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1. Introduction

Energy Saving Trust was asked in 2011 by the Scottish Government to produce a database of all
community and locally owned renewable energy installations in Scotland and to produce a short
report on the information it contained. The objective of this work was to monitor progress towards
the target set by the Scottish Government of having 0.5GW of operational renewable energy
capacity in community or local ownership by 2020.! This target was exceeded in 2015 and
subsequently the Scottish Government doubled the target to 1GW of operational community and
locally owned renewable energy capacity by 2020 and set a further target of 2GW by 2030.

This database has been updated annually since 2011 and this is the ninth iteration of its
associated report. The database includes, as far as possible, all installations known to be
operating, under construction, or in earlier stages of development as of 31 December 2020.

Since 2016, and as storage technologies have become more common, we have also included
findings on the capacity and type of community and locally owned energy storage systems. As
energy storage systems do not generate renewable energy, the capacities of energy storage
technologies are not included in the progress towards the 1GW target but are presented to provide
additional information on the growth of community and locally owned energy systems.

6Community and |l ocally ownedd is defined as the
A community group

A farm or estate

A housing association

A local authority

A local Scottish business?

=A =4 =4 =4 =4 =4

A public sector or charitable organisation, including:
0 Charities, including faith organisations
0 Public bodies or publicly owned companies
o Further or higher education establishments such as universities and colleges
0

Recipients of Scottish Community and Householder Renewables Initiative (SCHRI)
grants under the community stream of that programme (but not recipients of grants
under the householder stream)?

0 Recipients of Community and Renewable Energy Scheme (CARES) support*

1 Social housing where it is not possible to identify if it is owned by a local authority or a
housing association, hereafter referred to as 'undetermined social housing®

1 www.gov.scot/policies/renewable-and-low-carbon-energy/local-and-small-scale-renewables/

2 Note that this excludes Scottish businesses whose main purpose is to develop renewable energy projects on land they
do not own, at a site distant from their office.

3 Scheme previously funded by the Scottish Government which offered grants, advice and project support to assist the
development of new community and household renewable energy schemes in Scotland.

4 Scheme currently funded by the Scottish Government to support the development of community owned renewable
energy projects or locally owned projects which provide wider community benefits.

5 These are properties that according to the Scottish domestic energy performance certificate (EPC) register are socially
let and have renewable energy systems installed but we do not know if they are owned by a housing association or local
authority because EPCs do not distinguish between the two.
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With thanks to

The report draws on various sources of data from Energy Saving Trust and other organisations
working in Scotland and has been compiled with thanks to:

T Community and local authority support officers

Scottish Federation of Housing Associations (SFHA)

All of the Scottish housing associations who responded to our survey

All of the Scottish local authorities who responded to our survey

NHS Scotland

Eunomia, who prepare the Renewable Energy Planning Database (REPD)®
Scottish Forestry (previously Forestry Commission Scotland)

Scottish Water

UK Department of Business, Energy and Industrial Strategy (BEIS)

=4 =4 =4 =4 4 4 -4 -4 -4

Community Energy Scotland
I Scottish Renewables

We would also like to extend our thanks to the many other organisations and individuals who
helped with time or information.

For any questions or comments relating to the Community and Locally Owned renewable energy
database, or accompanying analysis and report, please contact RenewableReporting@est.org.uk.

6 www.gov.uk/government/publications/renewable-energy-planning-database-monthly-extract
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2. Summary of key findings

The findings from this work are that at the end of December 2020:

1 An estimated 853MW of community and locally owned renewable energy capacity was
operational in Scotland’

9 There has been a 16.7% increase in operating capacity compared to June 2019 when the
operating capacity was estimated at 731MW

1 The operating capacity resulted from approximately 25,830 individual renewable energy
installations®

There has been a 25.6% increase in the nhumber of installations compared to June 2019

The Scottish Government has achieved progress of 85.3% towards their 2020 target of
1GW and 42.6% towards their 2030 target of 2GW

9 This is the equivalent to 170.6% of the original target of 0.5GW by 2020. This target was
set in 2011 and was exceeded by 2015. The Scottish Government subsequently doubled
the target to 1GW by 2020 and also set a target of 2GW by 2030

The 853MW of total operational capacity is split between:®
1 443MW of electrical capacity (MWe)
1 351MW of thermal (heat) capacity (MWth)
1 59MW of combined heat and power (CHP) capacity (MWe + MWth)

