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Cambridge Greater Peterborough; GSP, grid supply point; HNDU: Heat Networks Delivery Unit; LEP,
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Midlands Local Enterprise Partnership; SSEN, Scottish & Southern Electricity Networks; SGN, Scotia
Gas Networks; UKPN, UK Power Networks; WPD, Western Power Distribution.

1 EEH comprises four LEPs (Buckinghamshire Thames Valley, Oxfordshire, South East Midlands, and Greater
Cambridgeshire Greater Peterborough), and 30 Local Authorities. These consist of 21 lower tier authorities
(District Councils) - Aylesbury Vale District Council, Chiltern District Council, South Buckinghamshire District
Council, Wycombe District Council, Cambridge City Council, East Cambridgeshire District Council, Fenland
District Council, Huntingdonshire District Council, South Cambridgeshire District Council, Corby Borough Council,
Daventry District Council, East Northamptonshire District Council, Kettering Borough Council, Northampton
Borough Council, South Northamptonshire District Council, Wellingborough Borough Council, Cherwell District
Council, Oxford City Council, South Oxfordshire District Council, Vale of White Horse District Council, West
Oxfordshire District Council, with the four county councils of Buckinghamshire, Cambridgeshire,
Northamptonshire and Oxfordshire, and 5 unitary authorities - Bedford Borough Council, Central Bedfordshire
Council, Luton Borough Council, Milton Keynes Council, Peterborough City Council.
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EXECUTIVE SUMMARY
Key Objectives
The key objective of SEMLEP’s Energy Strategy is to ensure that energy availability does
not limit the area’s growth and prosperity. In addition to developing options to overcome
energy supply and infrastructure constraints, a forward-looking and sustainable energy
strategy needs to incorporate a range of considerations around emerging drivers and
policies. The key considerations are summarised below.
Policy / Driver

Key targets / commitments / considerations

Climate Change Act (2008)
legislation.gov.uk

UK is committed to reduce carbon dioxide emissions to 80% below 1990
levels by 2050.

Clean Growth Strategy (2017)
gov.uk

Support businesses to improve energy efficiency and productivity, by at
least 20% by 2030. Support for heat networks and innovation.

Clean Air Strategy (2018)
consult.defra.gov.uk

New fossil fuel powered vehicles will be outlawed between 2040 and 2050.
Including diesel trains.

Industrial Strategy (2017)
gov.uk

Innovation and research funding, clean growth in construction, clean smart
energy, electric vehicle infrastructure, industrial productivity.

Renewable energy (2018)
ec.europa.eu

The UK has targets to meet 15% of energy from renewables by 2020 and
32% by 2030 (EU).

Heat Networks (2017)
gov.uk

Clean growth strategy sets targets for heat networks to supply 17% of heat
demand in homes and 24% of heat demand in industrial and public-sector
buildings by 2050 (currently 1%)

If fully implemented, these policies will need to drive huge change and require new
approaches and new solutions across all sectors of society. This Energy Strategy aims to
provide a prioritised route map for SEMLEP across this changing landscape. The first step
on this journey is to gain an appreciation of the current position across the area, in terms of
energy supply, capacity and demand. The following section summarises the evidence
gathered, in order to establish the ‘baseline’ position for SEMLEP.
Background
The South East Midlands is a high growth £50bn economy, with a population of around 2
million people, along with over 90,000 businesses. The South East Midlands Local
Enterprise Partnership (SEMLEP) aims to help economic growth thrive across the South
East Midlands.
SEMLEP’s Strategic Economic Plan (SEP) (semlep.com/strategic-economic-plan/) sets out
the actions and investments needed to achieve the full potential of the area, as a
strategically important centre for growth, prosperity and innovation. Priorities identified in the
SEP include the need for major new house building programmes, improved transport
infrastructure, new investment to drive business and employment growth and support for
innovation and ‘showcase’ sectors across the area.
The SEP also identifies the need for an Energy Strategy, to help address the immediate
energy capacity and infrastructure issues and to define options for meeting the area’s future
energy needs. In order to achieve the target of doubling the size of the South East Midlands
economy by 2050, a strategic approach to energy is required, to provide a viable,
sustainable and secure energy infrastructure across the area.
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Having successfully obtained funding from the Department for Business, Energy and
Industrial Strategy (BEIS), SEMLEP commissioned the National Energy Foundation (NEF) to
develop an energy strategy for the Area. The strategy aims to:
Produce an evidence base of the current energy needs of the area for power, heat
and transport, along with projected future requirements;
Identify actions to unlock growth over the short term; and
Determine opportunities and options for meeting the area’s future energy needs,
building on existing technological strengths.
It is intended that the strategy will influence the strategic vision and framework for the future
development of the area, in particular the local planning process and the area’s Local
Industrial Strategy, as well as projects to be undertaken by the Greater South East Energy
Hub (energyhub.org.uk).
Evidence Base
The evidence was assembled through a combination of stakeholder engagement 2
(workshops and interviews) and desk-based research.

Baseline energy consumption
Since 2007, energy consumption in SEMLEP has shown a downward trend. This has mainly
been driven by reduced transport demand post-economic recession, in line with UK and
Europe-wide energy use patterns, as well as more environmentally aware consumer
behaviours. In 2017 the baseline energy use for SEMLEP was approximately 37 TWh[2]. This
energy use represents around 2.8% of the national total (for 3.6% of the national population).
The SEMLEP area average for energy consumption per capita is around 21 MWh, 5% above
the national average of 20 MWh per capita[3]. A breakdown of energy consumption per
capita, by sector and by Local Authority, with a comparison to the national average, is shown
in the chart below.

2

List of stakeholder activities undertaken: Economic Development Officer meeting (Feb 2018);
Stakeholder Workshop 1 – Opportunities and Challenges (April 2018); Stakeholder Workshop 2 –
Action Planning (May 2018); Planning Officer meeting (April 2018); PDIIDG meeting (April 2018);
Meeting with WPD (April 2018); Meeting with Cadent Gas (May 2018); Telephone interviews with UK
Power Networks (July 2018); Telephone interview with EVenergi (July 2018).
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Energy consumption (MWh per capita)
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Energy assets in the SEMLEP area
The following table provides a summary of the existing energy assets across SEMLEP.
Asset type

Location / Capacity

Notes

Power Stations [4]

Corby (CCGT) 401 MW
Little Barford (CCGT/gas/oil) 737 MW

 2% of total UK
fossil fuel power
station capacity

Renewable
Energy
Installations [5]

Heat Networks [6]

Local Authority
Central Bedfordshire
East
Northamptonshire
Cherwell
Aylesbury Vale
South
Northamptonshire
Bedford
Daventry

MW
146
135

Local Authority
Kettering
Milton Keynes

MW
79
71

128
103
99

Northampton
Wellingborough
Corby

16
16
10

96
83

Luton

4

Local Authority
Milton Keynes
Luton
Northampton
Central Bedfordshire

No.
87
75
27
23

Aylesbury Vale
Bedford
Cherwell

22
22
21

Local Authority
Corby
Wellingborough
Kettering
South
Northamptonshire
East Northamptonshire
Daventry

No.
16
12
9
8
6
3

 987 MW - 3% of
UK.
 76 MW per
SEMLEP Local
Authority
 84 MW is the UK
average

 331 networks in
SEMLEP
 262 MW heating
capacity (1.3% of
UK capacity)
 25 heat networks
per SEMLEP LA
 National average
is 27 per LA

Electricity
The current electricity network capacity across SEMLEP is estimated to be 3,850 MW.
Information provided primarily by Western Power Distribution (WPD), who operate the
majority of this network, indicates that there are currently supply capacity constraints in
some areas. A number of Local Authority stakeholders also provided evidence of supply
constraints, which had negatively impacted new developments in areas such as Luton and
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Bicester. In addition, during the stakeholder engagement events, anecdotal evidence
emerged of businesses struggling to expand and invest and commercial developments being
delayed due to supply constraints. In addition, some developments are now being marketed
primarily on the basis of available electrical capacity.
As part of this strategy development, NEF have developed maps showing areas of varying
constraint across SEMLEP. A summary of these is provided in the map below. This
illustrates the areas of supply constraint, as indicated by the amount of headroom (spare
capacity available for new supply). Where available, it also shows the areas of constraint in
terms of generation headroom (spare capacity for new generation to be connected to the
network). The degree of constraint is indicated by colour coding with red indicating most
constraint and green the least.

In addition to the map, a bar chart illustrating the relative constraints for different Local
Authorities within the WPD licence area is provided below, with the blue lines for demand
headroom and red for generation capacity.
For the WPD area, Corby is the Local Authority with the least capacity available across the
area; Kettering, Wellingborough, Bedford and Northampton also face constraints, particularly
on the generation side. Milton Keynes has the greatest headroom in terms of capacity to
meet demand.
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The overall spare
173
Milton Keynes
demand capacity
83
168
available in SEMLEP
East Northamptonshire
58
is estimated to be
135
South Northamptonshire
70
911 MW, which is
123
Aylesbury Vale
76
around 24% of
97
Daventry
78
estimated current
56
Northampton
21
network capacity.
47
Bedford
Across the SEMLEP
27
39
Wellingborough
area as a whole, this
29
32
represents a
Kettering
34
relatively healthy
21
Corby
11
position in terms of
0
50
100
150
200
providing for
traditional,
Total demand headroom (MW)
Total generation headroom (MW)
incremental growth
(1-2% per annum). However future growth is unlikely to follow an incremental path, due to
the high growth opportunities of the Oxford-Milton Keynes-Cambridge Growth Arc, it will
involve larger scale new developments and high growth locations. Scenarios for the future
growth in electricity demand have been developed and are outlined later in this summary.
In some parts of the SEMLEP area, there is a significant shortfall of capacity headroom for
renewable generation: WPD list 15 in this category compared to just 3 with demand
headroom exhausted. For example, the Epwell substation in the Cherwell area, which is
linked to the WPD West Midlands network, has a negative generation headroom of 5.03
MVA (Megavolt Amp) owing to a large solar farm near the village. In the longer term, this
may act as a further constraint on adding new solar capacity and may encourage distributed
storage. This could be achieved using batteries, or potentially through innovative solutions
such as compressed air.
On top of these growth-driven constraints, there is also a known mismatch between peak
demand periods and headroom capacity, with domestic demand peaks occurring in the early
evening (6 pm), whilst industrial and commercial driven peaks occur towards the middle of
the day (2 pm). Variation in demand peaks leads to imbalances in network loading, which
affects available capacity for supply and generation along with affecting energy pricing. This
requires new approaches to manage demand actively e.g. through smart data, technology
and new financial incentives. It also requires user engagement.
Finally, the SEMLEP area’s plans for housing and employment growth aim to drive
significant growth in new building developments (for homes and businesses) e.g. nondomestic building pipelines in Cherwell, South Northamptonshire, Milton Keynes and
Bedford. There is compelling evidence[7][8][9] that new buildings are failing to achieve their
basic design energy (and carbon) performance targets (with typical performance gaps of
200%). In addition, many of the buildings that will exist in 2050[10] have already been built
and are inefficient.
The evidence indicates that electricity capacity constraints represent an important risk
factor for SEMLEP, in terms of the potential impact upon high growth and major new
development.
There is also good evidence that inefficient existing and new buildings increase demands
on the energy network and reduce business efficiency and productivity. This is a
particularly important risk for SEMLEP, in view of the high volume of development in the
pipeline in areas such as Milton Keynes, Bedford, South Northamptonshire and Cherwell.
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Distributed generation and renewable energy
Installed renewable energy generation capacity in the SEMLEP area amounts to
approximately 987 MW, which constitutes 3% of the total installed in the UK (for an area
which constitutes 3.6% of the national
3% 1%
population). The chart opposite shows
Photovoltaics
3%
10%
the breakdown of renewable energy
Onshore Wind
1%
across SEMLEP by source.
Anaerobic Digestion

1%

Across the area there are also network
constraints in terms of the capacity to
connect additional distributed electricity
generation. 16% of substations operate at
full capacity in the WPD licence area. The
chart above showed the constraints for
different areas across SEMLEP.

Sewage Gas
21%

60%

Landfill Gas
Municipal Solid Waste
Animal Biomass
Plant Biomass

The current SEMLEP total ‘headroom’ capacity for connecting distributed generation is
estimated to be 635 MW, which is around 60% of what has already been installed. This
would represent a healthy position in terms of slow incremental growth. However,
discussions with and data provided by Western Power Distribution, indicate that for the
major growth targets for SEMLEP, this will present significant challenges and risks. During
the stakeholder engagement, evidence emerged of such constraints e.g. Corby Borough
Council has withdrawn early investment in solar projects due to grid constraints which has
had an impact on domestic (fuel poverty) and operational carbon emissions. At the time the
site proposed would have been one of the largest LA funded solar installations in the
country. Scenarios for the growth in future distributed generation have been developed and
are explored further in this summary. However, overall distributed generation will have an
important role to play in meeting the future energy needs of the area.
The evidence indicates that network constraints, associated with the connection of new
distributed generation, represent an important risk factor for SEMLEP, in terms of their
potential impact upon growth, new development and sustainability targets.

Natural gas
The natural gas network across SEMLEP is mainly operated by Cadent Gas, which was
formed following the sale of National Grid Gas Distribution in 2017. The SEMLEP area’s
baseline gas consumption is currently estimated to be 7,827 GWh for domestic buildings and
3,699 GWh for industry and commercial buildings. This equates to 2.6% and 2.1% of
respective national totals (compared to 3.6% of national population). Analysis from Cadent
Gas[11] suggests that overall gas demand and use will remain relatively flat, which is
somewhat inconsistent with overarching UK targets to move away from fossil fuel use, in
order to meet carbon emission targets and Clean Growth Strategy objectives. In the
development of the future scenario projections, outlined in this summary, it has therefore
been assumed that gas and other fossil fuels use will be reduced. This will involve the
widespread adoption of electrically powered technologies such as heat pumps.
The evidence indicates that gas network capacity constraints do not appear to present a
key risk factor for growth and new developments. However, achieving the switch from gas

12

South East Midlands | Energy Strategy

to electricity and alternative fuels, in a practical and financially viable way, represents a
huge challenge.

Heat networks
A heat network consists of a central heat generator e.g. a large boiler, which supplies one or
more properties with heat via a distribution network. There are currently 331 heat networks
across SEMLEP[6] supplying 211 GWh (262 MW installed capacity) of heating energy and 17
GWh (30 MW installed capacity) of cooling energy, with natural gas as the principal energy
source.
A breakdown by Local Authority was provided earlier in the list of energy assets, with Milton
Keynes and Luton having approximately 50% of heat networks in the area. Currently in
SEMLEP the number of buildings connected to heat networks is around 1,800,
approximately 0.1% of the total building stock.
Future scenario projections (provided later in this summary), assume around 20% of
buildings will be connected to a low carbon heat network by 2050, in line with the projections
set out in the Clean Growth Strategy.
Heat networks have an important role to play in terms of meeting the future energy needs
of the area and delivering carbon reduction targets. The development of a whole new type
of infrastructure is a huge challenge and will require a large amount of support from a
range of stakeholders across the SEMLEP area.

Transport energy
The transport baseline information was derived from the Evidence Baseline Report 2018[13],
produced by WSP as stage 1 in the Strategic Transport Strategy for England's Economic
Heartland, and DfT statistics. The Transport Strategy considered Statutory Local Plans
developed by the EEH Authorities, which provided long-term guidance on a wide range of
issues, including local transport and growth.

Road
Road transport energy consumption[12] in the
SEMLEP area is estimated to total 14,200 GWh
for personal use and 6,944 GWh for freight use.
The breakdown in energy use by vehicle type is
shown in chart on the right.

Petrol cars/motorbikes

2%
23%

30%

Diesel cars
Light Good Vehicles

16%

Heavy Good Vehicles
29%

Buses and coaches
There are currently 1.5m licensed vehicles in the
area, made up from petrol cars (including hybrids)
(48%), diesel cars (38%); light good vehicles (9%); motorcycles (3%); heavy good vehicles
(2%); buses and coaches (0.4%). This population is expected to grow significantly over the
next 30 years, by between 244,000 (medium growth scenario) and 422,000 (NIC high growth
scenario).

As car ownership rises, weekday traffic is expected to grow by approximately 32% on rural
principal roads and 35% on motorways, with particular growth in the central belt Aylesbury
Vale-Milton Keynes-Bedford-Corby, the A507 in Bedfordshire, the A4146 and A421 in Milton
Keynes and the M1 south of Luton.
The Strategic Road Network is well-developed along the north-south axis; the east-west
transport infrastructure is missing strategic road or rail links towards Oxford and Cambridge.
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Strategic Road Network improvement are focused on M1 Smart motorway (M6/Milton
Keynes); A47 junctions; A428 (Black Cat/Caxton Gibbet); and A34 junctions.
Road capacity stress is experienced on the A1 between the A14 and A421, and A421 as
part of the area’s Strategic Road Network; and A34, A40, A43 (Oxford-Bicester-Brackley);
M1, A5, A509, A421, A43 (Luton-Dunstable-Milton Keynes-Northampton); A14 (Cambridge)
as part of the non-motorway routes.

Public transport
Across the SEMLEP area public transport use and walking are 1% lower than the England
and Wales average; cycling is 1% higher than the average for England and Wales for
residents (4%) and 2% lower for the workplace population.
The area suffers from rail network stress during morning peak periods in Thameslink
(Bedford, Luton) and afternoon peak in London Northwestern (Northamptonshire and Milton
Keynes), in addition to morning peak services to London in both train operators' services.
There are two national rail schemes committed in the area: East West Rail and HS2.
Finally, coach services are focused on linking primary urban areas to major airports and do
not normally stop at secondary settlements across the area.

Electric vehicle infrastructure
The adjacent map provides an overview of the
current installed electric vehicle charging points
across the South East and Midlands, obtained
from the government's National Chargepoint
registry[14], which contains 4,190 locations
nationally, with around 231 (5.8%) in SEMLEP.
Milton Keynes stands out with around 150
charging points, comparable with volumes in
London. There is scope for improvement in
other parts of the SEMLEP area.

The anticipated growth in private vehicles, along with the need to phase out the use of
fossil fuels, highlights the importance of electric vehicles to the energy strategy. The
development of new EV infrastructure, including the electricity supply network, is a key
challenge and risk for SEMLEP in terms of sustainable growth.
The evidence indicates that poor public transport connectivity East-West and scarce
modal shift opportunities (from private to public transport) affect inter-connection between
towns/cities, commuters and local communities. This has a knock-on effect on the
productivity of the area and represents an ongoing risk to growth.
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Energy scenarios
The Strategy contrasts four future scenarios for energy use across the area. These align
with the high prosperity scenarios developed by the National Grid[15], referred to as
‘Consumer Power’ and ‘Gone Green’. These were used to reflect the high growth ambitions
of the SEMLEP area defined in the Strategic Economic Plan. Consumer Power is marketdriven, whilst Gone Green is more sustainability driven.
The two scenarios contain two variants in relation to the scale of predicted housing
development. One is based on Local Authority plans, while the other is based on the growth
projections put together by the National Infrastructure Commission (NIC). These scenarios
were selected as they align with the gone green high growth ambitions of the SEMLEP area,
alongside the ambition to drive the sustainability agenda, as set out in the Strategic
Economic Plan.

Local Authority Plans

Gone Green Medium Growth
High Prosperity – medium growth levels
Housing growth based on Local Plans
projections of approximately 340,000 new units
by 2050
High sustainability ambition

Consumer Power Medium Growth
High Prosperity – medium growth levels
Housing growth based on Local Plans
projections of approximately 340,000 new units
by 2050
Low sustainability ambition

NIC

Gone Green High Growth
High Prosperity – high growth levels
Housing growth based on National Infrastructure
Commission (NIC) estimates of 560,000 new
units by 2050.
High sustainability ambition

Consumer Power High Growth
High Prosperity – high growth levels
Housing growth based on National Infrastructure
Commission (NIC) estimates of 560,000 new
units by 2050.
Low sustainability ambition

By using these scenarios, it was possible to integrate the significant analysis carried out by
Western Power Distribution within the Strategy, and then to tailor the scenarios in line with
SEMLEP requirements.

Outcomes of the scenarios to 2050
Starting from the current baseline position for SEMLEP, each scenario was modelled and
the outcomes for each are summarised below.
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Gone Green

Consumer Power

By 2050 fossil fuel use will have been reduced
significantly (by around 60-70%)
Petrol and diesel will have been replaced by the
use of electric vehicles and hybrids.
Natural gas will have been significantly replaced
by electric heat pumps integrated with solar
energy as the main source of space heating.
Low carbon heating systems will supply 1 in 5
buildings
Renewable energy and distributed generation
use will be making a significant contribution to
electricity supply

By 2050 fossil fuel use will have reduced by 2030%
Petrol and diesel vehicles will still be used but at
significantly lower levels than currently,
accounting for approximately 30% of overall
number of vehicles
Natural gas will still be used for space heating in
a significant number of buildings
Low carbon heating systems will supply 1 in 10
buildings
Renewable energy and distributed generation
use will have increased but to a lower level than
for Gone Green

The main results, for each of the four scenarios, are summarised below.

