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Overview

This study has been carried out for Lancaster & Morecambe Vision Board by Quantum
Strategy & Technology Ltd to identify the potential for the development of renewable
energy and recycling industries in Lancaster & Morecambe, and to assess the potential
contribution of renewable energy to the district’s energy consumption.

The study shows that there is sufficient potential for both renewable energy and recycling
industries to justify taking a number of options further. It recommends that Lancaster &
Morecambe support the development of;

e Biomass energy, including local production of biomass, use of biomass in large-scale
heating systems and a biomass power station;

e Low-carbon buildings technologies, including low-carbon design of new
developments, improvements to existing buildings, micro-generation and controls
technologies;

e Recycling industries, including collection and reprocessing organisations and the
development of the Middleton Recycling Park;

« Wind energy installations in suitable locations;

« A small energy-from-waste plant linked to the Middleton Recycling Park.
The existence of expertise within Lancaster University of the developing marine energy
technologies leads to the conclusion that the potential for this industry should be
investigated further.
It is possible that a local renewable energy industry could support over 350 jobs in the
medium term, with a further 580 short-term jobs in construction. The recycling industries
could generate over 250 extra jobs.
The development of local renewable energy generation capacity could provide up to two-

thirds of the electricity demand of the district, and make available sufficient heat to
replace 40% of the gas demand, provided that this could be used cost-effectively.
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Executive Summary

Lancaster & Morecambe Vision Board has recently developed an economic Vision for
Lancaster & Morecambe, which is an ambitious statement of how they would like to see
the district develop in the 21% century. As part of this Vision, seven “transformational
projects” have been proposed, which are seen as the key actions needed to turn the Vision
into reality. One of these transformational projects is “the development of a new
renewable energy industry to become a major UK centre of excellence for environmental
technology”.

This study has been carried out for Lancaster & Morecambe Vision Board by Quantum
Strategy & Technology Ltd in response to an identified need to educate the Vision Board
about the potential for a new renewable energy industry, the barriers and competition
from other areas, and the realistic economic impact of such a development. The Vision
Board have commissioned the study to provide recommendations on;

. The development of high value employment in the renewable energy sector within
Lancaster & Morecambe, with the aim of replacing at least 1,600 nuclear industry
jobs by 2025;

. The potential for local self-sufficiency in renewable energy;

. The potential synergies in addressing both the renewable energy and waste &
recycling sectors.

This study provides information on the main renewable energy technologies and recyclable
materials, and identifies the potential to develop industries in both these areas.

Market Drivers

Global investment in renewable energy reached over £20 billion in 2005, accounting for
20-25% of all investment in the power industry. Although home to a significant proportion
of renewable energy resources, the UK was slow to enter this market. However,
government policies on climate change, as well as security of supply issues, have lead to a
rapid increase in the installation of renewable technologies and support for the
development of new technology areas. The most significant pieces of UK legislation are;

« Climate Change Levy (CCL), effectively a tax on business energy use, increasing
unit energy prices by around 15%.

e Renewable Obligation (RO), a requirement on electricity suppliers that by 2010, at
least 10% of the energy they provide must come from certified renewable sources,
with interim targets for each year up to 2010.

e« Energy Efficiency Commitment (EEC), a requirement on electricity and gas
suppliers to achieve targets for improvements in domestic energy efficiency.

e Renewable Transport Fuel Obligation (RTFO), which will be introduced in 2008, will
require the fuel supply industry to incorporate a minimum percentage of biofuels
into the fuel mix.

In the waste sector, the rapid loss of available sites for landfill, coupled with two important

pieces of legislation, have improved the economics of recycling and lead to the growth of
that industry. The two main fiscal incentives are;
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« The Landfill Tax, which was introduced in 1996 and currently stands at £21/tonne;

« The Packaging Regulations, under which businesses have to account for the
recycling of a proportion of the packaging which they generate.

Market Size

The UK renewables sector is expected to see £15 to £19 billion worth of capital
expenditure by 2020 and the North West has been one of the leading regions in identifying
the economic opportunities provided by both the renewable energy industry and climate
change issues. A mapping exercise of the industry in the North West carried out in 2002
identified over 100 companies in renewable energy with a turnover of around £52 million.
This report suggested that the sector had strong growth potential, with the available
renewable energy market within the North West expected to be around £580 million by
2010 and employment increased to around 1500 high-value jobs. An update of this work
in 2005 showed that the North West industry had almost doubled in size in 3 years to over
900 employees with an annual turnover of £104 million.

Potential for Lancaster & Morecambe
Lancaster & Morecambe has a number of generic strengths which would recommend it as
a location for both the generation of renewable energy and the development of renewable

energy and recycling industries, including;

« A coastal position with good wind resources and access to marine energy
resources;

« A good electricity distribution infrastructure radiating from Heysham which will
minimise the costs of grid-connection, thus over-coming one of the key barriers to
renewable electricity in many areas;

« Two major utility companies with a significant level of expertise in energy
engineering, transmission and storage;

« Easy access to import facilities which may be essential for some energy schemes;

+ Expertise in some renewable energy technologies and related control systems
within Lancaster University;

« Planning permission for a new waste and recycling centre at Middleton to deal with
municipal waste;

+ Several waste handling organisations currently collecting and separating municipal
& commercial waste;

« A population with a relatively good understanding of environmental issues and a
significant number of people committed to pursuing a green lifestyle;

+ Support for green issues within the City Council, both among members and
officers;

» A strong LSP with good co-operation between public agencies and local businesses
as well as particularly active Forums in Energy and Recycling.
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However, the district has a relatively weak manufacturing sector and few local companies
are involved in the renewable energy field. It is an unlikely area for inward investment,
particularly in the more traditional engineering-based energy industries. The district is far
more likely to develop industries based on the skills and interests of existing companies or
inhabitants who have no reason to move away.