Over the course of a year, the community and locally owned renewable energy installations
identified could be expected to produce around 1,851GWh of renewable energy, consisting of
approximately:

1 993GWh of electricity
1 654GWh of heat
1 205GWh of electricity and heat from CHP

Figure 1 shows the breakdown of community and locally owned operational renewable energy
capacity by the categories of ownership used in this report. As in previous years, the largest
proportion was on Scottish farms and estates (41.0%). The second largest owner of capacity were
the Scottish local authorities (16.0%) followed by local businesses (12.9%). Since June 2019, the
largest proportional increase in recorded operational capacity has been under farm and estate
ownership (20.7%). Most of this increase can be attributed to newly recorded biomass installations
some of which were already in operation prior to 2020 but where publicly accessible information on
them has only recently become available.

7 Every reasonable effort has been taken to identify operational renewable capacity in community or local ownership;
however, it is possible that some projects, particularly where planning permission is not required, will not be recorded in
the database.

8 Throughout this report, all references to number of installations includes the total number of individual wind turbines in
any multi-turbine development and have been rounded to the nearest 10 unless otherwise stated.

9 Throughout this report, figures may not equal summed totals or percentages due to rounding.
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Figure 1. Operational community and locally owned renewable energy capacity by ownership category
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Analysis of community and locally owned energy by local authority area has shown that the local
authorities with the most operational capacity were Aberdeenshire (218MW) and Highland
(104MW). For comparison, the local authorities with the most renewable energy capacity owned by
the councils themselves were Highland council (23MW) and South Lanarkshire council (20MW).

Farms and estates were the most frequent top contributor to local authority area capacity totals,
with this occurring in 10 out of 32 local authority areas. This was followed by local authorities being
the top contributor in eight of the local authority areas, and public sector and other charitable
organisations in six.

A further 914MW of community or locally owned renewable energy capacity was estimated to be in
different stages of development as of 31 December 2020, an increase of 15.1% (120MW) from
June 2019. Of this 914MW:

1 63MW was in the scoping stage
f 111MW was waiting for a planning®decision to be

1 184MW had been granted planning permission but construction had not yet started
(6consentedd not builtd)

44MW was under construction

511MW is under discussion for potential shared ownership between a renewable developer
and a local or community group tdéshared owners

1 2MW was in an unknown stage of development

10 Applies only to installations which require planning permission.

11 Applies only to installations which require planning permission.

2?Note that the majority of projects whi c ktaghsaofdevelopmentwituander di
small proportion of them already operational but where the owners are looking to refinance to include a component of

shared ownership.
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There was approximately 4AMW of capaci ty r e coperaicerdad&dsthdseei ng o6 non
projects, we have been informed that construction is complete but that they are currently not
operating.

The total capacity in each stage of development held within the community and locally owned
renewable energy database is shown in Figure 2.

Figure 2. Community and locally owned renewable energy capacity in each stage of project development
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Operational Status

There are 115 projects included in the database that are in, or under discussion for, shared

ownership. This could be shared ownership between a renewable developer and a community or

local organisation or shared ownership between different community or local organisations. Of the

115 projects, 54 were operational as of 31 December 2020 with the remaining 61 in various stages

of development. The operational shared ownership projects account for 67MW (7.8%) of

community and |l ocally owned renewabl e capacity an
projects make up a further 511MW. By 2020, the Scottish Government ambition was to ensure that

at least half of newly consented renewable energy projects have an element of shared

ownership.

At the end of December 2020 there was an estimated 9.1MWh of installed energy storage capacity
in community and local ownership in Scotland with an additional 0.6MWh in development. The
majority of operational energy storage (5.6MWh) is heat storage.

B¥ThedMWofnon-oper ati onal capacity is not inclomdéedcapatheyibpeahs!
14 www.gov.scot/publications/scottish-energy-strateqy-future-energy-scotland-9781788515276/
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3. Methodology summary

A full methodology is provided in Appendix 1. The following section provides a summary of the
main points.