Energy use (GWh)

45,000
36,000
27,000
18,000

Gone Green - Local Plans
Gone Green - NIC
2016

2022

2028

2034

2040

2046

Consumer Power - Local Plans
Consumer Power - NIC

Gone Green Medium Growth
Electricity demand will rise by 111% (1,615 MW)
0% overall purely fossil fuel vehicles
31% reduction in natural gas use
Distributed generation increases by 266% (2,087 MW)
Energy from low-carbon heat networks will rise by
5,488 GWh

Gone Green High Growth
Electricity demand will rise by 130% (1,896 MW)
0% overall purely fossil fuel vehicles
19% reduction in natural gas use
Distributed generation increases by 315% (2,474 MW)
Energy from low-carbon heat networks will rise by
8,919 GWh

Consumer Power Medium Growth

Consumer Power High Growth

Electricity demand will rise by 90% (1,315 MW)
30% overall fossil fuel vehicles
14% increase in natural gas use
Distributed generation increases by 101% (795 MW)
Energy from low-carbon heat networks will rise by
1,295 GWh

Electricity demand will rise by 107% (1,559 MW)
30% overall fossil fuel vehicles
33% increase in natural gas use
Distributed generation increases by 124% (971 MW)
Energy from low-carbon heat networks will rise by
2,087 GWh

Carbon dioxide emissions
The future projections for the SEMLEP area’s carbon emissions, for each scenario, is shown
in the chart below. The impact of each scenario against current (2016) emissions is as
follows.

Carbon dioxide (ktCO2e)
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10,000
8,000
6,000
4,000
2,000
0

2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
Gone Green - Local Plans

Gone Green - NIC

Consumer Power - Local Plans

Consumer Power - NIC

77% reduction (2016-2050), Gone Green, medium growth
73% reduction (2016-2050), Gone Green, high growth
48% reduction (2016-2050), Consumer Power, medium growth
41% reduction (2016-2050), Consumer Power, high growth
Note that are allowing for historical decarbonisation, both the Gone Green scenarios exceed
the Climate Change Act targets for CO2 reductions, but the Consumer Power ones do not.
Key issues
From a consideration of the evidence base findings and the scenario modelling, the key
issues and challenges are summarised as follows.
Evidence and Findings

Key Issues for SEMLEP

Energy Supply
- Capacity
constraints

Electricity network capacity is constrained in certain
parts of SEMLEP. Around 5% of the network with
zero demand headroom capacity (e.g. Hanslope
Park, Northampton West, Silverstone, Weedon,
Corby). A further 20% has demand headroom of
less than 5MW.

Supply constraints can delay or stop
developments and impact business
operation. Recent examples include Luton
and Bicester. Overall ‘spare’ capacity is
around 24%. This is healthy for incremental
growth but is a risk for a high growth area
like SEMLEP.

Energy Supply
– Distributed
generation
constraints

Around 16% of substations within the WPD area
have no headroom to export distributed generation
(e.g. from renewables). Constrained areas include
Bletchley, Wellingborough, Irthlingborough,
Daventry and Kettering.

Distributed generation from renewable
sources is assumed to provide an
important part of the future SEMLEP
energy supply. Any constraints on
generation will hinder growth, as well as
the achievement of energy self-sufficiency,
job creation and national carbon reduction
targets.

Energy Supply
– Low carbon
heat networks

There are 331 heat networks (district and
communal) in the SEMLEP area, with installed
capacity of 262 MW for heating and 30 MW for
cooling. Currently approximately 0.1% of SEMLEP
buildings are connected to heat networks (current
mapping by CBC under HNDU[16])

Government clean growth targets envision
around 20% of buildings to be connected
to low carbon heat networks by 2050. This
represents a huge change and challenge
for the area.

Energy
Demand –
energy (and
carbon)
efficiency of
buildings

SEMLEP's housing and employment targets aim to
drive significant growth in new building
developments (for homes and businesses) e.g. nondomestic pipelines in Cherwell, South
Northamptonshire, Milton Keynes and Bedford.
There is compelling evidence that new buildings are
failing to achieve their basic design energy

Inefficient existing and new buildings
increase demands on the energy network
and reduce business efficiency. This is a
particularly important risk for SEMLEP, in
view of the high volume of domestic and
non-domestic development in the pipeline.
A further issue is the poor level of energy
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Evidence and Findings

Key Issues for SEMLEP

performance targets (typical performance gaps of
200%). In addition, many buildings that will exist in
2050 have already been built and many are
inefficient.

efficiency of existing buildings which will
remain in the future building stock of the
area.

Transport –
Electric
vehicles

There are currently 1.5m licensed vehicles in the
SEMLEP area and this number is expected to grow
between 19% and 32% over the next 30 years. At
present, almost all vehicles are powered by fossil
fuels. Government has committed to improving air
pollution, including the banning of all new fossil
fuelled vehicles between 2040 – 2050.

Traffic-related air pollution, due to the
increased use of private cars, would have a
potentially severe impact on air quality and
carbon reduction targets. All future
scenarios predict significant growth in
electric and zero emission vehicles. This
represents a major challenge for SEMLEP
in terms of a new EV infrastructure.

Transport Connectivity

Success of the Cambridge-Milton Keynes-Oxford
Arc requires improved East-West transport
connectivity i.e. optimised transport infrastructure to
connect towns and cities. Opportunity around
innovation and changing dynamics e.g. self-driving
vehicles, tele-working reducing commuting. High
Speed 2 will free up capacity on West Coast main
line.

Poor public transport connectivity EastWest and scarce modal shift opportunities
affect inter-connection between
towns/cities, commuters and local
communities, having a knock-on effect on
the productivity of the SEMLEP area.

Objectives and Actions
From the issues and opportunities identified, the following section provides a summary of the
objectives and actions required. A more detailed action plan is provided in the full strategy
report.
Key Issues
Energy
supply
Capacity
constraints

Objectives
To ensure that the electricity
network capacity is capable of
meeting the SEMLEP area’s
future growth in demand.

Energy
supply
Distributed
generation
constraints

To ensure that the electricity
network capacity is capable of
meeting the area’s future
need for distributed
generation, in line with growth
and sustainability objectives.

Energy
supply New
low carbon
heat
networks

To support the development
of new heat networks, in line
with growth and sustainability
objectives.

Actions
Support the development of new Distributed Energy Resources,
to mitigate supply constraints on new developments. Working with
DSOs and other stakeholders.
 Establish a new commercial framework.
 Establish (funded) pilot to develop new framework
 Revise Local Plans, priorities and develop new guidance.
 Develop and make the Business Case / Case study
 Engage domestic and non-domestic developers.
Support the development of Active Network Management (ANM).
 Design into new estates / regeneration areas.
 Pilot trials (funded) – integrate learning
 Arrive at a zonal approach to ANM roll-out (start with areas
with generation).

Develop an area-wide heat network support programme.
 Identify / focus upon areas with maximum viability (HNDU[16])
 Large baseload, plus high density of demand
 Regeneration areas and developments adjacent to networks
 Develop business case support and case studies to support
wider roll-out.
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Key Issues

Objectives

Energy
demand
Energy (and
carbon)
efficiency of
buildings

Transport
Electric
vehicles

Actions

Potentially develop enhanced
planning and regulatory
requirements, as well as
incentives, aimed at in-use
energy and environmental
performance of new and
existing buildings.

Become an acceleration hub
for electric vehicles that
catalyses early adopters and
investors.













Transport
Connectivity

Work to develop a transport
infrastructure, focused upon
the sustainable growth
dynamics of the area. In
particular in terms of EastWest connectivity; modal shift
from private cars onto public
transport; cycling and walking.






Potentially define a consistent SEMLEP-wide approach to
(viable) new build standards and planning requirements.
Work to develop a more supportive and more certain
regulatory framework (e.g. re-instate ZCH)
Investigate land valuation options (lower values (e.g. EcoTown
Bicester) to fund higher standards)
Produce and disseminate case studies and business case
for best practice energy efficient homes and buildings,
including the use of new electric technologies.
Planning Requirements (policy and guidance) to be used to
require developers to accommodate EV (link to Distributed
Energy Resources)
SEMLEP innovation project (Govt. funded) to define routes to
engagement (uptake) and impact on infrastructure
Develop a support package for businesses to innovate on
services associated with EV (e.g. new apps for EV charging).
Support preferential planning for EV parking spaces (use SPD
– standard parking spaces)
Develop a central repository for case studies and learning
Develop programmes to target the area’s road capacity stress
points.
Develop programme to tackle rail network stress, focused
upon Thameslink morning peak and PM peak in London
Northwestern, in addition to AM peak services to London in
both train operators’ services.
Support programme for the development of new strategic road
or rail links towards Oxford and Cambridge

Next steps
The key issues and their associated objectives and actions are of varying urgency and
priority, depending upon the future path or scenario considered. This is highlighted in the
table below, which aims to indicate the suggested timescale for action and the relative
priorities of the key issues, according to the scenario chosen.
It is clear that a number of issues are high priority for both scenarios and should therefore be
included in the future strategy. The remaining aspects represent options for consideration,
depending upon the strategic positioning of SEMLEP moving forwards.

Issues
Energy Supply Capacity constraints
Energy Supply Distributed generation constraints
Energy Supply New low carbon heat networks
Energy Demand Energy efficiency of buildings
Transport Electric vehicles
Transport Connectivity

Timescale
Short
Short
Medium/long
Short
Short
Medium/long

Gone Green

Consumer Power

Priority
High
High
High
High
High
High

High
Medium
Low
Medium
High
High

It is recommended that the following approach is adopted in the short term (over the next 1-3
years).
1

Focus upon the actions and plans to help minimise Energy Supply Constraints and
Distributed Generation Constraints
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2

Focus upon actions to support the development of Electric Vehicle Infrastructure
across the area

3

Implement actions in support of improving the Energy Efficiency of buildings

4

Develop further approaches to improve Transport Connectivity

Over the medium / longer term (3-5 years)
1

Implement actions in support of Heat Networks
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1 INTRODUCTION
Background
The South East Midlands is a £50bn economy that embraces the strategic nexus of Oxford,
Cambridge and Birmingham. The area covers 14 Local Authorities, including 4 unitary
authorities (Bedford Borough Council; Central Bedfordshire Council; Luton Borough Council
and Milton Keynes Council), 9 district councils (Aylesbury Vale DC; Cherwell DC; Corby
Borough Council; Daventry DC; East Northamptonshire DC; Kettering Borough Council;
Northampton Borough Council; South Northamptonshire DC and Wellingborough Borough
Council), and Northamptonshire County Council. The local economy has experienced rapid
growth in recent years, creating 8% new jobs and nearly 20% new enterprises over 20102015, whilst contributing to over 6% of the country’s new homes in 2016 (SEMLEP, 2017).
The South East Midlands Local Enterprise Partnership (SEMLEP) was set up to create the
conditions for the area long-term growth, fostering large-scale employment, housing growth
and environmental sustainability. In its Strategic Economic Plan, SEMLEP set out a vision of
a knowledge-intensive hub building upon the existing cluster of high-performance technology
innovation assets and expertise (SEMLEP, 2017). Furthermore, the Cambridge-Milton
Keynes-Oxford Arc will play a key role in the transport connectivity of the area. The Arc will
be a 130 km arc around the north and west of London’s green belt that stretches from
Cambridgeshire to Oxfordshire (NIC, 2017). The Arc is also one of three trailblazer areas for
the first of the long-term Local Industrial Strategies tasked by the Government to LEPs to
shape and deliver locally-led economic growth, in line with the National Industrial Strategy.
Development of the Arc is a priority because of its potential to drive wider SEMLEP area
growth, leveraging on clusters of expertise and centres of economic activity.
SEMLEP’s Strategic Economic Plan sets out seven priorities across three core themes –
growing business, growing people and growing places – and one cross-cutting theme, which
are detailed in Figure 1.
Growing business

• 1 - Commercialisation of innovation in high-performance technology
• 2 - 10% more jobs by 2025
• 3 - Trading activities, in particular in emerging global markets and

European
links
Growing
people

• 4 - 170,000 apprenticeships to

2025/26
Growing places

• 5 - 130,000 new homes to 2025/26
• 6 - East-West Rail and Oxford-Cambridge Expressway
Cross-cutting

• 7 - Social inclusion and environmental sustainability
Figure 1: Strategic priorities for the South East Midlands identified in its Strategic Economic Plan (SEMLEP,
2017).

Crucially, achieving the priorities set out in the Strategic Economic Plan requires viable,
sustainable and secure energy infrastructure, for which a coherent and strategic approach to
energy provision is needed.
Against this backdrop, SEMLEP was successful in securing funding from the Department for
Business, Energy and Industrial Strategy (BEIS) allocated to Local Enterprise Partnerships
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(LEPs) to support the production of an energy strategy for their Strategic Economic Plans.
SEMLEP commissioned the National Energy Foundation (NEF) to carry out a
comprehensive strategy based on the energy needs of the area, over both the short and
longer term. Options for meeting these needs whilst also heading towards a lower carbon
future were also investigated.

Aim and objectives
The aim of this Energy Strategy is to steer SEMLEP towards unlocking a sustainable
development pathway, based on a viable and secure energy supply/demand balance, in
order to achieve the priorities set out in the Strategic Economic Plan. The objectives of the
strategy are to define:
An evidence base of the current energy needs of the area, in terms of power, heat and
transport, along with projected future needs.
The actions to unblock growth over the short term.
The options for meeting the area’s future energy needs building on existing technological
strengths of the SEMLEP area, including innovative technologies, supply and demand
management models and opportunities to reduce carbon impact.
The general remit of the Strategy is to urge the need to establish effective working
relationships with the energy providers/ sector that will be mutually beneficial to both parties.

Context
The SEMLEP area occupies a strategic position at the junction between key centres such as
Cambridge, Oxford and Birmingham (Figure 2). It embraces thirteen Local Authority or
Unitary Councils – Corby, Daventry, East Northamptonshire, Kettering, Northampton, South
Northamptonshire, Wellingborough, Bedford, Central Bedfordshire, Luton, Milton Keynes,
Aylesbury Vale, and Cherwell, whose boundaries are shown in Annex B, as well as
interfacing with three County Councils (Buckinghamshire, Northamptonshire and
Oxfordshire) in two-tier districts.
Three electricity Distribution Network Operators 3 (DNOs) operate in the SEMLEP area.
Western Power Distribution (WPD) supplies Corby, Daventry, East Northamptonshire,
Kettering, Northampton, South Northamptonshire, Wellingborough, Milton Keynes, Aylesbury
Vale and a minor part of Bedford and Cherwell. UK Power Networks (UKPN) supplies Luton,
Bedford, Central Bedfordshire and parts of Cherwell; the latter is also served by Scottish &
Southern Electricity Networks (SSEN). All LAs except Cherwell and Aylesbury Vale, whose
gas networks are operated by Scotia Gas Networks (SGN), are served by Cadent Gas.

3 DNOs are in transition to become Distribution System Operators (DSOs), but as the companies and
many of the responsibilities are the same will in this report be called "DNOs" throughout.
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Figure 2: Map of South East Midlands. Source: SEMLEP, 2017.

The Strategy is intended to influence strategic frameworks and agendas for the SEMLEP
area, in particular the Local Plan process, Local Industrial Strategy, Growth Deals and
Energy Hub. It also aligns with SEMLEP Strategic Economic Plan, National Industrial
Strategy, National Energy Policy, National Infrastructure Commission’s work on the
Cambridge-Milton Keynes-Oxford Arc, the Energy Strategies of adjoining LEPs and the work
undertaken by the South East Energy Hub.
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METHODOLOGY
The Strategy consists of three elements: (i) produce the evidence base, (ii) identify
opportunities and challenges and (iii) action planning. The task breakdown is illustrated in
Figure 3.

Figure 3: Overview of the SEMLEP Energy Strategy approach.

Produce the evidence base
This section looks at mapping current energy supply and demand for electricity, heating and
transport across the area and developing future scenarios.
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Future scenarios
The framework underpinning the Strategy scenarios are the Future Energy Scenarios (FES)
produced by National Grid plc (2017) that represent four alternative development pathways
with different degrees of prosperity and green ambition, as summarised in Figure 4. The
Strategy aligns with the two high prosperity scenarios, referred to as Consumer Power and
Gone Green, representing the green (sustainability-driven) and non-green (market-driven)
scenarios respectively. The decision to use these scenarios was dictated by their alignment
with the high growth ambitions of the SEMLEP area, alongside the possible ambition to drive
the sustainability agenda, as set out in the Strategic Economic Plan.

Prosperity

+

Consumer Power

Gone Green

A wealthy, market-driven
world

A wealthy world where
environmental sustainability is a top
priority

No progression

Slow progression

A world focused on low-cost
solutions

A world focused on long-term
environmental strategy

Green ambition
+
Figure 4: National Grid's Future Energy Scenarios (National Grid, 2017).

The two scenarios contain two variants in relation to housing developments: one based on
the Local Authorities plans, which were sourced from England's Economic Heartland (EEH,
2018), and the other one which was based on the growth projections assembled by the
National Infrastructure Commission (NIC) (Table 1). The Local Authorities' plans are based
on well-established pipelines to approximately 2030 whereas the NIC scenario sets out a
more aspirational high growth rate up to 2050. The different housing developments directly
affect the electricity demand, gas use and heat networks in the SEMLEP area.
Table 1: Characterisation of the four scenarios under review.
Scenario ID

Prosperity

Gone Green - Local Plans
Gone Green - NIC
Consumer Power - Local Plans
Consumer Power - NIC

High
High
High
High

Green
ambition
High
High
Low
Low

Housing growth
As LAs confirm to date
NIC estimates
As LAs confirm to date
NIC estimates

Current energy use
An overview of current energy by sector – domestic, industrial and transport – provided a
background to the strategy. The current energy use from the three sectors was derived from
the "subset database" of Local Authority CO2 emissions estimates within the boundaries of
Local Authorities from 2005-2015, converted into energy using the quoted conversion factors
for gas and electricity. Values were then derived from Defra's reporting guidelines for liquid
and solid fuels. Gas-related emission data were broken down by domestic buildings,
industry and commercial. They exclude motorway emissions and diesel rail emissions. In the
conversion from carbon to energy, non-energy CO2 sources and sinks arising from land use
changes (the so-called LULUCF) have been omitted.

Electricity
Current and future information was primarily sourced from WPD, the main DNO in the area
and extrapolated to neighbouring areas as appropriate. WPD commissioned Regen to
produce technology growth scenarios to 2030 in the East Midlands to inform the shape of
the future sub-transmission network (Regen, 2017; WPD, 2017). The scenarios looked at
variations in demand and distributed generation in the WPD East Midlands licence areas
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from 2016 to 2030. They also looked at their impact on the WPD sub-transmission network,
consisting of electricity supply areas (ESAs) served by grid supply points (GSPs), bulk
supply points (BSPs) and the 132kV networks. The forecasts for 33/11kV Primary
Substations were aggregated into the upstream BSP forecast. Foresight scenario planning
was aligned with the four National Grid FES.
The analysis focused on variables with high potential for rapid growth that would result in
disruptive impacts on the electricity network: renewable electricity generation & storage
technologies, electric vehicles, heat pumps, domestic and industrial and commercial
developments. Figure 5 scopes the demand and generation aspects analysed in Regen’s
and WPD’s work.
Electricity demand

Electricity distributed generation

Domestic developments

Anaerobic digestion

Non-domestic developments

Battery storage

• Office
• Retail
• School & College
• Factory and Warehouse
• Hotel
• Shop
• Sport & Leisure
• Restaurant
• University
•Electric
Government
vehicles

• C&I behind the meter
• Domestic and community own use
• Generation co-location
• Reserve service
• Response service
Hydropower

Onshore wind

Energy from waste
Heat pumps
Solar photovoltaic
Battery storage

• C&I behind the meter
• Domestic and community own use
• Generation co-location
• Response service
• Reserve service

• Ground mounted PV
• Roof mounted PV
Other generation (e.g., diesel, gas gensets)

Figure 5: Breakdown of demand and distributed generation technologies part of WPD and Regen Shaping Subtransmission to 2030 work.

