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Summary

Scottish Enterprise, Scottish Government and Forestry Commission Scotland commissioned this study,
examining how wood energy investment in Scottish Council building stock could help meet
commitments on carbon reductions and renewable energy. It has found that, with the advent of the
Renewable Heat Incentive (RHI), a small but strategically significant number of very large Council
buildings could form a planned programme of wood energy investment for heating, delivered through
prudential borrowing powers.

Policy framework for Scottish Councils

The Climate Change (Scotland) Act 2009 established an 80% emissions reduction target by 2050. This
has been characterised as the largest legally binding reduction target any Country has ever set. As a
result Councils now appear legally obliged to reduce their emissions from 2010. Councils must also now
implement the Carbon Reduction Commitment (CRC) i a new mechanism that places a financial value
on carbon. It is widely accepted that wood energy delivers cost effective carbon reduction. The chart
below shows the level of savings that can be achieved (compared to the main alternative options for
heating).
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The 2009 Scottish Government Renewable Action Plan sets a short term renewable heat target and this
means about 170 commercial scale wood energy schemes should be installed by 2011. This report
shows that Scottish Councils could make an important contribution to meeting that target, and also
make huge savings in gas heating bills.
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Survey of Scottish Councils
With the assistance of COSLA we issued a questionnaire to all 32 Scottish Councils and undertook a

series of meetings and telephone conversations.

We found that 9 Councils have installed 28 wood energy schemes with a combined capacity of 7.17MW
(mostly heating schools). On average the size of each scheme is 256KWs and it can be estimated this
represents about £5 million invested in wood energy schemes, saving 6,000 tonnes of CO2 a year. A

further 5SMW of schemes are planned in the short term.

We also sought some details on the nature of the buildings that Councils own that could be suitable for
retrofitting of wood energy systems. Nationally, we established there are about 128 existing buildings
that have a heating bill in excess of £48,000 pa.1 These buildings will comprise a mix of large older
buildings such as leisure centres, office headquarters and secondary schools. This particular group of
buildings is only about 2.5% of the total Council owned building stock, but represents about 14% of total
spend on gas heating. It comprises the likely ideal market for wood energy investment, as the energy
savings by switching to wood fuels will be the highest available 7 and so will justify the high capital

investment associated with wood energy.

Barriers experienced by Councils
The survey and interview process established a number of common key barriers to wood energy

investment:

Limited or no access to investment funds

No standard investment appraisal tools to judge wood energy

Concerns over continuity of supply and price of wood fuel
Stop start or complex grants

Lack of internal expertise and capacity to plan or deliver wood energy

= =4 4 4 -4 -4 -

No standard tender, procurement or contract documentation.

The impact of the Renewable Heat Incentive

The RHI is a financial support mechanism to be introduced by April 2011 and applies to most wood
energy schemes installed from July 2009. In February 2010 the Department of Energy and Climate
Change published a consultation which suggested the tariff that will be paid to the owners of wood fuel
boilers (between 45KW and 500KW) will be £65MWh. The proposed tariff is around twice the cost of
gas heating and so will have a dramatic impact on the economics of wood energy.

As part of the research for this report we established current market prices for commercially supplied
wood fuel, gas and ail in large Council buildings. This shows wood fuel costs at £30.00MWh, gas costs
at £36.50MWh and oil costs £70.00MWh (2009 delivered heat prices). These 3 costs are shown in the
following bar chart as the blue columns. We have also included an estimate of the impact of the RHI

(red columns). We have also forecast the costs after 5 years (green columns).

" An arbitrary cut off i below which investment in wood energy becomes less viable
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Cost of heating - wood fuel, gas and oil
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The RHI means that a typical large Council building could switch from gas heating costing £48,000 a
year to wood fuel heating that provides an income of £46,025 (after purchase of wood fuel). The
effective annual savings amount to £94,025 a year for a typical large Council building. This appraisal
does not take into account the additional financial benefits of reducing emissions under the CRC

scheme.

A strategic approach to investment

The development of a wood energy investment programme for Councils would make most sense if only
the very best investment options in each Council were taken forward. We have formed the professional
judgement that on average a typical Council will have 3 large buildings immediately suitable for wood
energy investment. This makes 96 buildings nationally. Access to investment funds, standardised
investment appraisal tools and procurement practices, together with expertise and resource capacity
could be effectively mobilised at a national level to the benefit of 96 buildings and all 32 Councils (and
possibly other parts of the public sector). Mobilising this support at a Council level for just 3 buildings
would be massively costly in relation to the benefits. In addition fuel and technology procurement would
benefit from economies of scale and deliver better value.

