend on heating, and heating the home is now relatively cheaper.

13 Mitchell, R. J., & Bates, P. (2011). Measuring Health-Related Productivity Loss. Population Health
Management, 14(2), 93-98.

14 Analysis of energy efficiency measures tends to take this into account by reducing the energy savings
by a ‘comfort factor’. For example, recent analysis by Cambridge Econometrics for E3G uses a
comfort factor of 40% for fuel poor homes. Cambridge Econometrics, The economic and fiscal impacts
of making homes energy efficient

15 UKERC (2007), The Rebound Effect: An Assessment of the Evidence for Economy-wide Energy Savings from
Improved Energy Effficiency

Energy efficiency is infrastructure


http://europa.eu/rapid/press-release_IP-15-5420_en.htm

September 2015 | Frontier Economics 13

Domestic energy efficiency investments fit with both the broad and narrow

definition of infrastructure functions.

Broad definition of functions: Inputs to the production of goods and
services. By freeing up other energy system capacity, energy efficiency
delivers an input to the production of goods and services.  The fact that
this improvement is made via the demand side, rather than by directly
increasing supply side capacity does not affect the economic outcome. In
fact, HM Treasury’s recent productivity plan is clear that infrastructure can
make a contribution to the economy, even when it involves making
improvements at a domestic level'.

Narrow definition of functions: Provides public services. Though
homes are generally privately owned, investment in infrastructure measures
provides public goods. Freeing up energy sector capacity provides services
across the economy. Reducing carbon emissions provides a public service,
given that the atmosphere is a public good". Reductions in demand also
contribute to energy security. In addition, by delivering warmer homes,
energy efficiency provides a public service, resulting in fewer winter deaths
and reduced cost to the NHS'. A healthier population is also likely to be a
more productive one'’.

2.4 Findings

Based on this analysis, we conclude that domestic energy efficiency is a form of

infrastructure (Figure 3).

For example, it describes the contribution that digital infrastructure can make by removing barriers
that prevent households from playing their full part in the digital economy. HM Treasury (2015),
Fixing the Foundations.

While a carbon price is applied to emission from electricity generation, no price is applied on
domestic gas use.

Hills J (2012), Getting the measure of fuel poverty: Final Report of the Fuel Poverty Review

Mitchell, R. J., & Bates, P. (2011). Measuring Health-Related Productivity Loss. Population Health
Management, 14(2), 93-98.

Energy efficiency is infrastructure
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Figure 3. Is domestic energy efficiency infrastructure?

Broad definition of infrastruciure Narrow definition of infrastructure

Capital, physical structures Large capital investments, with
natural monopoly characteristics
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Source: Frontier Economics
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Energy efficiency provides value for money

We have shown that energy efficiency investments constitute infrastructure.
However, these investments will require funding, at a time when pressure to
manage budgets is very high. It is important, therefore, to ask whether energy
efficiency investments deliver value for money.

In this section, we compare the estimates of the net benefits of energy efficiency
schemes and with those of other schemes. We report on the standard outputs of
the cost-benefit analysis of each project: the net present values (NPV) of benefits
to society” and the benefit-cost ratios (BCRs)*".

® This analysis finds that an energy efficiency programme can have
comparable benefits to other major infrastructure investments outside
the energy sector.

® These findings hold, even though many of the key social benefits of
energy efficiency measures (for example in terms of health
improvements, or option value) have not been quantified.

This analysis is based on a review of Government Impact Assessments. We have
not undertaken any new modelling work for this project.

Comparison of Green Book metrics

Figure 4 compares the net benefits and BCRs of an energy efficiency scheme
with four other major schemes. This shows that an energy efficiency programme
compares well to the alternative investments. An energy efficiency programme
could deliver £8.7bn of benefits to the UK, compared to benefits in the range of
£6.5bn-£9.9bn for smart meters, HS2 (Phase 1), Crossrail and new roads. These
findings hold, even without quantifying many of the key social benefits of energy
efficiency measures (for example in terms of health improvements) or the
associated option value.

We also note the benefits of energy efficiency schemes are mainly made up of
reductions in energy consumption. This is in contrast to the three transport
schemes shown in Figure 4, where the core benefits are driven by reductions in
travelling time. DfT acknowledges there are uncertainties around the values of
time for business travellers in particular (for example, due to ongoing changes in

20 The NPV is the present value of the difference between the stream of costs and benefits of scheme.

21 In line with Webtag guidance, the BCRs represent the ratio of societal benefits to Government
costs.

Energy efficiency provides value for money
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working and commuting patterns), and is currently seeking to collect new
.. . . 22
empirical evidence to review these values™.

Figure 4. Summary of infrastructure scheme assessments
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Source: Frontier Economics, based on sources detailed in Box 1, page 17. The NPV is the present value of
the difference between the stream of costs and benefits of each scheme. The BCRs represent the ratio of
societal benefits to Government costs (In line with Webtag guidance). The NPV figures do not include
wider economic benefits. The base year for the present values varies between 2010 and 2013.

Figure 4 draws on a range of published Government impact assessments. We
have made some adjustments to the published figures, to ensure the outputs are
comparable.

5 All figures have been uplifted to 2014 prices.

B Where impact assessments do not include BCRs, we have calculated
these. In line with Webtag guidance, the BCRs represent the ratio of
societal benefits to Government costs™.

2 DFT (2014), Webtag
3 DFT (2014), TAG UNIT A1.1 Cost-Benefit Analysis, page 7

Energy efficiency provides value for money
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Further details on the sources of these figures are set out in Box 1.

Box 1: Sources
Energy efficiency programme

This analysis is based on the Department for Energy and Climate Change’s
(DECC) final impact assessment of the Green Deal and ECO®. This impact
assessment analyses the costs and benefits of a major programme of energy
efficiency measures in domestic and non-domestic properties to 2022 (the
majority of the costs and benefits relate to domestic properties).

This package includes installation of cavity wall insulation (some of which is
hard-to-treat) in 2.7m properties. It also includes loft insulation in 1.6m
properties and solid wall insulation in 1.0m properties, as well 0.4m installations
22 A small proportion of the

costs reported in this impact assessment will be scheme specific costs relating to
the Green Deal and ECO.

of draught-proofing, glazing or floor insulation

To calculate the BCR, we have assumed that 100% of the costs relating to the
installation of measures are borne by Government. We have also included an
estimate of the BCR that assumes 50% would be privately funded by able-to-pay
consumers and businesses”.

Other schemes

Figures for smart meter roll out were taken from DECC’s final analysis of the
programme, reported by the National Audit Office NAO)*. The HS2 (Phase 1)
analysis is based on the HS2 Company’s analysis®. Figures for Crossrail are from
the Department for Transport’s analysis, reported in the NAO™. Figures for
roads are taken from DfT’s analysis of the Road Investment Strategy, focussing
on the benefits of schemes that go beyond existing commitments’'.

24 DECC (2012), Final Stage Impact Assessment for the Green Deal and Energy Company Obligation,
2 DECC (2012), Final Stage Impact Assessment for the Green Deal and Energy Company Obligation, , page 164

26 We note that the technical potential for these measures is much higher. For the example, the CCC
estimate that the remaining potential to meet carbon budgets is 4.0m for cavity wall insulation, 3.3m
for solid wall insulation and 3.4m for loft insulation, CCC (2015), Meeting Carbon Budgets - Progress in
reducing the UK’s emissions. Figure 2.4

2 Whether the measures are privately or publically funded does affect the NPV since this calculated by
subtracting total costs (including both private and public costs) from benefits.

28 NAO (2014), Update on preparations for Smart Metering,
2 HS2 (2013), The Economic Case For HS 2. page 85.
30 NAO (2014), Crossrail

3 DFT (2015), Road Investment Strategy: Economic analysis of the investment plan

Energy efficiency provides value for money
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Unquantified benefits of an energy efficiency
programme

Not all of the benefits associated with energy efficiency programmes have been

quantified in Figure 4.

There are two main categories of direct benefits associated with energy efficiency
improvements that are not valued in this assessment: option value and health
benefits.

Option value

There is a large degree of uncertainty over future demand and supply conditions
in the electricity sector to 2050. For example, global fuel prices can fluctuate
significantly, and the future cost of energy generation technologies can be
difficult to predict.

In the face of this uncertainty, a standard cost-benefit assessment (such as that
carried out for Government Impact Assessments) may underestimate the
benefits associated with schemes which can be rolled out incrementally, such as
energy efficiency programmes. Because it involves multiple, small incremental
investments, an energy efficiency programme has the advantage of flexibility.
Unlike large, capital-intense projects (such as the construction of a nuclear plant,
for example), the scale and focus of the programme can be adjusted over time, as
new information on the state of the world comes to light™.

This option value has not been quantified in the analysis set out in Figure 4.
Given the scale of the uncertainty associated with supply and demand in the
energy sector, it may be significant.

Health benefits

In their analysis of the energy efficiency programme set out in Figure 4, DECC
assume a level of ‘comfort take™. That is, they assume that consumers use some
of the financial savings they have gained from energy efficiency, to purchase
more heating. There are likely to be significant health benefits associated with
this as living in cold conditions can be linked to a number of negative physical
and mental health impacts. For example, the Hills Fuel Poverty Review found

2 We note that it is important for the supply chain that these changes are well-planned and made with
adequate notice.

3 A given percentage level of comfort take means that the energy savings resulting from the
installation of efficiency measures will be that percentage lower than they would have been in the
absence of the comfort taking.

Energy efficiency provides value for money
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that low-temperatures in homes can create conditions which increase the
likelihood of cardiovascular events, some of which may result in death,

exacerbate the risk of respiratory disease and cause physical discomfort, which
can contribute to mental health issues™.

DECC has undertaken modelling to value the health benefits associated with
some energy efficiency investments”. Figure 5 shows that these can be
significant. In fact, for loft insulation, these benefits alone outweigh the costs of
installing the measures, even before energy savings are taken into account.

Figure 50. Estimated health benefits of loft and cavity wall insulation, compared to
upfront costs
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Source: DECC (2013), Fuel Poverty: a Framework for Future Action — Analytical Annex; DECC (2013) Information
Jor the Supply Chain on Green Deal Measures.

These health benefits have not been valued in the assessment set out above.
Again, this is likely to have led to an underestimate of benefits.

34 Hills (2011), Fuel poverty: The problem and its measurement.

% DECC (2013), Fuel Poverty: a Framework for Future Action — Analytical Annex
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Comparison according to Government’s Top 40
criteria

The strategic benefits of energy efficiency investments may also be important.

Each year, the Government publishes a National Infrastructure Plan. This
includes a list of the top 40 priority projects. Published analysis suggests that an

energy efficiency programme performs well against the three criteria used in the

selection of these projects™.

Potential contribution to economic growth. Macroeconomic modelling
by Cambridge Econometrics and Verco for E3G suggests that an energy
efficiency programme could have a significant positive impact on growth”".

Nationally significant investment that delivers substantial new or
replacement infrastructure with enhanced quality, sustainability and
capacity. An energy efficiency programme could be judged to meet this
criterion just as well as other schemes which are included in the top 40, for
example, the smart meter roll out programme, road investments or the
Science & Innovation Catapults.

Projects that attract or unlock significant private investment. An energy
efficiency investment scheme has the potential to deliver private investment,
where able-to-pay households fund at least some of the cost measures in
their homes. Some but not all of the infrastructure schemes in the Top 40
attract private investment. For example, HS2 and most roads are publically

funded.

36

37

HMT (2014), National Infrastructure Plan 2014

This modelling found that an energy efficiency programme could increase annual GDP in 2030 by
around /14bn Cambridge Econometrics and Verco (2014), Building the Future: The economic and fiscal
impacts of making homes energy efficient

Energy efficiency provides value for money
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Energy efficiency can be delivered as
infrastructure

We have shown that energy efficiency investments are a type of infrastructure,
and that they provide value for money. We now consider what this means for the
delivery of these investments.

This analysis finds that the characteristics of energy efficiency as
infrastructure mean that Government intervention is required to deliver
the socially optimal® level of investment for the UK.

It also finds that there are benefits to an approach that is directly funded
by Government. It may be easier to deliver a coordinated area-based
scheme under this approach and to target the customers who would
benefit the most. It is also less regressive to fund an increase in energy
efficiency investment through general taxation, rather than through bills.

Why does Government need to be involved?

HM Treasury has identified eight characteristics of infrastructure that should be
taken into account in appraisals of new policy decisions to support
infrastructure”. These are set out in Figure 6, along with an explanation of why
they apply to energy efficiency decisions, and what this implies for Government

intervention.

3 The socially optimal level of investment refers to the level that maximises net social benefits for the
UK.

3 HM Treasury (2015), Valuing infrastructure spend: Supplementary gnidance to the Green Book

Energy efficiency can be delivered as
infrastructure
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Figure 6. Why is Government intervention required?
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What does this mean for delivery?

In the absence of Government intervention, there will
be underinvestment. Consumers and businessas tend to
have a higher discount rate than society as a whole, This
means that where costs are incurred upfront, and benefits
accrue over long lifetimes, consumers and the private
sector will tend to invest less than the optimal amount.

In the absence of Government intervention, there will
be underinvestment. The level of sunk costs associated
with energy efiiciency measures is important. It makes it
difficult for businesses to offer credit to customers to
install these measures, as to do so is akin to providing an
unsecured loan {i.e. businesses cannol reclaim the
insulation if the consumer defaults).

Government intervention can help ensure benefits are
maximised. Energy efficiency investments may deliver
the greatest system benefits when focussed on particular
locations {e.g. where distribution networks are congested)
or focussed on reducing energy consumption at &
particular time of day (to reduce peak demand). Energy
prices for domestic consumers do not currently deliver
granular signals on location, and the majority do not
daliver timing signals.

Government intervention can help to ensure
coordinated delivery. DECC's 2012 Energy Efficiency
Strategy identified embryanic markets as one of the four
main bamers to the roll out of energy efficiency measures,
painting out that a lack of expartise in a relativaly
immature market can increase costs and therefore slow
roll out. & coordinated approach to roll out (for example,
based an local areas) could help markets deliver.

In the absence of Government intervention, there will
be underinvestment. Analysis by Cambridge
Econometrics suggests that an energy efficiency
programme could help stimulate economic growth. Private
individuals and business will not take the impact on the
overall economy into account when making their
dacisions, and therefore may invest less than the optimal
amount for society.

Government intervention can help secure health
benefits. If anergy efficiency investmants are targatad at
the fuel poor, they may result in health benefits, and
reductions in costs for the NHS.

In the absence of Government intervention, there will
be underinvestment. Investors in energy efficiency will
not take their impact on emissions into account when
making their investment decisions. This means that
without Government intervention, consumers and the
private sector will invest less than the aptimal amount,

L

Energy efficiency can be delivered as
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The analysis in Figure 6 shows that seven of the eight characteristics of
infrastructure are relevant in the case of an energy efficiency programme. It also
shows that these characteristics have implications for Government intervention.

® In the absence of Government intervention, there will be under-
delivery of energy efficiency investments. This is the case both because
of the infrastructure characteristics highlighted in Figure 6, and because of
the well-known behavioural barriers associated with energy efficiency
investments (for example those associated with lack of interest, low
awareness, risk aversion and lack of trust)®.

® A targeted approach can help maximise the benefits of an energy efficiency
programme by focussing on:

B the consumers that can gain the most from these investments (e.g. the
fuel poor); and

B interventions that tackle consumption at certain times of day (efficiency
improvements that reduce peak demand).

® A coordinated area-based approach can also help maximise the benefits
of an energy efficiency programme, by focussing on:

B coordinating area-wide approaches that allow local markets to mature;

B coordinated targeting of areas where the benefits to the energy system
are greater (e.g. areas with network congestion).

An area-based approach can also help overcome behavioural barriers, for
example by creating new social norms around efficiency measures.

What does this mean for direct funding?

At the moment, policy-driven energy efficiency measures are largely financed
through ECO and delivered by suppliers. This supplier-led approach can tackle
many of the issues identified in Figure 0.

But would a supplier-led approach be the most efficient way of delivering a
further increase in energy efficiency investments? There are three reasons why
an infrastructure investment programme, directly funded by Government may
add value.

40 See for example, the discussion in DECC (2012), The Energy Efficiency Strategy: The Energy Efficiency
Opportunity in the UK

Energy efficiency can be delivered as
infrastructure



24

Frontier Economics | September 2015

A direct Government approach could be more effective in delivering a
coordinated, area-based approach. This type of approach may be
difficult to deliver through suppliers, given the number of suppliers that
compete in the energy market, their uneven distribution across different
localities, and the transaction costs associated with specifying very narrowly
who suppliers should target"'.

A scheme targeting those customers that will benefit the most in
terms of health and wellbeing may be easier to deliver directly through
an infrastructure programme, led by cities. While suppliers can be
incentivised to focus on vulnerable customers and the fuel poor, the design
of such a scheme can become complex and again can lead to inefficiently
high transaction costs. Some of these transaction costs could be avoided by
drawing on the knowledge that Government, and in particular Local
Government, already has on housing stock and vulnerability of occupants.

Bill-payers may be reluctant accept a further increase in the costs of a
supplier obligation. Funding through energy bills (with ECO) is consistent
with the polluter pays principle and provides an added incentive for
efficiency. However, it will generally be less regressive to fund schemes
through general taxation (as is common in Europe)™®.

41

42

We note that internationally, many obligation schemes are delivered through distribution network
operators, and these issues do not apply. The UK is the only EU country to use a supplier
obligation to tackle fuel poverty.

CEER (2015), Status Review of Renewable and Energy Efficiency Support Schemes
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Conclusions

There is a strong case for Government to make energy efficiency

investments an infrastructure priority, and to introduce a further

programme of energy efficiency investments.

Energy efficiency investments constitute infrastructure. Domestic
energy efficiency investments can free up energy sector capacity just as
effectively as delivering new generation plant, networks or storage would.
Energy efficiency investments provide public services, by reducing carbon
emissions and improving health and wellbeing. They also provide option
value in the face of uncertainty over future energy sector conditions (e.g. fuel
prices)”. An energy efficiency programme would meet the criteria HM
Treasury apply for determining their top 40 infrastructure requirements. It
would also fit with the eight characteristics of infrastructure identified in HM
Treasury’s valuation guidance. In addition, classifying energy efficiency as
infrastructure is consistent with the way energy efficiency is considered by a
range of international organisations, such as the European Investment Bank
and the International Energy Agency (IEA).

Energy efficiency investments provide value for money. Our analysis of
Government Impact Assessments shows that an energy efficiency
programme can have comparable benefits to other major infrastructure
investments. In fact, a programme to make British buildings more energy
efficient would generate £8.7 billion of net benefits. This finding holds,
even without quantifying many of the key social benefits of energy efficiency
measures (for example health improvements and option value).

There is a case for Government intervention, in the form of a publicly
funded investment programme and there are benefits to an approach
that is directly funded by Government. It may be easier to deliver a
coordinated area-based scheme under this approach and to target the
customers who would benefit the most. It is also less regressive to fund an
increase in energy efficiency investment through general taxation, rather than
through bills.

43

The incremental nature of energy efficiencies investments means that strategies can be changed as
new information comes to light. This flexibility is not possible with more lumpy capital investments
(for example nuclear power plants).

Conclusions
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EXECUTIVE SUMMARY

WSP | Parsons Brinckerhoff were commissioned by Thames Valley Berkshire, Enterprise M3,
Solent and Coast to Capital Local Enterprise Partnerships (working closely with the local highway
authorities) to undertake an assessment of the economic benefits of strategic transport corridors.
As well as enhancing connectivity within the area covered by the four LEPSs, the corridors will also
provide strategic links to neighbouring LEP areas such as Dorset, points north of Berkshire and
the Greater London area.

For clarity, this is not a ‘traditional’ transport economics as monetised journey time savings and
accident reduction benefits have not been calculated. Instead, the focus is on the wider economic
impacts of the strategic corridors and specifically, how these can help boost connectivity and
productivity in the region.

The geographical area covered by the four LEPs is of significant national economic importance as
a large proportion of national wealth is generated here. As an example, the economy in Berkshire
and the Thames Valley is one of the highest performing in the country given the very high levels
of Gross Value Added (GVA) per head generated. Put simply, this means the area produces a
significant share of national wealth - thus it is thus in the national interest for this to continue given
how much is contributed to the “national economic cause”.

Similarly, the economy of the Solent area is thriving with emphasis on the maritime and related
specialist sectors near to Southampton and Portsmouth. For these to continue thriving, enhanced
transport connectivity is essential, both between the two cities as well as between the Solent area
and other areas of economic importance.

In addition, there is a fast-developing ‘hi tech’ sector within Surrey that is characterised by very
high levels of productivity (GVA per worker). Given this is forecast to increase considerably in the
future as these sectors expand, enhanced transport connectivity will be essential. However,
without intervention, the very high levels of usage of the county’s transport system is causing
increasing amounts of delay and congestion and therefore acting as a block to full growth
potential.

The ‘Gatwick Diamond’ agglomeration of industry in Sussex is another major generator of
economic wealth. With key transport corridors such as the Brighton Main Line and the M23 / A23
corridor already operating at or near full capacity, corridor enhancements will generate significant
economic benefits by enabling the area’s growth potential to be realised.

The strategic transport corridors also address the lack of point-to-point connectivity across the
region. This is the case for strategic links between Sussex and the Thames Valley where there is
presently very poor transport access given the lack of direct links. This is why proposals to
significantly enhance the North Downs Line (linking Redhill, Reigate and Guildford with the
Thames Valley) are so important. Also, a new corridor between Horsham and the Thames Valley
will offer significant economic benefits.

As well as generating economic wealth, the corridors will provide much-needed connectivity
between some of the more peripheral areas of the region and centres of high economic growth. In
East Sussex, for example, the coastal areas near Eastbourne and Hastings will benefit from much
improved connectivity to mid-Sussex, Surrey and the Greater London area.
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Improved connectivity is therefore essential for the following two key reasons:

- To facilitate continued economic expansion in the region via increased productivity and the
national economic benefits this generates; and

- Improved access for workers accessing labour markets and areas of high productivity — this
also works ‘both ways’ as firms will have improved access to a larger pool of suitably qualified
workers.

The methodology used is based on current DfT guidance whereby agglomeration improvements
stem from the enhanced productivity generated by better transport links. This is particularly
applicable in the South East where there is a very high level of travel to / from places of
employment. The concentrations of residential areas and areas of employment throughout the
region mean that long-distance journeys to work are regularly made.

All of the major existing corridors see high levels of journeys being made and therefore if
connectivity is improved, productivity will be also enhanced with all the consequent economic
benefits this produces.

The wider benefits calculated include the following: 1) increased agglomeration (through
enhanced productivity), 2) the employment the additional GVA supports and 3) the various
taxation benefits generated from additional employment.

Based on the strategic corridor analysis, the results provide a powerful indicator of the economic
benefits that could be generated. The results below show the “Top Ten” corridors and the impacts
generated.

SUMMARY RESULTS BY “TOP TEN” CORRIDORS

Corridor GVA EMPLOYMENT INCOME TAX CORPORATION
GAIN TAX GAIN
South Coast Relief Road £5.9 billion 36,000 jobs  £430 million  £282 million
South Sussex Way £4.4 billion 29,000 jobs  £346 million  £211 million
Mid Sussex to Thames Valley ~ '£3.6 billion 15,700 jobs  £189 million  £174 million
Southampton to Portsmouth £2 billion 12,300 jobs  £150 million  £95 million
Reading to Waterloo £1.9 billion 7,500 jobs £90 million £90 million
North Downs Line £1.9 billion 8,000 jobs £97 million  £89 million
Southern Access to Heathrow  '£1.8 billion 8,200 jobs ~ £100 million  £88 million
A27 Corridor Upgrade £1.5 billion  9,300jobs  £111 million  £75 million
Brighton Main Line £1.5 billion 7,500 jobs £90 million £70 million
A3 Corridor Upgrade £1.1 billion 6,000 jobs £71 million £55 million

In gverall economic impact terms (ensuring there is no ‘double counting’ of benefits across
corridors serving similar geographies), total additional annual GVA would exceed £19.5 billion
with over 100,000 additional jobs supported by this additional economic activity. Government
would also gain annual additional revenue of £1.2 billon from personal income taxation and just
under £1 billion per annum from corporation taxation.

It is important to point out that the above impacts represent the typical impact if this were to
happen at the current time. In reality, these impacts will be realised every year from scheme
implementation as they represent the difference between the ‘status quo’ (i.e. doing nothing) and
the impact with these corridors in place.
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There are also major synergies between the corridors:

- Enhancing connectivity along the South Coast: There are several major conurbations and
centres of economic activity along the South Coast. These generate significant levels of
economic activity and are forecast to grow in several different ways. Traffic levels and
congestion on key corridors has reached a point whereby delays are commonplace. Corridor
improvements along the A27, M27 and A31 will therefore enhance overall connectivity on an
east-west axis.

In addition, the cities of Southampton and Portsmouth in the Solent area are economic
‘powerhouses’ in their own right and will benefit significantly from enhanced connectivity
between them;

- Enhancing the links between the South Coast and points further north: Due to relatively
long journey times and the comparative peripherality of the South Coast, several of the
corridors put forward will enhance connectivity to London and other major centres of
economic activity

The proposed upgrade of the ‘A3’ (Portsmouth — London) corridor as well as the upgraded
Brighton Main Line and upgraded connection between Eastbourne and Surrey will all provide
enhanced connectivity

In addition, there will also be considerable synergy between ‘north — south’ and ‘east — west’
corridors. Examples include better access to Portsmouth and the Solent area from the A3
corridor and subsequent better connectivity to points east and west (using the upgraded A27
and M27 corridors). Improving the A34 between Southampton and points north will also help
to take ‘pressure’ off some of the other corridors;

- Enhancing ‘north — south’ connectivity in the region: In the Hampshire, Surrey and Mid-
Sussex areas, historical corridor development has focussed on the main routes into London.
Good north — south connectivity has therefore been difficult to achieve and this has been
compounded in recent years by high levels of traffic on the north — south corridors

By proposing new corridors that link Mid-Sussex (Horsham) with the Thames Valley
(Bracknell/Reading) as well as upgraded existing corridors (such as the upgraded North
Downs Line),connectivity will be enhanced

Better north — south links will enable workers in these major centres to live further away as
their commute times will be significantly enhanced. Similarly, improved connectivity between
Basingstoke and Reading as well as between Southampton and Newbury will support growth
in the region;

- Enhancing connectivity between the South West / West of the region and London:
Although there are several major transport corridors linking the study area to London, there
remain ‘pockets’ of population and economic activity that are comparatively poorly served. By
improving connectivity in these corridors, workers will be able to access a much wider range
of employment opportunities.

There is also potential for the corridors to provide strong linkages with neighbouring LEP areas
and the wider South East / South West regions.

The analysis has also shown that although the costs of these improvements will be high, the
extent of the potential benefits could exceed these by some margin. Although several of these
corridors will be major undertakings requiring significant planning, construction works and
expenditure, the ‘goal’ of greatly enhanced economic activity will have major national and not just
regional importance. This is why it is vital that these improvements be considered and developed

further.
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1 INTRODUCTION

11 SCOPE OF THE WORK

Enterprise M3, Coast to Capital, Solent and Thames Valley Berkshire Local Enterprise
Partnerships, working closely with the local highway authorities, have appointed WSP | Parsons
Brinckerhoff to identify, describe and quantify the economic case for improving connectivity in
major strategic movement corridors across South East England.

Rather than developing a traditional transport economic case, the objective is to identify outputs
that set out the role of transport in raising productivity and supporting economic growth at a
transformational level within the South East. As well as recognising the need to strengthen
connectivity with London, another key objective is to strengthen existing and promote new
corridors that will drive economic growth.

The focus on productivity is important as in the recent HM Treasury publication, “Fixing the
Foundations”, the Government has set out its 15 point plan to raise productivity, centred on two
pillars:

- Encouraging long-term investment in economic capital, including infrastructure, skills and
knowledge; and

- Promoting a dynamic economy that encourages innovation and helps resources flow to their
most productive use.

The development of a “Modern Transport System with a Secure Future” is identified within the
plan as one of the 15 areas of focus.

There are several different types of economic activity that take place and the extent to which
transport can influence these is illustrated in Figure 1-1 below. Several of the transport-related
impacts shown below are incorporated as part of this study.

Figure 1-1 Economic Activity and the Influence of Transport

DP / GVA Growth <« Yes: transport generates growth through connectivity (also see 'Productivity")
Incr Productivity . Yes: transport can boost productivity via better connectivity
Employment Yes: transport-induced growth will boostemployment
Workforce Skills No: thisis more of a "policy" initiative for Government agencies

Inward Investment <« Partial: transport can influence inward investmentbutis not the sole determinant

Land Use /Development Partial: transport can help "unlock" sites for developmentbut there are other factors
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1.2 STRATEGIC MOVEMENT CORRIDORS

The development of the movement corridors will be expected to address known and forecast
problems and issues and to deliver the following benefits:

- Provision of new homes and business space in appropriate locations;

Enhanced economic interactions and labour mobility through connectivity improvements;

Better road and rail access to nationally important ports and airports;

v vy

Improved cross country road and rail routes linking South East economic areas without the
need to travel via Central London;

- Reducing congestion and removing bottlenecks on strategic road corridors;
- Improved journey times on the major rail lines into London; and

- Enhancements to the attractiveness of the area for new investment.
1.3 OBJECTIVES OF THE DRAFT REPORT

This report sets out the work undertaken, the methodology used and the findings across the
range of issues and topics specified in the study brief.

The remainder of the report contains the following chapters:

Chapter Two summarises the stakeholder engagement and data collation;
Chapter Three describes the methodology used;

Chapter Four identifies the movement corridors;

Chapter Five contains the initial prioritisation of corridors;

Chapter Six contains a preliminary identification of potential solutions;

Chapter Seven contains a summary of potential infrastructure improvements;

N2 200 20 2 2 2 2

Chapter Eight contains descriptions and diagrams showing how the corridors will link areas of
planned housing development; and

N

Chapter Nine contains a summary, conclusions and recommendations for further work.
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2 STAKEHOLDER ENGAGEMENT AND
DATA COLLATION

2.1 INTRODUCTION

A major element of the work has been stakeholder engagement and the collation of relevant data
and information. The purpose of this chapter is to summarise the findings from the stakeholder
engagement and to provide details of the various items of data obtained. .

2.2 STAKEHOLDER ENGAGEMENT

Given the wide geographical area covered by the study and the large number of stakeholders
involved and interested in the study, it was important to consult and engage with a variety of
organisations at the earliest opportunity.