The current energy demand was mapped from a variety of sources: WPD database of
connected distributed generation (DG) and storage technologies, registered keeper data
from Driver and Vehicle Licensing Agency (DVLA), and Local Authorities’ local planning and
infrastructure development plans. A ‘pipeline’ scenario was produced for distributed
generation technologies, based on: WPD database of Accepted-not-yet-Connected DG,
BEIS Renewable Energy Planning Database, an analysis of current market conditions and
recent policy changes. Future scenarios were informed by an interpretation of FES (National
Grid, 2017). It is worth noting that the boundaries of ESAs, the most granular forecasts that
WPD were able to provide (they do not include lower voltage levels), do not align with Local
Authority boundaries. Annex A provides a map of the ESAs in WPD’s East and West
Midlands licence areas which overlap the SEMLEP Local Authorities’ boundaries showing
the geographical mismatch. The ESAs are Banbury, Bletchley, Bloxham, Brackley, Bradwell
Abbey, Corby, Daventry, Epwell, Irthlingborough, Kettering, Northampton, Northampton
East, Northampton West, Stamford, Stony Stratford, Wellingborough 132/11 and
Wellingborough 132/33.
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The Gone Green heat pumps and distributed generation scenarios were deemed too
conservative and have been increased in a proportional way to the difference in gas use
between Gone Green and Consumer Power post 2030. Distributed generation was
increased by 0.4 and the gas use and heat pumps were increased by 0.6, which is
equivalent to assuming a seasonal coefficient of performance of 3.50.
The forecasts of domestic and non-domestic developments were updated according to the
latest Local Authorities’ plans, assembled by WSP as part of the Transport Strategy
Evidence Base produced for the England’s Economic Heartland (EEH, 2018). EEH reported
on five-year development plans – 2017-2021, 2022-2026, 2027-2031, 2032-2036, 20372041, 2041+ – which were spread equally across each five-year period. The timescale of
most of the Local Authorities plans did not go beyond early 2030s, and growth outside of the
planning period was based on the annual average growth rates detailed in Table 2.
Table 2: Reference planning period for domestic developments, and average annual growth. Source: EEH, 2018.
Local Authority

Growth Period

Local Plan Average Annual Increase

Aylesbury Vale

2013-2033

1,370

Bedford

2015-2035

950

Central Bedfordshire

2015-2035

1,500

Cherwell

2011-2031

1,142

Corby

2011-2031

460

Daventry

2011-2029

707

East Northamptonshire

2011-2031

420

Kettering

2011-2031

520

Luton

2011-2031

425

Milton Keynes

2016-2031

1,939

Northampton

2011-2029

1,048

South
Northamptonshire
Wellingborough

2011-2029

612

2011-2031

350

*Whilst the domestic plans referred to the number of target properties, the non-domestic figures had the number
of jobs or plot size as a unit. In order to arrive at the number of premises, plot ratios to infer building floor areas,
sourced from the London Employment Sites Database (CAG Consultants, 2017) and detailed in Table 3, and
employment densities by land-use class, sourced from HCA (2015) and detailed in Table 4, were the first inputs.
Each land-use class was assigned to one of the non-domestic building types identified by WPD (2017) and the
corresponding typical floor area was applied to estimate the total number of premises in a certain category, as
detailed in Table 5.
Table 3: Plot ratio assumptions to estimate building floor area by land-use class. Source: CAG Consultants,
2017, data for outer London.
Use
class
B1
B2
B8
Others

Plot ratio (m2 per Ha)
9,000
6,500
6,500
6,500
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Table 4: Employment density assumptions to estimate building floor area by land-use class. Source: HCA, 2015.
Use
class
A1
A3
A4
A5
B1
B2

Employment
density
(m2/job)
17.5
17.5
17.5
17.5
20.38
36

Assumption

Average for High Street and Food store retail
Average for restaurants & cafes
Average for restaurants & cafes
Average for restaurants & cafes
Average of B1a, B1b and B1c
Industrial & manufacturing

Table 5: Building type assigned to each land-use class to arrive at characterising typical size; and MW demand at
time of winter peak demand with minimum coincident generation (6 pm).
Class

Description

WPD building type

A1
A2

Shops
Financial and professional
services
Restaurants and cafés
Drinking establishments
Hot food takeaways
Business
General industrial
Storage or distribution
Hotels
Residential institutions
Dwellinghouses
Non-residential institutions
Assembly and leisure

A3
A4
A5
B1
B2
B8
C1
C2
C3
D1
D2

Shop
Other

Building typical size
(m2)
250
1,000

6pm demand
(MW)
0.06
0.21

Restaurant
Other
Other
Office
Factory and warehouse
Other
Hotel
Medical
Other
School and college
Sport and leisure

100
1,000
1,000
500
2,000
1,000
1,000
350
1,000
3,000
1,750

0.03
0.21
0.21
0.03
0.25
0.21
0.12
0.19
0.21
0.08
0.06

As no data was made available by UKPN and SSEN, to account for the remaining areas of
SEMLEP amounting to approximately 30% of the total SEMLEP area, WPD demand and
generation figures were scaled-up pro rata.
Except for the building developments, the projections beyond 2030 (the timescale of WPD
and Regen study) were constructed using the compound growth rate for each aspect under
review, which was spread equally across the relevant timeframe to obtain an annual growth
rate figure.
The analysis looked at peak demand and generation (MW) and energy use (GWh).
According to WPD, the winter peak demand (with minimum coincident generation) was taken
to occur at 6 pm whilst the summer peak generation (with minimum coincident demand) was
taken to occur at 2 pm. Each domestic building had an associated peak demand of
approximately 0.8 kW at 6 pm (WPD, 2017). The peak loads for non-domestic buildings
varied depending on the type of building, as detailed in Table 5.
Electricity use for domestic buildings built upon a reference benchmark of 3,100 kWh per
property, based on typical domestic consumption values for a reasonably energy efficient
property, supplied by Ofgem; the non-domestic benchmarks were based on CIBSE Guide F
and are detailed in Table 6. Electricity use for electric vehicles, heat pumps and battery
storage demand were estimated on the basis of the daily figures of energy consumption on a
winter day. For summer day generation, utilisation and a time factors (number of days per
year) were applied, which are detailed in Table 7. The utilisation factor of distributed
generation technologies was determined on the basis of the average winter, summer and
spring/autumn peaks defined by WPD where winter months were taken to be December to
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February; summer is May to August and spring/autumn is March to April and September to
November. The NIC scenarios were defined by scaling up the Local Plans based scenarios
according to the number of domestic properties.
Table 6: Non-domestic energy benchmarks (Source: CIBSE Guide F).
Class

Description

CIBSE building type

A1
A2

Clothes shops
Banks and building societies

A3
A4
A5
B1
B2
B8

Shops
Financial and professional
services
Restaurants and cafés
Drinking establishments
Hot food takeaways
Business
General industrial
Storage or distribution

C1
C2
C3
D1
D2

Hotels
Residential institutions
Dwellinghouses
Non-residential institutions
Assembly and leisure

Restaurants (with bar)
Catering, bar/restaurant
Fast food restaurants
Naturally ventilated, open plan / office
Post-1995; ≤5000 m2 / industrial building
Mixed use buildings / distribution and
storage
Holiday /hotel
Residential and nursing homes
N/A
Library, naturally ventilated
Cinema

Electricity use
benchmark (kWh/m2)
287
101
730
149
890
85
0*
43
140
79
46
64
160

* CIBSE Guide F does not give a benchmark figure for electrical use in industrial buildings owing to the wide
variety of manufacturing processes that may occur within them. This report has made its own assumptions
taking into account the industrial base of the SEMLEP area.
Table 7: Utilisation and time factors applied to the peak winter and summer daily consumption to estimate the
annual electrical energy use in the SEMLEP area.
Utilisation factor

Time factor

Baseline
Electric vehicles
Heat pumps
Battery storage

0.8
1.0
0.3
1.0

365
365
211
365

Generation
Anaerobic digestion
Battery storage
Hydropower
Onshore wind
Energy from waste
Solar PV
Other generation

0.67
0.67
0.67
0.28
0.67
0.47
0.42

365
365
365
365
365
365
365

Demand

Current capacity data was obtained from the WPD Network Capacity Map. 4 This information
was used to give a general illustration of network constraints, or where a connection is more
likely to be achieved without the need of significant capital investment to overcome network
constraints. The data is sourced from six-month WPD Long Term Development Statements
supplemented with quotation statistics, such that figures regularly change and include
information around demand headroom and generation headroom. Generation headroom is
calculated using reverse power capabilities of each site and are based on quotation statistics
including connected generation, accepted but not yet connected generation, and quoted

4

Available at: http://www.westernpower.co.uk/connections/generation/network-capacity-map.aspx
(accessed: 19/04/2018).
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generation figures. Capacity data was analysed to give an insight into constrained areas in
terms of both generation and demand headroom.
WPD do not forecast network capacity, which frequently fluctuates as the network is
reconfigured or expanded.
Qualitative information on the level of generation capacity available across the UKPN and
SSEN network was obtained from the UKPN DG Mapping Tool 5 (detailed in terms of limited /
available / significant DG capacity available across the 132kV network), and from the SSEN
Network Capacity Map 6 (detailed in terms of constrained / unconstrained network capability
to connect large-scale developments to Major Substations).

Heating

Heat demand
The current heat demand was based on The National Heat Map
(http://tools.decc.gov.uk/nationalheatmap/) commissioned by the Department of Energy and
Climate Change from the Centre for Sustainable Energy (CSE) in support of the planning
and deployment of local low-carbon energy projects in England. The National Heat Map
builds on bottom-up address level data and published sub-national energy consumption
statistics. It consists of web-based maps of heat demand by area, estimating the total heat
demand of every address in England, including both domestic and non-domestic buildings
including: industrial, transport, retail, commercial offices, hotels, education, recreational,
health, government buildings, science, postal and mining. Heat demand data were
extrapolated for each Local Authority in the SEMLEP area and aggregated to arrive at a
breakdown by sector. An average heat density (kWh/m2 and kWh/address) was also
calculated.
Gas
Data on current gas use (domestic, industry and commercial) were retrieved from Local
Authorities 2005-2015 carbon reporting.
Future gas use was estimated using development figures contained in the Local Authorities
plans sourced from England’s Economic Heartland’s Transport Strategy Evidence Base
(EEH, 2018). On the non-domestic side, the target floor areas, determined according to the
procedure described in Section 2.1.3, were correlated to a parametric figure of energy
consumption in kWh/m2/year to arrive at an annual estimate of gas use. The energy
benchmarks were inferred from the Non-domestic National Energy Efficiency Data (NDNEED) Framework (DECC, 2015). ND-NEED contains statistics of metered gas use from
2006-2012 for non-domestic buildings 7 in England and Wales and includes analysis by
building type and size. The ND-NEED dataset matches building data from the Valuation
Office Agency, the Non-domestic Ratings List and Experian with the energy consumption
data supplied to DECC at a meter point level, data from Display Energy Certificates and
Energy Performance Certificates. Data were reconciled by address matching; weighting and
aggregation were necessary to arrive at national data as it was possible to only match 50%
of gas consumption to building level. Table 8 reports the weighted median gas intensity by
sector in 2012 across England and Wales. Each benchmark was assigned to a different

5

Available at: https://www.ukpowernetworks.co.uk/internet/en/our-services/list-of-services/electricitygeneration/find-out-where-our-overhead-network-is/ (Last access: 19/09/2018).
6 Available at: https://www.ssepd.co.uk/GenerationAvailabilityMap/?mapareaid=1 (Last access:
19/09/2018).
7 A building is represented by hereditament, i.e., all rateable premises subject to valuation by the
Valuation Office Agency, that may correspond to single hereditaments; hereditaments aggregated to
the building level; or a number of buildings, excluding places of worship, agricultural buildings, prisons
and military premises.
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land-use class – A1: shops; A3: restaurants; B1: offices; B2: factories; the remaining landuse classes were allocated to ‘other’.
Table 8: Median gas intensity in England and Wales by sector in 2012 from the Non-domestic National Energy
Efficiency Data, based on units with floor area data only.
Building
Factories
Offices
Shops
Warehouses
Restaurants
Other

Gas Intensity
(kWh/m2)
78
175
194
60
443
166

Number in Sample (unweighted)
77,000
78,000
330,000
54,000
21,000
66,000

The energy benchmark for domestic buildings was obtained from Ofgem’s Typical Domestic
Consumption Values, which are industry standard figures for the annual gas usage of a
typical domestic consumer. They represent the median consumption value over the two
most recent years. The Typical Domestic Consumption Values for a low-use customer
scenario in 2017 amounted to 8,000 kWh.
In order to align with national strategies and account for the UK decarbonisation targets, the
Local Plans based scenarios were characterised with a diminishing gas usage over time.
The reduction in gas demand is likely to be driven by different factors, including improved
energy efficiency and the shift from fossil fuel to low carbon energy sources. Data produced
by Cadent Gas 8, the main DNO in the area, was used to predict the reduction in gas use in
2030 for the Consumer Power Scenario. This was equal to 0.02%. Reduction in gas use to
2050 in Consumer Power was set to 19%; and to 31% in 2030 and 51% in 2050 in the Gone
Green scenarios, in line with the National Grid’s FES projections (Table 9). More extreme
decarbonisation pathways, such as those based on the Clean Growth Strategy vision of
nearly total heat decarbonisation by 2050 (instrumental in meeting the national emission
reduction targets), were not included in the Strategy.
Table 9: Reduction in gas use by scenario.

2030
2050

Gone Green
31%
51%

Consumer Power
0.02%
19%

Heat networks
Data on heat networks developments were inferred from BEIS Heat Network Statistics
published on 29 March 2018 (BEIS, 2018c). A heat network can be either district heating,
which is a central source of generation serving thermal energy through a network to multiple
buildings, or communal heating, which is a central source of generation serving a single
building.

8 In its Long Term Development Plan, Cadent Gas (2017) assessed the future demand for gas based
on: planning assumptions derived from market analysis; stakeholder engagement; expert judgement;
and evidence collected from National Grid’s FES consultation process. The scope of the analysis
included historic gas demand from 2007 and forecasts to 2026, based on the FES Slow Progression
scenario as being “very close to the average across all four in terms of gas demand”. The information
was available at the level of the four gas distribution networks covered by Cadent Gas: East Anglia,
East Midlands, North London and North West. The SEMLEP area falls partly in East Anglia and East
Midlands and a weighted average of the two areas was used. Cadent Gas were unable to disclose
externally information regarding the level of current and forecast gas capacity available and biogas
sites feeding into the network.
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The statistics build on information provided by heat network suppliers on the status and
performance of approximately 14,000 heat networks to meet the requirements of the Heat
Network (Metering and Billing) Regulations 2014. The reporting requirements include:
•

Capacity, generation, and supply for space heating, hot water and cooling.

•

Fuel type and technology.

•

Number of buildings and final customers.

•

Type of end-user.

•

Qualitative information for metering and billing.

The Heat Network Statistics contain: number of heat networks by Local Authority; regional
information around energy end-use; national information around building types, energy
capacity, input and output energy use and fuel. Data for the SEMLEP area were inferred
from regional and national level data by means of pro-rata calculations. These were based
on regional coverage (East Midlands, East of England and South East) to derive information
on the number of heat networks at the local level.
The Gone Green scenarios were aligned with the vision set out in the Clean Growth Strategy
envisioning around one in five buildings in 2050 to use a largely low carbon district heat
network (so two different projections were produced reflecting the low growth and high
growth housing scenarios 9). The 2050 low carbon heat network share under the Consumer
Power scenarios was reduced to one in ten buildings.
The average heating and cooling energy generated per building was used to arrive at an
overall estimate of energy use. The current fuel mix was changed over the timescale to
reflect the switch from fossil fuels to low carbon energy sources. Figure 6 shows the
composition of the heat network fuel mix to 2050. The current fuel mix was inferred from
BEIS (2018): natural gas: 91%; electricity: 5%; bioenergy & waste: 2%; coal & solid fuel:
0.1%; other / unknown: 1%. The 2050 fuel mix was differentiated by each scenario. In Gone
Green, it was set to 65% bioenergy and waste; 15% electricity; 20% natural gas. In
Consumer Power, it was set to 30% bioenergy and waste; 30% electricity; 40% natural gas.
The figures to 2050 were then interpolated linearly. These assumptions can be altered by
the user as required.

9

For the non-domestic developments, the square metres of developments were converted into
number of buildings assuming an average building floor area of 1000 m2.
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Figure 6: Assumed fuel mix for heat network developments part of the Strategy: (a) Gone Green; (b) Consumer
Power.
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Transport
The transport system in the area was framed initially in terms of transport networks, existing
travel patterns, planned transport schemes and forecast travel demand. This information
was sourced from the ‘EEH Strategic Transport Strategy’ (WSP, 2018). This Strategy
develops a long term plan to achieve a transport system that integrates infrastructure and
services, as well as improve access into and between urban centres, particularly along the
East-West axis, in support of productivity and economic growth ambitions, in line with the
Government’s Industrial Strategy. EEH Stage 1 Baseline Evidence Report contains a review
of the current strategic transport network, as well as the socio-economic and environmental
context of the EEH region, which is geographically broader than SEMLEP 10 but shares most
transport links.

Fuel efficiency improvement
(%)

The current energy consumption for fossil fuel vehicles was mapped from the sub-national
road transport fuel consumption statistics published by BEIS (2018c). The statistics contain
estimates of petrol and diesel only consumption by vehicle type (diesel-consuming buses,
cars, heavy goods vehicles and light goods vehicles; and petrol-consuming cars,
motorcycles and light goods vehicles) and road type (motorways, A roads and minor roads).
The number of diesel and petrol vehicles was retrieved from the DfT et al. (2018) dataset of
licensed vehicles by body type and upper and lower tier Local Authorities. Future upgrades
in fuel efficiency were aligned with the Department for Transport figures (ENV0103). The
average fuel efficiency of new (internal combustion engine) vehicles improved by around
30% in 16 years (2000-2016). The same linear rate was assumed to 2030, such that by
2030 fossil powered vehicles should be approximately 30% more efficient than today, and by
2050 should be 30% more efficient again.
60%

40%

20%

0%
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2028

2034

2040

2046

Figure 7: Assumed improvement in the fuel efficiency of new internal combustion engine vehicles.

The energy consumption for electric vehicles was sourced from WPD (2017). The baseline
demand for electric vehicles in the SEMLEP area was based on the DVLA register keeper
data, estimated at 6,892 users in the overall WPD licence area. The electric vehicle charging
profiles used by WPD were derived from a trial involving 143 domestic electric vehicle users.
This was conducted in 2014 as part of their Customer-Led Network Revolution project. The
charging profile averaged across all participants showed an evening peak of 0.9 kW per
electric vehicle at around 9 pm, representative of typical commuting patterns where the
vehicle is used during daytime and charged once commuters return home. WPD assumed a
Time of Use Tariff (TOUT) to be applied in the Gone Green scenario from 2020 and for
uninhibited charging to be assumed in the Consumer Power scenarios up to 2035. This
resulted in a two-hour delay in peak demand in the Gone Green scenario, but no variation in
total energy consumption.

10

For a list of the EEH authorities, see under Abbreviations on the index page
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Future projections in terms of the total number of vehicles in the SEMLEP area were
determined by means of pro-rata scaling up of the current vehicle figures on the basis of the
projected domestic developments. The fossil fuel / electric vehicles split in 2050 was aligned
with the National Grid’s energy scenarios, envisioning a 30%-70% ratio for the Consumer
Power scenario and 0%-100% for the Gone Green scenario. Also, the reference energy
consumption per electric vehicle in 2050 was inferred from the FES, corresponding to 1,394
kWh in Gone Green and 2,013 kWh in Consumer Power. The latter scenario assumes fewer
electric vehicles than in Gone Green, but on average they are larger and more energy
demanding. Yearly figures to 2050 were then interpolated linearly.

Carbon
The energy scenarios were then transformed into CO2 emissions using the latest carbon
conversion factors published by DEFRA in 2018, version 1.01:
Gas: 0.184 kgCO2e/kWh
Diesel: 0.248 kgCO2e/kWh
Bioenergy & Waste: 1.05 kgCO2e/GJ (bio-diesel)
Coal & Solid Fuel: 0.325 kgCO2e/kWh (average based on burning oil)
Oil: 0.247 kgCO2e/kWh
The emission factor for electricity generation was reduced throughout the timescale of the
Strategy to reflect the decarbonisation of the grid using BEIS (2018a) projections. As shown
in Figure 8, the factor starts at 0.352 kgCO2e/kWh goes down to 0.104 kgCO2e/kWh by 2030
and 0.066 kgCO2e/kWh by 2035. By 2050 it was assumed to drop to 0.03 kgCO2e/kWh.
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Figure 8: Emission factor for electricity in line with decarbonisation objectives.

Other sources of distributed generation (non-renewable) were assigned to the diesel
conversion factor. Cooling for heat networks was assumed to be powered by electricity.

Identify opportunities and challenges
This element built upon a stakeholder workshop held in April 2018 to discuss the
opportunities and challenges associated with meeting the area’s energy needs in line with
local growth and development targets.
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The workshop had representatives from the public and private sector including Aylesbury
Vale District Council, Bedford Borough Council, BEIS, Buckinghamshire County Council,
Cherwell District Council, Corby Borough Council, Daventry District Council, Electric Corby,
Engie, Kettering Borough Council, Luton Borough Council, Milton Keynes Council, National
Energy Foundation, North Northamptonshire Joint Planning Unit, Northampton Borough
Council, Northamptonshire Growth Hub, Prop Search, SEMLEP, South Northamptonshire
Council and Western Power Distribution.
The evidence base for the energy supply, demand, capacity and growth projections in the
area was reviewed to identify opportunities for new energy projects and the challenges to
overcome around three broad themes: energy supply, energy demand and transport,
including an appraisal of the opportunity’s ease of implementation, impact and cost; and the
challenge’s likelihood of occurrence and impact. Further research was undertaken to
characterise in more detail the opportunities and the challenges identified at the workshop,
with the aim of arriving at a prioritised pipeline of potential energy projects and low carbon
investment projects, over the short and longer term, which will put the SEMLEP area in an
ideal position to deliver its strategic priorities.

Action planning
This section builds on a second stakeholder workshop held in May 2018 to discuss a set of
actions to arrive at a prioritised pipeline of projects and the steps needed to overcome the
barriers, over the short and long term.
The actions needed in the short term were identified against short term challenges and
opportunities, and involve unblocking growth and productivity, particularly around energy
infrastructure and, potentially, regulatory requirements.
An indication of the options available to meet the future energy needs of the area in the
longer term was developed in consideration of the longer term needs, challenges and the
opportunities associated with innovative technologies and other opportunities to reduce
energy use.
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EVIDENCE BASE
Baseline energy consumption
The total baseline energy consumption across the SEMLEP area, obtained by converting
CO2 emissions estimates within the boundaries of Local Authorities 2005-2015 (BEIS,
2017a), has fallen since 2005 as shown in Figure 9. The downward pattern is mainly due to
the drop in transport demand after the recession, in line with reduced transport energy
demand in the UK and Europe affecting all sectors – shipping, road, aviation and rail
transport (BEIS, 2017b; c) 11. Another contributing factor is the change in consumer
behaviour, with people becoming more environmentally aware.
50,000
Transport Total

40,000

GWh

30,000
Domestic Total

20,000
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Industry and Commercial
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Figure 9: Total SEMLEP energy consumption (2005-15) (BEIS, 2017a).