3 1 | | = b T = 1 ]
As with previous versions of the database, the Scottish Government has requested that
6community and locally owned renewable energy6 be

and/or electricity from a renewable source, where the owner of the installation is in one of the
following categories:

A community group
A local Scottish business
A farm or estate
A local authority
A housing association
OPublic sdatot ydndincluding:
0 Charities, including faith organisations
0 Public bodies or publicly owned companies
0 Recipients of Scottish Community and Householder Renewables Initiative (SCHRI)
grants under the community stream of that programme (but not recipients of grants
under the householder stream)®®
o Recipients of Community and Renewable Energy Scheme (CARES) support®

1
1
1
T
T
1

60wner shipd has not been restricted to cases wher
installation as it also includes cases where for example a community group or farmer has helped to

meet part of the cost of developing and installing a renewables system in return for some benefit,

such as a share in the income generated. I n such
capacity equal to the share owned by the community or local owner is counted towards the target.

60wnershipd does not include cases where the only
or developer of the installation, or installations that generate community benefit payments but that

are fully owned by another organisation (for example a utility company). Renewable developments

where an element of shared ownership is under discussion are included.

3.2. Renewable energy technologies included
The following renewable energy technologies are included in the database:

Wind

Hydroelectric

Wave and tidal (marine)

Solar photovoltaics (solar PV)

Biomass primary combustion (including for district heating)

Biomass gasification for the production of heat or heat and electricity (CHP)

=A =4 =4 -4 -4

15 Scheme previously funded by the Scottish Government which offered grants, advice and project support to assist the
development of new community and household renewable energy schemes in Scotland.

16 Scheme currently funded by the Scottish Government to support the development of community owned renewable
energy projects or locally owned projects which provide wider community benefits.
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Waste incineration (organic or putrescible fraction) for production of electricity and/or heat'’
Heat pumps (ground source, air source and water source) including air source heat pumps
(ASHP) incorporating exhaust air heat recovery (EAHR)

Solar thermal panels

Anaerobic digestion producing electricity and/or heat*®

Landfill gas capture producing electricity and/or heat

Geothermal

=a =

=A =4 =4 =

The following energy storage systems are included in the database:

9 Electrical battery storage

1 Heat battery storage (using phase change materials)
1 Hydrogen storage

1 Pumped hydroelectric storage

Full descriptions of these technologies are provided in Appendix 2.

3.3. Approach taken and data sets used

The approach taken for data collection and processing for this version of the database and report
was broadly in line with the approach taken for the previous reports. A full methodology is provided
in Appendix 1.

For this yearbs report a full database Owdate was
December 2020.%°

A full list of the main data sources used, and the organisations that provided them, is given in
Appendix 3.

3.4. Information collected
Wherever possible, the information collected for each installation includes:

1 Name of the project
1 Ownership (organisation and type of organisation)
1 Where appropriate, the name of the subsidiary trading company owning the renewable
technology on behalf of the community group/charity
Location, including local authority area, address and a postcode and/or grid reference
Technology type
Number of installations and installed operational capacity
Operational status as at the end of December 2020:2°
o Operating
0 Under construction
o Consented, not built

= =4 =4 =9

17 In line with the assumptions used in the BEIS RESTATS methodology, approximately 50% of the feedstock of
municipal solid waste (MSW) is considered to be bio-degradable and therefore any installation using MSW will have 50%
of its heat capacity and output recorded as renewable. Clinical waste is considered non-biodegradable and therefore
non-renewable. These assumptions have been applied to all energy from waste sites known to be using such fuels.

18 Excludes the heat produced only for maintenance of the digestion process.

19 We have covered the last 18 months instead of the usual 12 because we are moving to report on community and
locally owned energy by calendar year instead of the June to June year that was reported on previously.

20 Additional operating statuses included within the database but not referenced in this report include: Decommissioned
and Cancelled. These statuses are used to exclude projects from the final analysis.
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o In planning
o0 In scoping
o Non-operational
o Shared ownership under discussion®!
1 The date on which generation commenced (for operational projects)
1 Percentage ownership by the community or local group in cases where the organisation

does not have full ownership of the installation
Where appropriate, the building type associated with the renewable energy installation
Whether public grant or loan funding was received

=a =

2’Note that the majorit ysharddownershpeaotdser wHi s b ub aibanpbsistagesiof us ar e
development with a small proportion of them already operational but where the owners are looking to refinance to include
a component of shared ownership.
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4. Community and locally owned
renewable energy operational in 2 020

4.1. Results for December 2020: operational capacity

At the end of December 2020 an estimated 853MW of community or locally owned renewable
energy capacity was operational in Scotland. This was spread over a total of 25,830 individual
renewable energy installations.