We set out to do this through the following:

- Stakeholder Consultation Events:

= Event 1 was held on Tuesday 3™ November 2015 in Horsham and was attended by
representatives from local authorities in the study area as well as the organisation
representing South East England Councils (SEEC), DfT and public transport operators
(such as Stagecoach Rail, operators of South West Trains). The session outlined the
objectives of the study and the proposed approach with useful feedback being provided by
the attendees

= Event 2 was held on Monday 7" December 2015 in Basingstoke. This was attended by a
large number of stakeholders from local authorities and other organisations. WSP |
Parsons Brinckerhoff ran through progress to date, including discussion of the economic
metrics used and data collated. The preliminary findings for the selected strategic
movements were also discussed

- Individual Meetings with Stakeholders:

= DfT meeting, Thursday 19" November 2015. WSP | Parsons Brinckerhoff met David Bull
and economist Jago Penrose at DfT’s Great Minster House offices to discuss the objectives
of the study and the methodology to be used to calculate economic benefits. The use of
current DfT WebTAG guidance as the “building blocks” to the analysis was discussed as
well as the way in which other economic impacts not typically associated with transport
scheme appraisals

= Surrey County Council meeting (freight issues), Wednesday 25" November 2015. This
meeting with Peter Hitchings of SCC'’s freight team was important as it highlighted the
extent of freight and logistics movements in both Surrey and the wider region. Key issues
discussed including the extent that freight movements are generated in the area (both road
and rail) and the key freight movement corridors

= AECOM meeting, Friday 27" November 2015. AECOM are currently working on the ‘Solent
Strategic Transport Investment Plan’ for Solent LEP and given the synergies between the
two studies, a meeting took place where both parties discussed their respective work.
AECOM offered to review any Solent-specific corridor proposals and issues emerging from
our work

= Stagecoach Rail (South West Trains) meeting. Tuesday 1* December 2015. This meeting
with Phil Dominey, Stakeholder Engagement Manager, was extremely useful as
Stagecoach are preparing for the upcoming South Western franchise bid and are collating
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data across the South East region on forecast housing developments and employment
growth. There are clearly synergies between their work and our’s. We therefore agreed to
remain in regular contact as both workstreams progress.

= Heathrow Hub meeting, Tuesday 2™ February 2016. This meeting with Steve Costello
enabled the study team to understand the aspirations of Heathrow Hub (the independent
organisation proposing to extend the northern runway at Heathrow Airport). These
aspirations include several major transport corridor proposals in the region, including new
rail links to the airport that are not dissimilar to some of new rail corridors proposed here

= Highways England meeting, Tuesday 9" February 2016. Meeting with John Henderson to
discuss HE’s current insight into potential corridor developments in the South East. Again,
several of the corridors discussed were not dissimilar to those being proposed here,
especially those corridors providing enhanced connectivity between the south coast and
points further north as well as better linkage between Sussex and the Thames Valley.

- Discussions with Other Organisations:

= Office of National Statistics (ONS). Given the importance of ONS data covering GVA at a
sub-regional level and employment / wage data, WSP | Parsons Brinckerhoff have
maintained regular contact with key contacts there (Richard Prothero and Trevor Fenton).
Richard has advised on GVA data and other more detailed economic data whilst Trevor
has advised on the proportions of GVA data that very broadly represent companies’ profits
(for corporation tax increase calculations)

= Local Authority Economic Data teams. As well as collating the information described in 2.3,
we have obtained useful economic metrics from discussions with various other
organisations, including Hampshire County Council’s Social and Economic Research
Manager (Alan Cole, already well known to WSP | Parsons Brinckerhoff from previous
work) and TV Berkshire’s Economic Research Analyst (Caroline Perkins).

2.3 DATA COLLECTION AND COLLATION

A major part of the work has been the collation of all relevant data, information and studies. The
‘data request’ to all stakeholders (including various agencies and local authorities) was issued by
each respective member of the LEP Steering Group and covered the following:
- Request to Highway Authorities:

= Transport flow data (by key mode, particularly road and rail)

= Relevant studies and reports covering transport movements and economic development

= Data relating to key freight movements

= Any other information that you consider relevant to this work
- Request to Planning Authorities:

= Relevant Local Plans

= Relevant local economic data where this has been collated (such as local GVA and
employment data)

= Any other relevant information covering economic development and trends / projections
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Several items were received from local authorities and other agencies, including key data from
District Councils in the study area. These are summarised in Table 2-1 below.

Table 2-1  Data Received
SOURCE KEY ITEMS
Woking BC Adopted Core Strategy

Anticipated Capacity of Allocated Sites

Winchester CC

Local Plan
Economic Plan
Employment Study

Thames Valley Berkshire LEP

Various economic / employment / industry studies

Test Valley BC

Revised Local Plan 2015

Surrey CC

Surface Access to Airports Study
North Downs Railway Study
Surrey Rail Strategy (Issues and Options Studies)

Spelthorne BC

Allocations Development Plan

Core Strategies and Policies

Economic Strategy 2013

Local Economic Assessment September 2013

South Downs National Park

Census 2011: SDNPA Districts Comparison
Employment Land Review 2015

Local Plan Master (24/08/15 — Whole Document)
Local Economy — Economic Indicators 2011

Solent LEP

Solent Strategic Economic Plan

Solent Growth Deal

“Connecting Growth” document

“Transforming Solent” - Marine and Maritime Supplement
Economic Evidence Base

Economic Evidence Base — Technical Annex
“Transforming Solent” - Growth Strategy, October 2014

Rushmoor BC

Core Strategy October 2011
Key Employment Sites November 2012

New Forest DC

Local Plan Core Strategy
Local Plan Part 2 (Development Management Policies and Site
Specific Details)

Network Rail

London and South East Market Study
South East Route - Sussex Area Route Study
Wessex Route Study (also provided by Enterprise M3)

Enterprise M3 LEP

EM3 Annual Report

EM3 Growth Deal

EM3 Growth Deal - First and Second Tranche
Highways England Strategic Business Plan 2015-2020
DfT Road Investment Strategy

Strategic Economic Plan 2014-2020

Basingstoke and Deane BC

Local Plan
Economic Projections April 2015
BRES Employee and Employment Trends 2014

Hampshire CC

Hampshire Economic Assessment 2011

Hampshire Economic Area Topic Paper: Gross Value Added
Hampshire Economic Area Topic Paper: Economic Projections
Business Register and Employment Survey (BRES): Employee Jobs
in Hampshire (July 2014)

Commuter Flow Data for each LAD

Reigate and Banstead BC

Various Local Plan data and demographic / employment / economic
projections

Portsmouth CC

Portsmouth City Local Plan 2001 — 2011 (adopted 21st July 2006,
amended - July 2007, July 2009 & January 2012)

Isle of Wight Council

Core Strategy (adopted March 2012, updated May 2013)

The Island Plan Proposals Map (Overview Map, adopted March
2012)

loW Employment Land Study, GL Hearn, March 2015
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Havant BC Economic Profile for Havant

Gosport BC Gosport Borough Local Plan 2011-2029 (adopted October 2015)
Transport for South Hampshire and Isle of Wight Evidence Base -
Gosport Borough Local Plan (2011-2029), March 2014
Local Plan — Employment Background Paper, June 2014

Gatwick Diamond Gatwick Diamond BIS Statistics, August 2015 (various economic /
demographic metrics for Gatwick Diamond area)

Fareham BC Fareham Local Plan Part 2: Development Sites and Policies, June
2015
Fareham Local Development Framework, Core Strategy, adopted
August 2011
Various employment and transport strategies

East Hampshire DC East Hampshire District Local Plan Joint Core Strategy
Proposed Submission: East Hampshire District Local Plan - Housing
and Employment Allocations (incorporating minor modifications), June
2015

Coast to Capital LEP Strategic Economic Plan (SEP), March 2014
Coast to Capital Housing Policy, September 2013
Various items from local authorities and other organisations (such as
Gatwick Diamond — see above)

This data from the District Councils helped inform the housing and future growth analysis reported
in Chapter 8. The Local Plan data provided indications of future plans, including new housing and
employment site developments in key areas.

To supplement the data received in Table 2-1, we collated additional information from all local
authorities in the study area. This meant that we were able to cover the plans of 45 different local
authorities.

The figures in Chapter 8 indicate how the corridors will provide essential links and access to new
developments throughout the region.

2.4 COLLATION OF ECONOMIC DATA

As well as the data from local authorities and various agencies, we have also collated economic
data from sources such as ONS and DfT (the latter via the WebTAG Wider Impacts Dataset). This
covers the following:

- ONS GVA data (from the most recent dataset available — the 2014 data was made available
from ONS on 9" December 2015). The dataset includes:

= 2014 Workplace GVA by NUTS3 area (see below for further explanation of NUTS3 areas)

= 2014 Workplace GVA per head (by NUTS3 area) — this represents productivity
= 2014 Workplace GVA by industry (NUTS3 level)

= 2012 Workplace-based compensation of employees (NUTS?2) — this represents the amount
of GVA accounted for by incomes paid to employees and is used, amongst other purposes,
as part of the process to calculate corporation tax benefits

- ONS NOMIS data (from the latest online dataset available). The dataset includes:
= Employment data per Local Authority (July 2014 to June 2015 annual data)
= Earnings data per Local Authority (2015 data)
= Data on JSA claimants and numbers of businesses per Local Authority

- DfT Employment / GDP per worker data (from the current WebTAG “Wider Impacts”
dataset). This includes:
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= Total employment by Local Authority District (LAD) at five year intervals between 2006 and
2076

= Employment by sector (by LAD) at five year intervals between 2006 and 2076

= GDP per worker by sector (by LAD) for each five year interval as above

Given the importance of this data, further details are provided below.

ONS GVA DATA

The “NUTS3” level is the lowest geography by which ONS produces GVA and productivity data.
NUTS stands for Nomenclature of Territorial Units for Statistics and is a standard ‘economic
geography’ mapping system used throughout the EU.

To demonstrate this, the NUTSL1 level covers the South East region as a whole whilst under this,
NUTS2 covers 1) “Berkshire, Buckinghamshire and Oxfordshire”, 2) “Surrey, East and West
Sussex”, 3) “Hampshire and Isle of Wight” and 4) “Kent".

For the analysis we are undertaking, we have compiled data for the following NUTS3 areas in the
study geography (highlighted in underscored bold). This also covers the more disaggregated
geography incorporated in the December 2014 ONS updates:
- Berkshire, Buckinghamshire and Oxfordshire:

= Berkshire
- Surrey, East and West Sussex:

= Brighton and Hove

= East Sussex CC

= West Surrey

= East Surrey
= West Sussex (South West)

= West Sussex (North West)

- Hampshire and the Isle of Wight:
= Portsmouth

= Southampton
= North Hampshire

= Central Hampshire

= South Hampshire
= Isle of Wight

The final NUTS2 area (“Kent”) has not been used as this comprises two sub-regions in the county
that are outside our study area (Medway and Kent CC).

We do, however, use GVA data from outside the above NUTS3 areas when looking at corridors
that link the study area with ‘outside’ areas. Examples include Wiltshire, Tunbridge Wells,
Christchurch and Bournemouth.

As well as the study area defined above, ONS data is also available for the neighbouring LEP
areas as defined in the study brief. The ONS datasets are the most comprehensive and up to
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date available (note that due to the complexity of collating GVA data, each annual release
represents one year in arrears — i.e. the data released in December 2015 was for 2014).

As well as the headline GVA data, productivity metrics are also available from ONS in the form of
‘GVA per capita’ data. GVA data is also disggregated by ‘worker compensation’ (i.e. incomes) and
by industrial sector in each area. Both are important datasets and have been used in this
analysis. This is explained in more detail in Chapter 3.

ONS have also recently expanded their dataset to cover GVA and productivity for each of the
LEPs. As an illustration of just how important the South East (and study area) is in terms of
economic activity at a national level, the following two charts from ONS illustrate high
performance relative to the UK average.

Figure 2-1 Nominal GVA per Hour Worked - Highest Ranking NUTS3 Sub-regions, 2013

Inner London - West

Berkshire

Inner London - East

Surrey

Aberdeen City and Aberdeenshire
Buckinghamshire CC

Milton Keynes

Derby

Swindon

Edinburgh, City of

Outer London - West and North West
Hampshire CC

Cambndgeshire CC

Luton

Oxfordshire

100 110 120 130 140 150 160
GVA per Hour Worked, UK=100

Figure 2-1 clearly shows how three of the areas in study area (Berkshire, Surrey and Hampshire)
out-perform the UK average with Berkshire only second to Inner London West. This clearly shows
the ‘economic importance’ of key areas in the South East as more GVA is produced per hour
worked compared to many other parts of the country. The South East therefore has the potential
to continue contributing substantially to national wealth and the consequent economic benefits
this provides to the country as a whole. As a further example of this, Berkshire’s GVA per head
(based on the most recent ONS data) is almost 85% higher than that in Birmingham.

Figure 2-2 shows similar data, this time for the highest-ranking LEPs, with all four ‘study LEPSs’
ranked in the Top Ten in terms of productivity performance (relative to the national average).

Influencing Strategic Transport in the South East WSP | Parsons Brinckerhoff
Thames Valley Berkshire LEP Project No 62103750
March 2016



12

Figure 2-2 Nominal GVA per Hour Worked - Highest Ranking LEPs, 2013
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Even before any corridor analysis is undertaken, these are extremely powerful metrics and
indicate that with improved transport infrastructure in place, the already strong economic
performance (with consequent national benefits) will improve even further.

NOMIS DATA

ONS also publishes NOMIS (“National Online Manpower Information System”) demographic and
labour market data. This is up to date data and is important for our work as we use it to
disaggregate the available GVA data to more localised areas.

In Berkshire, for example, NOMIS data for employment in each Local Authority District (LAD) can
be used alongside workplace earnings data to enable us to apportion Berkshire GVA data to each
LAD. Unsurprisingly, the highest proportion of GVA is generated in Reading.

The use of NOMIS is explained in more detail in Chapter 3.
DFT “WIDER IMPACTS” DATA

“Wider Impacts” is the term used by DfT in its WebTAG guidance for transport appraisal. Wider
Impacts in this context cover Agglomeration and Labour Market impacts. The former refers to
improvements in economic activity in a certain area due to transport improvements whilst the
latter labour market changes due to these improvements (i.e. the national benefit of more workers
becoming economically active as a result of the transport intervention).

The dataset developed by DfT to calculate these impacts will be used for this study and covers
each Local Authority District in the country as well as four key industrial sectors in the economy
(Construction, Consumer Services, Manufacturing and Producer Services).

Unlike the ONS data described above (based on out-turn metrics), the DfT WebTAG dataset is
provided as a forecast up to 2076.

One key proviso made clear in the dataset is that these forecasts should not be used for any
purpose other than estimating Wider Impacts. Their usage for this work is described in Chapter 3.
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At the time of writing (February 2016), the DfT’s wider economic impacts guidance is being
updated to reflect TIEP report recommendations. The update will cover 1) more context-specific
appraisals, 2) more transparent reporting and 3) greater consideration of land use change. The
elasticities used for Wider Impacts calculation will also be updated with the final guidance update
scheduled for November 2016.

Finally, the extent of geographical coverage in the dataset is shown in Table 2-2 below.

Table 2-2  Local Authority Districts in DfT Dataset
LOCAL AUTHORITY DISTRICT (LAD)

COUNTY LEVEL

LEP

West Sussex Adur Coast to Capital
Arun Coast to Capital
Chichester Coast to Capital
Crawley Coast to Capital
Horsham Coast to Capital
Mid Sussex Coast to Capital
Worthing Coast to Capital
Berkshire Bracknell Forest Thames Valley Berkshire
Reading Thames Valley Berkshire
Slough Thames Valley Berkshire

West Berkshire

Windsor and Maidenhead

Thames Valley Berkshire
Thames Valley Berkshire

Wokingham Thames Valley Berkshire
East Sussex Brighton and Hove Coast to Capital

Eastbourne (rest of East CC area)

Hastings (rest of East CC area)

Lewes Coast to Capital

Rother (rest of East CC area)

Wealden (rest of East CC area)

Hampshire Basingstoke and Deane Enterprise M3
East Hampshire Enterprise M3 / Solent
Eastleigh Solent
Fareham Solent
Gosport Solent
Hart Enterprise M3
Havant Solent
New Forest Enterprise M3 / Solent
Portsmouth Solent
Rushmoor Enterprise M3
Southampton Solent
Test Valley Enterprise M3 / Solent
Winchester Enterprise M3 / Solent
+ Isle of Wight Solent

Surrey Elmbridge Enterprise M3
Epsom and Ewell Coast to Capital
Guildford Enterprise M3
Mole Valley Coast to Capital
Reigate and Banstead Coast to Capital
Runnymede Enterprise M3
Spelthorne Enterprise M3
Surrey Heath Enterprise M3
Tandridge Coast to Capital
Waverley Enterprise M3
Woking Enterprise M3
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3 METHODOLOGY

3.1 INTRODUCTION

In this chapter, we set out the methodology used. There are several key features:

1.

The “building blocks” of the analysis use recognised guidance based on Treasury Green Book
principles (i.e. DfT's WebTAG approach covering Wider Impacts is itself based on Green
Book guidance);

Although founded on WebTAG principles, several add-on economic impacts and metrics are
derived (such as the impacts improved productivity has on regional GVA, employment and
taxation revenues);

The impacts are calculated in two ways: 1) firstly, as a “snapshot” of current impacts (i.e. what
is the economic impact if the change took place now?) and 2) what is the “longer term” (or
forecast) impact over time? — this is explained in more detail below;

The approach is used at a high level to identify and prioritise corridors before more detailed
analysis takes place for shortlisted corridors (i.e. to include proposed residential
developments etc.); and

The method is designed to be flexible enough to be able to test several different strategic
movement corridors.

To broadly demonstrate which elements of the approach are based on current DfT guidance and
which are additional to this current guidance, Figure 3-1 illustrates the various types of impacts
and on what basis they are derived.

Figure 3-1 Components of Methodology

DfT WebTAG "WiderIm " Agglomeration Impacts

Labour Supply Impacts

Additional Impacts GVAUplifts

Employment Impacts

Government Taxation Revenue Impacts
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We recognised the importance of gaining stakeholder acceptance of the method and in particular,
acceptance from DfT given their ongoing work on assessing the wider impacts of transport
schemes.

As noted in Section 2.2, we met with DfT on Thursday 19" November at which the following was
discussed:

- The intended outcomes of the study;
- The method to be used for this study; and

— Discussion of DfT’s own “direction of travel” on assessing the impact of transport on economic
development and productivity.

DT noted the proposed approach, especially the use of current WebTAG guidance and the use of
changes in generalised costs of travel to calculate a range of productivity-based economic
benefits. We also sought clarification from DfT on a number of data source issues.

Before setting out the approach, it is important to state that transport schemes also generate
‘conventional’ benefits as well as the wider impacts we are assessing here. Although
conventional impacts such as monetised journey time savings and the value of reduced accidents
are not quantified here, they nevertheless form part of the justification for transport schemes and
when included as part of a full business case, are likely to boost the overall justificaton for the
schemes.

Figure 3-2 sets out the key types of impacts of a transport scheme and those that are quantified
as part of this study.

Figure 3-2 Conventional and Wider Economic Impacts of Transport Schemes

Journey Time Savings < Conventional economicappraisal: not considered here
AccidentR ion < Conventional economic appraisal: not considered here
Agglomeration / Productivity P— Widerimpact assessment: considered here
GDP / GVA Impacts <« Widerimpact assessment: considered here
EmploymentImpacts P— Widerimpact assessment: considered here
GovernmentRevenuelmpacts | Widerimpact assessment: considered here
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3.2 OVERVIEW OF METHOD

To provide an overview of the method, Figure 3-3 shows the key economic impacts that flow from
improved connectivity.

Figure 3-3 Overview of Method

Improved Connectivity

: Improved Pr ivi
faster, morereliable — .
( journeys) (higher GVA per worker)

!

N GVA Uplift ‘ ‘
Improved Mobility Impacts (moreoutputis produced Improved Firms' Production Impacts
per worker)

'Direct’ Employment

Uplift / \
(moreoutputis produced
per capita)
Indirect Employment Induced Employment
(in supply industries) (fromnew employee

spending)

N .

Financial Benefi
(increased Govt taxation
revenues / lower JSA
payments)

The following describes this process:

- In the yellow box, this shows that the principal driver of change (and economic benefits) is the
improvement in connectivity in each corridor;

- In the orange boxes, the key effects of improved connectivity are 1) increased productivity
(due to agglomeration benefits as workers now have better access to higher value jobs and
businesses now have better access to a larger pool of suitably skilled workers) and 2)
increased GVA stemming from higher productivity per worker;

- The green boxes labelled under “Improved Mobility Impacts” refer to the benefits that are
primarily due to the improvements in personal mobility (such as better access to / from labour
markets) arising from corridor improvements. As well as additional employment supported by
increased economic activity, there will be financial benefits to Government in the form of
increased income taxation; and

- The blue boxes (under “Improved Firms’ Production Impacts”) indicate the types of impacts
associated with improved corporate and business activity. These impacts include 1) increased
corporation tax due increased profits from enhanced activity and 2) potential gains from
decreases in firms’ production costs (i.e. with reduced transport costs, firms can produce the
same level of output at lower costs).
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Whereas Figure 3-3 sets out the range of economic impacts stemming from better connectivity,
the key steps in the method are as follows:

- The study area (i.e. the area covered by the four LEPs plus the rest of the East Sussex
County Council areas as well as the linkages to neighbouring LEPs and London) is mapped
with the respective Local Authority Districts (LADs) acting as zones;

- Each potential strategic movement corridor is represented by a link between Origin Point A
and Destination Point B (for example, the Brighton Main Line is one such corridor with the A3
road corridor between Guildford and Portsmouth being another);

- Given current DfT “agglomeration” guidance, a productivity impact of improving journey time /
journey reliability can be used in each corridor for two purposes:

= To identify and prioritise corridors relative to each other (i.e. a transformative 15 minute
journey time improvement in one corridor may have a very different impact compared to the
same improvement in another corridor)

= To calculate the economic impacts of improvements in each corridor

- Once the productivity impact has been calculated, this can be used to calculate a series of
economic benefits, including increased GVA, employment and Government financial benefits;
and

- Using graphics and figures, these impacts can be shown on a series of diagrams and maps.
Figure 3-4 shows an example of how this process works in practice. The example chosen is the
A3 corridor improvement between M25 Junction 10 (in ElImbridge Borough Council) and
Portsmouth.

Figure 3-4 Example of Corridor Improvement Method

Changein
Generalised Travel
Cost=12% Elmbridge

Transformational journey
time (with congestion
relief) = 55 minutes

Guildford

East Hants

Typical current journey
time (in peak time, with
congestion) = 70 minutes

Portsmouth
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Figure 3-4 shows the Local Authority Districts that the A3 corridor passes through. Assuming a
current ‘worst case’ (congested) journey time of 70 minutes — including, for example, severe
delays in the Guildford area — a transformative corridor improvement (suitable widening of the
Guildford section etc.) could give a journey time / journey reliability improvement of 15 minutes.

Taking into account given travel values of time and fuel costs, the change in generalised costs
(i.e. the monetised value of all key elements of the journey) will be approximately 12% - in other
words, a 12% reduction in generalised costs.

There are published elasticities by each different sector of the economy (WebTAG categorises
these as 1) Construction, 2) Consumer Services, 3) Manufacturing and 4) Producer Services).
The elasticities are ratios that are used to calculate the percentage change in productivity based
on the percentage change in generalised costs.

The following shows how this process works for each of the four sectors:

- Construction: elasticity = -0.057: i.e. a 10% decrease in generalised costs gives an 0.6%
increase in productivity;

- Consumer Services: elasticity = -0.047: i.e. a 10% decrease in generalised costs gives an
0.5% increase in productivity;

- Manufacturing: elasticity -0.025: i.e. a 10% decrease in generalised costs gives an 0.3%
increase in productivity;

- Producer Services: elasticity -0.157: i.e. a 10% decrease in generalised costs gives an 1.6%
increase in productivity.

To establish whether these ‘national’ elasticities could be adjusted to reflect more local factors,
the Transport Appraisal and Strategic Modelling (TASM) team at DfT were contacted. Their
advice was that although agglomeration elasticities ere estimated nationally, where a robust case
is made for it, it is possible for scheme promoters to utilise more context-specific (for example
regional) elasticities. These would be drawn from the literature or estimated from available data.
Results from such an approach should be reported as a sensitivity test alongside results using
WebTAG elasticities. For this analysis, this could form the basis of more detailed corridor
assessment where this is required in future.

It is the changes (reductions) in the generalised cost of travel within each corridor that drives
changes in productivity, GVA and the various other economic and financial metrics. Taking the A3
corridor improvement in Figure 3-4, for example, the impacts will be calculated for all LADs in the
corridor and not just the ‘origin’ (e.g. Elmbridge) and ‘destination’ (e.g. Portsmouth) areas.

For each LAD and for each of the four sectors, the following is calculated:

- The total GVA uplift based on the percentage increase in productivity multiplied by a) GVA
per worker, b) total number of workers and c) the proportion of economic activity in that
particular sector;

- Direct employment based on the uplift in GVA divided by the amount of GVA required to
support each worker in each LAD (the proportion of GVA spent on employee incomes and the
proportion of GVA ‘spend’ retained in each area is also taken into account); and

- Indirect and induced employment is calculated by applying standard employment multipliers
to the direct employment totals.

The employment impacts are used to derive income taxation benefits to Government as well as
the JSA payment savings resulting from more workers moving into employment. Both these
impacts demonstrate the ‘wider’ financial gains for Government and use income distribution and
JSA data from official statistical sources.
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Corporation taxation benefits are calculated by applying the proportion of GVA representing
corporate profits and the corporation tax rate to the uplift in GVA.

The economic value of the increase in production due to corridor improvements applies to the
two sectors most likely to benefit from these impacts; a) the Construction sector and b) the
Manufacturing sector. Activities in each of these sectors comprises some form of physical output
that can be produced for a lower unit cost when transportation improves within each corridor.

The economic value of these impacts is calculated by applying an elasticity value (-0.052) to the
change in generalised cost in each corridor and to the total GVA representing each of the two
sectors. The resulting value is a further uplift in GVA.

The above method has several advantages:
- ltis based on recognised methods and can be calculated relatively quickly given the

information already available;

- ltis flexible and can be used to assess different types and lengths of corridors (featuring
different modes);

- Once the productivity impacts have been calculated, these can be applied to the latest ONS
GVA data to give a regional and national impact; and

— There is sufficient flexibility in the input assumptions for each corridor so that these can be
adjusted for sensitivity testing.

It is also important to emphasise that the types of economic benefit described above are based on
a “shapshot” of the impacts. In other words, it is possible to calculate the benefits that are likely to
occur using current year data for each corridor.

“Long term” forecasts have also been produced and these form part of the high level cost-
benefit appraisal of each shortlisted proposal. This enables the benefits to be forecast over a

given period.
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3.3 DATA SOURCES USED

There are several different data sources used. To summarise these and to indicate the
geographical disaggregation of the data, Table 3-1 shows each key item and its source.

Table 3-1 Data Sources

DATA CATEGORY GEOGRAPHY SOURCE

GVA (includes GVA NUTSS level (2013 data released ONS
by industry sector) in December 2014)

GVA (includes GVA NUTS2 level (2012 data released ONS

by workplace in December 2014)

income)

Employment and Local Authority District (LAD) level ONS NOMIS
average earnings

data
Agglomeration (By four key sectors in the DfT WebTAG (Unit A2.1)
elasticities economy)
Economic output General UK data ONS: detailed household expenditure by gross
(expenditure) income quintile group for all households, 2010-
retained in region 2012
Percentage of GVA General UK data ONS: discussion with Trevor Fenton, Regional
representative of Accounts, 27.11.15
corporate profit
UK income South East data Gouvt statistics:
distribution by https://www.gov.uk/government/statistics/income-
earnings bands and-tax-by-gender-region-and-country-2010-to-
2011
UK JSA data General UK data Govt statistics:
https://www.gov.uk/jobseekers-allowance/what-
youll-get
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4 IDENTIFICATION OF MOVEMENT
CORRIDORS

4.1 INTRODUCTION

We have used a combination of economic data, transport information and general knowledge of
the South East region to identify and define strategic movement corridors. The corridors are
defined at a high strategic level and comprise both existing and potential corridors.

This chapter contains a summary of these corridors and the rationale for their selection and
further analysis. Once the corridors have been identified, they are prioritised based on the further
analyses reported in Chapter 5.

4.2 BASIS FOR SELECTING CORRIDORS

The selection of corridors was based on several factors, including an in-depth appreciation of the
key centres of economic activity in the study region and the key transport issues affecting the
region. The basis for selecting the corridors is as follows:

- For existing corridors, corridors were selected on the basis of known high traffic flows,
capacity constraints (especially during busy ‘peak’ periods) and the extent to which the
corridors have a major ‘connectivity’ purpose. Examples include:

= A3 Corridor: despite the opening of the Hindhead Tunnel in 2011, the A3 continues to
experience significant congestion on key sections

= Brighton Main Line: the rail link between Brighton and London provides essential
connectivity not only between the South Coast and the capital, but also between major
towns on the route

= A27 Corridor: this major road corridor is one of the key transport arteries along the South
Coast and experiences significant congestion at key pinchpoints

- For potential corridors, a slightly different set of criteria applied as the objective here was to
identify corridors where there was unlikely to be major existing flows but nevertheless
considerable potential for providing transformative links between major centres. Examples
include:

= Mid-Sussex to Thames Valley Road Corridor: linking Horsham with Reading and the
Thames Valley, this road would provide a vital new north-south corridor linking mid-Sussex
with the economic powerhouse in the Thames Valley

= Southern Access to Heathrow: this new corridor (including use of key sections of existing
rail links) would provide crucial southern access to Heathrow Airport from locations such as
Guildford, Woking and Staines

= “South Sussex Way” — this is a transformational corridor linking Salisbury (via the A36) with
Winchester, Petersfield, Horsham and Tunbridge Wells (to connect with the A21)

The corridors selected do not include some of the principal motorway corridors (such as the M25)
as these are currently the subject of other major studies, including Highways England’s “M25
South West Quadrant Study” and the various Route Based Strategy (RBS) analyses being

undertaken.
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The selection of corridors also reflected discussions with stakeholders with the second
consultation event on Monday 7" December 2015 providing useful feedback on the initial series
of corridors selected.

The corridors also reflected the work already being undertaken in certain LEP areas. We have
liaised, for example, with the AECOM team working on Solent’s Transport Investment Plan and
have therefore selected corridors that reflected their emerging findings.

Examples include improvements in the crucial Southampton to Portsmouth corridor as well as
improved links between the Solent area and the other LEP areas (such as the M3 / A34 corridor
north of Southampton).

As part of the stakeholder consultation events, the transport mode to be assessed for each
corridor was discussed. Taking the ‘A3’ corridor improvement as an example, the analysis could
either focus on the upgrade being based on a single mode (such as road) or could cover both rail
and road improvements.

It was agreed that the initial high level economic impact analysis would focus on each corridor
initially with further work at the feasibility stage focussing on the most appropriate mode to take
forwards.

Rather than view the corridor improvements as low-key, we have assumed that the changes will
be ‘transformational’ in that major journey opportunity, time and reliability enhancements will take
place.

Also, the advantage of our method is that we have sufficient flexibility to make quick adjustments
to our input assumptions so that the economic impacts can be readily tested.

Finally, the list of corridors is not exhaustive and is primarily intended to demonstrate the

economic potential of a series of major transformative corridors across a large area in the South
East.

4.3 CORRIDORS EVALUATED

The series of corridors evaluated are summarised in Table 4-1.