The baseline energy use in the SEMLEP area is broken down by sector - industry and
commercial, domestic and transport – in Table 10 (totals) and Table 11 (per capita) (BEIS,
2017a).
Table 10: Total energy use by sector in SEMLEP (BEIS, 2017a).
Local Authority

Wellingborough
Corby
East Northamptonshire
South Northamptonshire
Daventry
Kettering
Luton
Bedford
Cherwell
Aylesbury Vale
Northampton
Milton Keynes
Central Bedfordshire
SEMLEP total

11

Industry and commercial
total
GWh
542
1,239
568
584
715
753
843
998
1,272
1,045
1,223
1,742
1,796
11,577

Domestic total

Transport total

GWh
532
448
634
663
575
682
1,271
1,132
1002
1,351
1,435
1,665
1,887
11,613

GWh
708
363
1,032
1,125
1,183
1,192
7,37
1,267
1,394
1,371
1,208
1,613
1,812
13,392

Total
energy
GWh
1,782
2,050
2,234
2,372
2,473
2,627
2,851
3,396
3,668
3,767
3,866
5,020
5,495
36,582

Latest statistics show that transport consumption generally recovered in the year following the recession.
However, following the 2008 to 2009 recession, growth did not turn positive again until 2014, and transport
consumption is still 6.7 per cent below its 2007 peak. Aviation (and shipping) are outside the scope of this report.
Road transport consumption has also fallen significantly due to greater efficiency in private cars, partly driven by
the switch form petrol to diesel; this trend may not continue with the diesel backlash following the VW emissions
scandal and concern about particulates.
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Energy consumption (GWh)

Local Authority

Industry and commercial
total
GWh

Domestic total

Transport total

GWh

GWh

Total
energy
GWh

2015 Energy consumption (GWh)

6,000
5,000

Industry and Commercial Total

4,000

Domestic Total

Transport Total

3,000
2,000
1,000
0

SEMLEP: Total Energy Used 2015 (GWh)

2234

2050

Central Bedfordshire

1782
5495

2372

5020

2373

3866

2627
2851
3396

3767
3668

Milton Keynes
Northampton
Aylesbury Vale
Cherwell
Bedford
Luton
Kettering
Daventry

Overall, Central Bedfordshire (5,495 GWh) and Milton Keynes (5,020 GWh) have the highest
energy consumption, followed by Northampton (3,866 GWh), Aylesbury Vale (3,767 GWh)
and Cherwell (3,668 GWh). The remaining Local Authorities have an overall energy
consumption below 3 TWh. The sector energy intensity varies by sector, reflecting the
energy uses characteristics of the areas.
Total consumption per capita varies significantly (Table 11). Corby is high – due to the
steelworks (Corus) and a relatively low population. The two densest urban areas – Luton
and Northampton – have the lowest consumption per capita, with both having notably low
transport energy use. Although Northampton has one large energy user – the Carlsberg
brewery – the larger population keeps its use below average. Domestic emissions per capita
do not vary much. Luton probably has the smallest amount of space per resident, with
wealthier districts using more energy. Milton Keynes's low figure may reflect the relatively
low average property age of the city.
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Table 11: 2015 Per capita energy use by sector in the SEMLEP area (BEIS, 2017a).
Local Authority

Corby
Daventry
East Northamptonshire
Kettering
Northampton
South
Northamptonshire
Wellingborough
Bedford
Central Bedfordshire
Luton
Aylesbury Vale
Milton Keynes
Cherwell
SEMLEP total
National total

Industry and
Commercial
p/c
MWh
18.53
8.94
6.33
7.71
5.50
6.55

Domestic
per
capita
MWh
6.69
7.19
7.07
6.98
6.45
7.44

Transport
per capita

Population

MWh
5.44
14.78
11.50
12.21
5.43
12.63

Per
capita
Energy
MWh
30.66
30.91
24.89
26.90
17.38
26.62

7.02
6.00
6.55
3.93
5.54
6.66
8.74
6.76
7.12

'000s
66.9
80.0
89.7
97.7
222.5
89.1

Gas
per
capita
MWh
16.72
6.13
5.80
8.82
7.05
5.41

Electricity
per
capita
MWh
6.78
5.54
5.60
4.32
4.26
5.03

6.90
6.81
6.89
5.92
7.16
6.36
6.89

9.17
7.62
6.61
3.43
7.27
6.16
9.58

23.09
20.43
20.05
13.28
19.96
19.18
25.20

77.2
166.3
274.0
214.7
188.7
261.8
145.5

6.97
6.30
6.22
6.04
5.94
6.88
5.35

5.20
5.07
4.22
3.17
4.06
5.37
4.87

6.78
7.04

7.82
6.16

21.36
20.32

1712.3
65110.0

6.73
7.41

4.54
4.66

Figure 10 disaggregates the area energy use by fuel (gas and electricity) and sector
(domestic and I&C). Gas emerges as the predominant domestic fuel, electricity as the main
Industry and Commercial (I&C) fuel (although less predominant). Some Local Authorities use
gas and other fuels as their primary sources of energy. The biggest consumers of gas in the
area are Milton Keynes, Central Bedfordshire and Corby. Milton Keynes, Central
Bedfordshire and Northampton have the highest electricity consumption. Again, both overall
domestic and I&C energy use statistics show a concentration in Milton Keynes and Central
Bedfordshire, followed by Cherwell and Corby.
Energy use per capita, detailed in Figure 11, varies between 13 MWh per person (Luton) to
31 MWh (Corby and Daventry), averaging around 21.4 MWh per person, which is 5% higher
than the national average of 20.3 MWh per person (BEIS, 2017a). These figures mask
significant discrepancies in consumption by type of energy demand: transport energy
demand is 26.9% above national levels, almost entirely on A roads, but domestic and I&C
energy use are both below average, by 3.7% and 5.0% respectively. Daventry, East
Northamptonshire, South Northamptonshire and Kettering have the highest relative transport
usage: significantly, three of them are crossed by the A14, suggesting that much of this
variance may be due to traffic flowing between regions, rather than traffic flows within the
SEMLEP area. Motorways are excluded from the BEIS dataset. Corby has 2.6 times the
national average per capita I&C energy use; otherwise only Daventry, Kettering and
Cherwell are above national averages. Luton has the lowest per capita consumption in the
SEMLEP area.
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Figure 10: SEMLEP Local Authorities baseline energy consumption – 2015: (a) gas consumption; (b) electricity
consumption; (c) domestic energy use; (d) industrial and commercial energy use (BEIS, 2017a).
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Figure 11: Energy consumption per capita by Local Authority in South East Midlands (BEIS, 2017a).
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In terms of capacity, the SEMLEP area hosts two fossil fuel power stations providing a total
1.14 TW which accounts for approximately 2% of the total fossil fuel power station capacity
installed in the UK (56.70 TW) including nuclear and hybrid fuels (a mix of fossil fuels and
renewables) (BEIS, 2017d). These are a Combined Cycle Gas Turbine (CCGT) of 401 MW
in Corby, Northamptonshire, and a 720 MW CCGT and 17 MW gas/oil station in Little
Barford, Bedfordshire (BEIS, 2017d).
The renewable capacity installed in the SEMLEP area totals 987 MW, which accounts for
approximately 3% of the total renewable power capacity installed in the UK (35,713 MW)
(BEIS, 2017e). Of this, 60% comes from solar PV, 21% onshore wind 9% landfill gas and the
remaining 10% is a combination of hydro, anaerobic digestion, sewage gas, municipal solid
waste and animal/plant biomass. As shown in Table 12, Central Bedfordshire, East
Northamptonshire and Cherwell have the largest capacity of renewables installed. On
average, the renewable capacity installed per Local Authority is 76 MW which is below the
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UK average of 84 MW. This suggests that there may be scope 12 for increased uptake of
renewable generation projects in the SEMLEP area, as it is a net contributor to financing
energy schemes elsewhere in the country through energy bills and general taxation.
Table 12: Renewable electricity: capacity installed in the SEMLEP area (MW) by Local Authority - as at end 2016
(BEIS, 2017e).
Local Authority

Tota
l

PV

Onshor
e Wind

Hydro

AD

Sewag
e gas

Landfill
gas

Municipal
solid
Waste

Animal
Biomas
s

Plant
Biomass

Central Bedfordshire

146

75.43

36.74

0.00

1.07

0.56

32.68

0.00

0.00

0.01

East Northamptonshire

135

71.19

28.17

0.00

2.96

0.00

0.00

0.00

33.00

0.00

Cherwell

128

88.58

0.02

0.00

3.14

0.19

5.53

31.00

0.00

0.00

Aylesbury Vale

103

80.66

1.54

0.00

0.00

0.34

20.61

0.00

0.00

0.00

South
Northamptonshire
Bedford

99

89.85

7.39

0.00

1.12

0.00

0.46

0.00

0.00

0.00

96

69.32

0.40

0.04

1.86

0.15

14.13

0.00

0.00

10.12

Daventry

83

10.04

68.69

0.00

0.13

0.00

4.30

0.00

0.00

0.00

Kettering

79

26.24

48.80

0.00

1.57

0.00

2.37

0.00

0.00

0.05

Milton Keynes

71

47.71

14.52

0.00

0.17

2.51

6.53

0.00

0.00

0.00

Northampton

16

10.49

0.01

0.00

0.00

5.76

0.00

0.00

0.00

0.00

Wellingborough

16

13.45

0.02

0.02

0.00

0.00

2.10

0.00

0.00

0.00

Corby

10

4.16

0.01

0.00

0.36

0.00

5.00

0.00

0.00

0.00

Luton

4

4.05

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Energy and carbon scenarios

The baseline energy use in the SEMLEP area, net of distributed generation, was
estimated
to be approximately 37 TWh, equivalent to approximately 9,000 ktCO2e. The energy and
carbon projections associated with each scenario are presented in Figure 12 and Figure
13:
Carbon emissions scenarios to 2050 (net of distributed generation).Increasing levels of
distributed generation, gains in operational efficiency and electrification (in particular
transport) result in diminishing energy use across the area. This is more marked in the
Gone Green scenario compared to the Consumer Power scenario– carbon projections in
2050 are projected to be 2.2 times higher in Consumer Power than Gone Green. In
2050, equivalent carbon dioxide emissions net of renewables total:

Gone Green – Local Plans: 2,112 ktCO2e
Gone Green – NIC: 2,462 ktCO2e
Consumer Power – Local Plans: 4,656 ktCO2e
Consumer Power – NIC: 5,334 ktCO2e

12

A detailed discussion of renewable energy capacity and potential is outside the scope of this report.
As an inland area, the wind potential is likely to be below the UK average, although there also fewer
protected landscapes which often limit installed capacity. The hydro potential will be very low; landfill
gas is largely developed – e.g. at Brogborough in Central Bedfordshire.
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Figure 14 breaks down each scenario by fuel. By 2050, electricity becomes the main
energy vector in all scenarios, although the different rate of decarbonisation results in gas
use having still significant presence in the Consumer Power 2050 fuel mix. Gas use
accounts for 35% in Consumer Power, compared to 22-23% in Gone Green. In contrast,
electricity accounts for 41-43% of the Gone Green 2050 fuel mix, compared to 35-36% in
Consumer Power. A further difference between the scenarios lies in the uptake of
distributed generation systems and bioenergy. The 2050 share of distributed generation in
Consumer Power is doubled by Gone Green (7% vs 15%). Bio-energy accounts for 3-5% in
Consumer Power, compared to 16-21% in Gone Green. In line with the rationale
underpinning each scenario, although declining, other fossil fuels such as petrol and diesel
will still have a role to play in Consumer Power, where they constitute 5-6% of the 2050
energy mix.
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Figure 12: Energy use scenarios to 2050 (net of distributed generation).
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Figure 13: Carbon emissions scenarios to 2050 (net of distributed generation).
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Figure 14: Scenarios of energy use: (a): Gone Green - Local Plans; (b): Gone Green – NIC; (c) Consumer Power
- Local Plans; (d) Consumer Power – NIC.
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Figure 15: Fuel mix in 2050 by scenario.
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Electricity
The 2017 baseline peak demand, which is the existing demand that MW/MVAr loggers
recorded across WPD network scaled up to account for the areas not covered by WPD,
amounts to 1,422 MW. The scenarios of electricity demand and distributed generation
growth are shown in Figure 17 and Figure 19.

Peak demand
The four demand scenarios, illustrated in Figure 16, show a significant increase in peak
demand across the timescale of strategy, equal to 108% in Gone Green – Local Plans;
126% in Gone Green – NIC; and, at a lower rate under consumer power: 87% in Consumer
Power – Local Plans, and 104% in Consumer Power – NIC. Even the lowest increase still
reflects a near doubling in demand, although this may be mitigated to some extent by the
widespread use of smart meters which send price signals to reduce demand when supplies
are constrained.

Peak demand (MW)

3,500
3,250
3,000
2,750
2,500
2,250
2,000
1,750
1,500
1,250

2016

2022

2028
Gone Green - Local Plans
Consumer Power - Local Plans

2034

2040
Gone Green - NIC

2046

Consumer Power - NIC

Figure 16: Scenario of peak demand produced as part of the Energy Strategy for the SEMLEP area.
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Figure 17: Scenarios of peak electricity demand growth: (a): Gone Green - Local Plans; (b): Gone Green – NIC;
(c) Consumer Power - Local Plans; (d) Consumer Power – NIC.

Peak demand in Gone Green is driven mainly by the proliferation of heat pump systems.
Expected to become the predominant source of heating in order to meet increasing energy
efficiency building standards, heat pumps are expected to lead the winter peak demand in
the Gone Green 2050 scenarios at a considerably higher rate (4.7:1) compared to Consumer
Power (Local Plans: 724 MW vs 154 MW; NIC assumptions 809 MW vs 171 MW). Electric
vehicles and building developments drive the Consumer Power demand scenario totalling
2,169 MW (Local Plans) and 2,347 MW (NIC). The breakdowns of peak demand and the
underpinning average yearly and compound growth rates are presented in Annex C. In all
scenarios, electric vehicles have the highest compound growth rate in energy demand over
the Strategy timescale (19-20%) 13, followed by battery storage (14-15%). Battery storage
also shows the highest relative compound growth on the supply side (19-20%).
Building developments 14 have a significant impact in all scenarios. The figures for domestic
building developments sourced from the Local Plans are detailed in Annex D and those from
NIC are detailed in Annex E. Milton Keynes, Central Bedfordshire, Aylesbury Vale, Cherwell
and Northampton experience the most significant growth 15. From 2030 onwards, the
13

Net demand from EVs is lower in Gone Green, owing to more distributed generation and battery
storage.
14 The scenarios assume only a modest improvement in energy efficiency in existing buildings, with
gains largely offset from demand from higher automation and, potentially, summer cooling in
dwellings.
15 Stakeholders consulted throughout the Strategy highlighted that the EEH databank has a number of caveats,
including the absence of Tresham Garden Village and underestimated pipeline developments in Bedford where
there is currently considerable development of both housing and commercial buildings.

Domestic buildings - Local Plans

Non-domestic buildings

Electric vehicles
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average annual growth rate was used to estimate growth outside of the Local Authorities
planning periods, which normally go up to 2030. Actual developments may differ from this.
The more ambitious NIC figures are approximately 1.7 times higher than Local Plans,
totalling 560,777 units compared to 338,546. The growth is linear and led by Central
Bedfordshire (2,215 new units per year), Milton Keynes (2,092 per year) and Northampton
(1,883 per year). In terms of energy loads, the Local Plans aggregated peak amounts to 271
MW in 2050, against 449 MW associated with the NIC high growth scenario.
Likewise, LA plans of non-domestic building developments were reviewed and characterised
in relation to their energy needs. Table 13 shows the non-domestic development projections
to 2050. B1 business has a predominant proportion (46%) of the total floor area due to be
built in the area, followed by the other B classes: B3 (storage or distribution, 30%) and B2
(general industrial, 21%). Further details around growth up to 2050 in terms of total m2 of
developments by Local Authority; year-by year developments by Local Authority; total m2
under construction and construction in the pipeline can be found in Annex F. B1, B2 and
B3 16 also emerge as the land-use classes with the highest load on the grid. The impact of
the other classes is marginal.
Table 13: Non-domestic building development projections to 2050.
Class

Description

WPD building type

Building
total size
(m2)

Number of
buildings

A1

Shop

71,434

286

Other

N/a

N/a

N/a

A3
A4
A5
B1

Shops
Financial and professional
services 17
Restaurants and cafés
Drinking establishments
Hot food takeaways
Business

Cumulative
demand in
2050 @
6pm
17

22,838
15,196
7,642
3,802,225

228
15
8
7,604

B2

General industrial

1,745,410

873

6
3
2
213
218

B3
C1
C2
C3
D1
D2

Storage or distribution
Hotels
Residential institutions
Dwellinghouses
Non-residential institutions
Assembly and leisure

Restaurant
Other
Other
Office
Factory and
warehouse
Other
Hotel
Medical
Other
School and college
Sport and leisure

2,498,337
26,267
17,457
16,250
N/a
11,716

2,498
26
50
16
N/a
7

A2

525
3
9
3
N/a
0

Peak generation
Similar to the demand scenarios, each scenario of distributed generation is characterised by
a significant change throughout the timescale of the Strategy, of 266% in Gone Green –
Local Plans; 315% in Gone Green – NIC; 101% in Consumer Power – Local Plans; and
124% in Consumer Power – NIC.
All scenarios are led by solar photovoltaic (PV), one of the most technologically mature and
reliable distributed generation systems (Figure 19). In 2050 under peak summer conditions,
16

The total increase in non-domestic cumulative demand at 6 pm is expected to be significantly lower than the
sum of the component parts in Table 13. This is partially attributable to parallel improvements in existing
buildings and processes – much of which will come from upgrades to process equipment or better energy
management, for example following implementation of ISO 50001. There may also be a continuation of the trend
for sub-prime commercial premises to be converted into residential use. This could affect not only older property
(the typical warehouse loft conversion), but also 1950s-80s offices such as Stephenson House in Bletchley.
There is also likely to be a significant contraction in retail floor area in secondary locations, with some sites
redeveloped for housing, as well as in older industrial properties (as, for example, happened to the old AC Delco
plant in Dunstable).
17 Data on this service sector have been consolidated into class B1 (general offices) and A1 (retail).
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ground-mounted and roof-mounted PVs are estimated to provide 904-1,004 MW in Gone
Green (3% compound growth) and 858-953 MW in Consumer Power (2-3% compound
growth). All Gone Green and Consumer Power scenarios also have an important input from
onshore wind (336-374 MW in Gone Green and 244-271 MW in Consumer Power) and other
generation technologies such as diesel or gas gensets (301-335 MW / 244-271 MW).

Peak generation (MW)

3,500
3,000
2,500
2,000
1,500
1,000
500

2016

2022

2028

2034

2040

2046

Gone Green - Local Plans

Gone Green - NIC

Consumer Power - Local Plans

Consumer Power - NIC

Figure 18: Scenarios of peak distributed generation produced as part of the Energy Strategy for SEMLEP.

With a less disruptive impact, as they can provide baseload generation, energy from waste
(98-109 MW / 124-138 MW) and anaerobic digestion (23-26 MW / 35-39 MW) are also
expected to cover a fair share of the future generation mix. Battery storage (19-20%) is
characterised by the relatively highest growth rate, although the impact will be limited in
absolute MW terms – this is shown in Annex C.

Anaerobic digestion, battery
storage, hydropower
Onshore wind
Other generation
Energy from waste
Solar PV
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(c) Consumer Power - Local Plans
(d) Consumer Power – NIC
Figure 19: Scenarios of peak generation: (a): Gone Green - Local Plans; (b): Gone Green – NIC; (c) Consumer
Power - Local Plans; (d) Consumer Power – NIC.

Energy
In terms of energy, the electricity demand and distributed generation scenarios are higher in
Gone Green than in Consumer Power mainly due to the higher uptake of heat pumps and
green electricity. The scenarios are plotted in Annex G and Annex H. In 2050, the annual
demand of electricity in Gone Green amounts to 15,357 GWh (Local Plans) and 17,732
GWh (NIC); in Consumer Power, it goes down to 13,977 GWh (Local Plans) and 15,977
(NIC). The combined distributed generation in 2050 amounts to 5,153-5,850 GWh/year in
Gone Green and 2,924-3,250 GWh/year in Consumer Power. The main users of electricity
are expected to be electric vehicles and heat networks, whilst solar PV is the main
incremental source feeding electricity into the grid.

Capacity
The map of capacity constraints across SEMLEP (Figure 20) provides a high level
geographical indication of the stress on the network in each Local Authority, according to the
publicly available information from the WPD Network Capacity Map, UKPN DG mapping
Tool and SSEN Generation Availability Tool. Cherwell, Bedford, South Northamptonshire
and Milton Keynes emerge as the most exposed, although no districts are exempt from
potential capacity constraints.
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Figure 20: Map of capacity constraints in SEMLEP. Source: WPD Network Capacity Map; UKPN DG mapping
Tool; SSEN Generation Availability Tool.

WPD was the only DNO that provided capacity data in the area. Only current capacity data
was available, as WPD do not forecast network capacity which can often change as the
network is reconfigured or expanded 18. Substation data aggregated across the SEMLEP
area, shown in Figure 21, reveal that 4% of substations in the current network have no spare
capacity to cover demand and 16% of substations have exhausted capacity for further
distributed electricity generation connections.
4%
1%

No capacity
20%

46%

5%

0.1-1 MW
1-5 MW

0.1-5 MW
5-10 MW

36%
25%

5-10 MW
29%

No capacity

16%

>10 MW

10-20 MW
>20 MW

18%

(a)
(b)
Figure 21: Substation headroom in WPD area: (a) headroom for electricity demand; (b) headroom for distributed
electricity generation connections.