Recommendations
There is sufficient potential for both renewable energy and recycling industries to justify
taking a number of options further. We would recommend that Lancaster & Morecambe

supports the development of;

« Biomass energy, including local production of biomass, use of biomass in large-scale
heating systems and a biomass power station;

e« Low-carbon buildings technologies, including low-carbon design of new
developments, improvements to existing buildings, micro-generation and controls
technologies;

e Recycling industries, including collection and reprocessing organisations and the
development of the Middleton Recycling Park;

« Wind energy installations in suitable locations;
« A small energy-from-waste plant linked to the Middleton Recycling Park.

The potential for marine and hydrogen technologies in the longer term should be
investigated further.

Economic Value

We estimate that the energy industries recommended could generate employment for
around 360 people, in the medium-term (10 years) and add over £12 million/year to the
local economy. A breakdown of the employment and annual GVA generated (at 2006
values) by these industries is shown below.

Energy Industry GVA/employee| Annual GVA | Employment
Biomass power station £47,480 £1,424,390 30
Biomass supply £23,206 £4,641,176 200
Small biomass supply & installation £47,480 £1,899,186 40

Wind £47,480 £142,439 3
Energy from Waste £40,942 £818,846 20
Marine/Hydrogen £47,480 £949,593 20
Energy Services/Low Carbon Buildings £47,480 £2,373,983 50
Total £33,745 £12,249,614 363

In addition, a further 580 jobs could be created during construction of wind turbines and a
biomass power station.

The recycling industries could generate around 265 jobs, with an annual GVA of around £7
million.
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Renewable Energy Generation Capacity

The maximum realistic renewable energy generation capacity within Lancaster &
Morecambe (excluding off-shore) is 100 MW electricity and over 200 MW heat. This is
sufficient to power 56,000 homes, or provide 66% of the projected electricity demand in
the district in 2020. The heat generated could theoretically replace 42% of the projected
gas demand in the district, but only if efficient uses can be found for the output from CHP
plants. The breakdown of energy production potential is shown below.

Energy Source Capacity MW Output GWh
Electricity Heat Electricity Heat
Wind 66 130
Biomass - large 30 90 240 (700)
Energy from Waste 3 3 30 30
Microgeneration 1 120 3 120
Total 100 213 403 150 - 850
Lancaster & Morecambe Demand 2020 611 2,109
Potential supply from renewables 2020 66% 7 -42%

Recommended Actions
Action 1. Gain Commitment from Lancaster City Council

Lancaster & Morecambe Vision Board have already committed to the development of a
renewable energy industry within their Vision.

Lancaster City Council needs now to publicly declare support for a local low-carbon, low-
waste economy and the development of renewable energy and recycling industries. This
should include the setting of a target for a reduction in CO2 emissions across the district.

Lancaster City Council will need to allocate resources to achieving this goal. This will
include, at least;

+ Resources to manage an internal climate change programme, to demonstrate a
reduction in emissions related to the council’s own activities;

» Resources to contribute to managing the implementation of the renewable energy
projects identified within this report.

Lancaster City Council will also need to contribute to the achievement of a low-carbon,
low-waste economy via the planning system through the introduction of policies favouring
renewable energy and challenging targets for on-site renewable energy and recycled
material content in the Local Development Framework.

Action 2. Recruit an Energy Project Manager
To get to the stage where these suggestions become reality will take considerable

organisation and will involve a large number of people. We would therefore recommend
that Lancaster & Morecambe Vision Board, in conjunction with Lancaster City Council,
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recruit a project manager to take responsibility for developing the projects and applying
for funding, as well as to provide a focal point for the networks of people & organisations

involved.

This project manager would work on the following projects.

Biomass - development of biomass-fuelled power station and heating systems,
supported by local growth of energy crops;

Wind - detailed investigation of a number of possible sites for small-medium
sized developments;

Recycling & Energy-from-Waste - development of the Middleton site as a
Recycling Park and providing support for increased collection and reprocessing
facilities in the district;

Low Carbon Buildings - investigating the potential for a low-carbon buildings
demonstration site and providing business support to local organisations
involved or moving into low-carbon buildings or microgeneration technologies;

Communication - Developing a communications plan to involve local inhabitants
and businesses in Lancaster’s low-carbon, low-waste economy.

This is an exciting opportunity for Lancaster & Morecambe, and, if properly supported, will
put the district on the path to realising the significant economic potential of the low-
carbon, low-waste future.
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1 Introduction

1.1 Background

Lancaster & Morecambe Vision Board, a public/private partnership of 26 individuals,
supported by Lancaster City Council and NWDA, has recently developed an economic
Vision for Lancaster & Morecambe, which is an ambitious statement of how they would like
to see the district develop in the 21% century. As part of this Vision, seven
“transformational projects” have been proposed, which are seen as the key actions
needed to turn the Vision into reality. One of these transformational projects is “the
development of a new renewable energy industry to become a major UK centre of
excellence for environmental technology”.

This study has been carried out for Lancaster & Morecambe Vision Board by Quantum
Strategy & Technology Ltd in response to an identified need to educate the Vision Board
about the potential for a new renewable energy industry, the barriers and competition
from other areas, and the realistic economic impact of such a development. The Vision
Board have commissioned the study to provide recommendations on;

+ The development of high value employment in the renewable energy sector within
Lancaster & Morecambe, with the aim of replacing at least 1,600 nuclear industry
jobs by 2025;

« The potential for local self-sufficiency in renewable energy;

« The potential synergies in addressing both the renewable energy and waste &
recycling sectors.

The results of this study and recommendations will be used to support informed decisions
on actions and investments in the district.

1.2 Structure of the Report

To address the requirements laid out by the Vision Board for education, analysis and
recommendations, this report is structured as follows;

Sections 2-6: Education

+ Section 2 contains an analysis of developments in energy policy at the
international, national and regional level, which are driving the markets for
renewable energy and energy efficiency technologies.

« Section 3 summarises the energy production and consumption trends in the UK
and the corresponding statistics for the Lancaster District.