Table 4-1 Corridors Selected for Evaluation

SCHEME DESCRIPTION / STATUS RATIONALE
A3 Corridor Upgrade of corridor between Surrey and the The corridor between London and
Improvement outskirts of Portsmouth Portsmouth — whether by rail of road

— is a key transport artery and
experiences severe delays at busy

periods
A22 Corridor Upgrade An improvement in the corridor linking The existing A22 road corridor (and
Eastbourne on the South Coast with Surrey, parallel rail routes) does not offer
the M25 and points further north good connectivity between this part of

East Sussex and points further north
(including the M25 and London)
A27 Corridor Upgrade of the corridor between Brighton ~ There are several ‘bottlenecks’ on the
Improvement and Portsmouth A27 (e.g. at Arundel and Chichester)
— this is a major east-west corridor
near the South Coast (note also that
the ‘Coastway’ rail route parallels the

A27)
A31 Upgrade An improvement to the Hog's Back - The A31 (and its intersection with the
Farnham - Alton road corridor A3 near Guildford) is one of the main
‘bottlenecks’ in this part of Surrey and
Hampshire
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Traffic data shows how busy this
corridor is between two of the key
centres of employment in the region

A34 Corridor Upgrade
(Southampton to
Newbury and M4 J13)

An upgrade of this key road corridor

This is another busy, ‘economically
important’ corridor in the region
(traffic data also shows high flows)

A320 Corridor
Upgrade

An upgrade of the A320 road corridor
linking Guildford with Woking and M25
Junction 11

Based on previous WSP | PB work for
Surrey CC, Guildford BC and Woking
BC, this is one of the key congested
corridors in the area

Brighton Main Line
Upgrade

Upgrade of the main rail link between
Brighton and London

This is one of the main transport
corridors in the region (note that the
parallel road corridor is the M23 via
Gatwick Airport)

Mid-Sussex to
Thames Valley New
Corridor

A new ‘transformative’ corridor between
mid-Sussex and the Thames Valley

Given the lack of north-south
corridors in the region, this
transformative corridor will link these
two key areas — note that there is
also some overlap with the proposed
‘North Downs Line’ upgrade

Newhaven - Lewes -
Brighton Corridor
Upgrade

An upgrade of this important corridor
between Newhaven and Lewes

The links between these major towns
on the South Coast currently involves
a time-consuming journey, including
the very busy junction between the
A26 and A27

North Downs Line
Upgrade

Upgrading the current diesel-operated line
between Redhill, Reigate, Dorking,
Guildford and Reading (this route also
provides a direct link between Redhill and
Gatwick Airport)

This upgrade would involve
enhancing connectivity on this critical
corridor — although this has some
similarities with the proposed Mid-
Sussex to Thames Valley corridor
described above, the rail route travels
on an east-west axis before heading
north between Guildford and Reading

Reading - Waterloo
Rail Upgrade

An upgrade of the line between Reading,
Bracknell and London Waterloo

Given continued economic growth in
the Thames Valley area and relatively
slow rail journey times in this corridor,
these improvements will allow the key
towns in Berkshire to be better
connected to various locations on the
line into Waterloo

'Southern Access to
Heathrow'

A new rail link between Guildford and
Heathrow (via Woking, Virginia Water,
Staines & Heathrow Airport)

This new corridor will open up new
journey opportunities between
Guildford, Gatwick - and points south
of Heathrow - and the airport

Southampton - New
Forest Corridor
Upgrade (M27 / A31)

An improvement on the M27 and A31
heading west out of Southampton and the
Solent area

This is a busy transport artery
connecting Southampton with the
New Forest and all points west (such
as Poole and Bournemouth)

Southampton to
Portsmouth Corridor
Upgrade

Both cities in the Solent area are economic
‘powerhouses’ in their own right and
improved connectivity between them will
offer significant agglomeration benefits

By improving the existing rail corridor
significantly, journey times will be
reduced allowing far better
connectivity for businesses and
workers

“South Sussex Way”

Salisbury (A36) — Winchester — Petersfield
—Horsham - Tunbridge Wells to connect
with the A21

This is a transformational corridor that
will link Wiltshire with Hampshire,
Sussex and Kent

“South Coast Relief
Road”

This comprises a bypass to the M27 and
A27 for traffic not wishing to access
Portsmouth, Southampton and Brighton

This transformational corridor will
enable drivers to bypass the already
congested centres in Portsmouth,
Southampton and Brighton
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Figure 4-1 shows the geographical location of the corridors across the study area. The figure also
shows how the corridors can combine to form a transport movement ‘network’ across the region
and by implication, how important this will be in terms of supporting economic growth (at both the
regional and national level).

Figure 4-1 Selected Corridors in the Study Area
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5 PRIORITISATION OF CORRIDORS

5.1 INTRODUCTION

The purpose of this chapter is to summarise the findings from the corridor analysis and to use the
outcomes of this analysis to prioritise the corridors in terms of the economic benefits they
generate.

This process uses the economic methodology described in Chapter 3 and covers the sectoral
make-up of the individual economies (in this context, individual economies are those of the Local
Authority Districts, LADSs, in the study area).

In the final part of the chapter, we address how the movement corridors relate to each other to
address issues across the South East and the wider area.

5.2 RESULTS

The results are presented in a series of tables that show the key economic metrics for each
corridor.

In overall economic impact terms (ensuring there is no double counting of benefits across
corridors serving similar geographies), total additional annual GVA would exceed £19.5 billion
with over 100,000 additional jobs supported by this additional economic activity. Government
would also gain annual additional revenue of £1.2 billon from personal income taxation and just
under £1 billion per annum from corporation taxation.

The values shown in the tables below represent the additional benefits generated by the
improvements in each corridor. These additional benefits cover the improvements in existing
corridors as well as the transformative improvements associated with the new corridors.

The ‘headline’ impact is the additional GVA generated with the other monetary values shown not
necessarily additive to this but nevertheless demonstrating the extent of potential additional
revenues accruing to Government.

Before prioritising the corridors, the results for each corridor are presented in the order shown in
Table 5-1 onwards. Short descriptions per corridor are also given.

It is also important to emphasise that the results shown overleaf represent those in a single year,
i.e. they show what the net impact would be if the change in each corridor took place at the
present time. These are powerful impact metrics and they demonstrate the magnitude of the
potential benefits of each strategic corridor.
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A3 CORRIDOR IMPROVEMENT
Table5-1 A3 Corridor Results

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS’ GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£1.1billion 6.000jobs  £71million £55million  £34million  iPO

The results show the impact of a significant improvement in a long-distance corridor connecting
not only two major conurbations (London / Surrey and Portsmouth) but also the intermediate local
authority areas affected by the upgrade.

A22 EASTBOURNE - LEWES - UCKFIELD - SURREY CORRIDOR
IMPROVEMENT

Table 5-2  A22 Corridor Upgrade Results

GVA EMPLOYMENT  INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£250 £5.7

1,600 jobs £19 million  £12 million £14 million

million million

This corridor upgrade is based on improving the A22 corridor as far north as the M25 interchange
near Godstone in Tandridge. The impacts are therefore concentrated in the boroughs of

Eastbourne, Wealden, Mid Sussex and Tandridge. The improvement will also, however, enhance
connectivity via the M25 and thus a much wider range of journey opportunities will be opened up.

A27 CORRIDOR UPGRADE
Table 5-3  A27 Corridor Upgrade Results

GVA EMPLOYMENT  INCOME TAX  CORPORATE FIRMS’ GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£1.5 billion 9,300 jobs £111 million £75 million £32 million rﬁﬁllifn

Upgrading the existing A27 corridor between Brighton and Portsmouth has been a major regional
objective for a significant period of time. By improving connectivity through eliminating the
bottlenecks at Arundel and Chichester, for example, a large number of economic benefits will
accrue. The upgrade also gives much needed connectivity improvements to the fast-growing
Solent economic area.
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A31 HOG'S BACK - FARNHAM - ALTON CORRIDOR IMPROVEMENT
Table 5-4  A31 Corridor Upgrade Results

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£188 £9.4

1,000 jobs £12 million £9 million £19 million

million million

Compared to some of the other corridor improvements, this proposed upgrade has one of the
lowest levels of impact. At this stage we have considered the benefits as accruing in the LADs of
Guildford and East Hampshire given that these are the areas most affected by current congestion
levels.

A33 BASINGSTOKE - READING CORRIDOR UPGRADE
Table 5-5  A33 Corridor Upgrade Results

GVA EMPLOYMENT  INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£728 £42.8

3,400 jobs £41 million  £35 million £39 million

million million

The A33 connects two of the principal centres of economic activity in the South East and by
upgrading this corridor, various benefits will accrue. These include GVA uplifts from increased
agglomeration and firms’ production increases as well as the financial gains to Government
shown in Table 5-5.

A34 CORRIDOR UPGRADE (SOUTHAMPTON - NEWBURY / M4 J13)
Table 5-6  A34 Corridor Upgrade Results

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS’ GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£1 billion  5900jobs  £70million  £50 million  £22 million rﬁizlﬁfn

As well as having high traffic flows, the A34 corridor between Southampton, Newbury and
Junction 13 of the M4 (and then points further north) has a very important strategic role to play.
This strategic role encompasses the connectivity the corridor provides between Southampton
(and its major port) and points north, including the Midlands and beyond. Given that this is one of
the most important ‘north — south’ corridors in the region, its upgrade will not only improve north —
south connectivity but will also help relieve the pressure on some of the more ‘east to west'-facing

corridors.
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A320 CORRIDOR UPGRADE
Table 5-7  A320 Corridor Upgrade Results

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£545 £42.3

2,500 jobs £29 million  £26 million £20 million

million million

Although one of the shorter corridor upgrades in terms of distance, the A320 remains one of the
most important (and most congested) routes in Surrey. As well as congestion coming on / off the
A3 and on to the A320, traffic volumes are also very high on this main route to Woking and the
M25. As Table 5-7 indicates, even in this comparatively ‘localised’ area, there will be significant
benefits.

BRIGHTON MAIN LINE UPGRADE
Table 5-8  BML Upgrade Results

GVA EMPLOYMENT  INCOME TAX  CORPORATE FIRMS’ GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£1.5 billion 7,500 jobs  £90 million  £70 million £30 million nfizlllié)gn

Upgrading the Brighton Main Line (in the key “A23 / M23” corridor) will have significant benefits in
Brighton, the Mid Sussex area, Crawley and Croydon. Agglomeration benefits will also accrue
from improved access to the ‘high value’ jobs market in the City of Westminster.

MID-SUSSEX TO THAMES VALLEY NEW CORRIDOR
Table 5-9  Mid-Sussex to Thames Valley Results

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£53.8

£3.6 billion 15,700 jobs £189 million £174 million £85 million million

With such a major ‘transformational’ corridor, there will be significant economic benefits as
workers will have much better connectivity with the Thames Valley area whilst workers will also be
able to access high value jobs in the Gatwick Diamond area. Companies will also benefit from the
transformational corridor as transport access and delivery times will be significantly reduced.
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NEWHAVEN - LEWES - BRIGHTON CORRIDOR UPGRADE
Table 5-10 Newhaven —Lewes — Brighton Corridor Upgrade Results

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£139 £8.5

s 900 jobs £11 million £7 million £7 million L
million million

The results shown in Table 5-10 indicate the range and scale of the ‘localised’ economic impacts
when the busy route between Newhaven and Brighton (via Lewes) is upgraded.

NORTH DOWNS LINE UPGRADE
Table 5-11 North Downs Line Results

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£32.5

£1.9 billion 8,000 jobs £97 million  £89 million £27 million million

This rail corridor upgrade will also generate substantial economic benefits as much better
connectivity will be provided between Surrey (on an east — west axis linking Redhill, Reigate,
Dorking and Guildford) and Reading / the Thames Valley. The route also connects with Gatwick
Airport via the section of line south of Redhill. As with the Reading — Waterloo line, current
journey times are comparatively slow and the step change provided by this corridor improvement
will generate a range of benefits.

READING - WATERLOO RAIL UPGRADE
Table 5-12 Reading to Waterloo Results

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£43.5

£1.9 billion 7,500 jobs £90 million  £90 million £28 million million

This upgrade of the existing rail corridor between Reading and Waterloo will have several
benefits, not least by providing much better connectivity for those travelling between the Thames
Valley area and the west London suburbs as well as central London. The comparatively slow
journey times on this corridor have been recognised as having a detrimental impact on the
economic potential of the area.
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SOUTHERN ACCESS TO HEATHROW

Table 5-13 Southern Access to Heathrow Results

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£70.5

£1.8 billion 8,200 jobs  £100 million £88 million £38 million million

By upgrading existing lines and building new sections of line direct to Heathrow Airport, a large
number of new journey opportunities will be opened up. Economic benefits will be generated as
much needed access from key locations such as Guildford and Woking direct to Heathrow will be
provided.

SOUTHAMPTON - NEW FOREST CORRIDOR UPGRADE (M27 / A31)
Table 5-14 M27 / A31 Corridor Upgrade Results

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£715 £21.5

4,700 jobs £56 million  £34 million £20 million

million million

The corridor linking Southampton and the Solent area with points west is one of the most
important corridors in the region and has been identified in current work being undertaken for
Solent LEP. Given that congestion occurs regularly on the capacity constrained sections of the
A31, a significant corridor enhancement will unlock significant economic benefits.

SOUTHAMPTON TO PORTSMOUTH CORRIDOR UPGRADE
Table 5-15 Southampton to Portsmouth Corridor Upgrade

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£89.8

£2 billion 12,300 jobs £150 million  £95 million £65 million il

This corridor upgrade focuses on a major improvement to the existing rail line between the two
cities (both being key economic ‘powerhouses’ in the region). With current rail services
characterised by comparatively slow journey times and several stops en route, a major upgrade
will not only provide enhanced connectivity but will also relieve the pressure (and traffic
congestion) on the nearby road corridors. To meet its economic growth trajectory, the Solent area
needs significantly improved transport connectivity and an upgrade of this corridor will help

achieve this.
Influencing Strategic Transport in the South East WSP | Parsons Brinckerhoff
Thames Valley Berkshire LEP Project No 62103750

March 2016



31

“SOUTH SUSSEX WAY” — NEW CORRIDOR
Table 5-16 “South Sussex Way” Results

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£38.2

£4.4 billion 29,000 jobs £346 million £211 million  £113 million il

By constructing a transformative corridor in an alignment to the north of the existing M27 and A27
corridors (and therefore bypassing existing points of congestion), significant economic benefits
will be generated. This reflects both the transformative effect of the corridor as well as the scale of
the impacts realised in all affected local authority areas. These impacts are summarised in Table
5-16.

“SOUTH COAST RELIEF ROAD” — NEW CORRIDOR
Table 5-17 “South Coast Relief Road” Results

GVA EMPLOYMENT INCOME TAX CORPORATE FIRMS' GVA PER
GAIN TAX GAIN PRODUCTION MILE
GAIN
£86.3

£5.9 billion 36,000 jobs £430 million £282 million £65 million il

This transformative corridor improvement demonstrates the highest level of economic benefits.
There are several reasons for this: 1) the corridor covers a long distance and thus there will be
benefits experienced across several local authority areas, 2) the transformative nature of the
corridor means that compared to the present travel experience, significantly better connectivity
will be generated. It is the scale of this differential (and the long distance nature of the corridor)
that generates the large benefits shown in Table 5-17.
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Based on the analysis and results reported above, a ‘corridor prioritisation’ exercise has been
undertaken. Based on the scale of high level economic benefits that have been estimated, the
corridors are ranked as shown in Table 5-18 below.

Table 5-18 Initial Prioritisation of Corridors

SCHEME / RANKING

DESCRIPTION / STATUS RATIONALE

1) “South Coast
Relief Road”

This transformational corridor will
enable drivers to bypass the already
congested centres in Portsmouth,
Southampton and Brighton

This comprises a bypass to the M27 and
A27 for traffic not wishing to access
Portsmouth, Southampton and Brighton

2) “South Sussex
Way”

This is a transformational corridor
that will link Wiltshire with
Hampshire, Sussex and Kent

Salisbury (A36) — Winchester —
Petersfield -Horsham - Tunbridge Wells
to connect with the A21

3) Horsham -
Reading New
Road Corridor

Given the lack of north-south
corridors in the region, this
transformative corridor will link these
two key areas — note that there is
also some overlap with the
proposed ‘North Downs Line’
upgrade

A new ‘transformative’ corridor between
mid-Sussex and the Thames Valley

4) Southampton to
Portsmouth
Corridor Upgrade

Current rail journey times are
‘uncompetitive’ compared to road
(the road links themselves are
heavily congested) — this
transformative upgrade will thus
provide much-needed connectivity
enhancements

A major upgrading of the existing rail
corridor between these two key cities on
the south coast

5) Reading -
Waterloo Rail
Upgrade

Given continued economic growth in
the Thames Valley area and
relatively slow rail journey times in
this corridor, these improvements
will allow the key towns in Berkshire
to be better connected to various
locations on the line into Waterloo

An upgrade of the line between Reading,
Bracknell and London Waterloo

6) North Downs
Line Upgrade

This upgrade would involve
enhancing connectivity on this
critical corridor — although this has
some similarities with the proposed
Mid-Sussex to Thames Valley
corridor described above, the rail
route travels on an east-west axis
before heading north between
Guildford and Reading

Upgrading the current diesel-operated line
between Redhill (with onward connection
to Gatwick Airport), Reigate, Dorking,
Guildford and Reading

7) ‘'Southern Access
to Heathrow'

This new corridor will open up new
journey opportunities between
Guildford, Gatwick - and points

south of Heathrow - and the airport

A new rail link between Guildford and
Heathrow (via Woking, Virginia Water,
Staines & Heathrow Airport)

8) AZ27 Corridor
Improvement

There are several ‘bottlenecks’ on
the A27 (e.g. at Arundel and
Chichester) — this is a major east-
west corridor near the South Coast
(note also that the ‘Coastway’ rail
route parallels the A27)

Upgrade of the corridor between Brighton
and Portsmouth

9) Brighton Main
Line Upgrade

This is one of the main transport
corridors in the region (note that the
parallel road corridor is the M23 via

Gatwick Airport)

Upgrade of the main rail link between
Brighton and London
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The corridor between London and

10) A3 Corridor Upgrade of corridor between Surrey and Portsmouth — whether by rail of road
Improvement the outskirts of Portsmouth — is a key transport artery and
experiences severe delays at busy
periods
This is another busy, ‘economically
11) A34 Corridor important’ corridor in the region. The

Upgrade
(Southampton to
Newbury and M4
J13)

‘north — south’ route linking
Southampton with Berkshire and all
points north (including Oxford and
the Midlands) has a major national
and regional strategic role. Traffic
flows are also very high in the
existing corridor and thus an
upgrade will be very timely

An upgrade of this key road corridor
linking the strategically important area
around Southampton (including the major
port) and points north

12 (2 Roed Traffic data shows how busy this
Upgrade A de of this key road corrid idor is b f the k
(Basingstoke — n upgrade of this key road corridor corridor ;s et\llveen two oht e key
Reading) centres of employment in the region

13) Southampton - An improvement on the M27 and A31 This is a busy transport artery
New Forest . connecting Southampton with the

. heading west out of Southampton and the .
Corridor Upgrade Solent area New Forest and all points west
(M27 / A31) (such as Poole and Bournemouth)
. Based on previous WSP | PB work
14) A320 Corridor An upgrade of the A320 road corridor for Surrey CC, Guildford BC and

Upgrade

linking Guildford with Woking and M25

Junction 11 Woking BC, this is one of the key

congested corridors in the area

15)

A22 Corridor
Upgrade

The existing A22 road corridor (and
parallel rail routes) does not offer
good connectivity between this part
of East Sussex and points further
north (including the M25 and
London)

An improvement in the corridor linking
Eastbourne on the South Coast with
Surrey, the M25 and points further north

16) A31 Upgrade

The A31 (and its intersection with
the A3 near Guildford) is one of the
main ‘bottlenecks’ in this part of
Surrey and Hampshire

An improvement to the Hog's Back -
Farnham - Alton road corridor

17)

Newhaven -
Lewes - Brighton
Corridor Upgrade

The links between these major
towns on the South Coast currently
involves a time-consuming journey,

including the very busy junction

between the A26 and A27

An upgrade of this important corridor
between Newhaven and Lewes
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5.4 HOW THE CORRIDORS RELATE TO EACH OTHER

Although the impacts of the corridors have been assessed individually, there are clearly major
synergies between the corridors. Similarly, when regarded as ‘clusters’ of corridors, they will have
a significant local and regional impact.

The various relationships between the corridors are described below:

- Enhancing connectivity along the South Coast: There are several major conurbations and
centres of economic activity along the South Coast. From Eastbourne and Brighton in the
east to Portsmouth and Southampton in the west, these areas generate significant levels of
economic activity and are forecast to grow in several different ways — not least in terms of
new housing developments and continued growth in employment.

Traffic levels and congestion on key corridors has reached a point whereby delays are
commonplace. Corridor improvements along the A27, M27 and A31 will therefore enhance
overall connectivity on an east-west axis whilst the transformational concepts of an ‘A27’ relief
road bypassing the major centres of population (and congestion) will also enhance economic
activity in this area.

In addition, the cities of Southampton and Portsmouth in the Solent area are economic
‘powerhouses’ in their own right and will benefit significantly from enhanced connectivity
between them. The improved connectivity between the two cities will then link in with the
other improved corridors to offer a major regional enhancement.

- Enhancing the links between the South Coast and points further north: Due to relatively
long journey times and the comparative peripherality of the South Coast, several of the
corridors put forward will enhance connectivity to London and other major centres of
economic activity away from the coast.

The proposed upgrade of the ‘A3’ (Portsmouth — London) corridor as well as the upgraded
Brighton Main Line and upgraded connection between Eastbourne and Surrey will all provide
enhanced connectivity.

In addition, there will also be considerable synergy between these ‘north — south’ corridors
and those proposed on an ‘east — west’ axis. This will significantly enhance journey
opportunities for those travelling into the area from the north and who then want to travel east
or west on the South Coast to their final destinations.

Examples include better access to Portsmouth and the Solent area from the A3 corridor and
subsequent better connectivity to points east and west (using the upgraded A27 and M27
corridors). Improving the A34 between Southampton and points north will also help to take
‘pressure’ off some of the other corridors such as the M23 and A3 corridors;

- Enhancing ‘north — south’ connectivity in the region: In the Hampshire, Surrey and Mid-
Sussex areas, historical transport corridor development has focussed on the main arterial
routes into Greater and Central London. This applies to the main rail and road corridors (such
as the main lines between Southampton and London and Portsmouth and London). Good
north — south connectivity has therefore been difficult to achieve and this has been
compounded in recent years by high levels of traffic on those north — south corridors that do
exist

By proposing new corridors that link Mid-Sussex (Horsham) with the Thames Valley
(Bracknell/Reading) as well as upgraded existing corridors (such as the upgraded North
Downs Line),connectivity will be enhanced

This is essential for a variety of economic and growth reasons, not least the enhanced
connectivity between major centres such as those in Berkshire and the ‘Gatwick Diamond’
area. Better north — south links will enable workers in these major centres to live further away
as their commute will be significantly enhanced. ‘Knock-on’ benefits will include positive
impacts on housing development
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Similarly, improved connectivity between Basingstoke and Reading as well as between
Southampton and Newbury (and points further north as noted previously) will support growth
in the region;

- Enhancing connectivity between the South West / West of the region and London:
Although there are several major transport corridors linking the study area to London, there
remain ‘pockets’ of population and economic activity that are comparatively poorly served.
Examples include the Reading to London Waterloo route where journey times are much
longer than those on other main line routes into London whilst major centres of economic
activity (such as those near Bracknell) face long journey times into London

By improving connectivity in these corridors, workers will be able to access a much wider
array of employment opportunities in London, Reading and elsewhere. These improvements
will be captured in the agglomeration analysis reported previously with productivity being
enhanced and a range of economic benefits stemming from this.

The movement corridors therefore enhance connectivity across a range of complementary
geographies with several of the east — west corridors having major synergies with the north —
south corridors.

There is also potential for the corridors to provide strong linkages with neighbouring LEP areas
and the wider South East / South West regions. For the main ports in Portsmouth and
Southampton, good connectivity for freight traffic will be essential, especially given the forecast
increase in containerised flows and the need to have good linkages between the ports and the
Midlands / the North.
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6 IDENTIFICATION OF POTENTIAL
SOLUTIONS

6.1 INTRODUCTION

In this chapter, a range of options is set out for each of the short-listed corridors. This covers the
following:

— Identification of a range of options for addressing known problems in each corridor; and

- An assessment of ‘deliverability’ of each corridor.

For presentational purposes, the deliverability of a “Top Fifteen” of corridors has been assessed
with the key issues covered including engineering, planning and other technical constraints. In
reality, all the corridors selected will have different levels of ‘deliverability’ with the smaller
schemes tending to be more deliverable in terms of the lesser amounts of physical works
required.

This means that the deliverability “gradings” given in this chapter are independent of the extent of

the likely economic benefits that will be generated. An analysis of high level costs and benefits is
the subject of analysis in Chapter 7.

6.2 ANALYSIS OF POTENTIAL SOLUTIONS

To make this part of the work as clear and transparent as possible, the findings are reported in
tabular format.

In Table 6-1, the range of options and deliverability issues is summarised for each corridor with
the colour coding on the right-hand side indicating how the ‘grading’ of deliverability (i.e. green =

achievable, = deliverable but with caveats / key issues and red = problematic).
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Table 6-1  Identification of Potential Solutions
CORRIDOR DELIVERABILITY ISSUES DELIVERABILITY
GRADING
DESCRIPTION OPTIONS ENGINEERING PLANNING OTHER
“South Coast A new transformative This has been evaluated  The corridor will pass  The scale of this
Relief Road” corridor situated on  on the basis of a new road through some areas of undertaking should be not

an alignment to the
north of the existing
M27 / A27 corridor
(i.e. the new corridor
would bypass all the
major towns on the
route)

corridor being built
(although rail could also be
considered) — this is a
major engineering

undertaking passing
through key areas

high environmental

the South Downs

consideration

sensitivity, not least in

National Park (SDNP)
area. This will therefore
require careful planning

underestimated, although
the economic analysis has
shown the extent of
potential benefits in this
key east-west corridor

As with the ‘South
Coast Relief Road’,
this transformative
corridor will require
significant
infrastructure works
across a
considerable distance

“South Sussex
Way”

This will be a major
engineering undertaking
requiring a long term
programme of construction
works throughout the
proposed corridor. The
considered has been
considered as a road
project although a rall
corridor will also offer the
same level of improved
connectivity

As with any
infrastructure of this
scope and size,

term period.
Environmental
considerations and

extensive planning will
be required over a long

concerns will also need
to be dealt with through
accepted procedures

This is clearly a significant
infrastructure project that
will require careful
evaluation and planning.
Given the importance of
continued good
connectivity into the major
towns and cities on the
coast, suitable connecting
links should also be
provided with these

A transformational
corridor (considered
as a road corridor at
this stage). Would
pass through an area
of very high
environmental
sensitivity before
accessing the
Thames Valley area

Mid Sussex to
Thames Valley
New Corridor

This corridor will require
significant works and
significant investment
(whether as a road of rail
link). Given that there are
very few such ‘north —
south’ corridors in this part
of the study area, the
works will involve the
forging of a new alignment

By taking a ‘direct’
route between

the corridor passes

Area of Outstanding
Natural Beauty (near

require significant
mitigation (such as

tunnelling) as possible
re-routeing away from

the ‘optimal’ corridor

Horsham and Reading,

through the Surrey Hills

Dorking etc.). This will

Although of clear economic
benefit, this proposed
corridor does pass through
some highly ‘sensitive’
areas and there may be
scope to compromise and
realise at least a high
proportion of these benefits
through the upgrade of
similar corridors such as
the North Downs Line (see
below)

Southampton A major upgrade of
to Portsmouth the existing rail
Corridor corridor between the
Upgrade two cities — to

facilitate much faster
journey times through
faster journey times
and fewer station
calls

Will require significant
works to a level similar to
that scoped for the full
Brighton Main Line (BML)
upgrade — to enhance
capacity, this could feature
some form of ‘passing
loops’ so that faster
services could overtake
‘stopping’ services on the
corridor

As with all major rail
upgrades, significant

would be needed for
the planning and
feasibility stages. A

could accelerate this

scheme higher in the

DfT’s “list of priorities”

time and expenditure

demonstration of very
clear economic benefits

process by placing the

Although the scale and
scope of a major upgrade
of this rail corridor is
significant (and needs to
take account of the
stations that are on the
line), the corridor and
infrastructure does already
exist and this will make
implementation easier
compared to some of the
other corridors

North Downs
Line Upgrade

A major upgrade of
the existing diesel-
only corridor linking
Gatwick Airport,
Redhill, Reigate,
Dorking and
Guildford with
Reading (this has
already been
extensively evaluated
by Surrey CC and
their consultants,

From an engineering
perspective, this is feasible
given that no major new
corridor construction is
required — the technical
aspects of what is
proposed are covered in
the extensive feasibility
work undertaken by Arup.