The available capacity to meet demand is 20% in the 1-5 MW range; 29%: 5-10 MW; 46%:
above 10 MW. The available capacity for DG connections is 25%, for substations with a
18

WPD’s Shaping Sub-transmission studies look at various different investment options, not a single
reinforcement recommendation – often a simple change to release network capacity would be to alter
the feeding arrangement.
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range between 100 kW and 1.5 MW; 18% between 5 and 10 MW; 36% between 10 and 20
MW; 5% above 20 MW. A more detailed insight into demand and DG headroom (0-1 MW; 010 MW; 0-40 MW) is available in the form of geocoded web-maps (Google Fusion Tables)
accessible via the links provided in Table 14; extracts from the maps are shown in Figure 22.
The full details for each substation can be found in Annex I and Annex J.
Substation headroom data aggregated at ESA level provide an indication of the overall
demand and generation headroom, which is currently at 1.2 GW and 0.7 GW respectively.
The substations currently with demand headroom exhausted are:
• Hanslope Park 33/11kV (Bradwell Abbey);
•

Northampton West 11kV S Stn (Northampton) and

•

Silverstone 33/11kV (Brackley).

The substations that currently have generation headroom exhausted are:
•

Bletchley 33kV S Stn (Bletchley);

•

Brackley 132/33kV (Brackley);

•

Bradwell Abbey 33kV S Stn (Bradwell Abbey);

•

Burton Latimer 33/11kV (Irthlingborough);

•

Daventry 33kV S Stn (Daventry);

•

Epwell 66/11kV (Epwell, near Banbury – SW Midlands);

•

Farndon Road 33/11kV (Kettering);

•

Irthlingborough 33kV S Stn (Irthlingborough);

•

Kettering 33kV S Stn (Kettering);

•

Sharnbrook 33 11kV S Stn (Wellingborough);

•

Stony Stratford 33kV S Stn (Stony Stratford);

•

Thenford 33/11kV (Brackley);

•

Wellingborough 33kV S Stn (Wellingborough);

•

Wicken 33/11kV S Stn (Stony Stratford); and

•

Wolverton 33/11kV (Bradwell Abbey).

Table 14: Web-links of Demand and Distributed Generation headroom maps produced for the SEMLEP Local
Authorities part of WPD licence area.
Use

Demand

Headroom
range
MW
0-1

Reporting
interval
MW
0.25

Demand

0-10

2.50

Demand

0-40

10.00

Generation

0-1

0.25

Generation

0-10

2.50

Generation

0-40

10.00

Link

https://www.google.com/fusiontables/DataSource?docid=1jC8_f4GCZn4WdFMI45OQpn6GxiTWlO2XOvV7h6G
https://www.google.com/fusiontables/DataSource?docid=1aJRLL
XhNm2exfNYYrB3I1ea6cKoBwW-4JuvEbXKG
https://www.google.com/fusiontables/DataSource?docid=1u7qqp
JfkAGTLP9UhhwcIwyVPWi3wKZL4s47R980J
https://www.google.com/fusiontables/DataSource?docid=17bHk
YkQQ3bW7KPpiuMBAfRkGAqoLe_W2fixDq83F
https://www.google.com/fusiontables/DataSource?docid=1HQjw
8kzFG5O06ZNB3BchWnHYiyAecsOxW3Cb7ipk
https://www.google.com/fusiontables/DataSource?docid=1234iH
1EOWSKPseXol3UHJ6DqaSh2Ieun1G2cp4OQ
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(a)

(b)

(c)
Figure 22: Extracts from the headroom maps across WPD’s substations in the SEMLEP area: demand
headroom, on the left, and headroom for distributed generation connections, on the right – (a) 0-1 MW @ 0.25
MW reporting interval; (b); 0-10 MW@ 2.5 MW reporting interval; (c) 0-40 MW@ 10 MW reporting interval.
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The substation data were also reconciled at Local Authority level. This required
approximating each ESA to the relevant Local Authority because of the different
geographical boundaries (Annex A) – typically one ESA overlaps with multiple Local
Authorities. Subject to the assumptions made, the results in Figure 23 identify Corby as the
Local Authority within the WPD licence area with the least headroom available for both
demand and generation. Kettering, Wellingborough and Bedford also face limited available
capacity.
Central Bedfordshire

N/a

Luton

N/a

Cherwell

N/a
11.26842305
20.78397306

Corby

34.01571917
32.40617702

Kettering

29.22916828
38.99019996

Wellingborough

27.18068571
46.64800073

Bedford

21.34289338

Northampton

55.83084023
77.83129753
96.89469003

Daventry

76.24894434

Aylesbury Vale

123.0890996

70.0969685

South Northamptonshire

134.8965165

58.18212992

East Northamptonshire

168.0297815

83.15364945

Milton Keynes
0
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172.6173206
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180

200

Headroom (MW)

Total generation headroom (MW)

Total demand headroom (MW)

Figure 23: Total demand and generation headroom for each WPD’s Electricity Supply Area.

Heat
Heat demand
The CSE’s National Heat Map (http://tools.decc.gov.uk/nationalheatmap/) estimates that the
heat demand in the SEMLEP area is split between 60% residential buildings and 40% nondomestic buildings. Industrial (15%) and transport (9%) are the non-domestic sectors with
the highest energy use (Table 15).
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Table 15: Heat demand in the SEMLEP area and average heat density by sector (largest to smallest).
Sector

Heat Demand

Number of
Addresses

Residential
Industrial
Transport
Retail
Commercial Offices
Hotels
Education
Recreational
Health
Government Buildings
Other
Science
Postal
Mining

GWh
9,011
2,309
1,291
765
374
279
271
229
194
185
97
19
16
1

765,217
3,267
7,043
18,587
12,652
3,145
1,344
3,140
1,919
393
1,208
48
1,001
3

Average heat
Density
kWh/m2
4.102
0.999
0.677
0.379
0.205
0.137
0.117
0.123
0.122
0.088
0.038
0.005
0.010
0.001

Total

15,042

818,967

0.50

Heat Demand (kWh)

Figure 24 shows the breakdown of heating demand for each Local Authority in the area.
Milton Keynes (1,149 GWh) and Central Bedfordshire (1,227 GWh) have the highest
residential energy consumption, followed by Northampton, Luton, Aylesbury Vale, Bedford,
Cherwell, Corby, Kettering, South Northamptonshire, Daventry, East Northamptonshire, and
finally Wellingborough with the lowest consumption.
2,000,000,000
1,800,000,000
1,600,000,000
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1,200,000,000
1,000,000,000
800,000,000
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Figure 24: Heat demand in the SEMLEP area and average heat density by sector (largest to smallest).

Gas
The 2015 baseline gas consumption amounts to 7,827 GWh for domestic buildings and
3,699 GWh for industry and commercial buildings. Figure 25 contrasts the four scenarios of
the Strategy. Gas use diverges between the scenarios, following a downward trend in Gone
Green but an upward trend in Consumer Power. In Gone Green, the overall gas use
reduction across the timescale of the Strategy amounts to 31% in the Local Plan scenario
and 19% in the NIC scenario. This pathway is set against the national commitment to
decarbonisation and is driven by increased energy efficiency standards in buildings, due to
more energy efficient fabric and services, as well as due to the greater uptake of
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renewables. In Consumer Power, it is assumed that gas will continue to be used, particularly
on peak demand days, increasing by 14% in Consumer Power – Local Plans, and 33% in
Consumer Power.
Non-domestic buildings
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Figure 25: Different scenarios of gas consumption in South East Midlands under review.

Heat networks
The Heat Networks Statistics (BEIS, 2018c) estimate that at present there are 331 heat
networks in the SEMLEP area. A breakdown by Local Authority is provided in Table 16.
Milton Keynes and Luton alone provide almost half the heat networks in the area.
Table 16: Number of heat networks by Local Authority (BEIS, 2018c).
Local Authority Name

Region

Milton Keynes
Luton
Northampton
Central Bedfordshire
Aylesbury Vale
Bedford
Cherwell
Corby
Wellingborough
Kettering
South Northamptonshire
East Northamptonshire
Daventry
Total

South East
East of England
East Midlands
East of England
South East
East of England
South East
East Midlands
East Midlands
East Midlands
East Midlands
East Midlands
East Midlands

Estimated number of heat
networks
87
75
27
23
22
22
21
16
12
9
8
6
3
331
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Number of heat networks

The presence of communal heating and district heating across different parts of the
SEMLEP area is characterised in Figure 26. There are more communal heating networks in
the area compared to other parts of the UK. However, the main bulk of thermal energy
comes from district heating (Table 17). The total energy use associated with heat networks
amounts to 211 GWh (262 MW installed capacity) for heating energy and 17 GWh (30 MW
capacity) for cooling energy. At present, natural gas is the main fuel used in the area,
comprising over 90% of the supply (Figure 28). This figure is consistent with the UK national
average. Heat networks for Heating only is currently the most recurring end-use covered.
Networks for cooling only and heating and cooling together show a similar trend but are less
widespread (Figure 27).
150

Communal
Heating

13%

100

District
Heating

50
0

87%
SEMLEP - East SEMLEP - East SEMLEP - South
Midlands
of England
East
Communal Heating

District Heating

Figure 26: Number of heat networks by Region within the SEMLEP area, and network type (BEIS, 2018c).
Heating, hot water, and
cooling

11% 1%7%

Heating and/or hot water but
no cooling
Cooling
81%

Of which cooling only

Figure 27: Energy end-use supplied by heat networks in the SEMLEP area (BEIS, 2018c).
Bioenergy & Waste
Coal & Solid Fuel
Electricity
Natural Gas
Oil
Other / Unknown

Figure 28: Current fuel mix sourcing heat networks in the SEMLEP area (BEIS, 2018c).
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Table 17: Heat networks in the SEMLEP area: capacity, generation and supply.
Heating /
Hot Water
Capacity

Heating / Hot
Water
Generation

Heating / Hot
Water
Supplied

Cooling
Capacity

Cooling
Generation

Cooling
Supplied

MW

GWh

GWh

MW

GWh

GWh

All networks
SEMLEP - East Midlands
SEMLEP - East of England
SEMLEP - South East
SEMLEP - total

68
102
92
262

71
67
72
211

51
42
54
147

1
13
17
30

0
7
9
17

0
6
7
13

Of which district heating
SEMLEP - East Midlands
SEMLEP - East of England
SEMLEP - South East
SEMLEP - total

51
71
59
181

54
28
33
115

38
13
23
74

0
7
7
15

0
3
3
6

0
2
2
4

In Gone Green, the projections to 2050 lean towards around one in five buildings relying on
a heat network, which is consistent with the vision set out in the Clean Growth Strategy. In
Consumer Power, the share of low carbon heat networks goes down to one in ten buildings.
The composition of the fuel mix varies by scenario. Bioenergy is projected to account for
65% of the 2050 fuel mix in Gone Green, and 30% in Consumer Power. The 2050
projections consist of 5,491-8,923 GWh (Gone Green) and 1,299-2,091 GWh (Consumer
Power) (Figure 29). The growth to 2050 is assumed to be linear in all scenarios.
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Figure 29: Heat networks – thermal energy sourced from bioenergy and waste by scenario.
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Transport
The main findings from the EEH Strategic Transport Strategy (WSP, 2018) provide an
insight into transport networks, existing travel patterns, transport network operation, planned
transport schemes and forecast travel demand within and nearby the EEH region. These are
summarised in the following sub-sections. The present and future transport energy
consumption is subsequently analysed for petrol, diesel and electric vehicles in the SEMLEP
area.

Transport Network
The SEMLEP area’s Strategic Road Network and rail routes mainly follow a radial
development on the north-south axis through London and the Midlands, leading towards the
North. In contrast, the east-west transport infrastructure is limited, with no strategic road or
rail links towards Oxford and Cambridge. This suboptimal East-West connectivity is only
partially counterbalanced by the Local Highway Authority roads running across the area.
With some exceptions, coach services do not stop at settlements across the SEMLEP area
other than primary urban areas such as MK Coachway and major airports. There are some
longer distance bus services including the X5 express bus service between Oxford and
Cambridge and the 99 between Milton Keynes and Luton Airport, but generally most bus use
is urban in nature and has a low modal share. Through ticketing, such as the Plusbus
scheme for rail passengers, is limited and could potentially be improved to encourage modal
shift.
Cycling connectivity has been developed along both the north-south and east-west axis,
where the Sustrans National Cycle Network Routes 51 & 12 link Oxford to Cambridge. But
these longer distance routes are primarily for leisure. Provision varies within the urban
centres– Milton Keynes, for example, has an extensive network of dedicated cycles routes
("redways") and has a public cycle hire scheme supported by Santander, but still achieves a
cycle to work rate no higher than the national average and well below that in the university
cities of Oxford and Cambridge. Northampton also has a limited public cycle hire scheme,
Cycle Connect. Dockless bike sharing schemes (such as Ofo or Mobike) have yet to reach
the area, although Ofo is present in both Oxford and Cambridge and Donkey Republic in
Oxford. Local Authorities could work together to encourage a common bike sharing
registration and payment scheme, which could encourage "last mile" use of cycles.

Transport network operation
Analysis of Highways England data revealed that the less reliable routes of the SEMLEP
area’s Strategic Road Network are the A1 North of the A421, followed by A428, A421, and
A47.
Non-motorway routes feeding into primary urban centres nearby and within the area
currently experience capacity stress i.e., high flow to capacity ratios at peak times are listed
below.
Area
Oxford-Bicester-Brackley
Luton-Dunstable-Milton Keynes-Northampton
Amersham-Beaconsfield-High Wycombe
Cambridge

Route
A34, A40, A43
M1, A5, A509, A421, A43
A404, A413, A355
A10, A14

Over the last 5 years, the number of fatal accidents recorded in the Strategic and Major
Road Network ranged between 34 and 56 every year, with a 21% reduction between 2015
and 2016. The number of serious accidents decreased by 28% between 2015 and 2016.
Some roads are identified as being high risk routes, such as the A421 between Milton
Keynes and Buckingham.
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The number of rail passengers across the SEMLEP area increased significantly in the past 5
years, with Milton Keynes leading at a 31% growth rate. All primary urban centres have sub
1-hour rail connections into London. Capacity stress in the rail network, in terms of
passengers in excess of capacity, is highest in Thameslink (Bedford, Luton) in the morning
peak and London Northwestern (Northamptonshire and Milton Keynes) in the afternoon
peak. Both train operators’ services into London (St Pancras and Euston) experience high
levels of standing passengers in the morning peak.

Travel demand and patterns
Commuters in the EEH region travel longer distances to work – 17.0 km compared to 15.8
km England and Wales average for residents, and 16.4 km compared to 14.5 km average for
workers – commutes above 2 km have also increased for usual residents and workers. The
main transport mode is car / van – about 60% (both usual residents and workers) – with 83%
of journeys to work within the EEH region. Longer commuting distances are mainly covered
by train: nearly 50% of all commuting train journeys are made by workers originating from
outside the area. In contrast, most commuting bus journeys, around 90%, are from within the
area.
The share of public transport (bus and train) and walking is 1% lower than the average for
England and Wales: 9% of usual residents and workers walk to work. Cycling is 1% higher
than the average for England and Wales for usual residents (4%) and 2% lower for the
workplace population (5%). As noted in 3.5.2 there may be opportunities to encourage bike
sharing schemes.

Planned transport schemes
Two new National Rail schemes have already been confirmed in the area: East West Rail
and HS2. East-West Rail linking Oxford, Milton Keynes, Bedford, and later Aylesbury, is
expected to improve public transport access and east-west connectivity. HS2 linking
London/Birmingham in Phase 1 and Manchester/Leeds in Phase 2 is not planning any stops
in the SEMLEP area, but the additional capacity is expected to free up existing routes
through Milton Keynes, Luton, Bedford and Northamptonshire. In parallel, Network Rail is
evaluating additional measures such as connecting the Chiltern Line to Old Oak Common.
Strategic Road Network improvement schemes are afoot to free up network capacity in the
area. They involve the M1 Smart motorway (M6/Milton Keynes); A47 junctions; A428 (Black
Cat/Caxton Gibbet); A34 junctions. Further road improvements concern Aylesbury Stocklake
Link Road, A421 (M1 Junction 12), Luton (Century Park Access Road), Northampton to
Kettering, A509 Isham Bypass, Northampton Northwest Relief Road and the Corby Northern
Orbital Road.
Improvements to the A1 are being scoped for the pinch points. The route of the OxfordCambridge Expressway is currently being worked up and going through a consultation
process.

Forecast travel demand
Car ownership is forecast to increase in all of the area’s districts. This will contribute to
weekday traffic growth during the week, growing by approximately 32% on rural principal
roads and 35% on motorways. Increased traffic will affect the central belt Aylesbury ValeMilton Keynes-Bedford-Corby in particular. Congested roads include the A4146 and A421 in
Milton Keynes and the M1 south of Luton.

Transport energy consumption
According to DfT (2018), in 2017 there were approximately 1.5m licensed vehicles in the
SEMLEP area. The fleet predominantly consisted of petrol cars (48%) and diesel cars
(38%); light good vehicles accounted for 9%; motorcycles 3%; heavy good vehicles 2%;
buses and coaches 0.4%. Data from BEIS (2018b) in 2016 estimated that the overall road
transport energy consumption in the area was 17,703 GWh – of which 10,759 GWh was for
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personal use and 6,944 GWh for freight use. Diesel and petrol cars jointly account for nearly
60% of the overall energy use, followed by heavy good vehicles (23%), light good vehicles
(16%), buses (2%) and motorcycles (0.4%).
Petrol cars: 728,868 vehicles, 5,220 GWh
Diesel cars: 570,686 vehicles, 5,152 GWh
Light goods vehicles: 142,289 vehicles, 2,808 GWh
Motorcycles: 42,304 vehicles; 64 GWh
Heavy good vehicles: 25,925 vehicles; 4,136 GWh
Buses and coaches: 5,538 vehicles, 323 GWh

Road transport energy consumption
(GWh)

Figure 30 shows a breakdown by Local Authority of the road transport energy consumption,
including estimates from motorways. Central Bedfordshire recorded the highest energy
consumption in the area, equal to 2,637 GWh. Corby had the lowest at 311 GWh.
Normalising per resident shows a different pattern – Daventry (23.4 MWh/capita) and South
Northamptonshire (21.7 MWh/capita) use the most, as both LAs have below average
populations but are crossed by the M1, in contrast to the denser urban areas of Northampton
(4.8 MWh/capita), Corby (4.7 MWh/capita) and Luton (3.2 MWh/capita).
3,000
2,500
2,000
1,500
1,000
500
0

Buses

Diesel cars

Petrol cars

Motorcycles

HGV

Diesel LGV

Petrol LGV

Figure 30: Road transport energy consumption (GWh) at Local Authority level in 2016. Source: BEIS (2018b).

With regard to electric vehicles, DfT vehicle statistics showed 8,302 licensed Ultra Low
Emission Vehicles registered in the SEMLEP area at the end of September 2017 (Figure
31). Analysis undertaken by WPD and Regen indicated that overall electric vehicle
deployment was relatively low, compared to the population of the area. This is possibly due
to the predominantly rural nature of the SEMLEP area being less suited to electric vehicles.
However, sales growth of electric vehicles has been increasing substantially over the last
few years in line with the national picture. Electric vehicle ownership in the SEMLEP area is
led by Milton Keynes 19 where considerable investment has been deployed into supporting
19

Although Milton Keynes' 3,676 ULEVs looks impressive compared to other Local Authorities in the
SEMLEP area, representing around 44% of those registered, it needs to be put in the context of there
being around 180,000 diesel and 145,000 petrol cars registered in the city. ULEVs currently only
represent around 1.1% of Milton Keynes's passenger car stock. Bedford has a marginally higher
percentage, despite the relative lack of Chargepoint infrastructure. Milton Keynes also has an
exceptionally high number of diesel vehicles registered, but this may be a statistical quirk in the BEIS
dataset due to VW and Audi having their national headquarters in the city.
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infrastructure including charge points and free parking spaces, benefitting from incentives
such as the Go Ultra Low City funding. Regen (2017) predicted a major widespread uptake
of electric vehicles in the SEMLEP area, with strong growth across both the Gone Green and
Consumer Power scenarios. The uptake of electric vehicles will be driven by diminishing
costs of technology; rising performance standards (longer ranges); greater availability of
finance/capital across the area; extensions to the charging network 20; consumer appetite
and continued road-tax exemptions. Electric vehicle deployment in Gone Green would be
further favoured by a supportive government in terms of policy programme, grants for
purchases, increased levels of public investment in infrastructure, and legislation to shift
away from diesel or petrol vehicles (e.g. via road charging or bans from urban areas).
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Figure 31: Number of licensed Ultra Low Emission Vehicles in the SEMLEP area at the end of September 2017.
Source: DfT.

The transport energy projections reflect the different assumptions regarding the composition
of the transport fleet of each scenario, which are presented in Figure 32 and Figure 33. In
2016, transport consisted almost entirely of fossil fuel vehicles. In 2050, under the Gone
Green scenario, transport is fully electrified, with 1,811,000 vehicles in the Local Plan
scenario and 2,014,000 vehicles in the NIC scenario. In Consumer Power, only 70% of
transport is electrified. This equates to 1,268,000 vehicles in the Local Plan Scenario and
2,009,000 vehicles in the NIC scenario. Fossil Fuel vehicles amount to 543,000 and 599,000
respectively.