+ Section 4 provides an overview of the size of the renewable energy industry in the
North West and potential for growth.

+ Section 5 provides detailed information on the range of renewable energy

technologies, the current and likely future market for the technology, current
suppliers, and links with Lancaster & Morecambe.
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+ Section 6 provides information on the major recyclable materials and opportunities
for re-use and recycling industries.

Sections 7 - 9: Analysis

« Section 7 is the SWOT analysis covering the potential to develop renewable energy
and recycling industries within the district and the potential for local renewable
energy generation.

+ Section 8 gives a detailed assessment of the most promising options.

» Section 9 assesses the economic and employment implications of the proposed
options.

Sections 10 - 11: Conclusions and Recommendations

+ Section 10 provides two possible scenarios for the development of renewable
energy and recycling industries in Lancaster & Morecambe.

» Section 11 proposes a set of actions required to take forward the recommended
options.

1.3 Methodology

The first phase of the project consisted of background research to summarise information
available from a range of sources, including national and regional studies of the renewable
energy market, national and regional studies on the recycling sector and EU and UK
government energy and waste policy documents.

This was supplemented by interviews and informal contacts with the major organisations
involved in renewable energy in the region, including the NWDA, the NWRA, Renewables
NW, Sustainability NW, Envirolink NW and the Joule Centre, to get an up to date
assessment of policy direction and other initiatives in the region.

Finally, a series of interviews were carried out with local organisations which have, or
could have, a role to play in helping to develop renewable energy and recycling industries
in Lancaster & Morecambe. A list of interviewees in given in the Acknowledgements
section at the front of this report.
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2 International, National and Regional Energy Policies

This section reviews the international, national and regional policies and programmes
which are relevant to developments in the energy field and renewables in particular.

2.1 International Policies and Programmes

The most important international agreement in the energy area is the Kyoto Protocol. This
was negotiated in response to concerns about the effect that our activities are having on
global climate change. The initial treaty was agreed by most industrialised countries in
1998 but it did not come into force until 2005 when Russia ratified the treaty and pushed
the total commitments to over 55% of global emissions of greenhouse gases (GHG). The
most important GHG is carbon dioxide (CO2), most of which arises from burning fossil
fuels. The treaty aims to reduce emissions of GHG by 5.2% of 1990 levels by 2012. The
United States and Australia have refused to sign the treaty because they believe doing so
would damage their economies and important developing countries such as China, India
and Brazil do not have targets in this first phase. The 141 countries who have ratified the
treaty have already agreed that there should be a second phase after 2012 and that the
developing countries will be directly involved. There have also recently been the first signs
from the USA (in Presidential speeches) that they are beginning to take the threat of
climate change seriously.

The Protocol involves a complex set of mechanisms which encourage energy efficiency and
the use of low carbon technologies such as renewable energy. It also allows for trading of
emissions between countries on the premise that this will provide the most economic
means of reducing GHG emissions globally, e.g. an investment in an energy saving project
in a developing country is likely to save more energy (and provide a greater reduction in
GHG emissions) than an equivalent investment in, say, the UK or Germany.

The EU has always been a strong supporter of the Kyoto Protocol and has developed a
number of policies and programmes aimed at reducing greenhouse gas emissions. The EU
as whole is committed under Protocol to reducing its GHG emissions by 8% from a 1990
base. Since different countries within the EU have a different carbon profile, the total
amount has been shared on a differential basis amongst member states, with the result
that the UK has to reduce its emissions by 12.5% by 2012. This will almost certainly be
achieved, largely through the increased use of gas rather than coal for power generation
since the early 1990s (coal combustion emits around 60% more CO, per unit than gas).
However, the UK’s CO, emissions have been increasing in the last three years.

The EU introduced its own Emissions Trading Scheme (EU ETS) in 2005, mainly affecting
power generators and several energy intensive sectors. The EU ETS allocates each
organisation in the scheme an annual CO, allowance (their ‘cap’); if an organisation
exceeds this allowance they must purchase additional allowances from someone who is
below their cap or face a significant fine. This encourages investment in renewables (which
emit no CO,) and energy efficiency measures as well as stimulating a market in trading
allowances.

EU energy policy priorities are aimed at three main objectives as set out in the recent
Green Paper! for consultation:

! Green Paper: A European Strategy for Sustainable, Competitive and Secure Energy. COM (2006) 105 final.
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e Sustainability with three strands addressing the development of competitive
renewable sources of energy, curbing energy demand within Europe and leading
global efforts to halt climate change and improve local air quality;

e Competitiveness dealing with opening-up of energy markets to competition whilst
stimulating investment in clean energy production, mitigating the impact of higher
international energy prices and keeping Europe at the cutting edge of energy
technologies;

e Security of supply; tackling the EU’s rising dependence on imported energy
through a variety of means including an integrated approach to reducing demand
and diversifying the energy mix based on indigenous and renewable energy
sources.

EU policies are implemented through a series of white papers and directives, covering
areas such as renewable electricity, energy performance of buildings, liquid biofuels,
cogeneration of heat and power and energy services. The directives can have a significant
impact on energy markets, for example the Biofuels Directive has stimulated some major
investments in biodiesel and bioethanol capacity.

The EU operates a number of programmes which support the development and
deployment of sustainable energy technologies and services. The two main ones are:

e The Framework Programmes which provide funding for R&D and technology
demonstration covering a wide range of technologies including energy. The current
programme, Framework 6 (FP6), ends this year and does not have any new calls
for proposals in the energy field. However, the plans for FP7, which will run from
2007 to 2013, include a significant budget (€2.95 billion) for energy R&D covering
topics such as hydrogen & fuel cells, renewable energy, CO2 capture & storage,
clean coal technologies, smart networks and energy efficiency and savings. The
programme will also be used to support large scale demonstration projects
through innovative financing mechanisms aimed at fostering private sector
expenditure by improving access to European Investment Bank loans;

« Intelligent Energy Europe (IEE) which provides funding support for projects to
address the non-technological barriers to the deployment of renewable energy and
energy efficiency technologies. These projects could cover aspects such as
awareness raising, training, events, financing schemes and supply chain
initiatives. The current programme is nearing completion but there will be one
more call for proposals at the end of May 2006 with a budget of around €50
million and a deadline in the autumn. This could provide an opportunity for a
project in the Lancaster & Morecambe area linked to other EU Member States. IEE
will continue beyond 2006 under the banner of the Competitiveness and
Innovation Programme.