Major rail upgrades
require an extensive
and time-consuming

years before fruition

planning horizon that
will mean this upgrade
is likely to take several

Given the current climate
of rail funding constraints
(both in this Control Period,
CP5 and the next, CP6),
there may be concerns
about obtaining the level of
funds necessary for this
upgrade. The
demonstration of all
benefits will therefore be
essential
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CORRIDOR DELIVERABILITY ISSUES DELIVERABILITY
GRADING
DESCRIPTION OPTIONS ENGINEERING PI;ANNING OTHER
Arup) I
Reading - To improve journey A number of engineering  As noted for other rail  Although this does not
Waterloo Rail  times on this key rail solutions could enable corridor improvements, involve the construction of
Upgrade artery between journey times to improve  these types of new corridor infrastructure,
Reading, Bracknell  on this corridor although as enhancements require the characteristics of the
and London with several rail significant planning and current service (i.e. several
Waterloo. Suitable enhancements in the evaluation before station stops and relatively
capacity South East, the very high  Government approval  slow journey times) are not
enhancements will capacity utilisation towards (and funding) is given  easily enhanced without
also open up the the London end of the major works, disruption to
possibility of selected route may make this existing services and
trains making fewer  difficult (and very expenditure
stops expensive)
‘Southern This will comprise a  Although a significant As with the North The proposed corridor
Access to new rail corridor undertaking, the use of Downs upgrade, this passes through several
Heathrow' between Guildford, several sections of existing corridor will require a  densely populated areas
Woking and lines will assist the significant amount of ~ and will therefore require a
Heathrow Airport feasibility and deliverability planning across a significant consultation

(using several
sections of existing
lines on different
routes)

of the overall programme.
Where new sections of line
are required, however,
extensive works will be
needed

number of different
stakeholders.
Adherence to all
current rail planning
guidelines and
procedures must also
be followed

programme before the
proposals are accepted —
previous initiatives such as
the ‘Airtrack’ proposal did
not proceed for a number
of reasons, including
issues surrounding the
number of level crossings
on the route

A27 Corridor
Upgrade

Targeted road
improvements at key
locations, including
the long proposed
bypass at Arundel
and capacity
enhancements near
Chichester (as well
as other capacity
enhancements
currently being
evaluated by
Highways England)

The works proposed on the
A27 corridor have been
evaluated in detail in
recent years, with the
proposed works at
Arundel, for example,
being developed over
several years. In general
terms, the engineering
aspects of this corridor
upgrade are feasible

The A27 corridor
passes through some
relatively dense / well
populated areas —
there are also areas of
environmental
sensitivity with the
Arundel Bypass, for
example, being
frequently opposed on
environmental grounds
in the past

Highways England has
been developing plans for
the A27 corridor over
several years — work is
currently ongoing. As one
of the main east-west
arteries in the region, its
upgrade will be feasible
and will generate
significant benefits

Brighton Main
Line Upgrade

An upgrade of this
key economic artery

The Brighton Main Line is
currently the subject of a

Planning for the BML
upgrade will require

By requesting that the
current BML study be

(A23/M23 linking the South major upgrade study by lengthy procedures to  undertaken, the
Corridor) Coast with London DfT (Coast to Capital are  be followed, including  Government (and the
(as well as several heavily involved with this). Network Rail’s full Treasury) have shown
‘intermediate’ centres The line is currently range of project clear intent that the line’s
of economic activity — operating at the limits of its feasibility analysis. upgrade will play a key part
such as the Gatwick capacity and any There will also be in generating economic
Diamond area) enhancement will require  several stakeholders  growth in the region. The
major infrastructure works  who need to be upgrade can also be linked
consulted, including the to the plans to develop a
local authorities and secondary link between
train operating Brighton and London
companies (“BML2")
A3 Corridor Targeted road These works will require Given that a significant In the Guildford area, the
Upgrade improvements at key significant enhancement  proportion of the works A3 improvements will need

locations, including
capacity
enhancements in the
vicinity of the M25

works, especially in the
Guildford area where the
‘narrowness’ of the existing
corridor will necessitate

will be in a relatively
dense, urban area,
extensive planning

to be accompanied by
works on ‘feeder’ and
connecting roads as

consent will be required current problems are not
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DELIVERABILITY
GRADING

DESCRIPTION OPTIONS

ENGINEERING

PLANNING

OTHER

interchange and in
the Guildford area

major works

just constrained to the
main corridor

A34
Southampton —
Newbury / M4
J13 Upgrade

Major road corridor
improvement on this
section of the A34 —
to include appropriate
widening and junction
works where required

Selected works have
already commenced on
sections of the A34 and
this will continue this
process, albeit throughout
the whole section of the
road. Key ‘pinch points’
and ‘bottlenecks’ will be
addressed and suitable
widening works / dualling
will provide additional
capacity

As well as passing
through / near urban
areas, the A34 also
passes through areas
of extensive
countryside in both
Hampshire and
Berkshire — any
planning of the upgrade
works will therefore
need to take account of
these factors and the
sensitivities associated
with them

The entire A34 corridor
linking the Solent area with
Berkshire, Oxford and
points north has long been
identified as a critical
transport link in the region
(covering both freight and
light vehicle movements).
Although the works
required for such a major
upgrade will be expensive
and time consuming in
terms of planning, the
regional (and national)
benéefits are likely to be
significant

Basingstoke to Currently focussed

The engineering works will

Planning of the works

With the “Basingstoke A33

Reading on the A33 road focus on the enhancement in this corridor can corridor improvements”
Corridor corridor between of the existing corridor with follow on from the scheme already
Upgrade these two centres of any capacity constraints consultation and comprising £9.5m of
economic activity, the dealt with accordingly preparation already improvements along the
corridor is also (such as carriageway undertaken for the A33 in Basingstoke (major
served by arail link  widening and other works  “Basingstoke A33 works at the Crockford and
(operated by both that will enhance journey  corridor improvements” Binfields Roundabouts,
GWR and Arriva times) programme (being along with a minor
Cross Country) supported / promoted  potential scheme at
by Hants CC as well as Taylor’'s Farm roundabout),
EM3) this upgrade could follow
on from these planned
works
M27 / A31 To upgrade this east To implement widening/  Several schemes in As well as generating
Corridor - west road corridor  dualling works where this crucial corridor economic benefits to the
Upgrade to eliminate major necessary and to address  (such as the Ringwood region, an upgraded A31

bottlenecks and

locations where capacity is

improvements) have

corridor will also reduce

‘pinch points’ constrained (such as some already reached the the high level of accidents
of the major junctions, planning / feasibility currently observed on
including that at stage and the certain sections of the road
Ringwood). The works upgrading works could
would build on the build on this to offer a
proposals already complete strategic
developed by Highways corridor upgrade
England for this corridor (subject to

environmental and
related considerations)
A320 Upgrade Given the very high  The A320 corridor passes Given the Improvements to the A320

levels of traffic
observed on this key
road corridor linking
Guildford with
Woking and the M25,
works will cover
junction
improvements as well
as capacity
enhancements where
these improve travel
times and journey
reliability (through

through densely populated,
urban areas — this means
that major upgrading works
will be disruptive, time-
consuming and expensive
(although the subsequent
benefits to local and
regional traffic will be
substantial)

characteristics and
location of the A320
corridor, the works will
need to be carefully
planned with
consideration given to
the disruptiveness of
the works and the
potential environmental
impacts

in this relatively short but
strategically important
corridor have been seen as
necessary for several
years (given the level of
congestion and delays that
occur). Improving this
corridor will also help
relieve knock-on delays on
the A3 corridor near
Guildford and will thus
have significant regional
benefit
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CORRIDOR DELIVERABILITY ISSUES DELIVERABILITY
GRADING
DESCRIPTION OPTIONS ENGINEERING PLANNING OTHER
reduced congestion
levels)

The A22 corridor
between Eastbourne
on the South Coast
and the M25
intersection at
Godstone in Surrey is
a strategically
important route — its
upgrade (through
capacity
enhancements to
improve journey
times) will
significantly enhance
connectivity to / from
East Sussex

A22 Corridor
Upgrade

The A22 would require
significant works to
enhance capacity through
suitable widening and
dualling (as well as a
programme to address key
junctions that cause delays
and lengthen journey
times)

This will be a major
upgrade over a
relatively long distance
and will thus require
extensive planning and
feasibility analysis.
Passing through both
urban and rural areas,
any environmental
issues will also need to
be addressed and
mitigated

Certain parts of the South
Coast experience
peripherality from the ‘high
growth’ areas in Surrey
and the Greater London
area. This corridor upgrade
is therefore of major
regional importance. It will
also provide better
connectivity between the
South Coast and the ‘mid
Sussex’ towns

A31 Upgrade  The A31 Hog's Back
section of road and
its intersection with
the A3 near Guildford
experiences
considerable
congestion and
delays (and is also
dangerous given the
nature of the
gradients and
merging movements).
An upgrade of this
section of the A31 will
thus make traffic
movements
considerably better

The A31 Hog's Back
improvement would require
significant works,
especially in terms of the
topography of the area and
the complex nature of the
current intersection with
the A3. However, this
proposed upgrade is
relatively short and is
situated in an existing
corridor — this will make the
improvements easier to
implement

A major planning and
feasibility exercise will
be necessary, including

The A31 Hog's Back
section of road and its
intersection with the A3

appropriate has long been seen as a
environmental impact  major bottleneck in the
assessments area and its improvement

will generate significant
benefits

Newhaven - This upgrade will
Lewes - provided much-
Brighton needed better
Corridor connectivity between
Upgrade Newhaven, Lewes

and Brighton in East
Sussex

The current junction
between the A26 and A27
is a major ‘bottleneck’ in
the area and its removal
through suitable upgrade
works will be a major
undertaking

A major planning and
feasibility exercise will
be necessary, including
appropriate economic centre in
environmental impact ~ Brighton, this will be an
assessments given the important upgrade.
characteristics of the

local area

Given the need to improve
connectivity to the
important regional
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6.3 MODAL OPTIONS AND ACCESS TO THE CORRIDORS

Table 6.1 shows that where new corridors have been identified as having a large positive
economic impact, the deliverability of any modal solution will be challenging e.g. South Sussex
Way and Mid Sussex to Thames Valley Corridor. The reasons for the new corridors having large
calculated benefits are fundamental to understand when developing any proposed solution.

The existing transport infrastructure (any mode) that gives the current level of access and
connectivity between the centres of population in the new corridors is either direct or convenient
and the hypothetical transport infrastructure solutions assume that there would be significant
improvements in journey times and direct access to and from the new corridor from residential
areas and employment areas. This means that in the development of any modal options, the
accessibility on to and off the corridor will be a key consideration.

The corridors identified are either a single mode or appear as a default choice for the given
corridor. However, the access to and from the improved corridor will similarly need to be a key
consideration when generating physical schemes to ensure that the improvements generate the
desired outcomes.

In the course of writing this report, Highways England produced a complimentary report ‘Orbital
Connectivity - Orbital Strategic Public Transport in the West and South Beyond the M25’. This
report highlighted the current difference in modal share depending on the twin variables of inter-
urban journey times and the provision of public transport services within an urban area. The
report is appended as an Annex to this report.
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7 PRIORITISATION OF POTENTIAL
INFRASTRUCTURE IMPROVEMENTS

7.1 INTRODUCTION

Based on the analysis of potential solutions identified in Chapter 6, this chapter contains a further
prioritisation assessment whereby the overall financial and economic feasibility of the
infrastructure investments is evaluated at a high level.

The term ‘infrastructure investments’ reflects the following:

- An ‘investment’ to cover the outline capital (and operating) costs that need to be incurred to
realise the economic benefits over a specified period of time;

— The high level economic benefits likely to accrue over the appraisal timescale — in this case,
up to both 30 and 60 years (similar to other appraisal timescales); and

- The particular characteristics of the corridor upgrade (its rationale and timetable for
construction etc.).

To develop this high level economic and financial analysis, we have taken the ‘snap shot’
economic analysis reported in Chapter 5 and have extended this so that a 30 to 60 year
forecasting period is covered. The estimated high level cost of each corridor also forms part of the
analysis and is one of the key input assumptions. All costs and benefit values are subject to
standard discounting methods. This is as follows:

- Adiscount rate of 3.5% per annum is applied for the first 30 years of the appraisal period; and

- Adiscount rate of 3% is applied for the remaining 30 years in the period.

For the purposes of this high level analysis, the calculations assume that the corridor upgrades
take place in the near future with the stream of benefits following on after scheme opening. The
metrics shown in Table 7-2 therefore reflect this assumption although in reality, the corridors are
long term propositions and several years will elapse before construction / upgrade work can take
place. The right-hand column in Table 7-2 therefore provides commentary on the realistic
timeframes anticipated for each corridor.

The high level analysis is not a ‘conventional transport economics’ appraisal as we are not
guantifying traditional benefits such as monetised journey time savings (to users of the corridors)
nor are we calculating the economic benefit of reduced accidents due to transport improvements.

The monetised benefits included here are those described in Chapter 3 (such as GVA increases
and various financial returns to Government). In a fully compliant DfT appraisal, it would be
necessary to also include more ‘traditional’ transport economics impact as well as these wider
impacts. This issue has also been addressed in Section 3.1.

These initial results do, however, show the extent to which high level scheme costs compare with
forecast economic benefits.

We have evaluated both a 30 year appraisal time horizon as well as the longer 60 year period to
give a broader range of feasibility indicators.
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HIGH LEVEL COST DATA

For this high level cost benefit assessment, a series of cost estimates have been drawn from
existing data sources. These cover both road and rail with differentiation between ‘upgrade’ and
‘new corridor’ schemes (and costs).

This is summarised in Table 7-1 below.

Table 7-1  High Level Cost Data

DATA SOURCE DESCRIPTION COST PER KILOMETRE
(£ MILLION)
New Road: Arundel This comprises a major new section of dual
Bypass carriageway constructed away from the
existing A27 alignment. The cost shown £37.5 million

here is based on Bypass Option B (and an
average of the ‘low’ and ‘high’ estimates)

Upgraded Road: A303 This comprises upgrades of sections of the

/ A358 A358 and A303 (lichester — Sparkford) £17 million
roads. The cost here is thus an average of
the two
New Rail Corridor: This per km cost is based on the full
Brighton Main Line upgrade cost (£15 billion) of the BML £174.2 million
(BML) programme as recently evaluated on behalf
of DIT

Reopened / Upgraded This is based on the estimated cost per km

Rail Corridor: Uckfield of reopening the Uckfield to Lewes line (this

- Lewes is a complete upgrade cost and includes a £53.5 million
new tunnel). The estimate is also based on
an average of a 'low’ and ‘high’ estimates

These costs have also been augmented with additional data where this is available. For example,
the North Downs Line upgrade cost estimate includes an ‘operating cost’ element covering the
cost of additional train services and rolling stock.

In addition, some scheme cost estimates are a composite of the data shown in Table 7-1. To
demonstrate this, the proposed new rail corridor between Guildford and Heathrow Airport
incorporates elements of both upgraded existing lines as well as sections of new corridor.

Two economic output metrics are used to indicate feasibility: 1) a Net Present Value (NPV) and 2)

what is termed a ‘high level economic benefit to cost ratio’.
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7.3 ANALYSIS AND RESULTS

Table 7-2 below contains a summary of the infrastructure investments analysis. As well as the
rationale for each corridor project, summary costs and benefits are indicated (in discounted form).

An indicative timetable for delivery is also shown in Table 7-2.

Table 7-2 Potential Infrastructure Investments

CORRIDOR ECONOMIC METRICS IMPLEMENTATION
TITLE RATIONALE COSTS BENEFITS LIKELY TIMESCALES
“South Coast Relief A transformative, new A high capital cost of The benefits are the This is a long term
Road” corridor linking circa £4.1 billion (with highest of all the corridor concept and
Southampton with Brighton annual operating corridors evaluated and  could take up to 20 to 30

(and providing a alternative expenditure of £3 million) total £95 billion over 30  years before fruition
corridor to the current M27 could be supported by years and £145 billion (reflecting planning and
| A27) the very high economic  over 60 years (both total feasibility time horizons)

impacts forecast. are based on discounted

In high level economic amounts)

benefit to cost ratio

terms, these could be as

high as:

1) 30 years: 24.7
2) 60 years: 38.0

“South Sussex Way” Another transformational, A high capital cost of Forecast (discounted) This is another long term,
new corridor — this will circa £6.4 billion (with benefits are also high: transformational corridor
cover a considerable annual operating concept. Its total distance
distance and will link expenditure of £3 million) 1) 30 years: £71 billion s likely to mean that it
Salisbury in Wiltshire with  could be supported by 2) 60 years: £110 would need to be
Hampshire, Sussex and the very high economic billion planned and built in
Kent impacts forecast. phases / stages (20 to 30

In high level economic years for full scheme
benefit to cost ratio implementation). Its
terms, although not as construction will,

high as the ‘South Coast however, relieve

Relief Road’, these could pressure on the M27 /
be as high as: A27 upgrade proposals

1) 30years: 12.1
2) 60 years: 18.6

Mid-Sussex to Thames  To provide a much-needed A capital cost of circa Total forecast Although likely to
Valley Corridor north-south corridor linking £3.1 billion (with annual  (discounted) wider generate substantial
the Thames Valley with operating expenditure of economic benefits are as economic benefits, the
mid-Sussex £1 million) would be follows: environmental and
supported by the forecast engineering issues
benefits to achieve the 1) 30 years: £56.8 surrounding construction
following high level billion of this corridor mean it is
economic benefitto cost  2) 60 years: £87.9 a long term proposition
ratios: billion (taking up to 15 to 20

years to deliver)

1) 30 years: 19.8
2) 60 years: 30.6
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IMPLEMENTATION

TITLE

RATIONALE

COSTS

BENEFITS

LIKELY TIMESCALES

Southampton to

Portsmouth Rail Corridor

Upgrade

To radically improve

connectivity between these
two key cities in the Solent

area by means of a major
rail corridor upgrade

A capital cost of circa
£5.2 billion (with annual
operating expenditure of
£0.5 million) would be
supported by the forecast
benefits to achieve the
following high level
economic benefit to cost
ratios:

3) 30 years: 6.6
4) 60 years: 10.3

Total forecast
(discounted) wider
economic benefits are as
follows:

3) 30years: £31.8
billion

4) 60 years: £49.3
billion

As this corridor and rail
infrastructure already
exists, timescales to
complete this upgrade
could be comparatively
short (could be
implemented in the next
15 to 20 years)

Reading to Waterloo

Upgrade

Given relatively slow

journey times between key

towns in Berkshire and

London (on the Reading to

Waterloo route), this
upgrade envisages
significant capacity
enhancements on the

route so that faster journey

times are possible

Even with a very high
capital cost estimate of
£8.4 billion (with annual
operating expenditure of
£2 million), the following
high level economic
benefit to cost ratios
would be achieved given
the extent of potential
wider beneéfits in this key
corridor:

1) 30 years: 3.8
2) 60 years:5.9

Total forecast
(discounted) wider
economic benefits are:

1) 30 years: £29.2
billion

2) 60 years: £45.2
billion

Significant rail
infrastructure
enhancement would be
required, particularly to
accommodate faster /
more frequent train
services towards the
eastern end of the route
(i.e. closer to Waterloo) —
for this reason, it is likely
to take 15 to 20 years to
build

North Downs Line

To greatly improve rail
connectivity on this
economically important
artery linking the ‘North
Downs’ area (and

Guildford) with the Thames

Valley

Depending on the scale
of upgrade envisaged, a
high capital cost (£4.3
billion) investment would
still generate significant
returns on investment as
shown by these high
level economic benefit to
cost ratios:

1) 30 years: 7.3
2) 60years:11.3

Total forecast
(discounted) wider
economic benefits are:

1) 30 years: £29.1
billion
2) 60 years: 45.1 billion

Given the long
timescales typically
required for major rail
upgrades (to cover
planning and feasibility
as well as construction),
this could take 10 to 15
years to build

‘Southern Access to

Heathrow’

To build on former
proposals to build a new
rail link into Heathrow
Airport (via a spur off the
existing Reading —
Waterloo route). The
proposed corridor would
link as far south as
Guildford and would use
existing sections of line
where necessary

Based on capital costs of
£3.9 billion and £1 million
p.a. operating costs, the
resulting high level
economic benefit to cost
ratios based on the wider
benefits generated would
be:

1) 30years: 8.1
2) 60years:12.5

Total forecast wider
economic benefits are
very similar to those of
the proposed North
Downs Line upgrade:

1) 30 years: £28.8
billion

2) 60 years: £44.6
billion

This is another major
infrastructure scheme
where extensive planning
and further feasibility
analyses are required
before any funding /
implementation decisions
are made — as with the
North Downs upgrade,
this could take 10 to 15
years to build
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IMPLEMENTATION

TITLE

RATIONALE

COSTS

BENEFITS

LIKELY TIMESCALES

A27 Corridor Upgrade

To bring to fruition long-
standing plans to upgrade
the A27 corridor between
Brighton and Portsmouth
(and to address key
‘bottlenecks’ in the
corridor)

If the total upgrade cost
was £1.4 billion, for
example (with operating
expenditure of £1 million
per annum), the following
high level economic
benefit to cost ratios
would be achieved

1) 30 years: 19.8
2) 60 years: 30.4

30 years: £25.0
billion
60 years: £38.7
billion

Based on this preliminary Depending on the current
evaluation, total

(discounted) wider
economic benefits are:

work being undertaken
by Highways England on
the overall feasibility of
the A27 corridor
upgrade, it is possible
that works could
commence in the next 5
to 10 years. The
Government stated in
December 2014 that the
corridor would receive
investment as part of its
Strategic Road Network
(SRN) and this may
mean that
implementation could
happen sooner
compared to other
corridors

Brighton Main Line
Upgrade

The transport link between
Brighton and London is of
strategic importance to the
region — although this
proposal has focussed on
the main Brighton to
London rail link, the
corridor is also served by
the A23/ M23

Based on the “full scale”
upgrade cost of £15
billion (with assumed £3
million annual operating
expenditure), the
following high level
economic benefit to cost
ratios would be achieved
— these ratios could
potentially be higher if
some of the more
‘intermediate’ upgrade
proposals were used as
the basis for the corridor
upgrade:

1) 30years: 1.1
2) 60 years: 2.6

30 years: £23.4
billion
60 years: £36.3
billion

Based on this preliminary The BML upgrade is
evaluation, total

(discounted) wider
economic benefits are:

currently being assessed
by DfT and depending on
the results of this study,
further work could be
undertaken on this major
upgrade. Timescales for
implementation are likely
to remain in the ‘long
term’ category given the
nature and scale of the
works (next 10 to 15
years)

A3 Corridor Upgrade

To improve connectivity in
the A3 corridor (Surrey —
Portsmouth / Solent area)
by addressing key sections
where there are capacity
constraints (such as the
section near Guildford as
well as adjoining feeder
roads)

Based on a high level
estimate of capital
expenditure for total
corridor improvement
(E1.4 billion), the
following high level
economic benefit to cost
ratios could be achieved:

1) 30 years: 14.5
2) 60 years: 22.3

30 years: £18.4
billion
60 years: £28.4
billion

Based on this preliminary Following on from the
evaluation, total

(discounted) wider
economic benefits are:

Hindhead Tunnel
opening in 2011, further
proposals for the A3
corridor include major
widening works in the
Guildford area as well as
improvements near the
Hog’s Back junction. The
scale of these (and the
necessary planning
requirements) will mean
that it could be 10 to 15
years before scheme
implementation
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IMPLEMENTATION

TITLE

RATIONALE

COSTS

BENEFITS

LIKELY TIMESCALES

Southampton to
Newbury A34 Corridor
Upgrade

To improve this key
strategic route linking
Southampton with
Berkshire, Oxford and
points north

With an upgrade cost
between Southampton
and J13 of the M4 of
approximately £1 billion,
the following high level
economic benefit to cost
ratios would be achieved:

1) 30years: 17.4
2) 60 years: 26.7

Based on this preliminary
evaluation, total
(discounted) wider
economic benefits are:

3) 30years: £16.5
billion

4) 60 years: £25.6
billion

This is a major corridor
upgrade that could take
15 to 20 years to fully
implement. Nevertheless,
incremental
improvements over time
could help achieve the
overall goal of a
complete corridor
upgrade (with the high
economic benefits this
will generate)

Basingstoke to Reading
Corridor

To improve connectivity
between Basingstoke and
Reading by upgrading the
A33 corridor

Based on a high level
capital cost estimate of
£460 million, the
following high level
economic benefit to cost
ratios could be achieved:

1) 30 years: 26.3
2) 60 years: 40.1

The evaluation of the
A33 upgrade indicates
the following wider
economic benefits:

1) 30years: £11.5
billion

2) 60years: £17.8
billion

Work on upgrading the
A33 north of Basingstoke
has already been
evaluated and subject to
consultation. The
additional works
proposed for this corridor
upgrade could therefore
be scheduled within the
next 5 to 10 years

M27 — A31 Corridor
Upgrade

To upgrade sections of the

M27 — A31 corridor

between Southampton and

Dorset (Poole /
Bournemouth) — to
facilitate improved journey
times and connectivity

Based on a capital cost
estimate of just under £1
billion, the following high
level economic benefit to
cost ratios could be
achieved:

1) 30 years: 13.6
2) 60 years: 20.9

Significant wider
economic benefits would
be generated:

1) 30years: £11.9
billion

2) 60years: £17.5
billion

Some works on this
busy, important corridor
are already being
evaluated / planned and
this proposed corridor
upgrade can be
developed from this (and
could be completed in
the next 5 to 10 years)

A320 Corridor Upgrade

To provide significant

capacity enhancements on

this comparatively short
but very highly used
section of road

Given a capital cost
estimate of
approximately £335
million, the following high
high level economic
benefit to cost ratios
reflect the high level of
agglomeration increase-
based (and other)
economic benefits that
could potentially be
achieved:

1) 30 years: 27.3
2) 60 years: 41.9

Significant wider
economic benefits would
be generated:

1) 30 years: £8.5 hillion
2) 60 years: £13.3
billion

This corridor upgrade is
over a relatively short
distance compared to
other corridors and could
therefore be
implemented in a shorter
timescale (10 to 15
years). The upgrade
could be linked with
improvements to the A3
near Guildford
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IMPLEMENTATION

TITLE

RATIONALE

COSTS

BENEFITS

LIKELY TIMESCALES

A22 Corridor Upgrade

This corridor upgrade will
enable Eastbourne and the
East Sussex coast area to
have significantly
enhanced connectivity with
Surrey, Greater London
and other areas of
economic importance in
the region

Based on capital costs of
£1.2 billion, the following
high level economic
benefit to cost ratios
could potentially be
achieved:

1) 30 years: 3.6
2) 60 years: 5.6

The following wider
economic benefits could
be generated:

1) 30 years: £4.0 billion
2) 60 years: £6.2 billion

This is major corridor
upgrade and given its
length, could be
upgraded in stages (over
the next 15 to 20 years),
with the key capacity
‘bottlenecks’ addressed
first before other
strategic widening and
dualling works takes
place. This is very much
a long term corridor
proposal

A31 Upgrade

This upgrade is required
given that this section of
the A31 and its intersection
with the A3 is the source of
much congestion and
delays (as well as being a
major accident risk)

Based on capital costs of
£550 million, the
following high level
economic benefit to cost
ratios could potentially be
achieved:

1) 30 years: 5.7
2) 60 years: 8.8

The following wider
economic benefits could
be generated:

1) 30 years: £2.9 hillion
2) 60 years: £4.6 billion

Compared to some of the
other strategic corridors,
this upgrade covers a
comparatively short
distance and could be
implemented within
relatively short
timescales (10 to 15
years)

Newhaven - Lewes -
Brighton Corridor
Upgrade

This upgrade will facilitate
much better connectivity
between Newhaven and
Brighton as well as
providing better links to
Lewes (both Newhaven
and Lewes will also gain
better access to jobs in
Brighton)

Based on capital costs of
£440 million, the
following high level
economic benefit to cost
ratios could potentially be
achieved:

1) 30 years: 5.4
2) 60 years: 8.3

The following wider
economic benefits could
be generated:

1) 30 years: £2.2 hillion
2) 60 years: £3.5 billion

As with the A31 upgrade,
this is a comparatively
short-distance corridor
(although major works
will still be required,
especially in terms of
addressing the existing
‘bottleneck’ at the busy
A26 / A27 junction). This
could take 10 to 15
years.
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8 HOUSING, GROWTH AND FUTURE
DEVELOPMENT

8.1 INTRODUCTION

The analysis described up to this point has addressed the economic impact of developing
strategic transport corridors in terms of key economic metrics such as additional GVA and
employment opportunities.

In addition, and to reflect that the corridors will be developed in the future, several background
factors need to be taken into account. These include:

- Housing developments: the study area is one of the fastest-growing in the UK with forecast
growth in population putting increasing levels of pressure on the need to develop new
housing;

- Growth in key sectors: as well as background economic growth, several “high tech” and
“high value” sectors across the study area will continue to expand. Taking the information
technology sector as an example, growth in this sector will not only generate higher levels of
GVA but will also generate higher productivity levels as each worker will produce more GVA,;
and;

- Other developments: in addition to housing developments, other major developments are
also planned across the region and these will be impacted by / have an impact on the
strategic corridors proposed.

The purpose of this chapter is to describe the types of developments taking place, the urgent
need for these developments in the study area (particularly housing that is affordable to workers
in the region) and ultimately, how the strategic corridors will have a crucial role to play in terms of
1) helping facilitate the developments in the first place and 2) how the developments themselves
will support the impacts generated by the corridors.

8.2 KEY DEVELOPMENTS IN EACH LEP AREA

Each LEP area has clear, distinct objectives with respect to economic and housing development.
By summarising the key objectives and aims of each LEP area, the types of developments
proposed are made clear.

THAMES VALLEY BERKSHIRE

Berkshire and the Thames Valley has continued to display strong employment growth in recent
years and this growth is likely to continue into the future given the concentration of employment in
the key ‘high value’ sectors that continue to perform well. These include telecoms, IT, professional
services and the utilities sectors. There are clusters of professional services activity within
Bracknell Forest and Reading with workers very much reliant on good transport access (both rail
and road) to access these high value jobs.

The impact of the different employment clusters on travel patterns in the TVB LEP area is
demonstrated by the three broad ‘travel to work areas’ (TTWAS) defined below:

- “Reading TTWA”: this comprises all of Reading and Wokingham boroughs as well as the
majority of Bracknell Forest (and includes parts of South Oxfordshire, West Berkshire,
Windsor and Maidenhead and Hart);
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- “Slough and Heathrow TTWA”: as well as including all of Slough borough and parts of
Windsor and Maidenhead, most of this area is situated towards the east of the LEP and
covers Runnymede, Spelthorne, South Buckinghamshire and the London Boroughs of
Hillingdon and Kingston upon Thames; and

- “Newbury TTWA”: this area covers most of West Berkshire and parts of Wiltshire,
Basingstoke and Deane and Test Valley.

These travel to work areas have a major influence on the housing market given that the location
and development of housing in Berkshire reflects both household migration and travel to work
patterns from surrounding local authority areas.

Given that growth in working age population is forecast to decrease across the majority of
Berkshire authorities whilst growth rates increase across a number of nearby authorities, these
anticipated trends are also likely to have an impact on travel to work patterns to, from and within
Berkshire. The likely outcome that travel flows into Berkshire will increase over time as a result of
these developments places even greater emphasis on the need to improve key movement
corridors.

To accommodate future population growth in the LEP area and to ensure there is sufficient
housing (at affordable levels) for the workers needed in the future, there are extensive plans for
housing development across the various local authorities in the area.

At stated in the LEP’s Strategic Economic Plan (SEP), it is crucial that housing availability and
affordability do not constrain the future growth of Berkshire’s economy. The SEP also makes it
clear that plans for housing growth must take account of wider infrastructure constraints. As
evidence of this, the LEP’s Infrastructure Programme states that it is imperative to invest in
transport to unlock some major housing developments.

Similarly, to ensure that economic potential is not constrained by labour supply issues, congestion
problems must be addressed and planned housing - some of which is dependent on upfront
infrastructure investment — must be delivered as quickly as possible.

Through the Thames Valley Berkshire Local Growth Deal, the LEP is supporting seven transport
schemes in 2015/16 (out of 22 in the whole Growth Deal). The purpose of these investments is to
unlock housing development sites (for example, there are over 16,500 houses linked to these
schemes) and to increase the overall capacity of the network to deliver the level of reliable
journeys the economy requires.

Although these are relatively small, ‘localised’ schemes compared to strategic movement
corridors, they nevertheless provide clear evidence of the importance of transport infrastructure
as a means of unlocking development and more importantly, the fact that these schemes are
being strongly promoted indicates the urgency with which infrastructure is required.

SOLENT

The Solent LEP area is an internationally-recognised economic hub incorporating the Isle of
Wight, the major cities of Portsmouth and Southampton, the M27 corridor and the Solent
waterway. The area has particular strengths in key economic sectors and also has world-class
universities, a strong base of high quality Further Education colleges and excellent transport links.

The continued economic success of the area is very much dependent on the communications
inter-dependencies between the cities and the wider Solent area with the Solent economy’s
significance extending considerably beyond the LEP area (and thus making an important
contribution to the national economy).
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Continued and improved transport access to the major hubs centred around Southampton and
Portsmouth is critical given the economic importance of these hubs as well as the centres of
economic activity within the LEP area.

In its evidence base to support the Solent Strategic Economic Plan (SEP), the LEP’s “Connecting
Growth” initiative sets out how strategic (and local) transport links impact on the Solent economy
both now and in the future. One of the key outcomes from the analysis is that new housing and
employment floor space will support growth whilst transport infrastructure will perform a critical
role unlocking these sites (and thus encouraging and accelerating inward investment).