Bringing together Councils in a strategic wood energy investment programme is the central
recommendation of our study. To give some sense of the scale of that programme below we have

outlined its key characteristics.

1 It could involve about 3 wood energy schemes per Council
1 Itresultin about 96 (500KW) biomass boailers in total

 The total investment cost would be about £25 million
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Total annual savings would be about £9million (with RHI)
It could save about 75,000 tonnes of CO2 per year
It would create around 50 new jobs

It would provide 48MW of new renewable heat capacity

= =4 4 -4 -

It would meet more than half of 2011 renewable heat target for Scotland

A programme of investment on this scale would mean only focusing on the most viable opportunities for
wood energy in the Councils and should represent a good balance between the critical mass required to
achieve effective delivery and the ability of the biomass industry to meet market demand. It is not set at
an absolute level and it is certainly worth considering a programme that involved more investment or a
smaller one that worked with a group of willing Councils.

Delivery of this requires a number of actions:

Communicate thistoCaupcitsrt 6s fi ndings
Form a group of participating Councils and design and develop a strategic investment
programme for them (and with them)

1 Work with Scottish Futures Trust and other public agencies to identify private sector investment
partners

1 Determine the role of prudential borrowing and ESCos in delivering investment
Create and apply a standardised wood energy investment appraisal tool

Create and apply standardised procurement processes for fuel, technology and ESCos as
needed
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1.0 Introduction

1.1 Purpose and scope of the study
Scottish Enterprise, Scottish Government and Forestry Commission Scotland commissioned this study,
looking at the barriers and opportunities for wood energy deployment for heating in Scottish Council

building stock.

It is intended to suggest subsequent actions that help Councils meet their commitments on carbon

reductions and renewable energy through investment in wood energy schemes.

The starting assumption is that parts of the Council building stocks are well suited to retro-fit of wood
fuelled boilers. The reader of this report is assumed to be reasonably familiar with wood fuel heating

technology. Appendix 3 contains a more detailed introduction to wood heating if required.

Scope of work
During the spring of 2009 we contacted all 32 Scottish Councils via a questionnaire (see appendix 1)

and then followed this up with selected interviews. This report describes that process and:

1 provides an overview of the policy context in which Councils are operating in terms of carbon
emissions, renewables and wood energy.
highlights and describes the key barriers experienced by Councils.
evaluates the overall scale of the potential wood heat market in Councils.

produces recommendations for action (taking into account the RHI).

1.2 Wood energy in context

There are 4 market sectors where it is commercially possible to use wood energy:

Renewable power generation
Combined heat and power (CHP)
Co-firing (missing wood with coal in a coal fired power station)

Renewable heat

= =4 4 =

Wood energy has already developed large shares in each of these markets in most of the EU and to a
lesser extent the UK and Scotland. This report is only concerned with the use of wood energy for
heating, as Councils are most unlikely to develop power, CHP or co-firing schemes.

Overall EU renewable targets and the role of wood energy

The EU has recently set higher targets for the increased use of renewable energy - which must meet
20% of total energy use by 2020 (rising from 8.5% in 2005). This target is expressed in different ways in
each member state and for that reason it is not possible to determine a precise level for the use of wood

in meeting this target.
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However at present 58% of the EUO&s renewabl e energy con
percentage will fall to 44%? by 2020 as the relative share of other renewable technologies will grow to
meet the target. Wood energy therefore dominates the supply of renewable energy and is forecast to

remain the largest single renewable energy sector by 2020.

2.0 Policy framework for Scottish Councils

2.1 The Climate Change (Scotland) Act 2009

The Climate Change (Scotland) Act received Royal Assent in August 2009 and created the statutory
framework for greenhouse gas emissions reductions in Scotland by setting a 42% reduction target for
2020 (the UK has a 26% target by the same date) and an 80% reduction target for 2050. This has been

characterised as the largest legally binding reduction target any Country has ever set.

The Act requires that the Scottish Ministers set annual targets, in secondary legislation, from 2010 to
2050 and places climate change duties on public bodies requiring them to act in the way best calculated

to deliver the emissions reduction targets.