2.2 UK National Policy
The UK national policy for energy sits within the framework of the Kyoto Protocol and, of
course, takes account of EU Directives. An Energy White Paper (EWP) was published in
2003 with four main policy goals:

e To put ourselves on a path to cut the UK’s CO, emissions by 60% by 2050, with
real progress by 2020;
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« To maintain the reliability of energy supplies;
« To promote competitive markets in the UK and beyond;
« To ensure that every home is adequately and affordably heated.

The 60% target emanated from a report by the Royal Commission for Environmental
Protection (RCEP) which recommended that this level of reduction was necessary to
reverse the effects of climate change. Subsequent work by the Carbon Trust suggested
that the target could be achieved by a combination of energy efficiency improvements,
renewables and emerging technologies such as fuel cells. A sub-text of the EWP was that,
by taking the lead in tackling climate change, the UK could become a leader in low carbon
technologies and services and be in a position to export this expertise to other countries.

The policy is supported by several pieces of legislation, the most important of which are:

e« Climate Change Levy (CCL). CCL is effectively a tax on business energy use,
increasing unit energy prices by around 15%. All non-domestic use of gas,
electricity, coal and LPG is subject to the CCL but energy intensive sectors can
obtain a rebate of 80% if they enter a long-term agreement with the government
to improve their energy efficiency by a specified amount each year. This has
stimulated significant investment in energy efficiency measures and, latterly,
renewable energy schemes (because energy from renewables is exempt from the
CCL).

« Renewable Obligation (RO). The RO is a requirement on electricity suppliers that by
2010, at least 10% of the energy they provide must come from certified renewable
sources, with interim targets for each year up to 2010. Suppliers are able to
purchase Renewable Obligation Certificates (ROCs) from other parties to meet their
commitments and this has led to a market in ROCs which effectively subsidises the
investment in the renewable scheme. The current ROC price is such that it is higher
than the market value of the electricity produced. It is this mechanism which has
stimulated the current interest in wind generation in particular.

e Energy Efficiency Commitment (EEC). Under the EEC, electricity and gas suppliers
are required to achieve targets for improvements in domestic energy efficiency. At
least 50% of energy savings must be focussed on a priority group of low-income
consumers in receipt of certain benefits and tax credits/pension credit so the EEC
should also contribute to the eradication of fuel poverty. This has led to the
promotion and subsidy of measures such as low energy lighting and appliances, loft
and cavity wall insulation and condensing boilers.

e Renewable Transport Fuel Obligation (RTFO). In November 2005, the government
announced that a RTFO will be introduced in 2008, which will require the fuel
supply industry to incorporate a minimum percentage of biofuels into the fuel mix.
The proportions of biofuels have been set at 2.5% for 2008/9, 3.75% for 2009/10
and 5% for 2010/11. In a similar mechanism to the ROCs, there will be the
possibility to buy and sell credits for biofuel production.

The government has just (March 2006) published a consultation document, "Our Energy
Challenge”, as part of a current energy policy review. This reiterates the four main policy
goals of the EWP and reviews progress against these goals in the light of recent changes
in the energy sector. These include increased worries about long-term effects of climate
change, security of supply issues and steep rises in energy prices, all of which are
currently high profile in the media and hence in the minds of the public. The EWP
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highlighted the role of energy efficiency and renewables in achieving its goals but the
Consultation Document, whilst confirming the importance of these routes, also states that
nuclear and coal generation (with carbon abatement technologies — see below) could have
an important role to play. In fact, Tony Blair has announced ahead of the consultation
results that there will be a new-build nuclear programme.

Consideration of nuclear and coal is coming about because the UK is increasingly
becoming a net importer of oil and gas and the market penetration of renewables and
energy efficiency technologies is slower than anticipated. All of these solutions could have
a big impact on the economy and job creation prospects.

There have been a number of other developments at a national (and EU) level which have
important implications for the energy sector. These include:

« An increase in the level of the Renewable Obligation to 15.4% by 2015/16 to
encourage continued investment in renewables;

e The doubling of the Energy Efficiency Commitment aimed at energy savings in the
domestic sector which is expected to lead to investment of over £2 billion between
2005 and 2011;

e Additional funding of £140 million over the period 2005-08 for Warm Front which
helps to take households out of fuel poverty;

« The establishment of the Nuclear Decommissioning Agency to take responsibility
for the clean-up of 20 UK civil nuclear sites;

e The production of a Carbon Abatement Technology (CAT) Strategy which addresses
the potential for the UK to take a leading role in the development and
commercialisation of CATs that can make a significant and affordable reduction in
CO, emissions from fossil fuel sources. CATs include higher efficiency conversion
processes, switching to lower carbon alternatives and CO, capture and storage.

e Government plans to support demonstrations in the field of fuel cells and
hydrogen probably in the form of Capital Grants with a budget of £15 million over
the next 4 years;

e The publication of the Government's strategy for the promotion of micro-
generation and the replacement of support programmes such as Clear Skies with
the Low Carbon Buildings Programme. This also addresses key issues concerned
with the introduction of the EU Buildings Directive and changes to the UK Building
Regulations.