20

Both public and private sectors have a role to play in extending the network. Local Authorities
could install street light charging systems, although this would require reinforcement of the lighting
network; employers and operators of existing fuelling networks can also provide charging points. BP's
recent (2018) acquisition of Chargemaster shows how opportunities may develop in the commercial
sector.
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Figure 32: Total number of vehicles in the SEMLEP area by scenario.
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Figure 33: Total number of electric vehicles in the SEMLEP area by scenario.
Table 18: Transport energy consumption: 2016 baseline vs 2050 alternative scenarios.
2016
Baseline

Cumulative energy (GWh)

17,708

Energy breakdown by vehicle type
Diesel Buses
2%
Diesel Cars
29%
Diesel Motorcycles
0.25%
Diesel HGV
23%
Diesel LGV
11%
Petrol Cars
29%
Petrol Motorcycles
0.11%
Petrol LGV
5%
Electric vehicles
0.03%

2050
Gone Green
- Local
Plans
2,524

Gone Green
- NIC

Consumer
Power - NIC

2,806

Consumer
Power - Local
Plans
8,846

0%
0%
0%
0%
0%
0%
0%
0%
100%

0%
0%
0%
0%
0%
0%
0%
0%
100%

1%
21%
0%
17%
8%
21%
0%
3%
29%

1%
21%
0%
17%
8%
21%
0%
3%
29%

9,834

62

South East Midlands | Energy Strategy

The future scenarios of transport energy consumption are shown in Figure 34. As highlighted
in Table 18, the baseline energy consumption in 2016 amounted to approximately 17.7 TWh.
In 2050, it decreases to 2.5-2.8 TWh in Gone Green, and 8.8-9.8 TWh in Consumer Power,
where electric vehicles account for 29% of vehicles, whilst less efficient petrol/diesel cars
account for 42% and diesel HGV 17% of the total transport energy.
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(a) Gone Green – Local Plans
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(c) Consumer Power – Local Plans
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Figure 34: Scenarios of fossil fuel transport energy use: (a): Gone Green - Local Plans; (b): Gone Green – NIC;
(c) Consumer Power - Local Plans; (d) Consumer Power – NIC.
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OPPORTUNITIES AND CHALLENGES
The findings from the Evidence Base have been critically reviewed to identify opportunities
and challenges in relation to the categories of energy supply, energy demand and transport,
with stakeholder input. Table 19 provides a summary of each of them on the basis of the
linkage with the Evidence Base. More detail can be found in sections 6.3 and 6.4.
Electricity supply is undermined by a lack of power availability (capacity) which presents a
barrier for new developments. In the absence of funding for early infrastructure development
costs, these are disproportionally borne by developers in the form of a premium for
guaranteed power. But developers may be unwilling to pay upfront when a development is
staged over several years. In particular, connection costs can have a significant impact on
the budget for larger developments which require reinforcement works or an upgrade to the
national grid. At the same time DNOs have limited power to alter the status quo because of
the way they are required to operate and manage their network, with investment limited by
Government (Ofgem) policy.
Stakeholders have identified that there may be opportunities around new approaches based
on engagement and collaboration/joint ventures that can be promoted and nurtured by
SEMLEP working in partnership with DNOs. This could prevent delays in developments and
encourage investment in the area. Within the concept of Distributed Energy Resources,
alternative business cases for developments in constrained areas include Active Network
Management (ANM), which enables grid optimisation through partial curtailment of
distributed generation output to prevent network overloading, as well as the use of private
wire networks to help match demand from new developments to intermittent or distributed
generation.
Renewable energy often has a variability in output and temporal mismatch with peak
demand; this challenge could be addressed through battery storage 21, both at large and
small scale. The feasibility of a wider roll-out across the area should be evaluated against
the currently high cost and untested performance of storage technologies. It is also important
to consider supporting investment in other storage technologies, such as compressed or
liquid air and hydrogen.
Heat networks may also play a role. Nationally, in 2050 around one building in five is
expected to be served by a low carbon heat network. This could help the SEMLEP area to
achieve energy self-sufficiency and contribute to national carbon reduction targets. However,
this may be limited by requirements (or economic constraints) on baseload, heat density and
proximity to an existing network, limiting the uptake of heat networks across the area.
The prospective growth in energy demand in the SEMLEP area is significant and should be
minimised by maximising the energy efficiency of new and existing buildings. Because of
changes to national policy regarding energy efficiency, the viability of investments is difficult
to predict. Therefore, working with the government for a long term regulatory framework may
be necessary. Another challenge is that buildings often consume more energy than they
were designed to, as a consequence of suboptimal practices throughout the development
process, such as design, construction, procurement and handover. Addressing the
performance gap requires a better managed process, including a shift away from design-

21

The SEMLEP area hosted the UK's first medium scale grid-connected storage system from 201416, when a 6 MW (10 GWh) pilot plant was established by UKPN in Leighton Buzzard (Central
Bedfordshire)
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focussed to outcome-focussed building standards, skills and training, and a strict monitoringbased validation regime.
New building developments also present an opportunity to have elements of Distributed
Energy Resources built into the housing stock and increase compatibility with smart network
management. This can imply a shift of scale from single buildings to neighbourhood design,
widening the boundaries of the energy supply-demand balance, where aspects such as
Demand Response can be integrated more effectively.
Retrofit faces a number of barriers at different levels, including the fragmented supply chain
and lack of engagement by building occupants and limited access to finance. There is a
corresponding opportunity for the SEMLEP area to nurture supply chain collaborations with
suppliers, funders and other parties, and to raise awareness of the benefits of energy
efficiency and management. Domestically, a whole house improvement approach
(upgrading insulation and energy systems in a single visit), such as the Dutch Energiesprong
concept of a whole house "wrap-over", may offer the SEMLEP area a chance to develop a
local offsite manufacturing base.
In transport, the key issues are likely to be:
1. Developing infrastructure for EVs and other alternatively fuelled vehicles;
2. Maintaining current traffic flows across the SEMLEP area with minimal congestion;
and
3. Providing high quality public transport, encouraging modal shift onto lower carbon
(and more energy efficient options).
Vehicle electrification will require major investment in charging infrastructure, as well as
overcoming practical constraints such as the accessibility of electric vehicle charging points.
This will require working in collaboration with DNOs, but also by building on existing
expertise and assets in the SEMLEP area (e.g. the Milton Keynes battery-electric bus pilot
and the Transport Catapult). The area could also be an innovator around the use of electric
vehicles as storage, subject to network constraints and technology limitations. Although
there has been much hype around self-driving vehicles, including a limited pilot in Milton
Keynes, in energy terms these are not expected to be materially different from more general
car sharing or pooling. EVs will also need to encompass LGVs and HGVs. The former may
be easier, as short journeys by LGVs tend to be close to their overnight base, but the
number of LGVs is expected to continue to rise due to increased shopping from home. The
area may also need to consider alternative, non-electric fuels for HGVs. It already has the
UK's first bio-LNG filling station at DIRFT (Daventry) operated by Gasrec and may need to
support the extension of a hydrogen refuelling network (Shell's second public site was in
South Bucks just outside the area).
Improving the road network while constraining energy use presents a problem. The
SEMLEP area is committed to improving east-west links by supporting the proposed OxfordCambridge Expressway, as well as incremental improvements along existing routes.
Beyond that, the focus should be on pinch points and reducing congestion, without
encouraging a further shift into cars or extended commuting journeys. This is closely linked
to the need to provide high quality public transport as an alternative.
Public transport provision inevitably radiates out from London, rather than across the
SEMLEP area. The long delayed re-opening on the East-West rail link, probably in the mid2020s, should help, but this will need to be tied to better provision for "last mile"
transportation. Opportunities should be sought for through ticketing to buses, local EV
rental, cycle sharing and better planning for new developments to cluster around public
transport nodes. Again employers, as well as retail and leisure destinations, need to be
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encouraged to help, through the provision of facilities such as secure bike storage and
showers or changing rooms.
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Table 19: Summary of key opportunities and challenges identified at the 1st Stakeholder Workshop.
Area

Ref.

Findings and Evidence

Opportunities

Challenges

Energy
supply

Active
Network
Management

Roll-out of Active Network Management (ANM) (the
control of power, voltage and frequency within a
network by using remote control and
communication technologies) to constrained
networks across SEMLEP in order to alleviate
generation-driven reinforcement

ANM cannot mitigate all types of
network constraints and requires
significant pre-fault curtailment of
output to avoid equipment damage. It
also requires the development and
roll-out of new commercial services
and adoption by consumers.

Energy
supply

Distributed
Energy
Resources

Current grid capacity is constrained in certain areas of
SEMLEP. For example, around 5% of the Western Power
Distribution network has zero or very little demand
headroom capacity, with areas such as Hanslope Park,
Northampton West, Silverstone and Weedon with no
headroom. A further 20% of substations have demand
headroom of less than 5MW. These constraints can delay
developments and impact business operation. Constraints
are demand-driven (building growth, electric vehicles,
switch to low-carbon electric heating) and generationdriven (connected distributed generation technologies).

Develop Distributed Energy Resources for the
SEMLEP area to help constrained areas. This is an
inward investment offer. WPD are looking to
develop this area, products / services around
generation and demand management to provide
alternative business cases for developments in
constrained areas. SEMLEP might bring together
partners to help support the market.

Viability: the costs are
disproportionately borne by
developer, with potentially high upfront costs. Engagement challenges developer /landlord / tenants

Energy
supply

Renewable
Electricity

Generation of electricity (in particular from solar PV and
onshore wind) is expected to grow steadily as technology
advances, costs of uptake diminish, and the UK
progresses towards the achievement of national
decarbonisation targets. Renewables can help to reduce
demand; however, network constraints can limit the
connection of new renewable energy installations.
Around 16% of the Western Power Distribution network
has no headroom for new generation, this includes areas
such as Bletchley, Wellingborough, Irthlingborough,
Daventry and Kettering. A further 25% only has
headroom for less than 5MW of new generation.

SEMLEP should support sustainable development
and contribute to UK government global
commitments on climate change, by working
towards energy self-sufficiency through the
widespread installation of renewable electricity.
Low-carbon economies have proved to have
significant potential to create jobs.

Renewable output is sensitive to
weather and seasons and is not
coincident with times of peak
demand: self-sufficiency in renewable
energy would require considerable
development of storage technology or
interconnectivity from overseas as a
back-up. Government subsidies may
also generate lucrative investment
opportunities leading to speculative
bubbles in renewable energy stocks.
Network constraints will need to be
overcome to facilitate connections.
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Area

Ref.

Findings and Evidence

Opportunities

Challenges

Energy
supply

Heat
networks

There are 331 heat networks (district and communal
heating) in the SEMLEP area, with installed capacity of
262 MW for heating energy and 30 MW for cooling
energy. Natural gas is the principal energy source.

The Clean Growth Strategy assumes one in five
buildings in 2050 will be connected to a low carbon
heat network. There is a potential of 3,469-13,727
GWh of thermal energy and 274-1,083 GWh of
cooling energy to be produced in the SEMLEP
area, contributing to energy self-sufficiency and
national decarbonisation goals.
Potentially viable developments include highdensity mixed-use schemes and large regeneration
areas, especially when in proximity to an existing
network; viability may be facilitated by the presence
of cooling demand. The existing gas network
presents an opportunity to be retrofitted to support
the use of biogas and hydrogen.

In the absence of certain
prerequisites, heat networks are
unlikely to be viable. A development
typically requires large commercial
baseload and residential presence as
well as a high density of heat
demand. A change of attitude
towards purchasing energy as
opposed to seeking short term cheap
deals would also be needed.
Uncertainties around low carbon
energy sources, e.g., biomass,
presents risk in terms of
management, emissions, air pollution,
loading (unless designed to best
practice); hydrogen potential is not
yet fully unlocked.

Energy
demand

Demand
Side
Response

Growth driven capacity constraints (discussed above)
combined with a temporal mismatch between peak
conditions e.g., domestic demand driven constraints occur
in the early evening whilst industrial and commercial
driven constraints occur towards the middle of the day,
will lead to imbalances in network loading. One way to
tackle this imbalance is to manage demand actively and in
new ways. This could be through smart data, new
technology and new tariffs and financial incentives.

Roll-out of Demand Side Response (DSR) to
manage network loading to capacity-constrained
networks across the SEMLEP area in order to
alleviate demand-driven reinforcement

Engagement of industrial and
commercial users who can adjust or
shift their electricity consumption at
peak times. There are also
potentially wider applications in the
future.
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Area

Ref.

Findings and Evidence

Opportunities

Challenges

Energy
demand

Improving
standards in
buildings new build
and existing

There is significant growth in new developments planned
in the SEMLEP area. This includes significant nondomestic new build pipelines in areas such as Milton
Keynes, Luton, South Northamptonshire and Cherwell.
There is a lot of evidence that new buildings are failing to
achieve their basic design energy performance targets,
with typical performance gaps of over 200% In addition,
despite the anticipated growth in new buildings, most of
the buildings that will exist in 2050 have already been
built, and many of these are inefficient. There is a need to
develop new methods to drive better performance
(beyond minimum standards) in new buildings and to
encourage energy efficient retrofitting of existing buildings.
Local plans could play a role in this, in terms of
development land ownership and development standards.
In addition, new collaboration and incentives are needed
to drive retrofitting.

New builds to high energy efficiency and
environmental standards, beyond the legislative
minimum to comply, designed to be 'demand
response ready'. Retrofit of existing buildings as far
as practicable e.g. Retrofit Supply Chain,
Innovation in whole building approaches
(Energiesprong) collaborations and networks
between stakeholders - suppliers, funders and
other parties.

Feasibility limited to capital
expenditure without accounting for
whole-life cycle costs. Shortage of
skills and training across the building
industry. Barriers to retrofitting,
including suboptimal collaboration
and communication across the
decision making process and resident
engagement. Performance gaps
resulting in buildings failing to meet
the design intention (mismatch design
vs reality). Volatility of government
policy and visions around nearly zero
energy buildings. There are sector
specific barriers to overcome for
retrofitting, including finance,
knowledge, disruption, resourcing,
landlord / tenant incentives, supply
chain issues.

Transport

Public
transport

Optimise new developments’ access to public
transport to improve mobility and reduce energy
use in the area.
Facilitate a modal shift from private cars to public
transport including new models such as public cycle
hire (e.g., existing Santander scheme in Milton
Keynes) new modes of transport such as light rail,
guided busways, dial-a-ride; or cycling/walking for
commuting.

Hard barriers such as geographical
coverage, travel time, cost of ticketing
and reliability; soft barriers such as
public perception, comfort and
security. Suboptimal integration
between differing modes of public
transport.

Transport

Road
network

Success of the Cambridge-Milton Keynes-Oxford Arc
requires improved east-west transport connectivity i.e.
optimised transport infrastructure to connect towns and
cities across the arc. There is a need to capitalise on
innovation and changing dynamics around transport e.g.
self-driving vehicles, tele-working leading to a reduction in
commuting. High Speed 2 will also drive a knock-on effect
across the SEMLEP area, freeing up more capacity on the
old West Coast main line.
The Oxford-Cambridge Expressway is the only major road
scheme planned for the area; other schemes are
incremental improvements (e.g. at specific junctions)
designed to cut congestion.

Strategic improvement of road networks linked to
growth and development. Presents an opportunity
to benefit the local economy as well as life quality.

Planning, funding, opposition to road
development
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Area

Ref.

Findings and Evidence

Opportunities

Challenges

Transport

Electric
vehicles

Government has committed to improving air quality and
cutting pollution through a range of measures and
funding. The sale of new petrol and diesel cars will be
banned in 2040, which should drive the uptake of electric
vehicles post-2030. This will have implications on the
energy infrastructure for electric vehicles including electric
charging locations and or hydrogen refuelling stations.
Western Power Distribution currently have a pipeline of
2GW of energy storage which is not currently progressing,
due to network infrastructure constraints.

SEMLEP has the opportunity to be an EV
acceleration hub attracting early adopters and
investors, building on existing leadership areas e.g.
Milton Keynes electric buses inductive (wireless)
charging, and innovation funding from the
Department for Transport. Explore innovative
approaches such as use of private electric vehicles
as battery storage for load balancing (vehicle to grid
or home to vehicle); and EV charging from street
lighting networks (excess capacity of existing
cables).

Supply/demand matching and
accessibility of electric vehicle
charging points, including issues
around many homes having no offroad vehicle parking spaces. There
is also a challenge around the scale
of meeting total and peak demand of
anticipated EV growth.
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ACTION PLAN
The first step in drawing up a strategic Action Plan was the definition of the strategic
objectives to be pursued in the short and long-term in the SEMLEP area.
The short-term objectives are to:
Match the overall future demand of electricity and distributed generation connections in
the SEMLEP area.
Develop a stricter enforcement regime around building energy performance guidelines
which examines energy in-use.
Become an acceleration hub for electric vehicles that catalyses early adopters and
investors.
The long-term objectives are to:
Create a market for energy efficiency in terms of awareness and payback.
Enforce performance-based building construction standards based on post-occupancy
monitoring.
Develop transport infrastructure which is consistent with the growth dynamics of the
SEMLEP area, particularly in terms of east-west connectivity and modal shift from private
cars to public transport, cycling and walking.
The Action Plan is reported in Table 20. It follows the same thematic organisation of the
Opportunities and Challenges across energy supply, energy demand and transport.
The energy supply theme is centred on the concept of a Distributed Energy Resource and in
particular ANM. Actions around Distributed Energy Resources and ANM have, as a prerequisite, strengthened relationships with DNOs. Distributed Energy Resources require a
new Commercial Framework to be set up which Local Plans should adhere to. ANM should
be designed into new developments currently waiting for planning permission, or into
regeneration areas to allow for more widespread installation into entire neighbourhoods
rather than isolated buildings. Both concepts should be tested through trials set up in one of
the existing supply-constrained areas, in order to investigate what funding may be available
(e.g., BEIS or Innovate UK). Guidelines and the business case can then be built around the
integrated learnings from the pilots and be used to engage domestic and non-domestic
users. The wider roll-out across the SEMLEP area could follow a zonal approach starting
from areas under generation-driven constraint.
Improving building standards is the prioritised project for the energy demand theme. This will
require the definition of a consistent approach for the area. Crucially, there is a need to shift
to performance-driven standards. These should be focussed on realistic and achievable
outcomes throughout the operating life of the building as part of the planning requirements.
Alongside this framework, additional training and upskilling of the industry workforce is
needed to ensure quality in the delivery. Support should also be provided for innovations
such as offsite manufacturing to improve quality and performance. The LEP could potentially
use its influence to establish a more supportive and certain regulatory framework (e.g. reinstate zero carbon home target) and by producing and disseminating best practice via case
studies, and a robust business case, to design and build energy efficient assets. This would
ultimately help to shape a local market for energy efficiency.
In order to be prepared to take a lead as an electric vehicle acceleration hub, there is a need
to develop a coherent strategy setting out clear targets, such as routes to engagement with
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vehicle operators and owners of assets that may serve for charging points, such as exiting
refuelling networks, employers with parking spaces onsite, Local Authorities with lighting
networks, etc. and how to address impact on the electrical grid. Ensuring that the
appropriate energy infrastructure is in place will depend on joint ventures between
stakeholders including innovation oriented projects around the services associated with
electric vehicles (e.g. new apps for electric vehicles charging. Further actions might include
seeking to influence Government planning policy (e.g. for electric vehicle parking spaces or
preferential road pricing) and the development of a central repository for case studies and
knowledge sharing.
For modal shifts, the LEP should encourage better integration between public transport
modes, safer cycle routes (especially where major road junctions are being upgraded),
secure cycle storage at transport hubs (cycle and bus stations), and better cycling facilities
by employers in new and existing developments (cycle parking, changing facilities). Walking
facilities, including footbridges over busy roads and better signposting, could also be
considered.
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Table 20: Action Plan to unblock growth over the short term and to meet the long-term energy needs of the South East Midlands.
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x

x
x
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x
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x

x

x
x
x
x
x
x

x

x
x

x
x

x
x
x
x
x
x

Innovation Centres

x

Funding bodies
(IUK, BEIS, CLG)

x

Government

x

Ofgem

DNO (WPD UKPN,
SSEN),

Other LEPs

Local Communities

x

Local Authority incl.
planning & BCO

Energy supply
Develop a Business Case and Commercial Framework of Distributed Energy Resources, with
a bespoke strategy addressing how to secure initial funding
Shift network management focus from short-term incremental growth to longer term strategy,
tailored to the step changes identified in the Strategy
Engage early adopters to pilot the new framework
Identify an area of real supply constraint (such as Leighton Buzzard or Biggleswade)
Bid for funding (national interest in this area) supporting integrated learning orientated trials
Implement pilot, monitor outcomes and feed learnings back into the new iteration of the
framework
Liaise with the government regulator for potential rules changes
Develop longer term supply deals, investigate alternative approaches such as micro-charging
(£)
Develop guidance and revise Local Plans according to the new framework
Promote wider roll-out of a new framework package by engaging domestic and non-domestic
stakeholders (developers and businesses). Raise awareness around critical aspects including
changing consumer expectations (e.g. max 30A and 100A), the need to control/constrain
renewable generation and encourage demand turn-up generation as an alternative to supply
augmentation/re-enforcement costs
Adopt a zonal approach to ANM roll-out starting from areas currently under constraints
Design elements of the Framework e.g., ANM into new estates / regeneration areas
capitalising upon opportunities offered by smart homes / appliances. Developments which
have not yet secured planning permission (i.e., included in NIC estimates but not local plans)
may be easier to start with. Maximise opportunities for integration with battery storage.
Collate project examples, case studies and share them around the SEMLEP area