It contains powers to allow the Scottish Ministers, by order, to impose further duties on public bodies in
relation to climate change and to require that they report upon the discharge of those duties. It also
imposes on the Scottish Ministers a requirement to issue guidance to those bodies relating to their

climate change duties.

As a result Councils now appear legally obliged to reduce their greenhouse gas emissions (annually
through secondary legislation) and they will receive annual guidance on how they must achieve this year
on year. This guidance and legislation will start in 2010 and so the practical implications of this are not
yet clear for Councils. The overall importance of wood energy as part of renewable energy and its
applicability to Council building stocks does suggest part of the emissions reductions required by

Councils must be via a large increase in investment in wood energy.

2.2 UK and Scottish renewable energy targets

The UK Renewable Energy Strategy (UK RES) proposes that renewable energy should rise from 1.5%
in 2006 to 15% by 2020 (lower than the EU as whole to reflect the very low start point compared with
most other EU member states).

There is no explicit target for wood energy within the UK RES; however the proposed % breakdown of

renewable technologies is illustrated in the following pie chart:

2 UNECE report March 2008: Wood resources availability and demands II: future wood flows in the forest and energy

sector
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Figure 2: lllustrative renewable technology breakdown to reach 2020
target
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Source: Redpoint et al (2008), NERA (2008), Department for Transport estimates.?
Figure 1: UK renewable energy mix by 20202

This shows that biomass heat, biomass electricity and co-firing are forecast to total 19% of the UK 6 s
renewable energy mix by 2020. At the moment 89% of biomass is sourced from wood?, so in practical
terms wood energy is forecast to meet about 17%

offshore wind is set to play a larger role by that date.

Scotland has set different targets for the use of renewable energy and these are expressed in different
ways from the UK as a whole. However they are equally, perhaps more challenging than UK targets.

2020 targets for transport, electricity and heat are shown below:

% UNECE report March 2008: Wood resources availability and demands II: future wood flows in the forest and energy

sector
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Figure8  Current Progress Towards 2020 Energy Targets
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Figure 2: Scottish renewable energy targets

This shows that Scotland seeks 11% of its heat from renewable sources by 2020. The current amount of
renewable heat is delivered by 230.3MW of installed capacity and biomass provides 197.3MW of that

capacity. This means biomass provides 85% of Scotl andds

This suggests 85% of the renewable heat target will be met from biomass (which is mostly wood).
Therefore this is the target that will have the greatest relevance to Scottish Councils, as they are most

able to contribute to it.

On that basis the following table shows what the practical implications of achieving the renewable heat
targets could mean for Scotland. This table suggests the total level of investment required in Scotland
by 2020 if national renewable heat targets are to be met. They show total investment across public and

private sectors, so they do not show what particular contribution that Councils may make.

The table also shows an estimate of the capacity, number and investment cost of wood fuel boiler

schemes that would be required each year and in total to meet the 2020 targets”.

Scottish heat low® 2m tonnes 2500MW £1,500M 500 (E150M pa)

Scottish heat high® 3.9m tonnes 4875MW £2,900M 975 (£290M pa)

Figure 3: Possible wood use for heat

* This estimate makes the assumption that the average cost of each scheme would £292,857. This average cost is
based upon a judgement that the most commercially viable schemes will happen first. Such schemes will be heating
larger commercial and public sector buildings such as schools, hospitals, hotels, offices and care homes. They will be
in the range 300KW to around 2MW in output.

® Assumed that wood contributes 50% of renewable heat by 2020

® Assumed that wood contributes 96% of renewable heat by 2020
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Depending upon which target is achieved the level of investment in wood energy would range from
£1,500 million to £2,900 million in new wood fuelled boiler systems over the next 10 years. Even
based upon the lowest target it can be assumed that 500 new wood fuelled boilers must be developed
year on year from 2010 to 2020. It is this context that Councils will need to consider what they can

achieve,and pr esumabl y wh a annualltlenat&Sahangerguidare & willssdy.

23 The Scottish Government Renewable Action Plan

The Scottish Government Renewable Action Plan was published in June 2009. Part of this plan seeks to
raise the level of renewable heat from 1.4% at present to 2% renewable heat by 2011 i as part of
meeting the 2020 11% target. If the 2% target is met this will be equal to about 100MW of new

renewable heat capacity.