All of these developments suggest a growing, long-term market for energy technologies
and services.
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2.3 NW Regional Policies and Actions

The NW region was quick off the mark in establishing its energy position, led by the North
West Development Agency (NWDA). The initial work was an assessment of the renewables
resource potential in the region (in 2001) and this was followed by a project to map the
regional renewables supply chain in 2002. This led to the formation of Renewables NW,
funded jointly by NWDA and United Utilities, to promote renewables in the region. The
following year this project was extended to cover the whole of the energy sector supply
chain. This showed that there are some 53,000 people employed in the sector in the NW
(a third of whom are in the nuclear industry) producing over £5 billion in output to the
regional economy and exports valued at around £1.2 billion per annum. This was
comparable to sectors such as aerospace (48,000 employees) and chemicals (45,000
employees).

The Energy Mapping study led to the formation of the NW Energy Council (NWEC) and the
appointment of a Head of Energy at NWDA to oversee the implementation of a number of
‘flagship’ projects aimed at reducing CO2 emissions in the region and maximising the
economic benefits of action on climate change. Unfortunately, owing to funding problems
at NWDA, progress has been slower than anticipated but one major project - the Joule
Centre - has been implemented and a start has been made on several other fronts. The
Joule Centre has been established to co-ordinate energy R&D in the North West and to
support the work of the NWDA and NWEC in the energy field. It is based at the University
of Manchester but has a remit to involve all the region’s universities and to stimulate the
involvement of the private sector. It is developing a core research programme through a
series of calls for proposals, the first one of which has been in the field of offshore
renewable energy.

Combating climate change is once again at the forefront of NWDA’s activities following a
recent announcement by the Chairman and a new regional energy strategy is currently
being developed in conjunction with the Regional Assembly. Consultation events were held
in April and May 2006.

NWDA has also been instrumental in establishing Envirolink NW as the regional ‘cluster’
organisation for environmental technologies and services (ETS). Envirolink has sub-sectors
for both renewables and energy efficiency and maintains a database of NW companies
active in these areas. This includes 10 companies in the Lancaster District in addition to
the education and research centres. They also regularly sponsor events to highlight the
regions skills, e.g. they have organised a nhumber of inward and outward trade missions to
promote local involvement in the wind industry. In March 2006 they co-hosted an event to
formulate a regional response to the current EWP consultation. This reiterates the
importance of continuing to promote renewables and energy efficiency but also calls for a
full review of the economics of nuclear (including the waste issue) against other low
carbon technologies prior to sanctioning any new nuclear power stations.

From all of the above it is evident that there would be strong regional support and

assistance available to any programme aimed at promoting sustainable energy
technologies in Lancaster and Morecambe.
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3 Energy Consumption and Production Trends

This section summarises national data on energy consumption and production trends
published by the DTI and information on energy consumption patterns within the
Lancaster District, based on the DTI survey data for 2003.

3.1 Energy Consumption Trends

The graphs below show consumption patterns from 1970 - 2004 for final energy (energy
at the point of use, not including conversion and distribution losses). As these show, the
dramatic reduction in industrial energy use resulting from the decline of manufacturing
industries has been more than matched by the increase in both domestic and transport
energy consumption.

UK Final Energy Consumption by Sector 1970-2004
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Since the 1970s, primary energy consumption as a function of economic performance has
declined steadily, and we now use half the energy per unit of GDP as was required in
1970.

UK Primary Energy Ratio 1970 - 2004
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3.2 Energy Production Trends

The graph below shows the trend in primary energy consumption by fuel type. Coal has
lost its dominant position, having been replaced by natural gas both for heating and
electricity generation.

UK Consumption of Primary Fuels 1974 - 2004
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By 2004, renewable energy, including hydro-electricity and energy from waste, accounted
for only 1.8% of primary energy.
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UK Primary Energy Consumption 2004
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The graph below shows the sources of renewable energy. The majority (over 60%)
currently originates from waste materials, either landfill gas, digestion of sewage sludge or
combustion of municipal, farm and other waste streams. PV, at only 0.01%, is not shown.

Renewable Energy by Source 2004
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3.3 Energy Projections to 2020

The DTI has recently updated its predictions for energy production and consumption?. As
the tables below show, final energy consumption, which has remained static or fallen in all

sectors except transport since 2000, is expected to rise across all sectors.
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2010 will have dropped by between 10% - 50% from that peak.

2 DTI UK Energy and CO2 Emission Projections February 2006
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3.4 Energy Consumption in the Lancaster District

Energy statistics at the District level are difficult to obtain, although the DTI carried out an
exercise in 2004 to allocate national energy consumption to Local Authority areas. This
was based on a combination of information from metered sources and allocation of
national data. There are some issues with the accuracy of this data, and the collection
methods mean that certain energy sources, such as renewables, were not included. At the
same time Defra were carrying out an assessment of CO2 emissions by Local Authority
area. As the methodologies used for the two studies were different, the results from the
two are not directly comparable.

3.4.1 Metered energy consumption

Data for electricity and gas consumption in the Lancaster District is given below.

Lancaster District Electricity & Gas Consumption 20033

Domestic GWh Commercial & Total GWh
industrial GWh
Electricity 248 325 573
Gas 950* 943 1893

These figures are based on metered sales, and do not include any non-metered supply
such as off-grid renewable energy, diesel generators or electricity from CHP plants.

3.4.2 Non-metered energy consumption

There is no local data for other heating sources such as oil, coal and wood. Using the
national breakdown of domestic use of these fuels® would suggest that the quantities of
other energy sources are approximately;

- 0Oil 83 GWh

+ Coal & coke 29 GWh

« Other solid fuels 6 GWh.

It is known that coal & smokeless fuels are delivered to around 2,000 homes in the
district, which suggests a slightly higher than average use of this fuel.

Industrial use of other fuels is impossible to predict, without having specific information
for the large users in the district.

3 Source: DTI database from National Grid/Transco postcode-level supply data, published March 2005
4 Includes small industrial/commercial consumers with annual consumption < 73,200 kWh

5> Digest of UK Energy Statistics 2005, DTI
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3.4.3 Transport energy consumption

Transport energy use has been modelled by the DTI, based on population densities and
traffic flow measurements for different road types. For the Lancaster district, this gives an
estimated annual fuel consumption of just under 100,000 tonnes of oil equivalent (toe) in
2003. This does not include energy consumption for rail transport.