4.1.1. Operational capacity and number of instal lations by
ownership category

A breakdown of operational capacity by ownership category is given in Table 1 and illustrated in
Figure 3. A breakdown of the number of operational renewable energy installations by ownership
category is given in Table 2 and illustrated in Figure 4.

Table 1. Operational community and locally owned renewable energy capacity by ownership category

Ownership category Oper_ational % of operational % change from
capacity (MW) capacity June, 2019
Farm and estate 350 41.0% 20.7%
Local authority 136 16.0% 5.0%
Local business 110 12.9% 18.7%
Community 89 10.5% 8.8%
Housing association 71 8.4% 2.1%
Public sector and charity 69 8.1% 2.9%
Undetermined social o8 3.3% N/A22
housing

Total 853 100.0% 16.7%

22 The undetermined social housing ownership figures were derived from analysis of the Scottish domestic energy EPC
register which i s new t osotheneciae noypedausdiigureste compma witho gy and

Community and locally owned energy in Scotland, 2020
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Figure 3. Operational community and locally owned renewable energy capacity by ownership category
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Table 2. Number of operational community and locally owned renewable energy installations by ownership category

% change from

Number of

Ownership category installations % of installations June, 2019
Farm and estate 840 3.2% 29.6%
Local authority 9,260 35.8% 29.9%
Local business 600 2.3% 3.6%
Community 570 2.2% 3.9%
Housing association 11,430 44.3% 2.3%
Public sector and charity 490 1.9% 1.5%
U”detﬁor[‘jisniﬁg social 2,640 10.2% N/A
Total 25,380 100.0% 25.7%

Community and locally owned energy in Scotland, 2020
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Figure 4. Number of operational community and locally owned renewable energy installations by ownership category
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The largest proportion of operational capacity was on Scottish farms and estates (41.0%), followed
by local authorities (16.0%) and local businesses (12.9%). Community groups owned 10.5% of
total operational capacity (89MW).

The largest numbers of individual installations from the database were in local authority and
housing association ownership, together accounting for 90.3% (by number) of individual
installations. Housing associations were the owners of the largest number of individual
installations, at 11,430 installations (approximately 44.3% of all individual installations recorded).
The number of operational local authority installations now recorded is 9,260, which is an increase
of 29.9% between June 2019 and December 2020, whilst the number of housing association
owned installations recorded as operational rose by 2.3%. There were also a further 2,640
installations in social let properties where ownership between housing associations or local
authorities could not be determined.

Heat pumps and solar PV are the most common technologies in housing association or local
authority ownership, with heat pumps accounting for 32.9% and solar PV accounting for 48.7%.
The majority of the heat pumps and solar PV systems in these ownership categories are installed
in domestic properties with a smaller proportion in non-domestic properties.

The farm and estate category has seen both the largest proportional (20.7%) and absolute (60MW)
increase in recorded operational capacity since June 2019. However, a considerable amount of
this is from retrospective planning applications where the installation has already been operating
for a number of years prior to reporting but was unknown to us from the sources available at the
time of installation. Where a retrospective planning application included a historical operating date,
we have allocated the operational capacity to the corresponding year. A revised time series is

presented in the figures of Section5 . 3 . AProgress towards the 1GW

Community and locally owned energy in Scotland, 2020
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4.1.2. Operational capacity and number of installations by
technology

A breakdown of the operational capacity by the technology installed is shown in Table 3 and is
illustrated in Figure 5. A breakdown of the number of operational renewable energy installations by
technology installed is given in Table 4 and illustrated in Figure 6.

Table 3.Operational community and locally owned renewable energy capacity by technology

Technology Oper_ational % of opergtional % change from
capacity (MW) capacity June, 2019

Wind 330 38.7% 1.5%
Biomass 260 30.5% 34.7%
Heat pump 72 8.4% 26.1%
Solar PV 71 8.3% 27.0%
Energy from waste 62 7.3% 37.7%
Hydroelectric 42 5.0% 6.7%
Solar thermal 16 1.9% 5.3%
Total 853 100.0% 16.7%

Figure 5. Operational community and locally owned renewable energy capacity by technology
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Table 4. Number of operational community and locally owned renewable energy installations by technology