There are already several examples of where strategic growth opportunities have been identified
and some of these are shown below:

- In the Fareham and Gosport peninsula, there is a requirement for a package of transport
investments that unlock opportunities for strategic housing and employment growth at the
Solent Enterprise Zone at Daedalus and at the 6,000 home Welborne development (the
transport schemes include an upgrade to Junction 10 of the M27, associated junction
improvements on the local road network and new highway access to the Solent Enterprise
Zone);

- To accelerate the delivery of the strategic housing site at North Whiteley (located near to
Junction 9 of the M27), there is a requirement for a new highway to be constructed joining the
existing Whiteley Way with the highway network to the north. This will unlock the 3,500 new
homes proposed; and

- As well as road connectivity improvements, the rail corridor between Portsmouth and
Southampton has a significant role to play enhancing movements across the sub-region
whilst also providing better connections to Southampton Airport and points east.

Improvements to this rail corridor will 1) relieve pressure on the already busy M27, 2) improve
labour and business interaction between the two cities (and the areas in between) and 3) provide
improved rail access to the airport from the east. As rail journey times in this corridor are
comparatively long, movements are still concentrated on the M27 corridor and this increases
delays and congestion.

A more detailed list of sites where ‘unlocking’ is essential for development is provided below:

- Welborne: a planned 6,000 home development situated to the north of Fareham (112,000
square metres of employment floor space is also proposed). Unlocking the site will require
infrastructure developments, specifically new and improved strategic transport infrastructure
at Junction 10 on the M27 - this is essential to initiate the development;

- North Whiteley: as described above, this strategic growth area will provide 3,500 new homes
and associated infrastructure. Support is required for a major new transport link serving both
the proposed growth area and the existing community (which at present has only one main
highway access on to the M27);

- Marchwood military port: the Sea Mounting Facility at Marchwood has been taken on by
Solent Gateways Limited, who will be operating the site. There are opportunities for growth at
this site through port-related activity other than the sea mounting facility that will continue to
operate here;

- Solent Enterprise Zone: the first phase of development is already underway and further
phases are being planned. Although road improvements are underway to enhance
accessibility between the M27 and the Enterprise Zone, “transformational” schemes are also
needed to provide an alternative route to the Gosport Peninsula (i.e. the current route from
the M27 via the A32 is extremely congested at certain times of the day); and
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— Other sites, including the Ford Site, Eastleigh Riverside and Southampton Airport (the
redeveloped site will provide a prestigious and attractive new gateway to Southampton),
Gosport Waterfront (a priority site in the Solent Strategic Economic Plan) and Itchen
Riverside (a regeneration project in Southampton covering an area of 105 hectares on both
sides of the River ltchen - a draft Master Plan is currently being prepared).

Although this list is not exhaustive, it does provide an indication of the types of development sites
that are needed to accommodate the area’s growth plans and the transport / infrastructure
interventions necessary to unlock them.

At a more strategic level, the demands placed on the main transport networks, combined with the
impact of planned housing and employment growth, will severely constrain the Solent economy if
not addressed.

This is why strategic movement corridors will play a key role in an integrated transport network
that enables forecast growth at the three International Gateways (the ports of Southampton and
Portsmouth and Southampton International Airport) as well as at key housing and employment
sites.

ENTERPRISE M3

Although the economy of the Enterprise M3 area is very powerful in its own right (e.g. Enterprise
M3 is ranked second out of 39 LEPs in terms of the local business base), there is a relatively
restricted employment market and when this is combined with a growing demand for higher level
and Science, Technology, Engineering and Mathematics (STEM) skills, along with an ageing
population, high levels of out-commuting and low graduate retention, there is a strong risk that
future economic growth will be impeded.

This will have both regional and national impacts given the strength of the economy in the area
and how much it contributes in terms of GVA and productivity.

The labour market restrictions are being exacerbated by a shortage of housing and in particular,
housing that is affordable to workers. This means that 1) the Enterprise M3 area cannot offer
suitably priced housing to those workers who are needed to support economic growth and 2) the
area is unable to compete effectively with the employment opportunities available in London.

It is for these reasons that the LEP and stakeholders in the region are supporting sustainable
economic development solutions and the creation of more balanced communities. A series of
focused sustainable transport measures are also being pursued to reduce the very high levels of
congestion experienced in the LEP area.

To help facilitate economic growth and to realise the potential of the area, housing provision must
be accelerated. The LEP’s strategic ambition is to therefore support and accelerate (via
infrastructure provision) the delivery of housing by up to 25% above the baseline achieved
between 2003 and 2013 (typical annual baseline delivery was approximately 920 units per
annum). This means that with Government support, up to 11,500 new homes will be delivered
over the next 10 years. This acceleration of delivery would be achieved without an increase in the
Local Plan targets set by individual local authorities. There are two factors in achieving this goal:

— The infrastructure funding contained in the LEP’s Local Growth Deal submission; and
- Support for strategic transport interventions.
To help achieve these targets, a number of strategic development sites are in Enterprise M3'’s

Growth Towns and Step-up Towns whilst a series of targeted interventions — including transport
interventions - will play a key part in realising their potential.
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One key message from the LEP’s Strategic Economic Plan is that to facilitate the necessary
housing growth, it is vital that Government not only invests in the infrastructure schemes set out
within the Growth Packages and more widely, but also that it commits to working to help
accelerate those strategic schemes being delivered by Highways England and Network Rail.

Specific projects include Junction 9 of the M3 and the A3 corridor improvements near Guildford.

The two largest sites in the Enterprise M3 area — Whitehill and Bordon (4,000 homes) and
Wellesey in Aldershot (3,850 homes) were both due to start on site in 2014/15 and present a
considerable opportunity for the area. Further examples of the Growth Towns and Step-up Towns
(and their respective infrastructure schemes) are shown below:

- Growth Towns:

= Basingstoke: includes packages of highways projects to improve capacity and support
housing development such as the ‘Basingstoke North’ and ‘South West Corridors to
Growth’ schemes

= Farnborough: includes a package of highway projects to address congestion in
Farnborough such as the capacity improvements on the A325, A327 and A3011

= Guildford: includes a sustainable transport package for Guildford and a package of
highways projects including improvements to the Guildford gyratory and a Sustainable
Transport Package

= Woking: includes an investment package to tackle major congestion issues (such as
Victoria Arch capacity improvements), a sustainable transport package and A320 / A322
road improvements to help progress plans to accelerate housing delivery, including the
regeneration of Woking Town Centre

- Step-up Towns:
= Aldershot: includes a sustainable transport package
= Andover: includes a sustainable transport package

= Camberley: includes highway improvement schemes to ease congestion on the A30 / A331
corridor and the approach to the M3 approach plus sustainable transport packages for
Frimley and Camberley

= Staines: includes the Wider Staines-upon-Thames sustainable transport package - aimed
at improving access to Heathrow and employment sites

= Whitehill and Bordon: includes an Inner Relief Road (to accelerate development and
regeneration of the green town and development of housing and large scale commercial
and retail development) plus a sustainable transport package

COAST TO CAPITAL

In its Strategic Economic Plan (SEP), Coast to Capital LEP states that essential infrastructure -
particularly transport infrastructure - is reaching capacity and is no longer robust enough to
support future growth. In addition, the housing market needs unblocking if there is to be sufficient
capacity for economic growth.

In other words, there cannot be sustainable economic growth without housing growth since
shortages of housing (at affordable prices) makes it difficult for employers to attract and retain the
workers needed to grow their businesses.

As part of the Coast to Capital Transport Programme, three types of transport schemes have
been identified. The aim of these is to unlock stalled economic growth across the LEP area:

Influencing Strategic Transport in the South East WSP | Parsons Brinckerhoff
Thames Valley Berkshire LEP Project No 62103750
March 2016



54

- Connectivity and capacity schemes to unlock new land by providing new and/or enhanced
transport connections;

- Sustainable transport packages which regenerate areas by tackling congestion and
improving journey quality and reliability; and

- Resilience schemes to help keep the network operating at all times of the day and week.

The LEP has also identified 20 schemes which would directly unlock new housing, jobs and/or
employment floor space. These schemes provide the transport capacity or connectivity needed
for one or more new developments to be viable. In many cases, these schemes would tackle
problems that cause severance and delays.

There are thus several schemes already put forward to enhance connectivity and unlock new
development. In several cases, schemes have been implemented and to the west of Horsham in
West Sussex, for example, new junction and road links connect the A24 with new housing
developments.

Coast to Capital’s Strategic Economic Plan also sets out how the LEP will invest in infrastructure
(including transport) to bring forward existing housing permissions that are currently blocked and
to also enable an increase in new permissions. Based on the LEP’s strategic ambitions for new
housing, these initiatives will bring forward an additional 7,331 homes.

To demonstrate the magnitude of housing need in the Coast to Capital area — and thus the urgent
requirement for improved transport infrastructure to unlock these sites - interim findings from ONS
and the Department of Communities and Local Government (DCLG) suggest that the LEP area
will need to accommodate an additional 95,000 households between 2011 and 2021 to meet
future demand. This is because an additional 190,000 residents are expected in the area.

The local authorities in the area have identified potential sites with a capacity to deliver 62,800
new homes over the first 10 years of the Local Plan period and 98,851 new homes up to 2031.
Over an assumed 20 year period, this equates to approximately 5,400 new homes per annum,
Given that a much smaller build rate was achieved over the previous ten years (4,350 new
dwellings per annum), there is a clear role for new infrastructure to play in increasing this.

8.3 HOW THE STRATEGIC CORRIDORS WILL SUPPORT GROWTH

From the above, it is evident that there is a) an urgent requirement for new housing in the region
to support growth and b) a need to increase the rate of house building so that this growth
potential can be realised.

Provision of strategic transport corridors will help unlock much needed housing development as
the enhanced connectivity between local authority areas will be one of the main enabling factors.
This will be particularly applicable as the housing programme looks to gather pace and will reflect
the polycentric nature of the study geography.

There will be a dynamic relationship between the corridors and the new developments as several
of the proposed housing sites (such as Whitehill and Bordon) are of a significant size and scale -
not only are the corridors therefore essential to help improve connectivity to these new sites in the
first place, they are also necessary to accommodate to the increased movements generated by
the developments.

To indicate how the strategic corridors interact with housing development plans in each local
authority area, the figures below show the basic alignment of each corridor together with what
level of housing development is required / proposed.
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Figure 8-1 North Downs Line

Overarching Theme: the upgrade will help faciliate
635 new homes housing in the east-west Surrey corridor whilst also
reqﬁed each year in helping to unlock development in Berkshire

Reading requires 5,210
dwellings in 2016 - 2026

Wokingham

13,230 dwellings needed - for Bracknell
which substantial infrastructure Forest
investment will be required

Bracknell Forest

At least 3,760 new homes
needed in the District to 2026

Guildford

374 new houses are required
each year (6,350 in total by 2026)

Reigate +
Banstead

Oct15 Housing Market 930 homes in urban Green Belt
Assessment indicates 1,729 area+ 1,610 homes in Reigate
dwellings per annum are needed and Redhill

Figure 8-2 A27 Corridor Upgrade

Overarching Theme: given growth projections, housing &
development is required throughout this critical corridor
and the A27 upgrade will help facilitate this

The strategic sites of Tipner, Of Chichester's overall 7,388

Port Solent & Horsea Island rel . Provision made for additional The City Plan specifies 11,300 by
on provision of transport g nv“sl\i/;ll E‘gﬁ:h;;it.:;ift_’wg‘_:ssf(fg;ﬁ;) 200 dwellings per annum (4.000 2030 as weFIJI as essential
infrastructure in total in 20 years to 2026) infrastructure development

corridor

Brighton +
Hove

Portsmouth Chichester Worthing

Havant's housing target

includes a proportion of the Strategic annualised requirement is for 3,488 - 3,638 new homes needed
2000_300016‘5 homes at the 758 houses per annum - considerably between 2011 & 2031 (includes
more than historic average developments at Shoreham

Waterlooville MDA Harbour, New Monks Farm &

West Sompting)

Figure 8-3 Basingstoke to Reading Corridor Upgrade

Reading requires 5,210
dwellings between 2016
& 2026

Provision made for the delivery
of at least 10,500 net additional

S =co o

13,230 dwellings needed - for

. dwellings and associat_ed West Wokingham Which substanti_al infrastn_lcture
infrastructure over the period to . investment will be required
Berkshire
2026
Basingstoke
+ Deane Overarching Theme: this is a key "growth corridor" where
the upgrade of the strategic road link will help unlock the
necessary number of new homes
Number of homes required =850
each year (over 18 years),or
15,300 in total (1,527 already
supplied by 2014)
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Figure 8-4 Southern Access to Heathrow Airport

Overarching Theme: as well as providing enhanced
connectivity with Heathrow Airport, this strategic corridor
provides much-needed improvements to this key north-
south artery and will act as a catalyst for future
development, including housing

LHR, Hillingdon
(Greater London)

The Regional Spatial Strategy
for the South East requires
Spelthorne to provide 3,320

homes in total up to 2026 (166_

per annum)

Spelthorne

Strategic Housing Market Assessment
(SHMA) indicates a need for 541 homes
per annum - it is acknowledged that
"other measures" -including
infrastructure - need to be put in place to
help achieve this

Woking town centre alone
requires circa 2,000 homes to
2027 with other developments in
West Byfleet and "The Villages"

October 2015 Housing Market
Assessment (HMA) indicates
1,729 dwellings per annum are
needed

Guildford

Figure 8-5 Reading — Waterloo Line Upgrade (in key Berkshire corridor)

Overarching Theme: by improving journey times on this
relatively 'slow' rail corridor, connectivity will be enhanced
and this is likely to help the housing and development
targets

Strategic Housing Market Assessment
(SHMA) indicates a need for 541 homes
Reading requires 5,210 perannum -itis acknowledged that
dwellings between 2016 & 2026 "other measures" -including

infrastructure - need to be putin place to
Reading

635 new homes required each
year in Bracknell Forest

help achieve this

. ~—
) Windsor & Hounslow (&
Wokingham Bracknell R - points east to
Forest Maidenhead Y Spelthorne London)
S~——— S~~——
13,230 dwellings needed - for which Preferred Policy Option HOU 1 covers The Regional Spatial Strategy
substantial infrastructure investment will provision of 7,415 dwellings - this level of for the South East requires
be required delivery can only be realised where Spelthorne to provide 3,320
development is not restricted and/or homes in total Up to 2026'—166
sites can be supported (through new —eranr?um)
infrastructure etc.) berannum
Influencing Strategic Transport in the South East WSP | Parsons Brinckerhoff
Thames Valley Berkshire LEP Project No 62103750

March 2016



S7

Figure 8-6 Reading — Waterloo Line Upgrade (in key Berkshire corridor)

Overarching Theme: the BML (+ A23 corridor) is not only
the main transport link between London and the South
Coast but can also act as a catalyst to the key
developments (including housing) in each segment of the
corridor

City of
Westminster

Population growth means that
an additional 27,000 new homes
would be
needed by 2031 to meet demand

Local Plan makes provision for

the development of a minimum

of 5,100 new dwellings over the
2015 - 2030 period

(infrastructure constraints need
to be overcome)

Mid Sussex DC is proposing to increase the number of
homes to be delivered by the District Plan (from 650 to 800
per year) - this includes a new strategic development site

for 600 dwellings at Hardriding Farm, Pease Pottage
(proposals to be submitted for Examination in early 2016)

; The City Plan specifies 11,300
Brighton + new dwellings by 2030 as well
Hove as essential infrastructure

development

Figure 8-7 A3 Corridor Upgrade

Elmbridge

Draft SHMA (October 2013) estimates that
8,450 new homes are required between
2013 and 2031 (or 470 per year) -
although this still needs to be verified,
this level cannot be achieved under

3,375 additional dwellings are
proposed for the 2011 - 2026
period (subject to proper
planning of necessary

Guildford

isti ici infrastruct
existing policies October 2015 Housing Market infrastructure)
Assessment (HMA) indicates
1,729 dwellings per annum are
needed
East Hants
Provision for 10,060 dwellings
between 2011 and 2028 -
Whitehill and Bordon Strategic
Allocation = 2.725 homes
Havant's housing target
Portsmouth includes a proportion of the
2,000 - 3,000 new homes at the
Waterlooville MDA
The strategic sites of Tipner,
Port Solent & Horsea Island rely
on provision of transport
infrastructure
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9 SUMMARY, CONCLUSIONS AND
RECOMMENDATIONS FOR FURTHER
WORK

9.1 SUMMARY OF WORK

We have developed a quantitative approach that uses recognised DfT “Wider Impacts” guidance
as the main building block to establishing how strategic corridor improvements can generate a
range of benefits. These impacts include those not typically captured in conventional transport
scheme appraisals.

The approach has been developed so that different corridor concepts can be tested quickly and
across different geographies (and distances) in the study area. Based on improvements in
connectivity, a series of economic benefits have been calculated covering increases in GVA at a
‘local’ level (based on improvements in productivity), increases in employment (supported by the
increased GVA) and increases in taxation-based revenue streams to Government.

The work has focussed on the impact of a change to current travel characteristics in each
corridor. These impacts are then extrapolated forward over a 60-year appraisal period so that the
high level cost-benefit assessment can be undertaken.

For the high level cost benefit assessment, a series of cost estimates were taken from existing
data sources. These cover both road and rail schemes with differentiation between ‘upgrade’ and
‘new corridor’ schemes (and costs).

The initial findings have shown that large-scale ‘transformational’ corridors could generate a high
level of wider economic impacts, especially when the corridor serves several Local Authority
Districts (LADs). These benefits do, however, need to be traded off against the feasibility of the
corridor, both in terms of cost (likely to be very high for major schemes) and deliverability. The
latter reflects the various engineering and environmental characteristics of each scheme.

OTHER CONSIDERATIONS
9.2 ACCOMMODATING HOUSING GROWTH

Data from the local authorities, including Local Plan data on housing requirements across the
region, were also collated. Where major housing developments are proposed (such as at Whitehill
and Bordon near the A3 corridor), these have been placed in the context of the strategic corridors
put forward. As shown in the series of figures in Chapter 8, there are major housing requirements
at strategic points within each corridor.

Although the interaction between transport infrastructure, housing and economic growth is a
complex one (with transport infrastructure often being a prerequisite for new housing
development), there is no doubt that the South East region requires a level of housing provision
significantly above what has been delivered historically.

The new corridors can therefore help unlock these developments and thus boost the rate of
supply of new housing.
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9.3 REFINING OPTIONS AND DEFINING SCHEMES

Having demonstrated the potential economic impacts of the new corridor proposals, further work
will be required to investigate each option in more detail. This will include more detailed costing of
the proposals as well as more in-depth analyses of land use impacts and the impacts on housing /
employment sites.

The modal choice for improvement schemes needs careful consideration and will be highly
dependent on the existing configuration of the transport network in each town or city along a
corridor. This will necessitate a different local solution to ensure that any corridor improvement
adds full value to each location.

9.4 STRATEGIC PLANNING — PAN PUBLIC SECTOR APPROACH

This report has highlighted the potentially large economic benefit from investing in
transformational transport infrastructure schemes in the study area. By its nature, the work
assumes that 1) the different transport infrastructure providers responsible for the proposed
improvements would be the ‘deliverers’ of the schemes and that 2) the other important subsidiary
issues that need to be addressed would be in place or planned by other infrastructure providers or
planning authorities.

Each corridor identified in this study will therefore need a ‘Joint Investment Plan’ involving both
national and local authorities. This joint planning approach will help identify the overall corridor
improvement and the local changes necessary to accommodate and maximise its benefits. In
undertaking such joint working, all options for solutions should be considered using the principal
of ‘fundability’ (i.e. that investment capital is a single pot from the public and private sector) and
that the most cost effective deliverable solutions are prioritised.

The joint working between national and local authorities will also encompass all issues that affect
socio-economic well-being, including interdependencies and trade-offs between local authority
areas.

The need for a pan-public sector approach to strategic planning would ideally also directly
influence spatial planning policy in whatever arrangement (and in whose jurisdiction it manifests
itself in the future). Some current transport demand, particularly on the highway network, is a
result of uncoordinated planning and transport policy both between the local planning authorities
and the planning authorities’ transport infrastructure providers.

A particular example is encouraging development and higher densities of residential development
around existing or proposed public transport services and interchanges to maximise their use and
create additional public transport services for neighbouring areas. This policy has reduced
existing demand on the highway network and has freed up capacity for other uses in several
examples in the UK and globally.

Joint spatial/land use planning across geography similar to this study area could also help refine
the strategic infrastructure requirements and allow local authorities to trade housing and
employment allocations so that new development can be located in the most economically
advantageous areas and maximise the benefits of any transport infrastructure investment.
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9.5 URBAN CONNECTIVITY AND PUBLIC TRANSPORT PROVISION

The four LEPs and transport authorities that commissioned this study consulted with interested
parties and stakeholders before appointing WSP | Parsons Brinckerhoff. As a result of this
consultation, Highways England commissioned a complementary study that considered the
existing differences in modal share depending on the twin variables of inter-urban journey times
and the provision of public transport services within an urban area. This is the Orbital Strategic
Public Transport in the West and South West beyond the M25 study referred to earlier.

The findings of the report should also be taken into consideration when considering the issues
discussed in 9.3 and 9.4. The report was commissioned by Highways England to highlight that the
investment and improvement in the Strategic Road Network (SRN) will not in isolation provide the
enhancement in capacity and improvements in access necessary to realise the economic
potential of the study area, and that consideration to all modal solutions and access to and from
the strategic corridors was of equal importance.

A key finding was that where existing inter-urban journey times were better for rail compared to
road, user numbers were markedly higher on rail than in similar areas. In addition, a high density
of public transport provision within an urban area also increased the percentage of users using
rail for inter-urban journeys. The reason for this is assumed to be that more people access rail
stations by public transport making the end to end journey on public transport easier and more
attractive (hence the higher model share).

To bring this into the context of the issues discussed in 9.3 and 9.4, urban areas need to be of a
minimum size and population density to generate sufficient demand to have a dense public
transport network that is financially sustainable for operators. This is to ensure long term planning
policies enable the concentration of housing growth in existing urban areas, as opposed to
distributing growth to smaller towns and villages where public transport provision cannot cater for
the majority of new demand created.

In consultation with Highways England, the concept of parkway stations, park and ride and park
share facilities is also an area they wish to be explored as part of any corridor improvement
schemes. Such facilities constructed upstream of existing congestion “hot spots” could provide
some degree of relief by allowing people to meet at convenient rendezvous locations and share
onward journeys. Other options include 1) transferring to public transport for access to town and
city centres and 2) when situated next to a rail line, provide a parkway interchange for people
making longer distance rail journeys, particularly into London. It is appreciated that there needs to
be spare peak time rail capacity to allow the concept to work in terms of parkway stations and that
the infrastructure necessary could be costly.

The report is appended as an Annex to this report
9.6 RECOMMENDED FUTURE WORK — MODAL SHIFT

The existing highway and rail network in the study area serves to allow movements within the
economic geography and through it. Although this is true of most areas in the UK, the presence of
London, the Channel Ports and Heathrow and Gatwick airports makes the situation more extreme
compared to other areas. Therefore it will also be important to consider investment in options and
solutions further afield that could free up capacity on the existing network.

An example would be for the LEPs and local authorities to influence the recently commissioned
M25 SW Quadrant Study to look at traffic using the network to access Heathrow and Gatwick
airport that has to travel through the study area and to investigate options for modal substitution
that result in demand reduction. The previously mentioned Heathrow Southern Rail access could
also be evaluated in terms of creating direct access from the Great Western Main Line and the
Basingstoke to Woking Line.
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The North Downs Line improvement would encourage some modal shift for accessing Gatwick
Airport but could also be enhanced by the creation of direct interchange at Farnborough between
the North Downs Line and the Basingstoke to Waterloo Main Line. The interchange will also help
connectivity between Basingstoke and Guildford.

9.7 RECOMMENDATIONS — STRATEGIC TRANSPORT MODELLING

This study has deliberately not considered the monetised journey time savings and accident
reductions of standard transport economic benefits and has focused on the wider benefits. This
means that the value of the corridor improvements in terms of a Benefit Cost Ratio (HIGH LEVEL
ECONOMIC BENEFIT TO COST RATO) will be higher than has been estimated in this study. In
addition, any new corridor or improved corridor will attract strategic traffic passing through the
area and this economic impact has been not been calculated. Transfer of strategic traffic could
also reduce the available capacity for movement in the area.

These three issues could be broadly calculated by a Strategic Transport Model which is a
recommended next step in prioritising the corridors for scheme development and investment
across the study area. Highways England’s Regional Transport Models may be suitable for this
purpose when they are available later this year.

Influencing Strategic Transport in the South East WSP | Parsons Brinckerhoff
Thames Valley Berkshire LEP Project No 62103750
March 2016
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EXECUTIVE SUMMARY

Alongside the various studies being carried out as part of the Government’s Severn tidal power feasibility study,
the assessment of the possible constraints in terms of supply chain is also an important consideration in any
decision on whether the Government could support any option.

The implementation of a tidal scheme in the Severn estuary, especially a large one (or a combination of smaller
schemes), would require not only a great amount of materials and equipment but also large scale innovative construction
design and installation processes (numerous caissons, long embankments, sluices, locks etc). Although most of the
technologies and construction design are proven and mature, the magnitude of the largest schemes would require a
multi-national joint venture.

In order to make sure the regional, national and international market will be able to meet the project’s likely level of
demand, a supply chain survey has been undertaken. This survey is based on the responses to a specific questionnaire
sent to Trade Associations, Manufacturers, Contractors, Ports and other bodies, and also on existing reports.

The survey is mainly focused on the following topics which have been considered as the most sensitive in terms of
supply chain and which could stall the project and/or increase the costs and lead-time:

Vessels for dredging, caisson installation, embankment construction...

Aggregates for concrete, ballast and embankment fill (sand and gravel, crushed rock and armour stone)
Concrete for caissons and other civil works (cement, rebar...)

Caisson construction yards

Turbines and generators

Availability of skilled labour

As for the other construction materials and mechanical or electrical equipment (e.g. sluice-gates, cranes, transformers,
cables, switch gear...), even for the larger schemes, the magnitude of the demand is not considered as a major concern
on the international market. Provided the procurement process is adequately managed, securing these materials and
equipments should not be a particular problem either on the UK market or on the international one.

However, at this stage of the study some questions remain due to the lack of detailed information and data. In particular,
the report does not provide relevant information on the impact on road and rail transport during the construction phase.
This impact depends heavily on the location of the construction and manufacturing sites (caisson, precast facility etc),
and of the quarries and ports where materials and equipment will be landed. Sea and rail transport are likely to be
preferred so as to meet sustainability objectives.

Vessels

As vessels will play a major role in the preparation works (dredging) and in the installation or construction of the
various structures, their availability on the international market is a key factor.

The current demand for marine equipment remains critical, due to a steady demand from the oil and gas industry and an
increasing demand for offshore wind deployment, in particular in Europe. Nevertheless, a Severn scheme would require
mainly dredgers, tugs and crane-barges for the installation of caissons and equipments and these types of vessels are
unlikely to compete with the demand for vessels for offshore wind deployment (e.g. Jack-Up barges...).

Most of the vessels required for a Severn scheme are available on the UK and European market but orders would have
to be placed well in advance (from 1 to 2 years) to ensure availability at the required time and to secure the appropriate
or specific vessels. Due to the harsh conditions in the Estuary (currents, waves...) or to the specific requirements (e.g.
deep dredging), some existing vessels would have to be adapted or modified.

The Dutch Eastern Scheldt storm surge barrier, commissioned in 1986, is a good example of innovative construction
technologies which lead to the development of various purpose-built vessels. The building of a Severn tidal scheme
would also rely on innovation and new dedicated vessels could be envisaged so as to be independent from the current
market.



Aggregates

Aggregates (sand and gravel or crushed rock) are by far the largest quantities of construction material required for the
Severn schemes, in particular for the Cardiff-Weston barrage but also for the lagoons (embankment).

As the demand for aggregates for construction fill (embankment) and ballast is very high, the use of suitable dredged
materials from foundation and navigation channels works could significantly relieve the pressure on the market. Mainly
dredged sand and gravel could be considered as a substitution of ballast and construction fill for the barrage schemes
(for the Cardiff-Weston barrage, these dredged materials could replace all the sand and gravel required). On the other
hand, for the lagoon schemes, the volume of suitable dredged materials is too low (or even non-existent for the
Bridgwater Bay lagoon) and it is unlikely that the remaining aggregates for construction fill and ballast could be sourced
from the UK market. In order to meet this demand, several possibilities could be envisaged: significant increase in the
current extraction capacity or additional imports from overseas quarries. New licenses for dredging could also be
considered, in particular in the Bristol Channel.

The demand for armour stone (which cannot be sourced in large quantities in the UK) is far beyond the current imports
from Northern Europe, apart from the Beachley barrage. For the other schemes, only a significant increase in the
delivery rate of existing rock quarries (e.g. Glensanda) and in overseas imports (e.g. Norway) could meet this demand.

Secondary and recycled aggregates could also make an important contribution to the supply of construction aggregates,
in particular for ballast. China clay and slate waste could be used for a STP project, as the main quarries are respectively
located in Devon and Cornwall or in North Wales.

Concrete

Aggregates for concrete could all be sourced from the national market, and for the smaller barrages (Shoots and
Beachley) as well as for the Welsh Grounds lagoon, the regional markets could provide most of these materials.

The other concrete components (cement, rebar...) can be easily sourced from the UK market and for steel from the
national and international market. Various concrete batch plants would have to be installed on each construction site, in
particular for the caissons construction, but this is standard practice for any large construction project.

Caisson construction yards

The location of the caisson construction yards is critical and should take into account various parameters such as:
environmental impacts, consent process, caisson transport cost, site characteristics (e.g. water depth, transport network
for material and equipment delivery) and carbon footprint. At this stage, it is difficult to confirm that the potential
identified sites (existing ports or shipyards and coastal sites) are suitable.

For the smaller schemes, potential sites could be envisaged along the Bristol Channel, but for the Cardiff-Weston
barrage several sites would be required either around the UK coast or elsewhere in Europe (e.g. Netherlands or Northern
Spain).

Turbines and generators

Only three European turbine manufacturers have the expertise and capacity to deliver specific tidal range turbines (bulb
turbine or Straflo turbine) as well as their generators. The major Chinese turbine manufacturers also might be able to
deliver a % of bulb turbines, provided they work under the supervision of one of the European turbine leaders.

The ongoing experience of a consortium of these 3 manufactures for the Brazilian Madeira hydro project (delivery of 72
bulb turbines) would provide interesting feedback and would confirm soon that procuring about 100 turbines is feasible
for the smaller schemes.

As for the Cardiff-Weston barrage, delivering such a large number of turbines (more than 200) is considered as very
challenging by the manufacturers using only existing facilities. A consortium between them is not the only key to
success. So as to increase the delivery rate and the manufacturing capacity, a development and procurement strategy is
likely to be set up by these manufacturers and investment in a new plant or in an assembly facility could be envisaged.



Skilled labour

The report also addresses labour and skills issues and provides additional information from existing surveys. According
to the various respondents, it is confirmed that shortage of workforce in marine and civil engineering, mechanical and
electrical installation, as well as in site supervision, are likely to occur. The various energy projects scheduled/proposed
in the UK in the period to 2030 (nuclear plants, wind farms...) would all be competing for similarly skilled people.