Lancaster District Transport Energy Use 2003

Energy Diesel |Petrol|Motor| Total Diesel | Petrol | Total
Unit |Buses| Cars | Cars |cycles|Personal| HGV LGV LGV | Freight| Total

ktoe 3.2 9.1 46.4 | 0.3 59.1 25.8 10.4 1.3 37.5 96.6
GWh 37 106 540 4 687 300 121 15 436 1,123

3.4.4 Total Energy Consumption in Lancaster & Morecambe

The total energy consumption in Lancaster & Morecambe is calculated to be around 3,700
GWh per year.

Fuel Domestic (GWh) Industrial & Total (GWh)
Commercial
(GWh)

Gas 950 943 1,893
Electricity 248 325 573
Oil 83 N/a 83
Solid Fuel 35 N/a 35
Transport 687 436 1,123
Total 2,003 1,705 3,708
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The breakdown of fuel use by sector is shown in the graphs below.
Domestic Energy Consum ption 2003 Industrial & Commercial Energy
Consumption 2003
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3.4.5 CO2 emissions

From the Defra calculations, it is estimated that the Lancaster District emits some 1.1
million tonnes CO2 per year, or 0.2% of the UK total. The breakdown by source is shown

below.
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4 Overview of the NW Renewable Energy Industry

Global investment in renewable energy reached over £20 billion in 2005, accounting for
20-25% of all investment in the power industry. Although home to a significant proportion
of renewable energy resources, the UK was slow to enter this market.

The UK renewables sector is expected to see £15 to £19 billion worth of capital
expenditure by 2020°%. The NW has been one of the leading regions in identifying the
economic opportunities provided by both the renewable energy industry and climate
change issues.

The Cluster Mapping exercise carried out in 2002’ identified over 100 companies in
renewable energy with a turnover of around £52 million. However, the sector had only
500 employees in the region and only 10% of the turnover was within the region. This
report suggested that the sector had strong growth potential, with the available renewable
energy market within the North West expected to be around £580 million by 2010 and
employment increased to around 1500 high-value jobs. The additional installed capacity of
renewable energy within the region was projected to be between 500 - 1200 MW, with a
mid-point projection of 870 MW. The opportunities identified at this time were;

» Off-shore wind off the NW coast and in the Irish Sea

+ On-shore wind farms in strategic locations;

+ Energy from waste and landfill gas;

+ Large and small-scale biomass plants and supporting biomass supply industry;
+ Photovoltaic (PV) design and installation

+ Power systems engineering and embedded generation,

+ Alternative fuels including hydrogen, fuel cells, micro CHP, novel PV technologies
and tidal/wave power.

The update of this work carried out by Envirolink in 2005% showed that the NW industry
had almost doubled in size in 3 years to over 900 employees with an annual turnover of
£104 million. The industry is young and the vast majority of businesses are SMEs, with
over half being established since 1990. Most of the renewable energy companies in the
region provide services across a range of technologies, and the biomass and energy-from-
waste sector, with associated CHP plants, represent the main business areas. For most
companies in this field, renewable energy represents only a part of their business, with the
energy and waste sectors providing the majority of their work. Micro-generation
companies represented the smallest sector but have seen the greatest growth since 2002.

8 Renewables Supply Chain Gap Analysis DTI 2004
7 Renewable Energy Sector Mapping Report Enviros 2002

8 Market survey of companies operating within the renewable energy sector in England’s Northwest Envirolink
2005
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The latest survey also showed that R&D is important to the sector with companies having
a relatively high level of in-house research capacity and links to research establishments.
The sector remains optimistic about future growth.

4.1 Employment Potential in the Renewables Industries

The renewable energy industries create a relatively high number of jobs per kWh
generated, compared to traditional energy industries and with higher than average income
per employee.

The 2002 Mapping Report produced estimates for the employment potential of the main
technologies in both the construction and operating phases, as shown in the table below.

. . . Operation and
Construction and installation . ;
. maintenance full time
Technology full time employees per M emplovees per GWh
Euro investment ploy P
energy generated
Wind offshore 7.8 0.2
Wind onshore 4.6 0.15
Small scale hydro 5.1 0.08
Biomass combustion 4.3 0.08
Anaerobic digestion 7.3 0.22
Biomass gasification 6.2 0.09
Energy crops 11.1 0.42

This data should be treated with some caution as it originated from a 1990 study for the
European Commission.’®

° The impact of renewables on employment and economic growth, EUROFES, report for the European
Commission, DG Energy, 1990
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5 Sustainable Energy Technologies

In this section we provide an overview of sustainable energy technologies including:

« the main large-scale renewable energy technologies which are currently deployed in
the UK;

* micro-generation technologies for use on or in individual buildings;
+ energy-from-waste technologies;
« alternative transport fuels;

« energy technologies which are currently under development and not yet deployed
widely on a commercial scale;

+ energy efficiency technologies and services, particularly those for use in sustainable
buildings.

5.1 Large-scale Renewable Energy Technologies

These technologies include onshore and offshore wind, biomass, hydro and landfill gas.

5.1.1 Wind

Wind is the most commonly deployed renewable energy technology in the UK, producing
around 3% of our electricity, and turbines are now a familiar sight in many parts of the
country. The turbines harness the power of the wind via the blades to turn a shaft which
drives a generator through a gearbox. Individual turbines can range in size from 1kW
(usually mounted on the roof of a building) to 5SMW (always used offshore because of their
physical size). Onshore windfarms typically consist of groups of 10 to 30 turbines, usually
each of 1 to 3 MW, producing 10 to 90 MW in total. Offshore windfarms are larger,
utilising turbines of 2.5 to 5 MW with a total capacity of up to 500MW. There is also a
trend to installing small numbers (1 to 5) of medium sized (500 to 750kW) machines on
industrial and brownfield sites. The technology is well developed and the main barrier to
installation (assuming the local wind speed is high enough) is obtaining planning
permission, particularly for onshore installations.