As noted already bi omass provides 85% of Scotl andds ren
sense to assume 85% of new capacity required by the 2% target will be biomass (wood) as well. This
suggests that over 2010 and 2011 85MW of new wood boilers will be needed. This means 170 new
wood fuel boilers (at 500KW each) should be installed in the next 2 years. Scottish Councils could play a
useful and important role in helping the Government meet this target. Indeed it is difficult to see how the

target could be achieved without Council involvement.

2.4 Carbon reduction targets
It is widely accepted that wood energy delivers cost effective carbon reduction. The scope of this report
precludes detailed examination of this. However the chart below (produced by Highland Birchwoods in

2009) does show the level of savings that can be achieved.

Using this data a gas boiler emits 211g of CO2 per KWh of energy supplied. A ground source heat
pump emits 123g of CO2 per KWh of energy supplied. A wood chip boiler emits 64g of CO2 per KWh of
energy supplied. These figures are similar to a whole range of other such published research and
highlight that wood fuel boilers offer the highest level of carbon savings of most commercially available

renewable and non renewable energy sources.
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Figure 4: Carbon savings

The importance of reducing emissions for Councils is reflected in 2 new requirements:

1  Carbon management plans
All Councils have now developed and published their own carbon management plans and these contain

a range of strategies and commitments for reducing emissions.

1  The Carbon Reduction Commitment (CRC)
In 2009 the UK Government introduced the CRC to d@eliver an appropriate contribution to UK climate
changes objectivesd (26% emissions reduction by 2020). This places a financial value on tonnes of
carbon saved for Councils. It should act as a financial incentive to invest in carbon saving measures i
such as wood energy i in the medium term. This report has not accounted for this financial benefit as

the values remain uncertain at a Council by Council level.

25 The Renewable Heat Incentive

The Renewable Heat Incentive is a new financial support mechanism which will be created for
renewable heat projects. It is a UK national scheme driven by UK Government to be introduced by April
2011.

In February 2010 the Department of Energy and Climate Change published a consultation on the
proposed RHI financial support scheme. This has suggested the tariff that would be paid to the owners
of wood fuel boilers between 45KW and 500KW will be £65MWh. There are other tariffs, but this tariff is
the one that will affect most Councils if they invest in wood energy. The tariff will be paid quarterly and

will be guaranteed for 15 years. It seems likely the payments will be based upon a deemed amount
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rather than metered. This means only the O6reasonabl e hea

an approved method such as SBEM. The proposed tariff is worth around twice the cost of gas heating
and so will have a dramatic impact on the economics of wood energy.
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3.0 Survey of Scottish Councils

With the assistance of COSLA we drafted and issued a questionnaire (see appendix 1) to all 32 Scottish
local authorities. 18 of these provided replies7 and in total 20 questionnaires were completed. So our
survey has secured the input of 55% of Scottish Councils. In addition to the survey we undertook a
series of face to face meetings, telephone conversations and round table meetings with Councils and
other organisations that are involved in this sector®. This added to the information we obtained from the
questionnaires. We are very grateful to everyone who participated in this process and wish to

acknowledge their help and support in developing this report.

3.1 Survey results

The results of the questionnaires are presented in graphical format.

Do you lack access to funding for capital investment? Do wood energy systems cost too much to install?
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" Aberdeen City Council x 2, Edinburgh City Council, East Ayrshire, Inverclyde Council, Dundee City Council, Perth
and Kinross Council, Stirling Council, Scottish Borders Council (by phone), Comhairle nan Eilean Sair (by phone),
Glasgow City Council x 2, Angus Council, East Lothian Council, South Ayrshire Council, Highland Council, South
Lanarkshire Council, North Ayrshire Council, Clackmannanshire Council, North Lanarkshire Council (using vested
knowledge)

® Andy Marnie - South Ayrshire council, Gordon Dick - Perth and Kinross, Graham Campbell i South Lanarkshire
Council, Jim Fleming - Glasgow City Council, Ross cook and Robert Leask - Procurement Scotland, Tony Rose and
Peter Reekie 1 Scottish Futures Trust, Ruth Evans -Energy Savings Trust, Rebecca Carr i Forestry Commission
Scotland, Ron Hill i North Lanarkshire Council, Kristen Miller i COSLA, Anil Gupta i COSLA, Christine McKay 1
Scottish Government
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Should you install wood energy to 'lead by example? The technology is automatic and operationally effective?
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