The current economic downturn brings about many skill transfers within the industry and construction sectors and a
significant shortage of labour and skill might be expected when the economy recovers. However, locating the caisson
construction yards in various sites in the UK (or in Europe) would minimise labour shortages and international joint-
ventures set up on purpose for the construction may well mitigate the remaining labour problems.
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| - INTRODUCTION

STP Feasibility study

The feasibility study of tidal range power development in the Severn Estuary is being managed by a cross-government
group led by the Severn Tidal Power (STP) team from the Department of Energy & Climate Change (DECC). The
Terms of Reference of this study are as follows:

assess in broad terms the costs, benefits and impact of a project to generate power from the tidal range of the
Severn Estuary, including environmental, social, regional, economic, and energy market impacts;

identify a single preferred tidal range project (which may be a single technology/location or a combination of
these) from the number of options that have been proposed

consider what measures the Government could put in place to bring forward a project that fulfils regulatory
requirements, and the steps that are necessary to achieve this

decide, in the context of the Government’s energy and climate change goals and the alternative options for
achieving these, and after public consultation, whether the Government could support a tidal power project in
the Severn Estuary and on what terms

Public Consultation

In Phase 1 of the study, 10 potential development options (the long-list) have been considered (including barrages,
lagoons, a tidal reef and tidal fence) and the Government carried out the first public consultation (January-April 2009),
on the following:

a recommended shortlist of 5 schemes for more detailed analysis this year

the scope of the Strategic Environmental Assessment (SEA) that is being carried out within the feasibility
study

the issues the feasibility study is considering and how these are being approached

Over 730 responses were received from this 1* Public Consultation and most of them agreed with the scope of the
SEA work proposed. Some detailed changes have been suggested and made to the SEA objectives, including to
the Resources and Waste topic which is closely linked to the supply chain issues:

to promote sustainable use of resources particularly with respect to aggregate
to reduce waste generation and disposal, increase re-use and recycling and achieve the sustainable
management of waste

Additional points most frequently raised in consultation responses will be also assessed by the feasibility study:

the impact of any scheme would have on the local infrastructure and on local communities, including on
roads and services, navigation, the Severn Bore, and construction effects

compliance with the environmental and other legislation that applies to the Estuary and related areas
where and how raw materials and skills needed to build a scheme would be sourced

the overall CO2 balance of a scheme including emissions associated with construction, and knock-effects
on infrastructure and services

the impact on the environment , including the geomorphology of the Estuary and how sedimentation
might affect scheme feasibility

Supply Chain Study

The implementation of a tidal scheme in the Severn estuary, especially a large one, would create considerable
demand across the entire supply chain. The project would generate supply chain issues, including securing:

sufficient basic materials (steel, concrete, aggregates...)

suitable marine and land equipment

caisson fabrication capacity and yards

timely supply of mechanical equipment, in particular turbines

timely supply of electrical equipment, in particular generators, transformers. ..
suitable logistics and installation plant



e skilled and experienced contractors and sub-contractors
e access to skilled and experienced labour forces, scientific advisors and project supervisors

Moreover, the location of the construction sites (including caisson yards), quarries and manufacturing plants may
also impact the existing regional and even national transport network (road & rail).

The availability of materials could impact upon overall project costs through both direct cost increases and time
overruns. A lack of materials would stall the project and could also add a premium onto material prices. This is
especially true for the larger schemes due to the vast quantities of materials required.

Difficulties in procuring marine plant equipment and turbines could also occur due to resource competition from
other projects in European countries (and elsewhere) which all have to meet similar renewable energy targets.
Competition for plant could increase costs through the creation of a price premium as well as delay project
completion.

We propose to test the market’s capability to meet the potential demand for a range of Severn tidal power
schemes - this would also give manufacturers and suppliers advance notice of possible future demand, thus
allowing them time to gear up their production capacity (provided a scheme is decided and planning permission
obtained). This is why the STP Team decided to launch an overall study on supply chain issues in addition to the
work being done by the Parsons Brinckerhoff-led consortium under the SEA contract.

The conclusions of this report should help inform the choice of the preferred scheme so as to mitigate the risks of
delay and cost increases. The report is mainly focused on the 5 proposed short-listed schemes (base case); the
interim results of the ongoing optimisation study of the schemes have been taken into account in this survey,
particularly the embankment design (tonnage of materials) and number of turbines:

e Cardiff-Weston Barrage: A barrage crossing the Severn estuary from Brean Down, near Weston super
Mare, to Lavernock Point, near Cardiff. It could generate 8.6GW —nearly 5% of UK electricity and twice
the capacity of the UK’s largest fossil fuel plant.

¢ Shoots Barrage: Further upstream to the Cardiff-Weston scheme. It could generate 1.05GW, equivalent to
around the size of a large fossil fuel plant.

e Beachley Barrage: The smallest barrage on the proposed shortlist, just above the Wye River. It could
generate 625MW, equivalent to around the size of medium fossil fuel plant.

e Bridgwater Bay Lagoon: Lagoons are new concepts which impound a section of the estuary without
damming it. This scheme is sited on the English shore between east of Hinkley Point and Weston super
Mare. It could generate 1.36GW (base case)

e  Welsh Grounds Lagoon: An impoundment on the Welsh shore of the estuary between Newport and the
Severn road crossings. It too could generate 1.36GW (base case)
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According to the size of the schemes and also to their design, the report tackles the supply chain issues for the 2
categories of schemes (a lagoon has a longer length of impoundment construction than a barrage relative to the
impounded area):

e Barrage: Cardiff-Weston, Shoots and Beachley
e Lagoon: Bridgwater Bay and Welsh Grounds

During the preliminary optimisation analysis of the feasibility study, the design of each scheme has been improved
(alignment, number and size of turbines...). For lagoons, cost and resource estimates have been based on conventional
rockfill embankment construction. Although other forms of construction, e.g. the Fleming Group’s tied wall proposal
and geosynthetic reinforced embankments, have been considered, conventional rockfill has the greatest certainty of
technical feasibility and represents a worst case form of construction in terms of material and labour resources. A better
estimate of the quantities of construction materials has been made available for all shortlisted schemes and this report is
based on this updated assessment.

The report is focused mainly on the following critical supply chain topics:

® Vessels
® Main civil works
= concrete (cement + aggregates + rebar)
= materials for embankments (aggregates & armour stone)
e  Main mechanical equipment
= turbines
= other steelworks: gates, cranes and sluices
e Main electrical equipment
= generators, transformers, switchgear...
e Labour and skills

In order to identify the major constraints in terms of supply chain and resources, a questionnaire was prepared for the
above list of topics (see Appendix 1). The questionnaire also tackles labour and skills issues and specific questions are
asked, including comments on the DTZ survey undertaken in Phase 1 of the STP feasibility study, so as to update some
data.

This questionnaire was split into 2 parts:

e a short presentation of each scheme, including an estimation of the quantities of materials required for the
construction as well as the main characteristics of the various equipment to be manufactured (base case).
e alist of questions for each topic

This questionnaire was sent in June 2009 to various Manufacturers, Contractors, Trade Associations, Ports and other
bodies (see list — Appendix 2); about 100 questionnaires were emailed.

About 25% of recipients sent a detailed and comprehensive response in relationg to their core activity. It is interesting to
note that very few responses came from Electrical and Mechanical (excluding Turbines) bodies, mainly because the
delivery of such equipment is not considered as a concern. Regarding Labour & Skills issues, very few responses were
sent due to the difficulty at this level of study to estimate the real skill needs and to assess skill shortages. Phone calls,
meetings and additional emails with the respondents provided further information.

Additional information was also found from various documents (books, brochures, websites...) and published reports
and surveys (see Appendix 3 “Sources of Information”).

For each question, a summary of the most relevant responses is set out in the report as well as some recommendations or
proposals suggested by some respondents.

The level of supply chain constraints is assessed and summarised for each short-listed scheme according to the
following scale within the regional, national and international markets:

© : no particular concern — available according to scheduled timescale

© : medium concern — high demand but enough resources or suppliers/manufacturers

® : major concern — very high demand and/or lack of resources or suppliers/manufacturers — high risk of delay (lead time)
& : critical concern — no resource or shortage of supplier/manufacturer — serious risk of delay (lead time)



© : no particular concern — available according to scheduled timescale
© : medium concern — high demand but enough resources or suppliers/manufacturers
® : major concern — very high demand and/or lack of resources or suppliers/manufacturers — high risk

of delay (lead time)

& : critical concern — no resource or shortage of suppliers/manufacturers — serious risk of delay

(lead time)

Severn Tidal Power - Supply Chain Issues
Cardiff-Weston Barrage Scheme - Summary

Major Components

Main Constraints

Alternative Solutions

Availability in the Market

Overall Supply

Chain Level

1 National International
el ¢lo oo ¢ol oo % *

Vessels X X X X
Dredgers Suitable for deep water dredging X X X X
Tugs X X X X
Barges (ballast, rock...) X X X X
Heavy barge cranes... High demand, very few vessels X X X X
Jack up High demand, very few vessels X X X X

Civil Works
Caisson construction yards Very few sites, far from Severn estuary X X X X
Concrete
- cement X X X X
- aggregates X X X X
- rebar High demand Worldwide imports X X X X
Aggregates (embankment & ballast) Shortage of sand in the UK Use of dredged materials from foundation X X X
preparation
Armourstone (embankment) Shortage in the UK Imports from Europe X X X X
Main Mechanical Equipments
Turbines (+ Generators) Only 3 manufacturers. Delivery rate Construction of a new facility X X X X
Dam/Turbine gates International market X X X X
Lock gates International market X X X X
Bascule bridges International market X X X X
Gantry/Goliath cranes International market X X X X
Main Electrical Components

Transformers Very few suppliers X X X X
Generator breakers High demand X X X X
Cables High demand X X X X

Aggregates supply takes into account available dredged materials



© : no particular concern — available according to scheduled timescale
®© : medium concern — high demand but enough resources or suppliers/manufacturers
® : major concern — very high demand and/or lack of resources or suppliers/manufacturers — high risk of

delay (lead time)

& : critical concern — no resource or shortage of suppliers/manufacturers — serious risk of delay (lead time)

Severn Tidal Power - Supply Chain Issues

Shoots Barrage Scheme - Summary

Availability in the Market Overall Supply
Major Components Main Constraints Alternative Solutions Chain Level
Regional National International
ole ¢loele ¢o el e &%
Vessels
Dredgers Suitable for deep water dredging X X X X
Tugs X X X X
Barges (ballast, rock...) X X X X
Heavy barge cranes... High demand, very few vessels X X X X
Jack up High demand, very few vessels X X X X
Civil Works
Caisson construction yards Very few sites, far from Severn estuary X X X X
Concrete
- cement X X X X
- aggregates X X X X
- rebar High demand Worldwide imports X X X X
Aggregates (embankment & ballast) Shortage of sand in the UK Additional dredging in the Bristol Channel or use X X X X
of dredged materials from foundation preparation
Armourstone (embankment) Shortage in the UK Imports from Europe X X X X
Main Mechanical Equipments
Turbines (+ Generators) Only 3 manufacturers. Delivery rate Construction of a new facility X X X X
Dam/Turbine gates International market X X X X
Lock gates International market X X X X
Bascule bridges International market X X X X
Gantry/Goliath cranes International market X X X X
Main Electrical Components
Transformers Very few suppliers X X X X
Generator breakers High demand X X X X
Cables High demand X X X X

Aggregates supply takes into account available dredged materials



© : no particular concern — available according to scheduled timescale
® : medium concern — high demand but enough resources or suppliers/manufacturers
® : major concern — very high demand and/or lack of resources or suppliers/manufacturers — high risk of

delay (lead time)

& : critical concern — no resource or shortage of suppliers/manufacturers — serious risk of delay (lead time)

Severn Tidal Power - Supply Chain Issues
Beachley Barrage - Summary

Availability in the Market Overall Supply
Major Components Main Constraints Alternative Solutions Chain Level
R 1 National International
oo ¢loele ¢o el e e ®®®
Vessels
Dredgers Suitable for deep water dredging X X X X
Tugs X X X X
Barges (ballast, rock...) X X X X
Heavy barge cranes... High demand, very few vessels X X X X
Jack up High demand, very few vessels X X X X
Civil Works
Caisson construction yards Very few sites, far from Severn estuary Constraints due to the Severn crossings X X X X
Concrete
- cement X X X X
- aggregates X X X X
- rebar High demand Worldwide imports X X X X
Aggregates (embankment & ballast) Shortage of sand in the UK Use of dredged materials from foundation X X X X
preparation
Armourstone (embankment) Shortage in the UK Imports from Europe X X X X
Main Mechanical Equipments
Turbines (+ Generators) Only 3 manufacturers. Delivery rate Construction of a new facility X X X X
Dam/Turbine gates International market X X X X
Lock gates International market X X X X
Bascule bridges International market X X X X
Gantry/Goliath cranes International market X X X X
Main Electrical Components
Transformers Very few suppliers X X X X
Generator breakers High demand X X X X
Cables High demand X X X X

Aggregates supply takes into account available dredged materials



® : no particular concern — available according to scheduled timescale
® : medium concern — high demand but enough resources or suppliers/manufacturers
® : major concern — very high demand and/or lack of resources or suppliers/manufacturers — high risk of

delay (lead time)

& : critical concern — no resource or shortage of suppliers/manufacturers — serious risk of delay (lead time)

Severn Tidal Power - Supply Chain Issues
Welsh Grounds Lagoon - Summary

Availability in the Market Overall Supply
Major Components Main Constraints Alternative Solutions Chain Level
Regional [ National [ International
ole ¢loele ¢o el e &%
Vessels
Dredgers Suitable for deep water dredging X X X X
Tugs X X X X
Barges (ballast, rock...) X X X X
Heavy barge cranes... High demand, very few vessels X X X X
Jack up High demand, very few vessels X X X X
Civil Works
Caisson construction yards Very few sites, far from Severn estuary X X X X
Concrete
- cement X X X X
- aggregates X X X X
- rebar High demand Worldwide imports X X X X
Aggregates (embankment & ballast) Shortage of sand in the UK Additional dredging in the Bristol Channel X X X X
Armourstone (embankment) Shortage in the UK Imports from Europe X X X X
Main Mechanical Equipments
Turbines (+ Generators) Only 3 manufacturers. Delivery rate Construction of a new facility X X X X
Dam/Turbine gates International market X X X X
Lock gates International market X X X X
Bascule bridges International market X X X X
Gantry/Goliath cranes International market X X X X
Main Electrical Components
Transformers Very few suppliers X X X X
Generator breakers High demand X X X X
Cables High demand X X X X

Aggregates supply takes into account available dredged materials



© : no particular concern — available according to scheduled timescale
®© : medium concern — high demand but enough resources or suppliers/manufacturers
® : major concern — very high demand and/or lack of resources or suppliers/manufacturers — high risk of

delay (lead time)

& : critical concern — no resource or shortage of suppliers/manufacturers — serious risk of delay (lead time)

Severn Tidal Power - Supply Chain Issues

Bridgwater Bay Lagoon - Summary

Availability in the Market Overall Supply
Major Components Main Constraints Alternative Solutions Chain Level
Regional [ National [ International
olole ¢ olo|e ol ele & %"
Vessels
Dredgers Suitable for deep water dredging X X X X
Tugs X X X X
Barges (ballast, rock...) X X X X
Heavy barge cranes... High demand, very few vessels X X X X
Jack up High demand, very few vessels X X X X
Civil Works
Caisson construction yards Very few sites, far from Severn estuary X X X X
Concrete
- cement X X X X
- aggregates X X X X
- rebar High demand Worldwide imports X X X X
Aggregates (embankment & ballast) Shortage of sand in the UK Additional dredging in the Bristol Channel. No X X X X
suitable dredged materials from foundation
preparation
Armourstone (embankment) Shortage in the UK Imports from Europe X X X X
Main Mechanical Equipments
Turbines (+ Generators) Only 3 manufacturers. Delivery rate Construction of a new facility X X X X
Dam/Turbine gates International market X X X X
Lock gates International market X X X X
Bascule bridges International market X X X X
Gantry/Goliath cranes International market X X X X
Main Electrical Components
Transformers Very few suppliers X X X X
Generator breakers High demand X X X X
Cables High demand X X X X

Aggregates supply takes into account available dredged materials



Il - VESSELS

Introduction
For the construction of each scheme, various vessels should be required for the following tasks:

e dredgers for foundation preparation, caissons installation (in particular for turbine caissons so as to

provide sufficient submergence for the turbines), navigation channels (also caisson towing channels from

construction yards): trailer suction hopper dredgers, large cutter suction dredgers, grab dredgers

(clamshell), dragline, ladder or continuous flight bucket dredgers. ..,

jack-up construction crane barges (e.g. for rock dredging pre-treatment by drilling and blasting),

towboats, tugs (e.g. for caissons towing),

vessels for caissons ballast filling,

floating cranes or cranes barges for light equipment installation, bulkheads removal...(fully rotating crane)

heavy load crane barges or heavy lift crane vessels (e.g. heavy derrick barge, sheer-legs cranes) for

turbines, transformers, gates installation,

® Dbottom-dump or side-dump barges/split hopper barges for embankment construction and placement of
underwater fills

® rock transport (pontoons, barges...) for embankments and armouring construction,

¢ supply, services, safety and crew boats

Due to the specificity of these tidal schemes located in a harsh sea environment (high tidal velocity at spring tides,
waves...), all the marine vessels will play an essential role in the project development. The construction method, sea-
bed preparation and transportation of materials and equipments will rely on the availability of these vessels and also on
their performance and ability to achieve specific tasks.

Since sea embankments and breakwaters are being constructed in ever more severe environments, their designs are
becoming increasingly sophisticated as a result of advanced understanding of hydrodynamics of wave interaction with
the structure and the sloping bottom. Experience has been accumulated worldwide and translated into these improved
and complex designs. For the constructor, this means the positioning and placement are very demanding. Large crane
barges with high stability and greater reach are required; mooring systems are used with increased holding capacity for
taut-line moorings.

Availability of these types of vessels in the national and international market

According to the Marine Contractors responses, it is difficult to give precise figures at this stage if the exact
requirements of the vessels are not yet defined. The duration of the project, the scope of work and the requirements of
warranty surveyors would be vital for the definition of the requirements, also of importance are e.g. sailing distances,
water depth, lifting heights and weights, crew requirements (with regards to nationality or Health and Safety
requirements).

The availability of large and specialised marine equipment (trailer suction hopper dredgers, large cutter suction
dredgers, heavy load crane barges...) is under pressure in the international market. Only small equipments such as
small dredgers, tugs, barges, pontoons, cranes can be easily sourced within the national market.

Vessels of the types and sizes required for a Severn Tidal Power scheme operate on an international scale. Very few of
the above listed vessels are available inside the UK national market at present but most of major European Dredging
and Marine contractors (mainly from Belgium and the Netherlands) have a representation in UK (e.g. Boskalis, BAM,
Van Oord, DEME...) and all are capable of undertaking these works and would have the appropriate equipments given
sufficient lead in times. A worldwide mobilisation could be also possible, in particular from the Middle and Far East
market where new suppliers have been created. Consortia or Joint Ventures could be envisaged between European
Dredging and Marine Contractors.

For large projects, contracts are generally placed well in advance (from 0.5 year up to 2 years) so as to ensure
availability at the required time and to secure the appropriate or specific vessels. Key to success is proper advance
sourcing, contracting and planning hand in hand with the suppliers. Marine Contractors are unable to predict for future
periods further away than 2-3 years and spot markets such as “Salvage projects” which are unpredictable but may have
some duration, may also disrupt their forecast. Moreover, ongoing international long term contracts might pose a
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problem in terms of availability: some vessels can operate several years in the same country for different projects in
order to make cost-effective their transportation and deployment.

Here are some examples of advance booking requirements:

® Vessels requiring from 18 to 24 months advanced booking:
= Jack-ups are limited in availability (very small fleets) and generally booked well in advance (> 1.5
to 2 years)
=  Sheer-legs cranes with high capacity (e.g. >1000T) are limited and should be booked > 1.5 year in
advance
= Dredgers, in particular for deep water, are also limited in availability (very few suitable vessels)
and generally booked well in advance (> 1.5 year)
® Vessels requiring at least 6 months advanced booking:
= Tugs are a commodity, availability is generally not a problem.
= Lifting barges (flattop with crawler crane)
= Barges, workboats ...etc.

Nowadays, there is limited availability of dredging equipment within the world (particularly grab dredger; the only
UK based seagoing commercial grab dredger is operated by UK Dredging, in Cardiff) due to large developments in
the Middle East and Africa currently employing much of the available plant (marina and ports projects); India and
China are also future large dredging markets but the existing fleets and planned vessel construction in the Far East
would meet this new demand but not add to the European resource. Nevertheless, the current collapse in the
worldwide property market could slow development in the Gulf (e.g. Dubai projects) and in parts of South East Asia,
which might release dredgers for use in the Bristol Channel if the economic recession remains long-term.

Moreover, those dredging vessels capable of working in the Severn Estuary environment, and with the ability to
address the deep dredged depth, are critical. Some existing dredgers could be modified so as to meet these technical
requirements: e.g. cutter suction dredgers may need to be re-fitted for the Cardiff-Weston barrage to reach the
maximum depths required.

Case study - The large rock cutter section dredger ‘“D’Artagnan”
Example of a large dredger

A large rock cutter suction dredger (“D’Artagnan”) has been commissioned,
built (2003-2005) and is in operation by the French subsidiary (Société de
Dragage International - SDI) of the Belgium Marine Contractor DEME
(Dredging, Environmental & Marine Contractor). This dredger is one of the
largest in the world and it can dredge to a depth of 35m, and is equipped with
two inboard dredge pumps and one submerged dredge pump on the cutter
ladder. The dredged material can be pumped ashore through a 1,000mm
discharge pipe (at a distance of up to 10km). The ship is equipped with a modern barge loading system which can load
barges moored alongside the dredger. It includes among other things a buffer system which enables dredging for a
longer period under unfavourable weather conditions. The dredger is equipped with two propellers (3,700kW each)
that can generate a speed of nearly 12.5 knots.

‘rlagnan dredger - © IHC Holland

Nevertheless, the specification requirements of a STP project in respect of rock dredging and cutter deployment should
be studied so as to make sure this vessel is appropriate.

The rock barges and rock transportation ships which are very specific vessels would generally be chartered on the
international market, or be provided by the rock suppliers. As the sources of large size rocks are not in the UK but
mainly in northern Europe (Norway...), these barges and vessels are in great demand, mainly for port construction or
refurbishment (breakwater dykes...). The long distance rock transportation vessels might have to be supplemented by
additional vessels, chartered in, modified or built from new. Rock barges are routinely repaired and re-fitted most
seasons, and this work can be done around UK shores.

Jack-up vessels are certainly the most critical due to the small number of existing vessels in Europe and the steady

demand for offshore wind farm installation. But installation processes (in particular for caissons) are unlikely to rely
on Jack-up vessels, maybe with the exception of final placement.

15




The caissons will be floated into position, and will mainly require tugs. Tugs are relatively easy to source, and are not
routinely used for wind farms.

Work barges, inshore craft and safety vessels are available in the UK, but may be in increasingly short supply as the
offshore wind market ramps up.

Need for specific built or retro-fitted vessels

It is normal practice on a large project for construction equipment, including vessels, to be modified or adapted to suit
the particular requirements of the project, e.g. the harsh marine conditions of the Severn estuary. Yards in UK such as
A&P Tyne and North European shipyards have capability to undertake such works. Modifications or re-fits vary
widely, but could typically take from six months to a year to procure, and execute.

As with the Dutch Delta Scheme (e.g. Eastern Scheldt storm surge barrier), it is also possible that purpose-built vessels
will be required for sea bed preparation and for caisson placing. These new vessels are likely to be built in the
following places, China, South Korea or Latvia or Poland. New vessels typically take from two to three years to
procure. It was common place to buy Build Slots in recent years but this is now not the case because the vessel
construction market is now weakening after seeing several years of extremely high activity.

Compatibility of the harsh site conditions with vessels

The unique environment of the Severn Estuary with high current velocities at spring tides, the extreme tidal range and
the sediment load are bound to present several significant challenges to the designers and constructors for station
keeping, manoeuvring and operations (e.g. high bollard pull vessels engaged to tow caissons do not normally have to
cope with such conditions). Accurate positioning and placement of caissons is likely to be a challenge (mooring and
winching robust systems). The particularly high volume of suspended material within the estuary would be a
significant challenge in relation to a number of issues and would be a considerable factor influencing how the caissons
are placed. The installation methods outlined by STPG in their 1989 report addressed these issues in some detail and
showed how existing technology and vessel types could be used (modified / fitted out for the purpose).

Most existing jack-ups can only move at wave heights of 1.5 m and below. In the Bristol Channel these conditions are
much shorter in duration than most other near shore locations around the UK. The wind speeds encountered would
also limit operating hours and also the number and lengths of time when movement of the barges is possible. It is
possible to design Jack-Ups to move in wave heights up to 2.5 metres, and this is increasingly the standard for offshore
wind farm vessels.

The bigger challenge would however be the preparation of the surfaces onto which the caissons will have to be landed.
These will have to be accurately levelled, to tight tolerances, and these graded surfaces will be very vulnerable until
such time as the caissons have been sunk onto them during neap tides. It is very possible that this levelling work will
have to be performed more than once on many caissons, because it will often be the case that a week to ten days may
pass when it is not possible to sink a caisson due to bad weather condition. During the time between weather windows,
the tidal currents are likely to move large amounts of sand and silt along the seabed into any excavations.

Therefore innovative solutions for the foundation preparation could be envisaged like those used for the Eastern
Scheldt storm surge barrier in the 1980s (see below case study; prefabricated mattress consisting of reinforced
geotextile fabrics and graded stone layers laid out by a specific vessel - Cardium).

The offshore wind and offshore oil and gas industries have already developed construction capabilities in harsh marine
environments which could be helpful for the Severn estuary.

Although the conditions will reflect the equipment choice, it will be more of a factor on the installation methods and
constraints rather than on the equipment itself.

Ports

Further study of the available vessels, their dimensions and requirements, will determine the ability of the existing
ports to accommodate them. Port operators will seek to continue all existing cargo movements and will thus seek to
accommodate new opportunities on other berths (this will also depend on the international trade situation). Most of the

Severn estuary ports are able to provide facilities for a wide range of vessels of varying sizes (Port Talbot, Bristol,
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Cardiff...). A number of alongside facilities exist at these ports but depending on requirements, some bespoke
facilities may need to be developed to meet the project requirements. Upgrade and improvement might be required at
any of the Severn estuary ports to accommodate large and numerous vessels (e.g. dredgers) or to deal with heavy loads
(e.g. turbines) as it is unlikely that the existing infrastructure and cargo facilities will be adequate for them.
Development land at these ports is also available to support the vessels requirements.

Case study - The Eastern Scheldt storm surge barrier (Oosterschelde — Delta Works)
Example of construction innovation

The Eastern Scheldt storm surge barrier (completed in 1986), was the most ambitious part of the
Delta project. The original plan was to build a 9km dam in the mouth of the Eastern Scheldt (20
to 40m depth; 3m tidal range). Preparatory works started in 1967 with the
construction of 3 islands: Roggenplaat, Neeltje Jans and Noordland. In 1973,
Skm of dam had been built but, under pressure from scientists, the fishing
industry and environmental associations, parliament decided to launch further '
studies so as to protect this unique natural habitat. In 1975, the government decided that a storm surge
barrier with sliding gates should replace the initial dam. This scheme would protect against flooding while
conserving the ecosystem: the barrier would remain open when conditions were normal (3/4 of the original
tidal movement is therefore maintained) and would be closed when sea water levels were high. The
technology needed to construct this huge barrier had yet to be invented and the experience gained building
the other Delta dams was not suitable. The idea was to place 65 prefabricated concrete piers in a very firm stone foundation
and to insert 62 large steel sluice-gates between them. The final project consisted in constructing 3 barriers implemented in
the 3 remaining channels: the Hammen, the Schaar van Roggenplaat and the Roompot (total length: 3km). Parliament
approved this plan in 1979.

Noordzee

Oosterschelde

The Eastern Scheldt storm surge barrier was such an exceptional project that a new approach had to be taken to every part of
its construction. A consortium of Dutch contractors was formed (Dosbouw) and cutting-edge methods and materials were
used. Most of the prefabricated and construction works (piers, foundation mattress, storage of armour stone...) were carried
out in the Neeltje Jans and a temporary bridge was built to connect the island to shore.

First, at the construction site, large diameter dolphin and anchor piles (steel cylinder piles) were
driven to serve as moorings for the extensive floating construction operations to come. The loose
sands in the top 10-20m of the foundation under the barrier were then compacted by vibratory
means. A special floating rig, the Mytilus, jetted and vibrated 4 large diameter vibrating needles
(2.1m diameter — 18m length) down to a depth up to 50m below sea level. The entire compression
process took place under water and continued 24h per day. The ship consists of five pontoons: a
main pontoon of 18.9m long and four auxiliary pontoons with a total length of 32.9m. On the ship
were lifting cranes 55m high. The lifting winches which were fixed to them had a pulling power of
120t. The construction cost of the Mytilus was €15.9m in 1986 (about £29m in 2009).

Mytilus

As bed protection, improvement and depth compaction were not enough to ensure that the piers could
be placed safely, a foundation had to be constructed to prevent scouring. Polypropylene mattresses
filled with graded layers of gravels were used (36cm thick, 42m wide and 200m long). They were made
: at a factory specially built for their production in the Neetltje Jans island. The mattresses were winched
Saiun up on a huge floating reel and then placed on the specially-designed vessel, the Cardium which laid
them at a rate of 10m per hour during slack water period. This vessel was also able to dredge the upper

sands of the seabed before laying the protection mattress. An additional gravel ballast mattress was finally laid over the
seams to prevent erosion so as to protect the mattresses against wear, which could be developed through the opening and
closure of the gates. The construction cost of the Cardium was €49.9m in 1986 (about £96m in 2009); the actual cost was
eighty percent higher than expected. : :

The 65 concrete piers were constructed inside 3 large construction docks 15m deep which were
excavated, diked off and dewatered using 320 underwater pumps. The piers are colossal structures made
of prestressed concrete: 30 to 40m high and their dry weight was up to 18,000t. A purpose-built factory
produced 450,000m’ of concrete over 4 years. The piers were hollow and were filled with sand when
they were in position. As all the piers had to be completed in only 4 years, they were produced in
staggered batches with work beginning on a new pier every 2 weeks. At the peak of the activity 30 piers
were being constructed simultaneously.

When all the piers in a construction dock were completed, the dock was flooded and the encircling dike
was opened so that they could be towed to one of the channels in the mouth of the Eastern Scheldt. A
giant catamaran crane barge, the Ostrea vessel was designed and built to lift the piers in the
construction dock, transport them to the channels and then place them with great precision on the
foundation mattress (margin error of a few cm). The Ostrea was the flagship of the Delta fleet. With its
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length of eighty-seven metres, the typical U-shape and a capability of 8,000 horsepower, it was a most impressive ship. With
the open side of the ‘U’, the ship manoeuvred around the pier. The ship could steer easily, thanks to its four screw propellers.
On both sides there were two giant goliath cranes 50m high. The piers were fixed to these cranes. As the cranes could not lift
more than 12,000t whereas the piers weighed 18,000 tonnes, the piers were only half-lifted and transported to their final
location. It took 1 year to place all the 65 piers. The construction cost of the Ostrea was €34m in 1986 (about £65m in 2009).