Because of the Renewables Obligation, wind installations are economically viable and the
installed capacity is increasing rapidly. The British Wind Energy Association (BWEA)
database indicates that the current installed capacity is 1564 MW from 1557 turbines
which generate sufficient electricity for 874,000 homes. In addition there are 660MW
under construction, a further 2147MW with planning consent (of which 855MW is offshore)
and at least as much again seeking planning permission. Lancaster District has one wind
farm at Caton Moor, which is currently being increased in capacity from 3 MW to 16 MW
(equivalent to 9000 homes). There are four operational off-shore windfarms around the
UK, with planning consent or applications in for a further 8.2GW. Off the Lancashire,
Cumbria and North Wales coasts there is one operational windfarm with five more under
construction or planned.

The major turbine manufacturers are based in Denmark, Germany, Spain and the

Netherlands because these countries developed their wind industry much earlier than the
UK. There is therefore little opportunity for NW businesses to access this market. There
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are, however, opportunities for component suppliers (e.g. gearboxes, control systems)
and for companies to construct and maintain the installations.

There is one wind developer in the Lancaster District (Wind Direct) and a number of
support businesses, e.g. designing or providing materials for foundations, undertaking PR
and communications. Caton Moor is operated by Hainsford Energy and the Barrow
offshore wind farm by Centrica Energy. It is likely that this offshore installation will be
serviced from Barrow, since it is considerably closer than Heysham, but the new
developments off the Lancashire coast may provide opportunities for Heysham Port.

The Envirolink Wind Supply Chain Directory lists almost 200 companies in the NW region
who are active in the sector. These companies range from hardware suppliers, through
controls, monitoring and maintenance to design and consultancy. The market is therefore
already quite crowded.

5.1.2 Biomass

The definition of biomass in EU legislation is “the biodegradable fraction of products, waste
and residues from agriculture (including vegetable and animal substances), forestry and
related industries as well as the biodegradable fraction of industrial and municipal waste”.
Biomass therefore includes trees, arable crops, agricultural and forest residues, manures,
effluents, sewage sludge, industrial by-products and the organic fraction of municipal solid
waste. The last four of these are not regarded as renewable sources for the purposes of
the Renewables Obligation and are considered later under the Energy from Waste (EfW)
section. Manures are ‘renewable’ but are also considered under EfW because of the
treatment process involved. The remaining sources are regarded as renewable because
they are ‘carbon neutral’, i.e. whilst they are growing they absorb carbon dioxide which is
released into the atmosphere when they are burned.

In practice the main forms of biomass used for energy in the UK are:

« Residues from forestry and the timber industry (often chipped or pelletised for
ease of handling for transport and combustion);

« Waste wood from industry and commerce which is difficult to recycle (e.g.
treated timber, MDF/chipboard);

e Specially grown energy crops such as short rotation coppice (e.g. willow) or
miscanthus grass.

Biomass provides an alternative source of fuel for heat (rather than electricity) and so
does not qualify for a ‘subsidy’ from the Renewables Obligation. Some relatively large-
scale plants to produce both heat and electricity have been built but most have not been
economically successful or have suffered from fuel supply chain problems. Heat-only
systems are, however, becoming more common, for example to supply schools or multi-
apartment blocks. These usually use pelletised forestry waste but there is increasing
interest from waste wood processors in accessing these markets in urban areas using the
timber which cannot be recycled to other markets. Many UK coal-fired power stations are
co-firing biomass (up to about 5%) to obtain ROCs but often the biomass is imported from
abroad (e.g. waste husks from coffee production) because of the cost and the quantities
involved. The nearest example to Lancaster District is Fiddlers Ferry power station near
Warrington.

Systems using specially grown energy crops are not yet economically viable and at the
moment there is a ‘chicken and egg’ situation - there is insufficient demand to persuade
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farmers to grow the crops and so large systems cannot be guaranteed a stable supply of
fuel - hence few are built. The government is trying to address this barrier by stimulating
demand in public sector buildings. They are also considering a Renewables Obligation
scheme for heat as well as other possible subsidies (e.g. capital grants for biomass-fired
boilers).

Despite the current barriers, the potential for biomass over the next 10 -15 years is very
large, particularly as oil and gas prices are expected to continue to rise. Suppliers of
systems tend to be small companies installing a few tens of boilers each year, though
there are currently none in Lancaster District and few elsewhere in the NW. There will
undoubtedly be room for more suppliers as the market expands and also a need for
people to install and maintain the systems and provide fuel in a suitable form. In the
longer term there could also be opportunities in the farming community to grow energy
crops as this route becomes more economic.

5.1.3 Hydro Power

Hydro power is produced when the kinetic energy of flowing water is converted into
electricity by a turbine connected to an electricity generator. It can be exploited at various
different scales. Large-scale is typically taken to mean more than 20 MW of generating
capacity and is usually associated with a dam and a storage reservoir. The UK currently
generates about 0.8 per cent of its electricity from hydroelectric schemes - most of which
are large-scale installations in the Scottish Highlands built in the 1950s. Hydroelectric is a
proven and efficient technology and the most modern plants have energy conversion
efficiencies of 90 per cent and above. The potential for identifying new large-scale
schemes is now limited, not only because there are fewer commercially attractive sites still
available, but also because of environmental constraints.

Schemes of less than 20 MW now offer a greater opportunity for providing a reliable power
source with minimal environmental impacts, though most installations in the UK are at the
‘micro’ scale, with a capacity of only a few tens or hundreds of KW. Small scale schemes
can be associated with a dam and storage reservoir but most small UK systems are
located in a moving stream ("run of river"). There are three installations in the Ribble
Valley and several more in Cumbria and in the Pennines to the east of Manchester.