Timescale

Stakeholder

SEMLEP

Actions

x

x

x

x

x
x

x

x

x
x

x

x

x
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x

x

Long-term

x

x

Short-term

x

x

Tenant

x

Businesses

x

Developers

x

Innovation Centres

x

Funding bodies
(IUK, BEIS, CLG)

x

Government

x

Ofgem

Local Communities

x

DNO (WPD UKPN,
SSEN),

Local Authority incl.
planning & BCO

Energy demand
Undertake analysis to identify the key viability issues associated with new developments and
planning requirements, and how these can be addressed.
Learn from the Innovate UK’s Building Evaluation Programme findings in relation to the
performance gap in buildings, which results in underperformance compared to design targets,
including common issues with renewable integrated energy production systems.
Benchmark current local approaches to improve building standards e.g. Reading Council zero
carbon standard and Newcastle’s post occupancy inspections.
Define a consistent local approach to in-use performance-based new build and retrofit
standards, raising the bar beyond the minimum compliance standards (towards best practice)
e.g., post-occupancy monitoring. Collaborate with planning authorities using Key Intervention
Requirements and incorporate the new design requirements into Supplementary Planning
Documents.
Develop a more effective reinforcement regime. Introduce an audit of building control work.
Possible sanctions may include a penalty e.g., in the form of carbon offsets.
Using Local Plans as a ‘legislative hook’, work with Government towards a more supportive
and more certain Regulatory framework, and potentially harness support from Planning and
Building Regulations to move towards Building Regulations based on in-use performance.
Work with Government to develop an effective alternative to the Green Deal.
Accept lower land value (proportional to the relatively low selling prices typical of the SEMLEP
area) in ‘exchange’ for higher quality standards and attract volume builders and investors.
Investigate potential role of off-site manufacturing / volumetric construction in meeting the
area’s building growth and address present conflict between construction speed and quality,
Start with trials
Upskill the construction industry via training, especially around modern methods of
construction e.g. invest in apprenticeship
Publicise case studies of good quality energy efficient homes in the UK & abroad, potentially
as part of an educational programme

Timescale

Stakeholder
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Actions
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Transport
Develop a coherent strategy to make the SEMLEP area an acceleration hub for electric
vehicles, catalyser of early adopters and investors, leveraging on partnerships across the
Cambridge-Milton Keynes-Oxford Arc. Includes routes to engagement (uptake), impact on
infrastructure from electric vehicle adoption, road pricing and marketing strategy.
Set out specific requirements as part of Highways Authority Standards and suggest
Supplementary Planning Documents for developers to incorporate electric vehicles. Includes
electric safety on street charging.
Design accompanying Planning Policy guidelines to future-proof new developments for future
electric vehicles uptake and tackle practical constraints (location and urban density), taking
advantage from existing expertise in the area. (e.g., Milton Keynes induction charging based
buses)
Continue to monitor ongoing development of electric vehicles and define appropriate
approaches and commercial propositions in future versions of the strategy.
Undertake innovation projects and develop a support package for businesses to innovate on
services associated with EV. (e.g. new apps for EV charging)
Work with Government to implement preferential planning for electric vehicle parking spaces
(use SPD – standard parking spaces)
Develop the public transport network, especially in terms of east-west connectivity and find
alternative funding models to address cuts in public funding for rural bus services
Develop green travel infrastructure, collaborating across a wider geography than the SEMLEP
area alone, to facilitate a modal shift to public transport. In the long-term this could involve
greater investment in modes such as light rail or guided busways (as near Cambridge, or in
Luton).
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Innovation Centres

Funding bodies
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Government
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Timescale
DNO (WPD UKPN,
SSEN),

x

Local Authority incl.
planning & BCO

Public sector to take the lead to trailblaze and showcase the benefits of energy efficiency
including the less tangible ones that are more difficult to monetise (e.g., wellbeing and health)
Update carbon factors used for regulatory purposes over time in line with most up-to-date
figures.
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x

Government

x
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planning & BCO

Better integration of public transport modes, including ‘last mile’ transportation (cycle hire
schemes, etc.)
Ensure walking and cycling routes are incorporated into road network improvements (e.g.
footbridge over A5 connecting DIRFT and adjacent housing)
Develop a central repository of exemplar case studies and learnings throughout the process

Timescale
DNO (WPD UKPN,
SSEN),

Stakeholder
Local Communities

Actions

Other LEPs
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CONCLUSIONS
Background
In the Strategic Economic Plan for the South East Midlands, the South East Midlands Local
Enterprise Partnership identified major employment and housing growth priorities that are
expected to double the size of the economy by 2050 and be used as a basis for driving the
sustainability agenda. Achieving these objectives requires a viable, sustainable and secure
energy infrastructure, i.e. a strategic approach to energy provision. Having successfully
secured funding from the Department for Business, Energy and Industrial Strategy, SEMLEP
commissioned the National Energy Foundation to develop an Energy Strategy for the area.
The Strategy aims to:
Produce an Evidence Base of the current energy needs of the area for power, heat and
transport, along with projected future needs;
Identify actions to unlock growth over the short term
Determine opportunities and options for meeting the SEMLEP area’s future energy
needs building on existing technological strengths.
Another goal of the Strategy is to foster effective working relationships with the energy
supply and distribution sector that will be mutually beneficial to both parties.
The Strategy will also influence the strategic vision and framework for the future
development of the SEMLEP area in relation to: Local Plan process and long-term Local
Industrial Strategy, of which the Cambridge-Milton Keynes-Oxford Arc is one of three
trailblazer areas; drive the selection of projects funded as part of current and future rounds of
Local Growth Deals and; steer the work to be undertaken by the Greater South East Energy
Hub (GSEEH).

Evidence Base
Baseline
The South East Midlands is already a major cluster of economic and cultural assets
including high-performance technology clusters, innovation centres, enterprise zones,
science parks, higher education establishments, arts organisations and sporting activities.
Existing centres of excellence include the Silverstone Technology Cluster, Nissan’s
European Technical Centre, the Aerospace Technology Institute at Cranfield and the
Transport Systems Catapult in Milton Keynes.
Energy supply follows the usual UK pattern of electric and gas grid, with distribution network
operators (DNOs) playing an important role in allocating capacity to customers and
fragmented distribution of other fuels. The only large-scale electricity generation in the area
is from two fossil fuel power stations of 1.14 TW overall installed capacity, located in Corby
(CCGT; 401 MW) and Little Barford, Bedfordshire (CCGT/oil; 737 MW) (BEIS, 2017d).
These represent approximately 2% of the total traditional power station capacity installed in
the UK. Installed renewable capacity in the SEMLEP area amounts to approximately 987
MW, representing 3% of the total renewable power capacity in the UK – largely from PV
(roof or ground-mounted). The average renewable electricity capacity installed in the area is
76 MW which is below the UK average of 84 MW per Local Authority as the area lacks a
significant wind resource.
Total energy consumption in the SEMLEP area in 2015 was approximately 37 TWh, with
Central Bedfordshire and Milton Keynes recording the highest levels; however, on a per
capita basis the more industrial centre of Corby ranked highest. Per capita use in the
SEMLEP area was estimated to be 21.4 MWh, which is 5% higher than the 20.3 MWh
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national average. Since 2007, energy consumption in the area has shown a downward
trend. This has mainly been driven by reduced transport consumption post-economic
recession, in line with UK and Europe-wide energy use patterns, with greater vehicle
efficiency and no increase in distances travelled (BEIS, 2017b); increasing efficiency in
domestic gas central heating systems has also made a contribution.

Future
Four scenarios of energy use were produced for the SEMLEP area, drawing on the National
Grid (2017) framework for future energy scenarios. They represent high prosperity
development pathways that are either driven by environmental sustainability, referred to as
the Gone Green scenario, or the market, referred to as the Consumer Power scenario. Both
scenarios include two variants in relation to housing growth, based on Local Plans
projections of 338,546 new units by 2050 and the National Infrastructure Commission (NIC)
estimates of 560,770 new units by 2050.
By 2050, the increased uptake of renewables, electrification and more energy efficient
systems are expected to reduce energy demand across all scenarios. Compared to 2016,
energy use in 2050 goes down by 15-32% in the Gone Green scenario, and 10% in the
Consumer Power scenario, where less distributed generation is installed. The fuel mix in
2050 is predominantly characterised by electricity (41-43% in Gone Green; 35-36% in
Consumer Power). Gas still has a role to play, especially in Consumer Power, where it
accounts for 35% (22-23% in Gone Green). In contrast, bio-energy is projected to have an
increasingly important role in Gone Green, accounting for 16-21% of the fuel mix in 2050 (35% in Consumer Power).
The peak demand for electricity in 2050 under the Gone Green scenario is projected to be
3,075-3,358 MW, based on Local Plans and NIC estimates respectively, and 2,777-3,022
MW under the Consumer Power scenario. The difference between the two scenarios is
mainly due to the different degree of heating electrification. The number of new housing
developments and the uptake of electric vehicles are the other drivers of the future demand
of electricity. The peak generation of electricity in 2050 in the SEMLEP area is projected to
be 2,871-3,260 MW for Gone Green and 1,580-1,756 for Consumer Power and is
predominantly driven by the increased uptake of solar PV.
On the supply side, data reconciled from the three DNOs operating in the SEMLEP area
(WPD, UKPN and SSEN) reveal that Cherwell District Council, Bedford, South
Northamptonshire District and Milton Keynes are the most exposed to capacity constraints.
From more detailed information provided by WPD, the main DNO in the area, constraints
affect the capacity available to cover energy demand and limit the potential for further
distributed electricity generation connections. Specifically, 4% of substation demand capacity
and 16% of substation generation capacity is presently exhausted in the WPD licence area.
The substation headroom data reconciled at Local Authority level (an approximation of
substation specific data presented in the report) – reveal that Corby is the Local Authority
with the least capacity available across the WPD part of the area; Kettering, Wellingborough,
Bedford and Northampton also face constraints, particularly on the generation side. The
overall headroom available in the WPD license area amounts to 911 MW for demand and
500 MW for distributed generation. Cherwell, for which SSEN is the DNO, also has severe
capacity constraints.
Heat mapping estimates that the total heat demand of the area is 15,000 GWh, 60% for
domestic and 40% non-domestic buildings (mainly industry and transport). As before,
demand is largely based on population size with greatest levels in Central Bedfordshire and
Milton Keynes.
The baseline consumption of gas is currently estimated to be 7,827 GWh for domestic
buildings and 3,699 GWh for industry and commercial buildings. Gas use is projected to
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decrease in Gone Green – by 31% in the Local Plan scenario, and 19% in the NIC scenario
– driven by the government’s commitment to decarbonisation leading to fuel switching to
electricity, more renewables and increasing energy efficiency standards. In Consumer
Power, it is assumed that gas will still be a major source of heat, particularly on peak
demand days, increasing throughout the Strategy timescale by 14% in the Local Plans
scenario, and 33% in the NIC scenario. The gas infrastructure capacity is not currently
constrained in terms supporting the future development of the SEMLEP area.
Heat networks, classified as either district heating (a central source of generation that
supplies thermal energy to multiple buildings), or communal heating (a central source of
generation serves one single building), amount to 331 in the SEMLEP area. Of these, 87 are
in Milton Keynes and 75 in Luton; at the other end of the scale there are just 3 in Daventry.
They supply 211 GWh (262 MW installed capacity) of heating energy and 17 GWh (30 MW
installed capacity) of cooling energy, with natural gas as the principal energy source. The
Strategy for the area expects around one in five buildings (Gone Green) and one in ten
(Consumer Power) to be connected to a low carbon heat network by 2050. In 2050, this is
expected to result in thermal energy production of 5,491-8,923 GWh in Gone Green and
1,299-2,091 in Consumer Power. Cooling energy ranges between 1,934-3,142 GWh in Gone
Green and 1,640-2,640 in Consumer Power. If the right conditions are developed, heat
networks could play a substantial role in the future energy balance of the area. SEMLEP will
need to ensure the presence of adequate infrastructure and facilitate the move to a low
carbon fuel mix, where natural gas is substituted by bio-energy and waste. The successful
expansion of heat networks will require a feasibility assessment to identify whether sites
provide an adequate baseload, heat density and proximity to existing heat networks. The
extent to which best practice is adhered to throughout the development (Codes of Practice)
could be embedded in Local Plans and guidance to developers.
In parallel, a crucial role to unlock the SEMLEP area's full growth potential is played by the
reinforcement of the east-west transport infrastructure between Oxford and Cambridge.
East-West Rail and the Oxford-Cambridge Expressway have the potential to deliver
substantial benefits across the SEMLEP area and the Government has committed £137m to
support its development. Changing transport dynamics will also impact on the energy
balance of the area. In particular, electric vehicles are projected to have a disruptive impact
on the electricity network, with demand estimated to increase from 172 MW up to 496 MW
by 2050. Transport is projected to be fully electrified in the Gone Green scenario, while in
Consumer Power 30% of transport energy consumption will be derived from fossil fuel
vehicles.

Opportunities and Challenges
The Evidence Base revealed a number of key issues facing the achievement of the priorities
set out in the Strategic Economic Plan for the area. Specific solutions were identified with
stakeholder input, summarised below for energy supply, energy demand and transport.

Energy Supply
Issues
Generation driven constraints hinder economic growth as well as the achievement of energy
self-sufficiency, job creation and national decarbonisation targets. Presently, 14 substations
within the WPD licence area have no headroom to support distributed generation, including
areas such as Bletchley, Wellingborough, Irthlingborough, Daventry and Kettering.
Furthermore, renewable output is sensitive to seasonal weather conditions and output is not
guaranteed to coincide with peak demand.
Opportunities

80

South East Midlands | Energy Strategy

Potential solutions include Active Network Management (ANM) which involves the remote
control optimisation of the distribution network via digital communication technologies. These
could work alongside the extensive uptake of battery or other energy storage technologies
and be implemented alongside the design of new Distributed Energy Resources. The latter
will require engagement of private actors to create business models and approaches in
synergy with DNOs.
Challenges
The technology maturity level of battery storage is still relatively low. The main barrier to
Distributed Energy Resources is achieving the buy-in of stakeholders, deterred by the
upfront costs borne by developers and a significant risk of curtailment of output with ANM.

Energy Demand
Issues
Capacity constraints undermine the increased demand for electricity associated with the
SEMLEP area’s growing economy. Currently 3 substations within the WPD licence area
have exhausted their capacity – Hanslope Park, Northampton West and Silverstone. This is
exacerbated by buildings that fail to deliver their design intention, consuming more energy
than expected (up to 200% extra). Avoiding such performance risk is critical in light of the
high volume of developments expected in areas such as Milton Keynes, Luton, South
Northamptonshire and Cherwell. A further issue is the poor level of energy efficiency in
existing buildings which are expected to form the majority of the building stock in 2050.
Opportunities
Network loading in capacity-constrained networks across the SEMLEP area can be
balanced by shifting the electricity consumption of industrial and commercial users away
from peak times. Performance warranties and outcome-based building standards, beyond
the legislative minimum, in Local Plans can help new buildings achieve their intended energy
consumption. Setting up an innovation-driven Retrofit Supply Chain could help retrofit
existing buildings to achieve best practice and cost-effective energy performance.
Challenges
The effective engagement of stakeholders to participate in active demand management is
challenging with the current low levels of financial incentives. New development schemes
often lack long-term vision in terms of energy consumption, with a prime focus on upfront
costs rather than whole-life cycle costs. A skills shortage across the industry, supply chain,
finance and fragmented decision-making process all increase the risk of a performance gap.

Transport
Issues
Poor east-west public transport connectivity and scarce modal shift opportunities affect interconnection between urban areas, commuters and local communities, having a knock-on
effect on the productivity of the SEMLEP area. Traffic-related air pollution, due to the
widespread use of private cars and diesel HGVs, has a potentially severe impact on local air
quality and global warming.
Opportunities
The East-West Rail and the Oxford-Cambridge Expressway connecting towns and cities
across the SEMLEP area present huge potential benefits to the economy, local communities
and quality of life. Interlinked opportunities exist around the modal shift from private cars to
public transport including light rail, guided busways, public cycle hire or cycling/walking.
The switch to electric vehicles, with new petrol and diesel cars expected to be banned in
2040, creates an opportunity to reduce the environmental impact of transport (subject to the
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way electricity is sourced). Through leveraging upon existing assets and expertise in the
transport sector, the SEMLEP area could become an acceleration hub that catalyses early
adoption and supports investment in electric vehicles.
Challenges
The planning process and the timescale associated with the development of major transport
infrastructures, which are exposed to externalities such as available funding to complete the
works and public perception, is a major challenge. Ensuring that the electric vehicles’
auxiliary infrastructure requirements are in place, including availability of charging points,
coverage of the peak demand and off-road vehicle parking spaces, will be crucial to facilitate
the anticipated growth in electric vehicles.

Actions
In light of the above findings an action plan and time-scale across energy supply, energy
demand and transport has been formulated which covers areas such as governance,
investment and delivery.

Energy Supply
Distributed Energy Resources
Strengthening the relationships with DNOs, a new Commercial Framework should be
established, and funding sought to pilot the project at a constrained site within the SEMLEP
area. Local Plans should be revised to incorporate the new Framework guidelines. The wider
Business Case developed around the trials will be instrumental in engaging domestic and
non-domestic developers facing capacity limits. Once the wider roll-out is launched across
the area, continuous monitoring of outcomes will be crucial to feed learnings back into the
next iterations of the Framework.
Active Network Management
Strengthening the relationships with DNOs, ANM will need to be implemented beyond the
scale of single ‘isolated’ buildings to consider entire neighbourhood-scale projects. New
estates/regeneration areas, in particular developments in the pipeline that have not yet
obtained planning permission, present an opportunity to integrate ANM into their design.
Starting with pilot trials (e.g. BEIS or Innovate UK funding) and focusing on integrated
learning, the aim is to arrive at a zonal approach to implement ANM across areas facing
generation-driven constraints.
Heat networks
Sites within the SEMLEP area with maximum viability should be identified, and the feasibility
of heat networks should be evaluated as part of the development process. Potential typically
lies in developments with a large baseload, including high density regeneration areas and
new developments adjacent to existing networks. Developers must adhere to best practice
guidance (CIBSE Code of Practice) with business case support and case studies or success
stories in the SEMLEP area, which should be developed and disseminated by Local
Authorities / SEMLEP.

Energy Demand
Improving building standards
The SEMLEP area needs to support the development of a consistent approach to
standardise outcome focused/performance driven planning requirements. Instrumental in
meeting the new standards will be upskilling and training the workforce in the local
construction sector, including best practice guidance and case studies; creation of the
conditions for an energy efficiency market in terms of lifecycle-based payback; a joined-up
supply chain, and consumer awareness. Furthermore, it will be crucial to support innovation
in offsite manufacturing to improve the quality and performance of new builds or whole
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house refurbishments such as Energiesprong. Pilot trials will be used in order to test the
potential of these approaches for the area.

Transport
Electric vehicles
Becoming an acceleration hub for electric vehicles requires a viable and coherent strategy,
developed with the other members of the Cambridge-Milton Keynes-Oxford Arc. Based on
this, specific requirements could be embedded in planning policy including guidance for
developers to accommodate electric vehicles. Support for the strategy will require innovation
projects (possibly Government funded) partnering with DNOs and private stakeholders to
identify the impact on infrastructure of electric vehicles and possible routes to engagement
(uptake). Other actions may include supporting businesses innovating on services
associated with electric vehicles (e.g. new apps for electric vehicles charging) and
investigating possible preferential planning for electric vehicle parking spaces. A central
repository for case studies and learning will also be required.
Public Transport
SEMLEP should work closely with adjacent LEPs to provide an integrated approach to public
transport delivery, including development of links to the proposed East-West Rail. At a more
local level this could include ensuring good connectivity at transport hubs, especially railway
stations, with better integration with buses, cycle hire and low emission car sharing. In the
long-term SEMLEP should seek to encourage investment in modes of transport such as light
rail or guided busways where traffic flows are constrained.
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APPENDICES
Annex A Map combining the Local Authorities’ areas (coloured) with
geographical areas supplied from the Western Power Distribution’s
subtransmission network (132kV and 66kV), referred to as Electricity Supply
Areas, overlaid on top [Source: Western Power Distribution].
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Annex B Map of the SEMLEP Local Authorities boundaries based on data from
the Ordinance Survey website [Source: Western Power Distribution].
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Annex C Electricity demand and distributed generation annual and compound
growth rate: Gone Green vs Consumer Power scenario.
Demand

Domestic buildings

Non-domestic
buildings

Electric vehiclesi

Heat pumps

Battery storage

Scenario

Beginning
value

Ending value

Compound
growth rate

MW

Average
annual growth
rate
%

MW
Gone Green - Local Plans
Gone Green - NIC
Consumer Power - Local
Plans
Consumer Power - NIC

11
13
11

271
449
271

0.28%
0.31%
0.28%

9.90%
11.02%
9.90%

13

449

0.31%

11.02%

Gone Green - Local Plans

61

476

0.18%

6.26%

Gone Green - NIC
Consumer Power - Local
Plans
Consumer Power - NIC

61
61

476
476

0.18%
0.18%

6.26%
6.26%

61

476

0.18%

6.26%

Gone Green - Local Plans
Gone Green - NIC
Consumer Power - Local
Plans
Consumer Power - NIC

0
0
1

172
191
446

0.55%
0.56%
0.56%

19.40%
19.77%
19.45%

1

496

0.57%

19.81%

Gone Green - Local Plans
Gone Green - NIC
Consumer Power - Local
Plans
Consumer Power - NIC

12
12
12

724
809
154

0.37%
0.38%
0.22%

12.84%
13.20%
7.81%

12

171

0.23%

8.14%

Gone Green - Local Plans
Gone Green - NIC
Consumer Power - Local
Plans
Consumer Power - NIC

0
0
0

11
12
8

0.43%
0.44%
0.40%

14.70%
15.04%
13.64%

0

9

0.41%

13.98%

%

i

It should be noted that the electric vehicle peak demand in winter at 6 pm is higher in the Consumer Power
scenario than in Gone Green because the latter relies upon a Time Of Use Tariff staggering peak demand by two
hours at a time. The overall electric vehicle total energy consumption remains higher in Gone Green than
Consumer Power.
Generation

Scenario

Anaerobic digestion

Gone Green - Local Plans
Gone Green - NIC
Consumer Power - Local
Plans
Consumer Power - NIC

Battery storage

Gone Green - Local Plans
Gone Green - NIC
Consumer Power - Local
Plans
Consumer Power - NIC