The Macoma vessel was specially built to moor the Ostrea while it was placing the piers and to clean the site 1mmed1ately

beforehand. The piers were positioned with a pin-point accuracy at slack water using [
very sophisticated measuring equipments. It took a year to place them all. This pontoon
was situated exactly in front of the place where a pier would be placed. When the
Ostrea had taken a pier, it moored against the Macoma. To offer the Ostrea some
stability, the pontoon had a coupling mechanism with a power of 600 tonnes. The
Macoma also had a second function: an enormous vacuum cleaner was used to ensure
there was no sand between the pier and the bottom. This was an extremely difficult
task, because the tidal movements moved large amounts of sand each day. The construction cost of the Macoma was €20.4m
in 1986 (about £38m in 2009).

Mgwma & Ostrea

For even greater stability and protection from the powerful tidal currents, the piers were embedded in sills made up of
armourstone (up to 10t each). A specific vessel, the Trias was designed specially to lay the top layer so as to avoid any
damage to the piers. This vessel was equipped with a long, extendable arm that could place the heaviest stones accurately.
Sm tonnes of stones were needed and since they were not available in the Netherlands, they were shipped over a 4 year
period from Germany, Finland, Sweden and Belgium. The construction cost of the Trias was €11.3m in 1986 (about £20m in
2009).

At the final stage, the service ducts, pier capping units, sluice-gates, sill beam and upper beam had to
be put in place. The hollow service ducts, which would later be covered by a road, were laid on top
of the piers. The ducts contain the operating and control equipment for the gates. The steel gates
(from 6 to 12m high) were suspended between piers. The biggest sluice-gate weighs 480t. A specific
barge-crane, the Taklift 4 was used for the installation of the gates.

Many other specific vessels were used for this project: Portulus, control vessel with underwater vehicle for controlling proper
mattress installation, 2 self positioning stone dumpers (2,000t load), Johan V geotechnical reconnaissance pontoon, Jan
Heijmans vessel which helped the Cardium place the mattress, the Sepia and Donax I vessels which worked with the
Macoma during the placement of gravel ballast on the mattresses...

The total construction cost of the scheme was €2.7bn in 1986 (about £5bn in 2009) and the cost of all the purpose-built
vessels accounted for about 6% of budget. The maximum workforce was 1,600 people for the construction.

The barrier had a revolutionary design. Many techniques had not been used before and if they had, it was not during such a
large-scale project as this one. There were no ships suitable for the construction of the storm surge barrier. For the building
of the dam, several vessels were designed, which were individual tours de force. The ships were all “state-of-the-art”. Most
of the ships were provided with a system which could automatically and very precisely determine the location of the ship.
The bearing techniques for orientation were quite new. In addition, new techniques were used to identify the surface and the
structure of the sea bottom. Equipment such as gyroscopes and accelerometers would have been indispensable. To process
the data flows provided by the equipment, large computers were necessary.

The main purpose-built vessels like the Cardium, Ostrea and Macoma, have never been used on other projects because of
their specific design. Nevertheless, this Delta project has proved that challenging works can be overcome thanks to
innovative construction solutions and also to specific tools and dedicated vessels.

Competition from other offshore construction projects

The increasing focus on offshore wind, wave, tidal stream and European Super Grids is likely to increase the pressure
on the existing vessel resource. However, firm commitment to these programmes will make sure that new investment
is brought in to alleviate the current scarcity of supply. As offshore wind turbines are increasing in size (to 5 or 6 MW
and even 8 MW, in particular floating wind turbines which are currently being developed in Norway), new cost
effective and fast installation methods are likely to be developed in the short term. So as to take advantage of the short
weather windows and to optimise the duration of the mast and nacelle installation, Marine Contractors envisage now
to build specific vessels able to lift and transport a pre-assembled wind turbine (mast + nacelle + blades) and to fix it to
the foundation structure or to anchor it. Therefore, very few of the existing installation vessels would be adequate for
installing turbines or foundations in the years after 2020 (or maybe earlier). This may actually release some of the
existing vessels back onto the market, as they become redundant, through lack of sufficient lifting capacity at the hub
heights that will be required for 6 MW and above turbines. Nevertheless, these vessels might also then move to the Far
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East to service countries like India and the Philippines that are looking to install large scale wind farms off their coasts
using smaller wind turbines; but this scenario is not confirmed. Therefore, the availability of heavy lift barges or
transportation vessels for a STP scheme could be better than expected.

Competition from concurrent large construction projects may increase costs as demand for the resources of plant,
labour and materials surpasses supply. Early involvement of the contractor(s) and suppliers would contribute to the
project’s success by engaging those parties in the development process and providing, at the relevant stage, certainty
by securing resources.

It is relevant to note that if the London Gateway Project is resumed (initially scheduled in 2009-2013 but postponed),
the demand for Marine equipment might be slightly put under strain (30 million m’ dredging, 1,300 m quay
construction...).

Conclusion

Availability of dredging and marine equipment changes to satisfy global demand and the major vessels likely to be
required for the STP scheme would need to be assessed in more detail now so as to provide an input to the overall
scheme selection process. The particular environment of the Severn Estuary is likely to influence the type of vessels
and their fittings. Forward planning and early engagement with suppliers would address the vessel availability,
modifications to suit the demands of the environment and the timeframes.

The demand for specialised marine equipment is likely to remain steady (in particular due to planned offshore wind
energy projects but also due to forthcoming wave and tidal developments ), the long lead-in times of a STP project
should provide an opportunity to address potential equipment capacity gaps. Anticipated changes are more likely to
occur in the geographical location of the equipment rather than due to change of workload.

Also, the construction method must be optimised or even innovated so as not to be too dependent on the international
vessels market (e.g. many moles or similar rock walls in the past have been serviced by rail mounted Goliath cranes
installed on the crest of the structure; it is possible that a similar approach could be used on the barrages or lagoons to
supplement crane vessels).

The Eastern Scheldt case study has proved that innovation can bring efficient responses to technical challenges and
purpose-built vessels can also be envisaged for specific tasks.
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lll - MAIN CIVIL WORKS

Introduction

During the preliminary optimisation analysis of the feasibility study, the design of embankments and breakwaters for
navigation locks were modified and based on conventional embankment fill and rubble mound. All the figures have
been updated and the results come from the best variant of each short-listed scheme. The volume and tonnage of
materials, in particular for the embankments, has been re-assessed according to the most suitable alignment, taking
into account the sea-bed quality (volume of dredged materials required) and the water depth. Further studies on
alternative solutions for embankment design (e.g. Fleming wall proposal for the Welsh Grounds lagoon) are being
undertaken as potential alternative forms but conventional embankment fill and rubble mound is the worst case
scenario in terms of labour and material resources and provides greater technical certainty.

The summary of the main construction materials required for each scheme is set out as follows:

Barrage schemes - Embankment and breakwater (lock) construction

Barrages
Cardiff-Weston Shoots Beachley
Embankments
Overall crest length (km) 3.8 5.46 0.57
Foundation preparation million m® | million ton | million m® | million ton | million m® | million ton
Sand bed (on dredged surface) 0.479 0.814 0.271 0.461 0.043 0.073
Embankment Structure million m* | million ton | million m® | million ton | million m® | million ton
Control structure rockfill (0.1 - 1t; 70%
crushed rock - 30% armour stone) 1.598 3.516 0.401 0.882 0.103 0.227
Containment mounds (tonne quarry-run
rock; crushed rock) 1.385 3.047 1.806 3.973 0.144 0.317
Filter Type 1 (0.6 - 35mm; gravel) 0.789 1.499 0.843 1.602 0.085 0.162
Filter Type 2 (50 - 250mm; gravel) 0.191 0.363 0.237 0.450 0.022 0.042
Sand core 6.359 10.810 3.337 5.673 0.364 0.619
Armour stone (0.3 - 11) 0.038 0.084 0.346 0.761 0.036 0.079
Armour stone (1 - 3t) 0.600 1.320 0.525 1.155 0.044 0.097
Breakwater for locks (rubble mound) million m® | million ton
Sand core and bed 0.096 0.163
Derrick stone (<1t; 70% crushed rock —
30% armour stone) 0.115 0.253
Armour stone (0.3 - 11) 0.021 0.046
Armour stone (1 - 3t) 2.839 6.246
Rock armour (3 - 61) 0.424 0.933
Total materials for embankments million m® | million ton | million m® | million ton | million m® | million ton
Total sand| 6.934 11.788 3.608 6.134 0.407 0.692
Total gravel| 0.980 1.862 1.080 2.052 0.107 0.203
Total sand & gravel| 7.914 13.650 4.688 8.186 0.514 0.895
Total crushed rock| 2.584 5.685 2.087 4.591 0.216 0.475
Total sand & gravel & crushed rock| 10.498 19.335 6.775 12.776 0.730 1.371
Total armour stone| 4.436 9.759 0.991 2.181 0.111 0.244
Filling materials (landing area for locks) 3 5.7 3 5.7 0 0

Sources: Parsons Brinckerhoff & DECC

In order to compare the demand for construction aggregates with the regional and national output capacity statistics
(breakdown: sand & gravel — crushed rock — armour stone), each category of materials required has been classified
according to this breakdown. It has been assessed that control structure rockfill and derrick stone are made of 70%
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crushed rock and 30% armour stone; filter type 1 (0.6 — 35mm) are supposed to be gravels in the survey but they could
also be small crushed rocks.

As for landing areas for the navigation lock (estimate: 3 million m’), dredged materials from foundation preparation
are likely to be suitable.

Barrage schemes - Concrete structures (caissons...) and pre-cast armour units construction

Barrages
Cardiff-Weston Shoots Beachley
Precast armour units (Dolosse)
Number of 5t units Dolosse 60,501 0 0
Concrete for Dolosse (4m®/unit) 0.242 0.605
Rebar 0.05
Cement for Dolosse units (320kg/m3) 0.077
Concrete structures
Form surfaces (incl. Caisson lock) million m? 14.749 million m® 1.843 million m? 1.166
Crest works million m® | million ton | million m® |million ton | million m® | million ton
Reinforced concrete (Wave wall) 0.097 0.243 0.089 0.223 0.009 0.023
Cement (350kg/m3) 0.034 0.031 0.003
Rebar 0.020 0.019 0.002
Caissons
Caissons (turbines & gates) 129 caissons 46 caissons 31 caissons
Structural concrete 6.332 15.830 0.673 1.683 0.338 0.845
Cement (350kg/m°) 2.216 0.236 0.118
Rebar, 1.299 0.134 0.065
Sand ballast| 8.062 12.093 0.825 1.2375 0.392 0.588
Concrete ballast 0.746 1.641 0.111 0.244 0.049 0.108
Cement for ballast (315kg/m®) 0.235 0.035 0.015
Caissons (lock & breakwater) 35 caissons 6 caissons 6 caissons
Structural concrete 0.898 2.245 0.073 0.183 0.073 0.183
Cement (350kg/m3) 0.314 0.026 0.026
Rebar, 0.184 0.015 0.016
Sand ballast 1.271 1.907 0.158 0.237 0.158 0.237
Concrete ballast 0.328 0.722 0 0 0 0
Cement for ballast (315kg/m®) 0.103 0 0 0 0
Total materials for concrete structures || million m® | million ton | million m® | million ton [million m*| million ton
Total sand ballast| 9.333 14.000 0.983 1.475 0.550 0.825
Total concrete| 8.401 20.680 0.946 2.332 0.469 1.159
Total concrete aggregates
(sand & gravel & crushed rock) 11.374 1.283 0.637
Total cement 2.903 0.327 0.163
Total rebar 1.503 0.168 0.083

Sources: Parsons Brinckerhoff & DECC

The total tonnage of construction aggregates (concrete aggregates, aggregates for embankment fill, sand
ballast, sand bed...) and armour stone is as follows:
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Barrages

Cardiff-Weston Shoots Beachley
million tonnes million tonnes million tonnes
Total aggregates for construction fill
(embankment fill/sand ballast/sand bed) 33.334 14.251 2196
Sand & gravel 27.649 9.660 1.721
Crushed rock 5.685 4.591 0.475
Total aggregates for concrete
(structures & precast armouring) 11.707 1.283 0.637
Total armour stone 9.759 2.181 0.244

Barrage schemes — Tonnage of construction materials
Sources: Parsons Brinckerhoff & DECC

Lagoon schemes - Embankment and breakwater (lock) construction

Lagoons
Welsh Grounds | Bridgwater Bay
Embankments
Overall crest length (km) 25.85 14.94
Foundation preparation million m® | million ton | million m® | million ton
Sand bed (on dredged surface) 1.089 1.851 2.125 3.613
Embankment Structure
Control structure rockfill (0.25 — 2.5t; 70%
crushed rock - 30% armour stone) 0.400 0.880 1.405 3.091
Containment mounds (tonne quarry-run
rock; crushed rock) 9.107 20.035 8.561 18.834
Filter Type 1 (0.6 - 35mm; gravel) 4.484 8.520 3.661 6.956
Filter Type 2 (50 - 250mm; gravel) 1.243 2.362 0.957 1.818
Sand core 13.977 23.761 22.378 38.043
Armour stone (0.3 - 11) 1.759 3.870 1.458 3.208
Armour stone (1 - 3t) 3.252 7.154 1.454 3.199
Total materials for embankments million m® | million ton | million m® | million ton
Total sand| 15.066 25.612 24.503 41.655
Total gravel| 5.727 10.881 4.618 8.774
Total sand & gravel| 20.793 36.494 29.121 50.429
Total crushed rock| 9.387 20.651 9.545 20.998
Total sand & gravel & crushed rock| 30.180 57.145 38.666 71.427
Total armour stone| 5.131 11.288 3.334 7.334

Sources: Parsons Brinckerhoff & DECC
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Lagoon schemes - Concrete structures (caissons...) and pre-cast armour units construction

Lagoons
Welsh Grounds | Bridgwater Bay
Precast armour units (Dolosse)
Number of 5t units Dolosse 0 468,667
Concrete for Dolosse (4m3/unit) 1.875 4.687
Rebar for Dolosse 0.389
Cement for Dolosse units (320kg/m3) 0.600
Concrete structures
Form surfaces (incl. Caisson lock) millionm?| 2.886 |million m*| 4.735
Embankment crest works million m® | million ton | million m* | million ton
Reinforced concrete (Wave wall) 0.294 0.735 0.213 0.533
Cement (350kg/m®) 0.103 0.075
Rebar 0.061 0.045
Caissons
Caissons (turbines & gates) 32 caissons 42 caissons
Structural concrete 1.057 2.643 2.027 5.068
Cement (350kg/m°) 0.370 0.709
Rebar 0.216 0.416
Sand ballast 1.991 2.986 3.094 4.641
Concrete ballast 0.049 0.108 0.247 0.543
Cement for ballast (315kg/m®) 0.015 0.078
Caissons (lock & breakwater) 6 caissons 6 caissons
Structural concrete 0.076 0.190 0.077 0.193
Cement (350kg/m®) 0.027 0.027
Rebar 0.016 0.016
Sand ballast 0.154 0.232 0.161 0.241
Total materials for concrete structures | million m® | million ton | million m® | million ton
Total sand ballast| 2.145 3.218 3.255 4.882
Total concrete| 1.476 3.675 2.564 6.337
Total concrete aggregates
(sand & gravel & crushed rock) 2.021 3.485
Total cement| 0.515 0.889
Total rebar 0.293 0.477

Sources: Parsons Brinckerhoff & DECC

The total tonnage of construction aggregates (concrete aggregates, aggregates for embankment fill, sand
ballast, sand bed...) and armour stone is as follows:

Lagoons
Welsh Grounds Bridgwater bay
million tonnes million tonnes

Total aggregates for construction fill
(embankment fill/sand ballast/sand bed) 60.363 76.309

Sand & gravel 39.712 55.311

Crushed rock 20.651 20.998
Total aggregates for concrete
(structures & precast armouring) 2.021 6.063
Total armour stone 11.288 7.334

Lagoon schemes — Tonnage of construction materials
Sources: Parsons Brinckerhoff & DECC
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A — Aggregates and armour stone
Introduction

In this report, the word “aggregates” refers to the following materials for civil works:

e aggregates for concrete (sand & gravel; crushed rock)
e materials used as fill for embankments (sand core, crushed rock), caissons (sand ballast) and sand bed on
dredged surface

Armour stone (and rock armour) are large stones (> 1t) used for embankment and breakwater slope protection.

The supply of aggregates for construction (concrete aggregates, ballast, embankment fill, armour stone...) is one of the
major issues for each STP scheme due to the very large volume of materials required.

There are two main streams of aggregates supply: “primary” aggregates (sand, gravel and crushed rock), extracted
from the ground (quarry or gravel pit) or dredged from the seabed (marine aggregates), and “recycled and secondary”
aggregates.

Primary aggregates are produced from naturally occurring mineral deposits, extracted specifically. Most construction
aggregates come from hard, strong rock formations by crushing to produce crushed rock aggregate or from naturally
occurring particulate deposits such as sand and gravel (either land-won or marine dredged). The most important
sources of crushed rock in Britain are limestone (including dolomite), igneous rock and sandstone.

Recycled aggregates generally arise as a result of reusing materials, such as concrete and brick, from demolished
buildings, roads and hard-standings. Secondary aggregates are the by-products of other processes, either minerals-
related, such as waste material from slate and china clay extraction, or from electricity generation and manufacturing,

such as ash from coal-fired power stations and slag from iron and steelmaking.

Data for 2005 has been used throughout this report because this is the year for which most complete information is
available. Updated data from 2007 or even 2008 (when available) are also mentioned.

A-1 Primary aggregates

Primary aggregates production in the UK - Background

Sales of primary aggregates peaked at 300mt in 1989 but have SINCE  [Teeuamum moseion ot s saropues 0052007
declined considerably. In 2007 about 208mt of primary aggregates were | e

extracted for sale in Great Britain, comprising 62% of crushed rock, 31%
of land-won sand and gravel and 7% of marine dredged sand and gravel.
In 2005 the data were as follows: 204mt of primary aggregates, including
60% of crushed rock and 40% of sand and gravel (including marine
dredged); see “GB - aggregates supply chain” figure below.

Total aggregates

In England and Wales, the principal source of crushed rock is limestone, | ..
accounting for about 67% of supply, whereas in Scotland igneous rock is
the dominant source of crushed rock (93%). No marine dredged sand and
gravel is landed in Scotland, whilst in England and Wales marine sources . sttt/
accounted for 17% and 40% of total sales of sand and gravel, , (A ) g
respectively. Northern Ireland produces sand and gravel only from land- | =~ N
won and also crushed rock (average output of 20mt; 27.1mt in 2007).

T T T T T T
1965 1970 1975 1980 1985 1990 1995 2000 2005

Great Britain — Production of primary aggregates

1965-2007
Source: British Geological Survey — UK Mineral Yearbook 2008
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Total
Aggregates
268.5mt
(2005)

v

Recycled
57.4mt
(21.5%)

\ 4
Primary
204.2mt
(76 %)

Total Primary Aggregates

v

Secondary)
6.9mt
(2.5%)

v

v

Crushed rock
121.8mt
(60%)

(

Sand & Gravel
82.4mt
40%)

Limestone
65.9mt

Sandstone
11.1mt

Igneous rock
44.8mt

Land-won
extraction
69.3mt

Marine
dredged
13mt

Great Britain: Aggregates supply chain (excluding imports - 2005)

Sources: Annual Minerals Raised Inquiry 2005, ONS

The various sources of primary aggregates in the UK are set out in the following table (2005 data):

Land-won Marine Total Crushed Total primary
Sand & Gravel | Sand & Gravel | Sand & Gravel Rock Aggregates
Million Tonnes

North East 1.15 0.43 1.58 5.33 6.91
North West 341 0.26 3.67 7.99 11.66
Yorks & the Humber 5.1 0.15 5.25 10.87 16.12
East Midlands 9.23 0 9.23 27.47 36.70
West Midlands 9.25 0 9.25 4.42 13.67
East of England 13.23 2.33 15.56 0.24 15.80
South East 7.24 8.11 15.35 1.09 16.44
London 4.01 0 4.01
South West 6.31 0.62 6.93 23.18 30.11
England 58.93 11.90 70.84 80.59 151.43
Wales 1.63 1.11 2.74 16.53 19.28
Scotland 8.08 0 8.08 24.73 33.54
Great Britain 69.37 13.02 82.39 121.86 204.25
Northern Ireland 5.80 0 5.80 19.78 25.58
UK 75.17 13.02 88.19 141.64 229.83

UK: sales of primary aggregates by Region and Country - 2005
Sources: Annual Minerals Raised Inquiry 2005, ONS for GB. Department of Enterprise, Trade and Investment for Northern Ireland
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The latest available data in 2007 are set out in the following chart:

East Midlands 1 ]

Scotland ]

[ —
South West

Wales

——
Yorkshire & the Humber

] sand and gravel
DOcrushed rock

—
North West

North East :l—|

West Midlands [

South East

East of England

T T T T T 1
0 5000 10000 15000 20000 25000 30000

Thousand tonnes

Great Britain — Production of primary aggregates (sand and gravel — crushed rock) by Region — 2007
Source: British Geological Survey — UK Mineral Yearbook 2008

The relatively stable sales of recent years ended abruptly towards the end of 2008 with the global economic decline
causing a significant fall in the demand for aggregates. The Mineral Products Association estimate that sales of
crushed rock aggregates fell by 12% in 2008 as a whole, while sand and gravel sales fell by 15% compared to 2007.
The outlook for 2009 is not good with demand predicted to be at its lowest level since 1997. The economic crisis and
the downturn in aggregate sales have had a significant impact on many operators with sharp falls in profit, plant
closures and job losses being announced by most companies.

As the development of a Severn Tidal Scheme (if decided in 2010) could not start before 2015 (or even later), this
gives us hope of a construction market recovery and an improvement of the aggregates production in the UK.

Primary aggregates consumption in the UK

The UK has large resources of material suitable for use as aggregates. Historically, the UK has been self sufficient in
the supply of primary aggregates and imports have not been necessary (excluding armourstone). The average total
consumption of primary aggregates in the UK is about 220mt per year (production plus imports less exports; about
208mt in Great Britain). The total consumption of primary aggregates in Great Britain is set out in the following table:

Crushed rock (mt) Sand and gravel (mt) Total
Year Limestone Igneous Sandstone Total Sand Gravel Total Aggregates
rock (mt)
2005 66 46 11 123 43 39 82 205
2006 70 46 11 127 42 38 80 207
2007 67 51 12 130 42 36 79 208

Consumption of primary aggregates in Great Britain — 2005 - 2007
Sources: British Geological Survey and ONS

In 2005, 205mt of primary aggregates were consumed in Great Britain, including 160mt in England and 13.5mt in

Wales.

The following maps summarizes the sales and consumption of primary aggregates in England and Wales:
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Map 4: Sales of sand and gravel and crushed rock for aggregates, 2005
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Map 5: Consumption of sand and gravel and crushed rock for aggregate:
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Source: Collation of the results of the 2005 Aggregate Mineral Survey for England and Wales
British Geological Survey - May 2007
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Inter-regional flows of primary aggregates

However, the distribution of these primary aggregates resources is uneven. In particular, there is an almost total
absence of hard rock suitable for crushed rock aggregates in Southern and Eastern England, where demand is high.
Consequently, there is substantial and increasing movement of aggregates within the UK and especially to these areas
by rail and road. To a more limited extent, there is also shipment from Scotland and, on a lesser scale, from Wales and

Northern Ireland.

Map 6: Sand and gravel inter-regional flows, 2005 Map 7: Crushed rock inter-regional flows, 2005

Exports/imports
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(Million tonnes)
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the Humber
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East of
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*For clarity, exports less than 25,000 tonnes are not shown. *For clarity, exports less than 25,000 tonnes are not shown.

Kilometres

Primary aggregates inter-regional flows - 2005
Source: Collation of the results of the 2005 Aggregate Mineral Survey for England and Wales
British Geological Survey - May 2007

There are over 1,600 aggregates quarries in the UK, roughly split 40:60 between sand and gravel sites and crushed
rock (1,300 quarries in Great Britain and a fleet of 28 marine aggregate dredgers). Wales and South West England
together have 124 quarries and 22 wharves for marine dredged aggregates. There are also a large number of aggregates
producers, which range from single quarry owners to multi-national companies operating many sites throughout the
country. Five multi-national companies (Tarmac Group, Hanson Aggregates, Aggregates Industry, CEMEX and
Lafarge Aggregates) currently account for more than 70% of total aggregates production in the UK.

The principal modes of transport employed for the distribution of aggregates sales from quarries and wharves are as
follows: 90% road, 9% rail and 1% shipment by water. Crushed rock is very often transported by sea from coastal
quarries in the UK (Scotland — Glensanda, Wales and Northern Ireland) to destinations principally in England (average
of 3mt/year; 90% of the crushed rock is from outside England). For crushed rock the proportion of rail deliveries
increased to about 15%.

End-use of aggregates

Generally, primary aggregates are used for the following purposes:

Concrete aggregates

Asphalt and roadstone

Construction and fill (e.g. embankment, dyke...)
Rail ballast
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e Mortar...

The breakdown of primary aggregates production (including marine aggregates) by end-use in Great Britain, Wales
and in the South West is set out in the following table (based on 2007 data):

Production of primary aggregates by end-use (mt & %) - 2007

Region/Country Concrete Construction Other uses Total (mt)
aggregates uses &fill (roadstone, railway
ballast...)

South West 9.5(32.5%) 9.3 (31.9%) 10.4 (35.6%) 29.2
Wales 4.6 (22.1%) 8.5 (40.9%) 7.7 (37%) 20.8
England 63.3 (42.2%) 40.6 (27.1%) 46.1 (30.7%) 150
Scotland 10.4 (28.1%) 12.4 (33.4%) 14.3 (38.5%) 37.1
Great Britain 78.3 (37.6%) 61.5 (29.6%) 68.3 (32.8%) 208.1

Production of primary aggregates (sand, gravel & crushed rock) by end-use (2007)
Source: UK Mineral Yearbook 2008 - British Geological Survey

The specific breakdown of sand and gravel production (land-won and marine dredged) by end-use in Great Britain,
Wales and in the South West is set out in the following table (based on 2007 data):

Production of sand & gravel by end-use (mt and %) - 2007
Sand Gravel Sand & Gravel | Total sand

Region/Country Building Concreting Other uses Concreting for & gravel

Sand Sand (binder...) Gravel construction (mt)

(mortar...) fill

South West 1.1(16.2%) 2.9 (42.6%) 0.1(1.5%) 1.2 (17.6%) 1.5 (22%) 6.8
Wales 0.7 (30.4%) 0.9 (39.1%) 0.1 (4.3%) 0.4 (17.4%) 0.2 (8.7%) 2.3
England 10 (14.9%) | 25.9 (38.6%) 0.2 (0.3%) 21.2 (31.6%) 9.8 (14.6%) 67.1
Scotland 1.6 (17.8%) 3.4 (37.8%) 0.1 (1.1%) 1.9 21.1%) 2 (22.2%) 9
Great Britain 12.3 (15.7%) | 30.2 (38.5%) 0.4 (0.5%) 23.5 (30%) 12 (15.3%) 78.5%

Production of sand and gravel by end-use (2007)
Source: UK Mineral Yearbook 2008 - British Geological Survey
*78.5mt: land-won 64.7mt; marine 13.8mt

Finally, the specific breakdown of crushed rock production by end-use in Great Britain, Wales and in the South West
is set out in the following table (based on 2007 data):

Production of crushed rock by end-use (mt and %) - 2007
Roadstone Railway Construction Concrete Armourstone | Total crushed

Region/Country ballast uses & fill aggregate & gabion stone

(mt)
South West 8.8(39.3%) 7.8 (34.8%) 5.4 (24.1%) 0.06 (0.3%) 22.4
Wales 6.4 (34.6%) 0.3 (1.6%) 8.3 (44.9%) 3.3 (17.8%) 0.07 (0.4%) 18.5
England 33.1 (39.9%) 2.3 (2.8%) 30.8 (37.1%) 16.2 (19.5%) 0.45 (0.5%) 82.9
Scotland 11 (39.1%) 1.3 (4.6%) 10.4 (37%) 5.1 (18.1%) 0.26 (0.9%) 28.1
Great Britain 50.5 (39%) 3.9 (3%) 49.5 (38.2%) 24.6 (19%) 0.78 (0.6 %) 129.6

Production of crushed rock by end-use (2007)
Source: UK Mineral Yearbook 2008 - British Geological Survey

These tonnages and breakdowns of end-use will be used to assess the impact of the aggregates demand (aggregates for
concrete, ballast and aggregates for embankment fill) for the shortlisted STP schemes on the regional and national
market, assuming the breakdown in % remains the same. As an increase in the production capacity is likely to occur
due to a better economic situation (higher demand expected), these 2007 figures will be increased by a few % so as to
get a more relevant and realistic assessment.
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Great Britain production of sand and gravel by end-use 2007
(total production £78.5 million tonnes)
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Great Britain production of crushed rock by end-use 2007
(total production £129.6 million tonnes)
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Breakdown of sand-gravel and crushed rock production in Great Britain - 2007
Source: UK Mineral Yearbook 2008 - British Geological Survey

Exports of aggregates

The UK is, in fact, a net exporter of aggregates. This is primarily due to export of sand and gravel dredged on the UK
Continental Shelf but landed at foreign ports, principally in the Netherlands, Belgium and France (amounting to about
6mt/year). There are also exports of crushed rock from Glensanda, Britain’s only coastal superquarry located on Loch
Linnhe in western Scotland (Morvern Peninsular). The average exports of primary aggregates from the UK are
12mt/year (8mt of sand and gravel, including 6mt of marine dredged; 4mt of crushed rock).

United Kingdom summary 2003-2007

Commodity 2003 2004 2005 2006 2007 2003 2004 2005 2006 2007

Tonnes £ thousand

Aggregates
Production

Sand & gravel (a)
Crushed rock (b)

91211000 97333000 94666000 92107000 93236000
122 885000 127 674 000 121 860 000 126 895 000 129 577 000
Total 214 096 000 225007 000 216 526 000 219 002 000 222 813 000

Imports
Natural aggregates—
Crushed rock (c) 632792 619076 1516919 2270355 1909733 10 064 10 661 19037 27 202 27 501
Sand and gravel (d) 861439 924 304 643 534 634 844 896 715 11406 14 481 14117 17 583 18 260
Total 1494230 1543380 2160513 2905198 20806448 21470 25 142 33154 44785 45761
Exports
Natural aggregates—
Crushed rock 3188232 4528231 4850971 5322099 5959212 13275 22 865 25141 25773 33637
Sand and gravel (d) 8419845 8174262 8453949 9308961 B089175 36708 36 414 40 493 45498 46 624
Total 11608077 12702493 13304920 14631060 14048387 49983 59 279 65 634 71271 80 261

(a) Including preduction from marine dredging
(b) Great Britain only.
(c) For a number of years, a significant amount of armourstone
imports are believed to be wrongly classified as 'granite, crude’.
In 2007, this figure was 326 446 tonnes, and this has reduced from
1 331 520 tonnes in 2005, suggesting this issue is being addressed.