There is significant potential for more such schemes in the UK, especially in hilly areas
such as Lancaster District. The DTI estimates that if small-scale hydroelectric power from
all of the streams and rivers in the UK could be tapped, it would be possible to produce
enough electricity to meet 3 per cent of our total electricity needs and make a significant
contribution to the Government’s renewables target. Whether this level can be achieved
will depend mainly on economics since the technologies are already well developed.

There are no local suppliers of small hydro systems in Lancaster District but the University
has interests in this area and has recently obtained funding from NWDA to investigate the
potential for the technology in the NW region. This will be a 22 year study (reporting end
2008) of the hydro resource, engineering options, economics & public acceptability of
small-scale hydro.

The University has been developing a micro-hydro system with the Beck Mickle company
outside Kendal. With support from The Lake District National Park Sustainability Fund,
they have designed a low cost, 1kW low head hydro system. The first system was due to
be commissioned in April 2006, and the company expects to need to tool-up for large-
scale production in the short to medium term.
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5.2 Microgeneration

Microgeneration refers to small-scale energy supply technologies integrated into housing
or other buildings. It includes;

e« renewable energy sources; micro wind turbines, micro-hydro (see 5.1.3),
photovoltaics (PV) and solar thermal, which depend on the availability of the
energy source (sun, wind, water). These require energy for manufacture
(embodied energy) but once installed generate no further carbon emissions.
The embodied energy is usually matched by generation output in the first few
months of operation.

e low-carbon energy sources; biomass (mostly wood) which releases recently-
captured carbon when burnt but requires some ongoing energy for
transformation into useable materials and transport.

« lower-carbon technologies; micro-chp - single domestic units which generate
electricity as well as heat, and ground-source heat pumps which use low-grade
heat from the ground but require electricity to transform this into high-grade
heat (or cooling).

Microgeneration technologies have been supported by a variety of government grant
programmes, mainly aimed at the end user of the technology. From April 2003 to March
2006, the £10 million Clear Skies Programmes provided grants to householders, local
authorities and community organisations for the installation of solar thermal, small wind,
biomass stoves & boilers, small hydro and ground source heat pumps. A separate
programme run by the DTI provided support for the installation of PV.

These two programmes have been replaced by the Low Carbon Buildings Programme,
which supports similar technologies but also requires energy efficiency measures to be
carried out prior to the installation of renewable energy sources. Micro-CHP systems are
also expected to be included although the details for this have not yet been released. The
LCBP will provide £10.5 million of support over 3 years to householders and communities
and a further £18 million to Local Authorities. A further £50 million support for these
technologies was announced in the 2006 Budget but no details of this are available yet.

5.2.1 Solar Hot Water

Solar hot water dominates the current installed base of microgeneration technologies. A
typical household solar panel will generate between 1,000 - 2,000 kWh per year, or 30%
- 50% of a household’s hot water needs. Solar panels cost between £3,000 - £6,000
installed (although DIY kits are available) and are expected to last 20 - 25 years with
minimal maintenance. In economic terms, a solar panel is unlikely to pay back the initial
investment over its lifetime. Systems are often sold on their green credentials rather than
costs savings, and can be a sensible option in combination with, for example, a wood
heating system, or in properties not supplied by natural gas. As installation is a significant
component of the total cost, larger schemes are more cost-effective and are particularly
suitable for establishments with large hot water demands such as care homes and groups
of sheltered housing. Many of the larger schemes have been installed with the assistance
of local authority or housing association funding, for example to alleviate fuel poverty.
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There are around 80,000 systems installed in the UK. Under the LCBP (and Clear Skies)
grants can only be claimed for installations made by registered installers. The nearest
manufacturer of solar panels is Solartwin in Chester. There are only 11 registered
installers in the region, and none in Lancaster & Morecambe. However, at least one non-
registered installer operates in the Lancaster District.

5.2.2 Photovoltaics (PV)

Solar PV converts solar radiation into electricity. PV systems can be installed on any
south-facing roof with a pitch of less than 409 which is not over-shadowed. Two types of
system are appropriate for domestic installations; bolt-on panels and roof-integrated
panels or tiles. Roof-integrated systems are more expensive than bolt-on, but if installed
as part of a new build or roof replacement, this will be offset by the savings on standard
roof tiles. A typical system would be rated at 1.5kW - 2kW (peak generation) and cost
between £4,000 - £9,000 per kW installed or £6,000 - £18,000 in total depending on the
size and type of system. The average output is 750 kWh/year per kW installed. Annual
savings are in the region of £110-150, giving a simple payback period of around 50 years
(excluding grant funding).

Solar PV systems can be stand-alone or grid-connected. Stand-alone systems require
some form of energy storage (usually battery). Grid connected systems require the
installation of two-way meter and an agreement to sell surplus electricity to the electricity
supplier.

The PV market has been supported since 2002 by the DTI's PV Major Demonstration
Scheme, which ended in March 2006 and has to date funded around 1200 domestic and
180 commercial installations. Small-scale installations were eligible for a grant of up to
50% of the installed cost.

The largest PV installation in the UK is on the CIS Tower in Manchester, a 400ft high array
costing £5.5 million and expected to generate 180 MWh/year.

There are several UK suppliers of PV panels, although most panels are manufactured
abroad. Solarcentury, who are responsible for the CIS Tower project, have an assembly
plant in the UK. Within the North West we are aware of 5 PV system suppliers.

Within Lancaster and Morecambe, we are aware of one large PV installation, on a house in
Scotforth.

5.2.3 Wind

Grid-connected micro-wind turbines are relative newcomers to the market, despite having
been available for off-grid applications for many years. There are two UK systems
currently in the market, which offer a full installation package, although DIY systems are
available via many internet sites.

Windsave have developed a 1kW system which is retailing for around £1,000, plus
installation costs of around £500, making it currently the most cost-effective renewable
energy system, provided that the generation claims are proven. This system is designed
to provide only the base-load electricity requirement for an average house (e.g. fridge-
freezer and equipment on standby) and therefore does not require a two-way meter or an

10 Installation statistics from EST “Potential for Microgeneration