Beginning
value

Ending value

Compound
growth rate

MW
23
26
35

Average
annual growth
rate
%
0.08%
0.09%
0.12%

MW
9
9
9
9

39

0.13%

4.40%

0
0
0

5
6
5

0.58%
0.59%
0.57%

19.76%
20.12%
19.34%

0

5

0.58%

19.70%

%
2.76%
3.08%
4.08%
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Generation

Scenario

Hydropower

Gone Green - Local Plans
Gone Green - NIC
Consumer Power - Local
Plans
Consumer Power - NIC

Onshore wind

Other generation

Energy from waste

Solar PV

Beginning
value

Ending value

Compound
growth rate

MW
1
1
0

Average
annual growth
rate
%
0.28%
0.29%
0.27%

MW
0
0
0
0

0

0.28%

9.68%

Gone Green - Local Plans
Gone Green - NIC
Consumer Power - Local
Plans
Consumer Power - NIC

177
178
177

336
374
244

0.05%
0.06%
0.03%

1.90%
2.22%
0.94%

178

271

0.04%

1.25%

Gone Green - Local Plans
Gone Green - NIC
Consumer Power - Local
Plans
Consumer Power - NIC

170
170
170

301
335
314

0.05%
0.06%
0.05%

1.70%
2.01%
1.82%

170

349

0.06%

2.13%

Gone Green - Local Plans
Gone Green - NIC
Consumer Power - Local
Plans
Consumer Power - NIC

46
46
46

98
109
124

0.06%
0.07%
0.09%

2.26%
2.57%
2.98%

46

138

0.09%

3.30%

Gone Green - Local Plans
Gone Green - NIC
Consumer Power - Local
Plans
Consumer Power - NIC

382
383
382

904
1,004
858

0.07%
0.08%
0.07%

2.56%
2.88%
2.40%

383

953

0.08%

2.72%

%
9.86%
10.20%
9.35%
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Annex D Local Plans Scenario: growth in domestic developments in the SEMLEP
area up to 2050: (a) total number of developments by Local Authority; (b) yearby year developments by Local Authority; (c) total developments in the
SEMLEP area – under construction and pipeline.i,ii
Wellingborough
South Northamptonshire
Northampton
Milton Keynes
Luton
Kettering
East Northamptonshire
Daventry
Corby
Cherwell
Central Bedfordshire
Bedford
Aylesbury Vale
0

10,000

20,000

30,000

40,000

50,000

60,000

Total number of developments between 2016 and 2050
Pipeline

Growth outside of planning period

(a)

14,000

Wellingborough

12,000

South Northamptonshire

10,000

Northampton

8,000

Milton Keynes

6,000

Luton

4,000

Kettering

2,000

East Northamptonshire
Daventry
2050

2048

2046

2044

2042

2040

2038

2036

2034

2032

2030

2028

2026

2024

2022

2020

2018

0
2016

Total number of developments

Under construction

Corby

Number of developments

Year
(b)

14,000
12,000
10,000
8,000
6,000
4,000
2,000
0

2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

Year
Under construction

Pipeline

Growth outside of planning period

(c)
there is evidence that Bedford is undergoing considerable housing development, the EEH Databank has
no data for Bedford on the pipeline developments, which were therefore excluded from the strategy.
i Whilst
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Tresham Garden Village is also missing from the EEH Databank.
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Annex E NIC ‘high growth’ scenario: growth in domestic developments in the
SEMLEP area up to 2050: (a) total number of developments by Local Authority;
(b)
year-by
year developments
South
East Midlands
| Energy Strategy by Local Authority; (c) total developments in
SEMLEP.
Milton Keynes
Northampton
Luton
Aylesbury Vale
Bedford
Cherwell
Kettering
East Northamptonshire
South Northamptonshire
Wellingborough
Daventry
Corby
-00

15,000

30,000

45,000

60,000

75,000

Total m2 of developments

Total number of developments between 2016 and 2050
650,000
600,000
550,000
500,000
450,000
400,000
350,000
300,000
250,000
200,000
150,000
100,000
50,000

(a)

Aylesbury Vale
Bedford
Central Bedfordshire
Cherwell
Corby
Daventry
East Northamptonshire
Kettering
Luton

0

Milton Keynes Northampton
South Northamptonshire
Wellingborough

Year

South Northamptonshire

Number of developments

Wellimgborough
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000
0

(b)

2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

Year

(c)
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Annex F Growth in non-domestic developments in the SEMLEP area up to 2050:
(a) total m2 of developments by Local Authority; (b) year-by year developments
by Local Authority; (c) total m2 of developments in SEMLEP – under
construction and pipeline.
Wellingborough
Northampton
Luton
East Northamptonshire
Corby
Central Bedfordshire
Aylesbury Vale
0

200,000

400,000

600,000

800,000

1,000,000 1,200,000 1,400,000 1,600,0

m2 of developments between 2016 and 2050
Under construction

Pipeline

(a)

Total m2 of developments

Wellingborough
South Northamptonshire

650,000
600,000
550,000
500,000
450,000
400,000
350,000
300,000
250,000
200,000
150,000
100,000

Northampton
Milton Keynes
Luton
Kettering
East Northamptonshire
Daventry

0

Corby
Cherwell

m2 of developments

Year

650,000
600,000
550,000
500,000
450,000
400,000
350,000
300,000
250,000
200,000
150,000
100,000
50,000
0

(b)

Year
Under construction
(c)

Pipeline
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Annex G Growth in electricity demand: (a) Gone Green – Local Plans; (b) Gone
Green – NIC; (c) Consumer Power – Local Plans; (d) Consumer Power – NIC.
(No Baseline).

GWh

5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500
0

2016

2021

2026

2031

2036

2041

Non-domestic buildings

Domestic buildings - Local Plans

Heat pumps

Electric vehicles

2046

Battery storage

(a) Gone Green / Local Plans

10,000

GWh

7,500
5,000
2,500
0

2016

2021

2026

2036

2041

2046

(b) Gone Green / NIC

7,500

GWh

2031

5,000
2,500
0

2016

2021

2026

2031

2036

2041

2046

(c) Consumer Power / Local Plans

10,000
7,500

GWh

5,000
2,500
0

2016

2021

2026

2031

2036

(d) Consumer Power / NI

2041

2046
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Annex H Growth in distributed generation: (a) Gone Green – Local Plans; (b)
Gone Green – NIC; (c) Consumer Power – Local Plans; (d) Consumer Power –
NIC.
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4,000
2,000
0

2016

Solar PV

2021

2026

Energy from waste
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2036
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2041

2046

Battery storage

Anaerobic digestion

(a) Gone Green / Local Plans
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2031

2,000

0
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2026
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2036

2041

2046

(b) Gone Green / NIC
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2,000
0
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2021

2026

2031

2036

2041

2046

(c) Consumer Power / Local Plans

4,000
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2031

2,000

0
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(d) Consumer Power / NI

2041
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Annex I

WPD’s substations in the SEMLEP area categorised by demand headroom.

Substation Name

Bulk Supply Point
Name

Primary Substation

Firm
Capacity
(MW)

Measured
Peak
Demand
(MW)

Demand
Headroom
(MW)

Hanslope Park
Northampton 11

12
25

12.38
41.48

0.00
0.00

Silverstone

5

5.60

0.00

Weedon

7

5.87

0.67

Brackley Town 33 11kV S Stn Brackley

Brackley Town

23

18.15

4.89

Bugbrooke 33/11kV

Northampton

Bugbrooke

9

6.48

2.21

Corby Central 33/11kV

West Corby

Corby Central

19

16.99

2.21

Denton 33/11kV

Northampton East

Denton

6

3.81

1.95

Earls Barton 33 11kV S Stn

Northampton East

Earls Barton

9

5.67

3.69

Marlborough Street 33/11kV

Bradwell Abbey

Marlborough Street

24

20.56

3.32

Olney 33/11kV

Northampton East

Olney

12

9.85

2.63

Oundle 33/11kV

Corby

Oundle

12

8.14

4.34

Portway 33/11kV

Bradwell Abbey

Portway

21

16.16

4.74

Secklow Gate 33/11kV

Bletchley

Secklow Gate

12

7.04

4.83

Sharnbrook 33 11kV S Stn

Wellingborough

Sharnbrook

8

5.61

2.07

Shenley Wood 33/11kV

Stony Stratford

Shenley Wood

24

19.37

4.27

Thenford 33/11kV

Brackley

Thenford

12

6.85

4.67

Thrapston 33 11kV S Stn

Irthlingborough

Thrapston

19

14.26

4.57

Towcester 33/11kV

Brackley

Towcester

16

12.88

3.34

West Haddon 33/11kV

Daventry

West Haddon

10

5.93

3.74

Wittering 33/11kV

Stamford

Wittering

10

6.03

3.58

Abington 33/11kV Brackmills

Northampton

Abington

23

14.64

8.40

33/11kV Braunston Road

Northampton

Brackmills

23

13.85

9.19

33/11kV Burton Latimer

Daventry

No capacity
Hanslope Park 33/11kV
Bradwell Abbey
Northampton West 11kV S Stn Northampton
Silverstone 33/11kV
Brackley
0.1–1 MW
Weedon 33/11kV

Daventry

1– 5 MW

5–10 MW

33/11kV Chapel Brampton 33 Irthlingborough

Braunston Road

24

16.43

7.38

Burton Latimer

24

16.32

7.46

11kV S Stn

Kettering

Chapel Brampton

22

14.61

7.05

Earlstrees 33 11kV S Stn

Corby

Earlstrees

23

13.40

9.64

Ellesmere Avenue 33/11kV

Northampton

Ellesmere Avenue

23

14.85

8.34

Fox Milne 33/11kV

West Bletchley

Fox Milne

16.81

6.92

Harrold 33/11kV

Wellingborough

24

Harrold

Irthlingborough

Irthlingborough 11

8

1.80

5.88

Irthlingborough 11kV S Stn

Stony Stratford

Kiln Farm

24

14.11

9.67

Kiln Farm 33/11kV

Northampton West

Kingsthorpe

24

13.98

9.66

Kingsthorpe 33/11kV

21

14.20

6.81
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Substation Name

Bulk Supply Point
Name

Little Irchester 33 11kV S Stn

Wellingborough

Little Irchester

23

Measured
Peak
Demand
(MW)
16.86

Newport Pagnell 33/11kV

Bradwell Abbey

Newport Pagnell

24

18.25

5.63

Northampton East 11

17

11.97

5.31

14.04

9.00

Northampton East 11kV S Stn Northampton East

Primary Substation

Firm
Capacity
(MW)

Demand
Headroom
(MW)
6.18

Park Farm 33/11kV

Wellingborough

Park Farm

23

Raunds 11kV

Irthlingborough

Raunds

12

6.61

5.28

Roade 33/11kV

Northampton

Roade

12

5.80

6.68

Stamford 11kV S Stn

Stamford

Stamford

23

17.11

5.96

Tinwell Road 33/11kV

Stamford

Tinwell Road

10

3.21

6.40

Welton 33/11kV

Daventry

Welton

14

5.21

9.18

Wicken 33 11kV S Stn

Stony Stratford

Wicken

12

4.78

7.04

Winslow 33/11 KV

Stony Stratford

Winslow

12

6.19

5.63

Woodford Halse 33/11 KV

Daventry

Woodford Halse

12

6.78

5.13

Wootton 33/11kV

Northampton

Wootton

23

13.62

9.42

> 10 MW
Banbury Lane 33/11kV

Northampton

Banbury Lane

23

9.48

13.56

Bletchley 11kV S Stn

Bletchley

Bletchley 11

40

27.37

12.19

Bletchley 33kV S Stn

Bletchley (GT1 GT2)

199

124.23

74.56

Boothville 33 11kV S Stn

Northampton East

Boothville

38

22.13

16.27

Brackley 11kV

Brackley

Brackley 11

23

6.86

16.18

Brackley 132/33kV

Brackley

56

31.55

24.61

Bradwell Abbey 33kV S Stn

Bradwell Abbey

116

85.01

31.40

Buckingham 33/11kV

Stony Stratford

Buckingham

24

13.58

10.06

Campbell Street 33/11kV

Northampton

Campbell Street

38

22.63

15.77

Cannon Street

34

22.18

11.62

Childs Way

36

15.57

20.04

Cannon Street 33 11kV S Stn Wellingborough
Bletchley
Childs Way 33/11kV
Corby No2 11kV S Stn

Corby

Corby No. 2

38

18.54

19.86

Crick 33/11kV

Daventry

Crick

36

13.75

21.96

Daventry 11kV S Stn

Daventry

Daventry 11

26

11.53

14.66

Daventry 33kV S Stn

Daventry

116

54.69

61.38

Desborough 33/11kV

Kettering

Desborough

22

11.89

10.02

Eldergate 33/11kV

Stony Stratford

Eldergate

24

6.93

16.71

Farndon Road 33/11kV

Kettering

Farndon Road

22

10.54

11.08

Fen Farm 33/11kV

Bletchley

Fen Farm

24

6.92

16.81

Hazelwood 33/11kV

Corby

Hazelwood

34

23.77

10.02

Irthlingborough 33kV S Stn

Irthlingborough

116

57.07

58.88

Kettering 33kV S Stn

Kettering

117

77.48

39.05

Kettering North 33/11kV

Kettering

Kettering North

24

5.08

18.82

Bletchley

Kingston

24

13.09

10.64

Bletchley

Newton Road

29

17.58

11.10

112

84.60

27.72

Kingston 33/11kV
Newton Road 33/11kV
Northampton 33kV S Stn

Northampton
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Substation Name

Bulk Supply Point
Name

Primary Substation

Northampton East 33kV S Stn Northampton East
Northampton West 33kV S Stn Northampton West

Firm
Capacity
(MW)

Demand
Headroom
(MW)

112

Measured
Peak
Demand
(MW)
72.06

113

81.37

31.66

40.26

Oakley 33/11kV

Corby

Oakley

23

7.26

15.78

Pineham 33/11kV

Northampton

Pineham

23

2.11

20.93

Pytchley Road 33/11kV

Irthlingborough

Pytchley Road

24

10.47

13.31

Rushden 33 11kV S Stn

Irthlingborough

Rushden

40

20.37

19.27

Stamford 33kV S Stn Stony

Stamford

75

54.52

20.44

Stratford 33kV S Stn

Stony Stratford (GT1 GT2)

Wavendon Gate 33/11kV

Bletchley

154
36

67.30
19.97

86.36
15.64

Wellingborough 132/11kV

Wellingborough 132 11 Wellingborough 132 11 37

12.02

25.42

Wellingborough

112

71.21

41.11

Wellingborough

25

11.46

13.88

Road Wolverton

24

12.96

10.92

Wavendon Gate

(Reserve)
Wellingborough 33kV S Stn

Wellingborough Road 33/11kV Northampton East
Wolverton 33/11kV
Bradwell Abbey
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Annex J WPD’s substations in the SEMLEP area categorised by generation
headroom.
Substation Name

Bulk Supply Point
Name

Primary Substation

Firm
Capacity of
Substation
(MW)

Generation
Headroom
(MW)

No capacity
Bletchley 33kV S Stn

Bletchley (GT1 GT2)

199

0.00

Brackley 132/33kV

Brackley

56

0.00

Bradwell Abbey 33kV S Stn

Bradwell Abbey

116

0.00

Burton Latimer 33/11kV

Irthlingborough

24

0.00

Daventry 33kV S Stn

Daventry

116

0.00

Farndon Road 33/11kV

Kettering

22

0.00

Irthlingborough 33kV S Stn

Irthlingborough

116

0.00

Kettering 33kV S Stn

Kettering

117

0.00

Sharnbrook 33 11kV S Stn

Wellingborough

8

0.00

Stony Stratford 33kV S Stn

154

0.00

Thenford 33/11kV

Stony Stratford (GT1
GT2)
Brackley

12

0.00

Wellingborough 33kV S Stn

Wellingborough

112

0.00

Wicken 33 11kV S Stn

Stony Stratford

Wicken

12

0.00

Wolverton 33/11kV

Bradwell Abbey

Wolverton

24

0.00

Brackley 11kV

Brackley

Brackley 11

23

1.56

Bugbrooke 33/11kV

Northampton West

Bugbrooke

9

3.98

Chapel Brampton 33 11kV S

Kettering

Chapel

22

4.51

Stn Crick 33/11kV

Daventry

Brampton Crick

36

3.37

Denton 33/11kV

Northampton East

Denton

6

2.60

Earls Barton 33 11kV S Stn

Northampton East

Earls Barton

9

4.45

Earlstrees 33 11kV S Stn

Corby

Earlstrees

23

2.84

Harrold 33/11kV

Wellingborough

Harrold

8

3.73

Olney 33/11kV

Northampton East

Olney

12

4.19

Raunds 11kV

Irthlingborough

Raunds

12

4.04

Roade 33/11kV

Northampton

Roade

12

2.87

Secklow Gate 33/11kV

Bletchley

Secklow Gate

12

1.55

Silverstone 33/11kV

Brackley

Silverstone

5

2.36

Thrapston 33 11kV S Stn

Irthlingborough

Thrapston

19

4.00

Tinwell Road 33/11kV

Stamford

Tinwell Road

10

4.37

Weedon 33/11kV

Daventry

Weedon Welton

7

2.40

Welton 33/11kV

Daventry

West Haddon

14

3.82

West Haddon 33/11kV

Daventry

Winslow

10

0.44

Winslow 33/11 KV

Stony Stratford

Wittering

12

0.68

Wittering 33/11kV

Stamford

Woodford

10

1.67

Woodford Halse 33/11 KV

Daventry

Halse

12

4.13

Burton Latimer
Farndon Road

Sharnbrook

Thenford

0.1-5 MW

5-10 MW
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Substation Name

Bulk Supply Point
Name

Primary Substation

Banbury Lane 33/11kV

Northampton

Banbury Lane

Firm
Capacity of
Substation
(MW)
23

Generation
Headroom
(MW)

Braunston Road 33/11kV

Daventry

Braunston Road

24

6.67

Corby Central 33/11kV

Corby

Corby Central

19

9.43

Desborough 33/11kV

Kettering

Desborough

22

6.74

Fen Farm 33/11kV

Bletchley

Fen Farm

24

9.97

Fox Milne 33/11kV

Bletchley

Fox Milne

24

8.69

Hanslope Park 33/11kV

Bradwell Abbey

Hanslope Park

12

5.80

Kettering North 33/11kV

Kettering

Kettering North

24

6.83

Kingsthorpe 33/11kV

Northampton West

Kingsthorpe

21

9.98

Little Irchester 33 11kV S Stn

Wellingborough

Little Irchester

23

8.29

Newport Pagnell 33/11kV

Bradwell Abbey

Newport Pagnell

24

7.40

Northampton East 11kV S Stn

Northampton East

Northampton East

17

7.42

Oundle 33/11kV

Corby

11 Oundle

12

5.36

Pineham 33/11kV

Northampton

Pineham

23

8.80

Towcester 33/11kV

Brackley

Towcester

16

6.30

Abington 33/11kV

Northampton

Abington

23

11.36

Bletchley 11kV S Stn

Bletchley

Bletchley 11

40

12.13

Boothville 33 11kV S Stn

Northampton

Boothville

38

18.77

Brackley Town 33 11kV S Stn

East Brackley

Brackley Town

23

10.37

Brackmills 33/11kV

Northampton

Brackmills

23

11.49

Buckingham 33/11kV

Stony Stratford

Buckingham

24

10.33

Campbell Street 33/11kV

Northampton

Campbell Street

38

19.14

Cannon Street 33 11kV S Stn

Wellingborough

Cannon Street

34

13.52

Childs Way 33/11kV

Bletchley

Childs Way

36

11.36

Corby No2 11kV S Stn

Corby

Corby No. 2

38

17.34

Daventry 11kV S Stn

Daventry

Daventry 11

26

11.39

Eldergate 33/11kV

Stony Stratford

Eldergate

24

11.82

Ellesmere Avenue 33/11kV

Northampton

Ellesmere Avenue

23

10.99

Hazelwood 33/11kV

West Corby

Hazelwood

34

14.91

Irthlingborough 11kV S Stn Kiln

Irthlingborough

Irthlingborough 11

24

11.07

Farm 33/11kV

Stony Stratford

Kiln Farm

24

11.23

Kingston 33/11kV

Bletchley

Kingston

24

11.79

Marlborough Street 33/11kV

Bradwell Abbey

Marlborough Street

24

11.28

Newton Road 33/11kV

Bletchley

Newton Road

29

12.52

Northampton West 11kV S Stn

Northampton

Northampton 11

25

12.21

Oakley 33/11kV

Corby

Oakley

23

11.15

Park Farm 33/11kV

Wellingborough

Park Farm

23

10.01

Portway 33/11kV

Bradwell Abbey

Portway

21

10.30

Pytchley Road 33/11kV

Irthlingborough

Pytchley Road

24

10.97

Rushden 33 11kV S Stn

Irthlingborough

Rushden

40

18.84

Shenley Wood 33/11kV

Stony Stratford

Shenley Wood

24

11.07

Stamford 11kV S Stn

Stamford

Stamford

23

10.39

7.33

10–20 MW
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Substation Name

Bulk Supply
Point Name

Primary Substation

Wavendon Gate 33/11kV

Bletchley

Wavendon Gate

Firm
Capacity of
Substation
(MW)
36

Generation
Headroom
(MW)
17.50
13.80

Wellingborough 132/11kV
(Reserve)
Wellingborough Road 33/11kV

37
Wellingborough 132 11 Wellingborough 132 11
Northampton East

Wellingborough

25

12.29

Wootton 33/11kV

Northampton

Road Wootton

23

10.56

> 20 MW
Northampton 33kV S Stn

Northampton

112

26.81

Northampton East 33kV S Stn

Northampton East

112

23.02

Northampton West 33kV S Stn

Northampton West

113

44.19

Stamford 33kV S Stn

Stamford

75

31.19
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