(d) Principally marine-dredged sand and gravel.
Source: HM Revenue and Customs.
However, the Crown Estate Commissioners give the following figures for
marine-dredged sand and gravel landed at foreign ports (tonnes):
2003: 6 095 640; 2004: 6 191 867; 2005: 6 471 453; 2006: 6 714 659;
2007: 6 649 041

UK - Imports and exports of primary aggregates (2003 — 2007)
Source: UK Mineral Yearbook 2008 - British Geological Survey

Imports of aggregates

The average imports of primary aggregates to the UK are 3mt/year (0.9mt of sand and gravel, 0.6mt of crushed rock
and 1.5mt of armour stone).

Norway is by far the leading rock supplier for the UK and around 1.8mt of aggregates was imported from Norway in
2005: 0.2mt of sand and gravel, 0.3mt of armour stone and the remainder was crushed rock aggregates for railway
ballast, concreting aggregates, asphalt aggregates and material for road sub base. Norway exports an average of 10 -
12mt of crushed rock aggregates (including armour stone) to Europe from 20 coastal hard rock quarries and exports
also 0.2mt of gravel from 3 sand and gravel producers. There are currently 8 main quarries in Norway (Larvik, Jelsa,
Tau, Askoy, Dirdal...) exporting crushed rock and armour stone to the UK and they have in excess of 2,000mt of
reserves (igneous and metamorphic rocks).
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Norwegian hard rock quarries have annual outputs in the range 1 to 2.5mt/year, with the largest quarry Jelsa (operated
by Norsk Stein A/S) having annual production of about 3.5 to Smt/year (350mt reserves). Norway has deep-water
anchorage, low tidal range and a well developed infrastructure to allow for harbour facilities for medium to large bulk
carriers.

The other overseas aggregates providers for the UK are Ireland (0.4mt in 2003), Denmark (0.3mt in 2003) and France
(0.5mt in 2003).

The major constraint on the ability of overseas sources to export more rock aggregates to England or Wales is not the
ability to supply but more the capacity of the receiving wharves to unload and distribute the aggregates (the cost of
bulk aggregates is very sensitive to transport logistics). With the cost of a new large bulk carrier barge (97,000t) being
around £50 million and smaller 30,000t ship £15 million, the industry requires a guaranteed long term market to justify
such investments. Ships with a capacity in excess of 15,000t are required to be economical to import crushed rock
aggregates or rock armour. There are not many wharves that have deep enough water to take these vessels. Moreover,
a viable minimum of suitable land area to stockpile rocks is around 1.5 hectares so as to hold around 125,000t of
single size crushed rock aggregate or 70,000t of mixed grades. In England, stockpiles areas at wharves vary in size
from 0.4 to 12 hectares.

There are currently 30 wharves where crushed rock aggregate is landed in England. The average amount of crushed
rock imported through each of the medium to large crushed rock wharves in England ranges from 50,000 to 600,000t
per year. Currently 62% of all crushed rock aggregates landed at wharves is distributed by road. The largest wharf
unloading crushed rock aggregates is the Isle of Grain (North Kent) which is able to handle over 2mt/year; the
majority of aggregates imported from the Glensanda quarry are landed at this wharf.

With current infrastructure and number of wharves and concerns over maintaining aggregates quality, the maximum
additional amount of crushed rock aggregates that could be landed in England is estimated at an additional 2 to
3mt/year. If more rock aggregate is to be imported, then there will be a need for existing wharf capacity to increase.
Several locations have been identified as additional wharves with potential to land crushed rock aggregates: 6 in the
North West, one in the Bristol Channel (Barnstaple, Devon) and the bulk of the remainder in the South East. Issues to
be considered in locating future wharf sites include:

Access to adequate deep water

Enough space to stockpile aggregates

Access to suitable roads and rail with capacity to transport aggregates
Neighbourhood issues

Another constraint to be considered will be the weather windows when this rock can sail from the main West and
North European quarries, and more especially, be landed. Generally for rock supply to the UK East coast, vessels wait
for a suitable weather window, before making a rapid crossing to the landing site. Special measures are taken to very
rapidly unload the barges in as short a time as possible, to refloat them before the next weather system comes in. These
short sea crossings will not be possible for the Severn estuary which is located too far, and it is likely that the rock will
need re-handling from deep sea to shallow draft vessels.

It may prove necessary to modify some existing vessels in order to adapt them for rock handling. Rock is a very
demanding cargo, and hulls and holds need considerable amounts of sacrificial steel plating to protect the structure of
the vessel from damage from rock impact on loading and unloading.

Armour stone

The armour stone market is very variable, with possibly large tonnages imported in one year at one port and almost
none in another. It is difficult to produce the large blocks of rock required from UK quarries because the rock is often
fractured and, in most cases, it is not possible to load directly into ships or onto barges. Therefore, very little of the
rock armouring used around the UK comes from Britain. The Scottish quarry Glensanda has a huge reserve of granite
rock and large capacity of sea transport (and good rail connection to other mainland quarries); therefore, it could also
be envisaged to extract more rock armouring from this site. Glensanda is Europe’s largest granite quarry.

Due to the requirement for a dense and highly durable rock for this particular application, it is highly likely that the

rock for these embankments or breakwaters would come from Norway or Northern Europe (Sweden...) and Western
Europe (France, Spain; coastal quarries), where much of the existing rock armouring is currently sourced. Rock will be
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required in different sizes: the most critical will be the large armour rock. The development and blasting plans for the
quarry have to ensure that an adequate quantity of each size can be obtained. These plans must include temporary
roads so that the hauling to the sorting and stockpiling areas can be carried out efficiently. But most quarries are not
prepared to drill and blast specifically for armour stone as it disrupts normal production.

Reserves Of aggregates in the UK m:;ii:epsei;emsi’ttzeot:);eserves of primary aggregates in England and Wales - active and

Total permitted reserves for aggregate use in active and inactive — England
. . . . . —  —_ 5000

sites in England and Wales (including sites that have not yet — !

been opened at the end of 2005) were 4,882mt (4,159mt for _ A%y

England and 723mt for Wales).

In England, crushed rock accounted for 85% (3,556mt); sand
and gravel the remaining 15% (603mt) whereas in Wales,
crushed rock accounted for 97% (704mt); sand and gravel the
remaining 3% (18mt). In Scotland, the reserves estimates were
1,491mt in 2005: crushed rock accounted for 92% (1,368mt) ;
sand and gravel the remaining 8% (123mt).

Many of the UK quarries producing the highest quantities of
aggregates have some, albeit limited, capacity to increase their
supplies in the short term with the need for only minimal
investment. This potentially could be in the order of 10 to
12mt/year. However, increasing the rate of extraction would
also increase the depletion rates of the permitted reserves for

these quarries. This is likely to result in an increase in - o e e
applications for planning permission to release extra reserves in E?ﬂfﬁ o i sies
order that the individual companies could ensure long term \
viability. A

00 0 & ©
=

Kiometres

Reserves of primary aggregates in

England and Wales - 2005
Source: Collation of the results of the 2005
Aggregate Mineral Survey for England and Wales
British Geological Survey - May 2007

Aggregates production in England and Policy

In England there is a well established mineral planning system which includes the principle that the construction
industry should receive the aggregates required, consistent with the principles of sustainable development (Department
for Communities and Local Government — DCLG — Mineral Policy Statement 1: Planning and Minerals - 2006). A
National and Regional Guidelines for Aggregates Provision in England is regularly published and revised and these
guidelines indicate how provision for the supply of aggregates should be made to meet anticipated future need. The
DCLG is committed to keeping these guidelines under review. The last National and Regional Guidelines for
Aggregates Provision in England (2005-2020) recommend generally lower levels of provision than the previous set
issued in 2003 due to an overall fall in national demand for aggregates and an increase in use of alternatives to primary
aggregates, notably construction and demolition waste.

Nine Regional Aggregates Working Parties provide technical advice (e.g. assessment of the resources and demands) to
the DCLG and to the Government Offices and Regional Assemblies.
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Million tonnes per annum
Element of 2003 guidelines | New guidelines | % difference
supply
Guidelines Land won sand 67 64 -4
and gravel -7
Crushed rock 101 93 -8
Assumptions Marine sand 14 16 +14
and gravel
Net imports to 11 9 -18
England
Alternative 57 62 +9
materials
Total 250 244 -24

Changes between the 2003 guidelines for England and the 2005 one

(expressed as average amounts per annum)
Source: National and regional guidelines for aggregates provision in England 2005-2020

Guidelines for land-won | Assumptions
production
New Regions Land-won | Land-won Marine | Alterna- Net Imports
Sand & Crushed Sand & | tive to England
Gravel Rock Gravel | Materials
South East 195 25 121 130 31
England
London 18 0 72 95 12
East of 236 8 14 117 7
England
East Midlands 174 500 0 110 0
West Midlands 165 82 0 100 23
South West 85 412 12 142 5
North West 52 154 15 117 55
Yorkshire & 78 212 5 133 3
the Humber
North East 24 99 20 50 0
England | 1028 | 1412 | 259 | 993 | 136

National & Regional guidelines for aggregates provision in England 2005-2020 (Million tonnes)

Source: National and regional guidelines for aggregates provision in England 2005-2020

The aggregates supply chain in England is shown in the above figure:

Total
Aggregates
Consumption
216.7mt
Primary from within Recycled Secondary Net Imports from
England 48.9mt 6.9mt outside England
(70%) 4%)

Crushed rock
80.6mt
(53%)

Limestone
53.6mt
Igneous rock
20.6mt
Sandstone
6.4mt
England: Aggregates supply chain (2005)

Sources: Mineral Extraction in GB 2005, Collation of the results of the 2005 Aggregates Minerals Survey for England and Wales and Survey of arising
and use of alternatives to primary aggregates in England 2005

Sand & Gravel
70.8mt
(47 %)

Crushed rock
From within UK
7.8mt
(82%)

Sand & Gravel
From within UK
0.3mt
4%)

Land-won
extraction
58.9mt

Crushed rock
From outside UK
1.2mt
13%)

Sand & Gravel
From outside UK
0.1mt
1%)

Marine
dredged
11.9mt
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Total imports into England in 2005 were 9.5mt (4% of its primary aggregates needs), of which 95% was crushed rock.
The primary source for these imports is Wales (6.2mt: 5.6mt crushed rock and 0.5mt sand). Other sources include
Norway (1.6mt), Scotland (1.5mt, mainly from the Glensanda quarry), Northern Ireland (1mt) and France (0.2mt).

Aggregates production in Wales and Policy

In Wales a new mineral planning system is under development which will seek to reconcile the demands for
aggregates with sustainability issues. Mineral Planning Policy Wales (2000) sets out the land-use planning policy
guidance of the Welsh Assembly Government in relation to minerals, extraction and development in Wales (it includes
all minerals, except marine aggregates). Minerals Technical Advice Note 1 (MTANI): Aggregates (2004) sets out
detailed advice on the mechanisms for delivering policy for land-based aggregates extraction by Mineral Planning
Authorities and the aggregate industry. The Welsh Assembly Interim Marine Aggregates Dredging Policy (2004)
seeks to ensure sustainable, objective and transparent decision-making to meet society's needs for aggregates dredged
from the Bristol Channel, Severn Estuary and River Severn. Primary aggregates production in Wales is about
19mt/year (2005) and is dominated by crushed rock. Policy contained within MTANTI1 suggests the following
recommendations:

e Aggregates should be worked in as close a proximity as possible to the market
e Rail and water modes are favoured over road transport
e The total level of production in Wales should not exceed 27mt/year before 2010

Primary aggregates production in Wales is dominated by crushed rock which represents about 86%. Crushed rock is
made up of limestone and dolomite (73%), sandstone only in South Wales (15%) and igneous rock (12%). Land based
sand and gravel extraction is far more developed in North Wales than in South Wales where marine dredging provides
most of this material thanks to large deposits in the Severn Estuary and Bristol Channel.

There are also large quantities of mineral waste (slate, colliery spoil...) which can be used. Around 6mt of recycled
aggregates are available and about 30% of them can be re-used for construction aggregates.

Aggregates production in Scotland and Policy

In Scotland, the National Planning Framework sets out the strategy for long term spatial development. Scottish
Planning Policy (SPP) 4 — Planning for Minerals (Scottish Executive 2006) sets out planning policies that are intended
to ensure that a steady supply of material is maintained to meet the demand and the economy in an acceptable and
sustainable manner. Production levels are around 30-35mt/year; in 2005 the production output was 29.5mt (crushed
rock: 22mt; sand and gravel: 7.5mt) and 5.5mt were exported, mainly from the large Glensanda coastal quarry
(including 1.5mt to England). The overall contribution from recycled and secondary aggregates is around 18%.

Glensanda quarry, formerly owned by Foster Yeoman Ltd is now part of Aggregates Industries Ltd. Output from the
Glensanda quarry is around 6 to 7mt/year (granite aggregate), of which 1.5mt is exported to England and the bulk of
the remainder (about 70%) to other countries in Europe through ports in the Netherlands, Belgium, France, Denmark
and Sweden and in depots in Germany and Poland. The quarry has permission to produce a maximum of 15mt/year
(800mt reserves). This quarry serves the market both in the UK and beyond, with crushed rock aggregate being
transported via the world’s largest self loading transport ships (two 97,000t carrying capacity ships and one 37,000t
ship owned by Yeoman Glensanda). Aggregate from Glensanda is used primarily for rail ballast and concreting
aggregates (80%), with the remaining 20% being used for road sub base. Aggregates for the South East England
market are discharged at a major terminal on the Isle of Grain in Kent (capable of handling over 2mt/year); material is
then transhipped onto barges for transfer to Gibbs Wharf on the Thames in Essex, as well as other ports in southern
and eastern England. Rock can also be landed directly at Robins Wharf on the Thames at Northfleet; other terminals
include Liverpool, Greenock, Southampton and Great Yarmouth.

Other locations in Scotland have been identified as suitable for large quarries exporting aggregates. However, such

developments raise substantial environmental concerns and the attempt to develop a major coastal quarry on Harris in
the 1990s was unsuccessful.
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A-2 Marine aggregates

The Crown Estate owns most of the mineral rights to the seabed and issues commercial licences to explore and extract
sand and gravel in English and Welsh waters. The Crown Estate owns the territorial seabed (out to 12 nautical miles)
and the rights to explore and utilise the non-energy mineral resources of the continental shelf (out to 200 nautical
miles). An extraction licence is only issued if permission to dredge is given by the Marine and Fisheries Agency in
England (shortly to become the new Marine Management Organisation - MMO - following the introduction of the
Marine Bill) or the Welsh Assembly Government according to a Dredging Permission process. Any new licences to
dredge would typically be subject to tendering and in places there are permitting constraints mainly arising from
environmental concerns and conservation designations. Although licences are commonly acquired through tender
rounds, it is also possible for a developer of a major project to apply for their own specific licence to The Crown
Estate, particularly if existing licences are not capable of supplying required volumes and/or qualities. The developer
would then obtain permission to dredge the sea bed, possibly linked with the Infrastructure Planning Commission
(IPC) decision. Alternatively under “normal” circumstances it is estimated that it would take 3-4 years to get a
permission to dredge under the new MMO-administered scheme.

The existing policy structure in the Welsh portion of the Bristol Channel

' is determined by the Interim Marine Aggregate Dredging Policy,

published by the Welsh Assembly Government in 2004. This sets a cap

- - - on the marine extraction tonnage that is permitted in Welsh waters, and

also sets a policy requirement for extraction to progressively move

% further offshore. There is no equivalent in English waters and the marine

.- aggregates supply depends mainly on the market demand and is not
,;\t constrained by ratio.

There are currently 80 Crown Estate licensed areas in the UK (50% on

. the East Coast) producing approximately 23mt of marine aggregates per

H year (21.54mt in 2008; 23mt in 2007 and 24,16mt in 2006). In 2008,
13.Imt was landed in England and Wales and of this total, 1.486mt
landed in the Bristol Channel.

The potential supply of marine aggregates is not as constrained as this might suggested. In the Bristol Channel and
Severn Estuary, the permissions are not resource-limited. Whilst permissions are typically issued for a maximum
extraction from an area which is based on pro-rata across the term, it will often be possible to vary an existing
permission to allow a more rapid extraction rate. There is also the possibility that additional tonnage may be approved
with an updated environmental statement. Nevertheless, there are areas of environmental sensitivity, particularly in the
upstream part of the Severn Estuary which may restrict dredging activities but these are likely to be mitigated.

Marine aggregates (sea-dredged sand and gravel) have made an important contribution to aggregates supply in the UK.
In addition to landings at wharves for construction use (55 wharves throughout England and 13 in Wales), marine
aggregates are also landed at numerous coastal locations for beach nourishment and contract fill or exported to Europe.
In 2006, the amount of marine aggregates dredged along the UK coast was about 24.16mt/year and the main end-use
was as follows:

e About 13.4mt (55%) for aggregates construction (concrete...) for the English and Welsh market
e About 6.7mt (28%) for exports to Europe
e About 4.2mt (17%) for beach nourishment and contract fill in the UK

There are substantial reserves of sand (no significant reserves of gravel) mainly in the Severn Estuary and the Bristol
Channel suitable for construction aggregates and civil engineering purposes. The locations of sand reserves are well
understood and concentrated in two areas:

e Upstream in the Severn Estuary (westward to the Holms) and
* Significant resources farther offshore, lying in the central Bristol Channel, south of Carmarthen Bay

According to the Crown Estate, the national primary marine aggregates reserve (50:50 Sand/Gravel) is 120mt and the
national primary marine sand reserve (less 20% gravel) is 83mt. These estimates (2008 survey) represent reserves
available on consented production licence areas. The area of the seabed licensed for marine aggregates dredging in
2007 totalled 1,344km* (0.12% of the UK seabed) and only 137.6km* (11.7%) has been already dredged. The declared
reserves significantly under-report the volumes of sand lying in the Bristol Channel as only permitted reserves are
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presented. With additional permitting, enough marine aggregate resources are likely to be available to comfortably
satisfy any of the development options.

Nevertheless, marine aggregates reserves are not directly comparable with terrestrial figures as these reserves are
constrained by the relatively short term of environmental permissions, rather than the availability of the resource. In
this region, the potential resource of marine aggregates (particularly sand) is substantial.

Around 21% of the sand and gravel used in England and Wales is now supplied by the marine aggregates industry. In
the Bristol Channel, 11 production licences, operated by British Dredging Ltd, Hanson Aggregates Marine Ltd,
Llanelli Sand Dredging Ltd and United marine Dredging Ltd extract about 1.5mt/year (1.77mt in 2007) from a
permitted licensed tonnage of 2.62mt. In 2007, 1.05mt were landed at Welsh wharves and 0.72mt at English wharves.
South Wales is uniquely dependent on marine dredged sand which accounts for more than 90% of its supply.

Source: The Crown Estate

“E { Bristol Channel: marine
f_-w\ o < dredging production licences
R g Salise.

In the UK, the dredging fleet is operating today at capacity (28 purpose built dredgers with a total hopper capacity of
112,000t). Investment is required to maintain the dredging fleet in the near future. The age profile of this fleet shows
that 81% are more than 15 years old and 26% of vessels are older than the generally accepted working life of 25 years.
The cost of building a new vessel is in a range £25 to 40 million. Typically a 5,000t capacity vessel is able to dredge
up to 1.2 million tonnes of aggregate a year, more than the largest sand and gravel quarries on land.

After landing at the wharf, transport by road is the main distribution method (93% of total landings) and this
distribution is limited to, on average, 50km. Therefore, whilst the marine aggregates industry does have the ability to
increase their proportion of aggregates supply, it is currently broadly limited to the geographical areas it already
supplies. For a project of the magnitude of a STP scheme, as the demand for marine aggregates is high, changes in the
transportation and/or landing points (wharves) would be required so as to ease the delivery of these materials to the
construction sites. The Bristol Channel wharves are often in smaller ports (e.g. Newport), although aggregates are also
delivered into Avonmouth.

As with many dredging projects, extraction rates may be accelerated by the relocation of vessels to the point of

demand. On short turnarounds, associated with shorter transit times a single 5000t dredger would be able to produce
significantly >2 million tonnes per annum of dry discharged sand or significantly more using wet discharge.

A-3 Secondary and recycled aggregates

Introduction

Secondary and recycled aggregates make an important contribution to the supply of aggregates and help reduce the
rate at which primary aggregates resources are depleted. Maximising their use is a key objective of Government policy

and supply from these sources has increased significantly in the last decade (e.g. 26% of total aggregates supply in
England in 2005).
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National and Regional policies seek to promote the use of secondary and recycled aggregates and are compatible with
recycled aggregate demand. These materials are available in the UK, and transportation by sea from Cornwall to the
Severn should be within economic reach. The amount of potentially available secondary and recycled aggregates being
used is, however, felt to be reaching its maximum; additional material that could be supplied in the future is estimated
to be around 7mt/year, based on 2005 sales rates (56mt in England: 48.9mt of recycled aggregates and 6.9mt of
secondary aggregates; 67mt in the UK). The current market share of around 26% in England is expected to grow to
30% by 2011.

The % of secondary or recycled aggregate used for concrete construction is likely to remain low because the exposure
conditions, environment and quality of concrete required for marine structures with a design life of 120 years plus may
preclude the use of these materials. On the other hand, ballast for caissons could rely significantly on these materials.

China clay waste

China clay resources in Britain are confined to the granites of South West of England (Devon and Cornwall). There is,
however, a significant volume of waste materials arising from china clay extraction available in the South West with
the potential to be used in such projects.

China clay sales were 1.35mt in 2008 compared with 1.67mt in 2007 (peak output of 3.28mt in 1988). Today
production is confined to the St Austell Granite (85% of sales), the south-western margin of the Dartmoor granite, and
on the adjacent but separate Crownhill Down Granite. The UK is a major exporter of china clay and in 2008 1.19mt
(88%) of sales were destined for export, including 0.75mt to Europe.

The extraction and processing of china clay involves the production of very large quantities of waste (22mt of waste
material is generated for the extraction of 2.5mt of china clay) and about 90% is suitable for the recovery of secondary
aggregates (sand and coarse aggregates), the remaining being a micaceous residue which is disposed of. China clay
waste is exempt from the Aggregates Levy and sales for aggregates use have increased from 2.1mt in 2001 to 2.6mt in
2005. It is also estimated that 450-600mt of china clay waste are currently stockpiled in spoil pits, and the quantity is
increasing year on year as more is tipped (about 15-20mt/year); an estimated 45-100mt is potentially useable.

Without any further investment, china clay waste could contribute at least 2-2.5mt/year to replace primary aggregates
in a wide range of applications. Sales of china clay waste are mainly in the South West but small quantities are also
shipped to London and the South East. Most of the china clay is transported by road and a marginal sea transportation
(due to the rising cost of sea freight and fuel and the lack of available vessels) is done from ports facilities like the Port
of Fowey (rail connected + deepwater, which has the capacity to load vessels with up to 6,000 tonnes of secondary
aggregates) or Pomphlett docks (Plymouth). A higher contribution of china clay aggregates in a STP scheme would
require investment so as optimise the transportation (rail and sea).

PFA and GGBFS

PFA (Pulverised Fuel Ash from coal fired power stations) and GGBFS (Ground Granulated Blast Furnace Slag) are
both likely to be considered as cement replacement. Availability to meet the construction programme would need to be
investigated for the larger schemes and might not be adequate from UK sources. UK sources of slag for use as a
cement replacement material were being fully utilised before the current recession. In recent years about 20% of the
UK cement market has been met from slag and PFA sources (about 3mt/year). Nevertheless, there may be a shortage
of PFA when a STP scheme construction is launched.

There are still significant stockpiles of fly-ash at UK coal-fired power stations and, aside from transport costs, there
are unlikely to be any constraints in their supply in the medium term. GGBS is no longer produced in high quantities
in the UK and importation from Europe is required now. If the supply is not sufficient, then sources outside the UK
would be investigated (Many of the major suppliers are international companies and therefore able to secure these
supplies from abroad) and alternative concrete mixes might be used for some of the concrete to provide the required
durability in sea water. There are also possible new products which should be available in substantial quantities by the
time construction of an STP scheme is likely to start.

Slate waste
In South West England, only four active slate quarries remain in Cornwall. From the average 2mt/year of slate waste
arisings from these quarries, approximately 0.2mt per year are available for use as aggregates but mainly for low grade

applications (bulk fill, pipe bedding...) because they are considered as weak materials. This is why these materials are
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generally used within short distance (20 miles) from the quarries; the exemption from the Aggregate Levy would now
enable these materials to be transported further.

In North Wales, slate waste has a better quality and can be used in higher value application, such as sub-base,
concrete... Nowadays only two quarries, Penrhyn and Oakeley, remain in operation. Permitted reserves of slate in
North Wales were estimated at 42.5mt in 2005.

The process of slate quarrying generates vast amounts of waste rock. There are estimated to be 700-900mt of slate
waste in North Wales (Gwynedd), and over half is constrained by a range of environmental designations or by distance
from any possible bulk transport options. However, the remaining 270-370mt in the Bethesda and Blaenau Ffestiniog
districts are suitable for use as aggregates. Current extraction is increasing this amount by 6mt a year. Slate waste
could, theoretically, supply some 50% of UK crushed rock sales. This amounts to a market size of some 59mt/year. It
is widely used in North Wales for general fill and road building and these applications represent the major future use
of slate waste. Penrhyn quarry has recently started to send slate waste by sea from Port Penrhyn to Liverpool and
Manchester and it is anticipated that up to 200,000t per year could be sent to each destination. It is also planned to

establish a rail terminal at Blaenau Ffestiniog from where slate waste from Oakeley quarry will be sent to English
markets.

Recycled & Secondary Million % supply of % total
aggregates - England tonnes / year secondary aggregates
and recycled supply
aggregates (207.2mt)
Recycled aggregates 48.9 88 23
Construction & demolition waste 42 75 20
Spent rail ballast 1.2 2 1
Asphalt planings 5.6 10 3
Secondary aggregates 6.9 12 3
Power station ash 1.8 3 1
Iron and steelworks slag 0.75 1 0.4
China clay waste 2.6 5 1
Slate waste 0.15 0.2 0.07
Glass waste 0.15 0.2 0.07
Colliery spoil 1 2 0.5
Others 0.45 0.8 0.2
Total recycled and secondary 55.8 100 2
aggregates

England summary of recycled and secondary aggregates sales — 2005
Source: National and regional guidelines for aggregates provision in England 2005-2020

A-4 Dredged materials for a STP scheme (preparation works)
Dredged aggregates from preparation works

Extensive dredging would be required along the alignment of the barrage or the lagoon to provide not only a level
foundation on sound rock but also a sufficient submergence for the turbines; dredging would be required as well for
navigation channels (to provide access to and from the new navigation lock) or for caisson towing channels from
construction yards.

The materials dredged should comprise mainly sand, gravel, soft rock (mudstone) and hard rock (limestone); mud and
soft clay should also be dredged and disposed of as they would not be suitable for construction works. Due to their
grading and potential contaminants (silt, clay...), these dredged materials in the Severn estuary would not meet the
necessary high quality specifications for concrete aggregates; this is why they are not taken into account as a source of
concreting aggregates for the STP schemes.

The sand and gravel marine aggregates would be the main materials suitable for embankment construction and caisson
ballast. We assume in this survey that 80% of sand and gravel dredged for the preparation works could be used for
embankment fill and ballast.

All the soft and hard rock dredged are likely to be weak materials which would break down and soften when worked
as concrete aggregates. They could be used as fill materials for the landing areas for locks (Cardiff-Weston and Shoots
barrage) or for the construction of compensatory habitat areas in the estuary.
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According to the geology data and the optimisation of each alignment, the following tables set out the estimates of
volume (and tonnage) of dredged materials as well as their category:

Dredging - Barrages Cardiff-Weston Shoots Beachley
Navigation channels million m® | million ton | million m® | million ton | million m®> | million ton
Mud and soft clay 0 0 0 0 0.043 0.073
Sand and gravel 22.340 33.510 3.600 5.400 1.200 1.800
Rock - soft (mudstones) 12.170 26.774 4.400 9.680 0.800 1.760
Rock - hard (limestones) 0.620 1.178 0 0 1.940 3.686
Caissons (incl. Lock) & embankments| million m® | million ton | million m®> | million ton | million m*> | million ton
Mud and soft clay 2.140 3.210 0 0 0.014 0.021
Sand and gravel 4.740 8.058 0.479 0.814 0.073 0.124
Rock - soft (mudstones) 9.968 21.930 1.710 3.762 0.600 1.320
Rock - hard (limestones) 0.065 0.143 0 0 0.482 1.060
Sub-totals million m® | million ton | million m® | million ton | million m®> | million ton
Mud and soft clay 2.140 3.210 0 0 0.014 0.021
Sand and gravel 27.080 41.568 4.079 6.214 1.273 1.924
Rock - soft (mudstones) 22.138 48.704 6.276 13,. 07 1.400 3.080
Rock - hard (limestones) 0.685 1.321 0 0 2.422 4.746
Total dredging 52.043 94.803 10.189 19.656 5.109 9.772
Lt 3;‘::9(%;"‘;2?:;?:3 'f'l'l‘le"; tobe | 49903 | 91.593 | 10.189 | 19.656 5.095 9.751
Dredging - Lagoons Welsh Grounds Bridgwater Bay
Navigation channels million m® million tonnes million m® million tonnes
Mud and soft clay 1.000 1.500 1.000 1.500
Sand and gravel 0 0 0 0
Rock - soft (mudstones) 0 0 0 0
Rock - hard (limestones) 0 0 0 0
Caissons (incl. lock) & embankments million m® | million tonnes | million m® | million tonnes
Mud and soft clay 2.070 3.105 5.151 7.727
Sand and gravel 2.935 4.990 0 0
Rock - soft (mudstones) 2.171 4.776 1.811 3.984
Rock - hard (limestones) 0 0 0 0
Sub-totals million m® million tonnes million m® million tonnes
Mud and soft clay 3.070 4.605 6.151 9.227
Sand and gravel 2.935 4.990 0 0
Rock - soft (mudstones) 2171 4.776 1.811 3.984
Rock - hard (limestones) 0 0 0 0
Total dredging 8.176 14.371 7.962 13.211
Total dredged materials Ii.kely to be used 5.106 9.766 1.811 3.984
(ballast, land fill...)

Source: Parsons Brinckerhoff & DECC

These tables show that for Cardiff-Weston barrage and Beachley barrage, dredged sand and gravel could relieve
significantly the demand for construction aggregates or ballast on the market (provided their quality meets the
requirements). For the other schemes, dredged sand and gravel would not be considered as a major substitution of
construction aggregates and for Bridgwater Bay lagoon, these dredged materials are purely and simply not available.
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Main constraints for marine dredging in the Severn Estuary

Dredging and disposal licenses are highly regulated under a full range of policy and legislation. The main policy and
guidance documents are: Welsh Assembly Interim Aggregates Dredging Policy; Marine Minerals Guidance Note 1:
Guidance on the Extraction by Dredging of Sand, Gravel and Other Minerals from the English Seabed; Marine
Minerals Guidance Note 2: The