Technology ir?lsﬂgli?aet}iro%fs % of installations %ggr?glg;oqgm

Wind 960 3.7% 29.8%
Biomass 1,500 5.8% 56.8%
Heat pump 7,980 30.9% 16.4%
Solar PV 11,690 45.2% 35.1%
Energy from waste 40 <1% 2.8%
Hydroelectric 180 <1% 2.3%
Solar thermal 3,490 13.5% 11.1%
Total 25,830 100.0% 25.7%

Figure 6. Number of operational community and locally owned renewable energy installations by technology
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Wind is the category with the largest share of capacity in operation (38.7%) at the end of
December 2020 but with the smallest increase (1.5%) in recorded capacity since June 2019. The
second largest technology category was biomass with a 30.5% share of the total capacity.
Biomass had a significant increase in the reported capacity since June 2019 with a 34.7% gain.
The majority of this increase can be found on Scottish farms and estates but, as discussed earlier,
not all of this growth can be attributable to the 2019 and 2020 calendar years because many of the

installations identified for this report were already operating prior to 2019.
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Together, wind and biomass technologies account for 69.1% of operational capacity at the end of
December 2020 despite only contributing 9.5% of the number of operational installations. Biomass
and wind installations typically have a much higher capacity per install than the other technologies
because wind turbines are designed to be taller and larger to capture stronger wind at higher
altitudes more efficiently to maximise electricity generation; and biomass installations often require
large capacities in order to provide sufficient heat for industrial processes or for agricultural usage
on farms and estates.

In contrast, solar thermal, heat pump and solar PV installations all have higher percentage
contributions to the total number of installations than they contribute to the capacity totals. These
technologies are more commonly found in domestic or low-usage non-domestic situations where
large capacities are not required.

Energy from waste includes the incineration of municipal solid waste, the combustion of biogas
produced from anaerobic digestion and the combustion of gases collected from landfill, sewage
and wastewater. There was a 37.7% increase in the capacity associated with this technology
group, however, this was due to improvements to the data available allowing us to include both the
electrical and thermal capacities of some CHP installations in our reported totals instead of just the
electrical capacities, with the latter more commonly quoted than the former in some of the sources
reviewed for this publication.

4.1.3. Operational capacity and number of installations by
ownership category  and technology

Figure 7 shows the breakdown of operational renewable energy capacity by both the ownership
category and the technology.

Figure 7. Operational community and locally owned renewable energy capacity by ownership category and technology
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There are several reasons why some technologies are more prevalent in some ownership
categories over others.
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Farm and estate capacity totals tend to be dominated by wind (64.7%) and biomass (22.0%) with
some energy from waste (4.0%) and hydroelectric (7.1%) capacity as well. These technologies
may be desirable on farms and estates where the natural resources required to produce electricity,
such as suitable bodies of water or areas of high speed, unobstructed wind, may be more readily
available. Moreover, farm and estates are typically in rural and off-gas grid areas so there may be
significant appeal for biomass installations through a combination of wishing to move from more
expensive fossil fuels to using more local woodchip or agricultural waste from on site to generate
heat with. Farms may also have quite large heat demands related to agricultural activities, such as
drying grain or heating greenhouses, which is why the biomass capacities tend to be much larger
on farms and estates than ones commonly found in other non-domestic and domestic settings.

Local authorities own a significant amount of biomass capacity, contributing 50.2% of the total local
authority owned operational capacity. The majority of these biomass installations tend to be
relatively large and can be found in non-domestic properties with a high and relatively steady heat
demand such as schools. The biomass installations are concentrated in the more rural local
authorities where there is likely to be better access to locally produced woodfuel. Local authorities
also have a large amount of their capacity coming from heat pumps (18.0%) and solar PV (19.0%).
These installations are located in both non-domestic and domestic properties but with the majority
in domestic settings. As local authorities have responsibility for waste management in their areas,
some councils also own energy from waste installations which make use of by-products from
landfill or recycling centres to produce heat or CHP output. The three local authorities with the
greatest capacity totals are Highland (23MW), South Lanarkshire (20MW) and Perth and Kinross
(12MW). Together these local authorities contribute 40.2% of the total local authority owned
capacity recorded.

The greatest contributing technologies to the local business capacity totals are biomass (38.5%),
wind (30.4%) and energy from waste (24.4%). Similar to farms and estates, the majority of local
business operational capacity can also be found in rural and off-gas grid areas where there are
good wind resources or where biomass may an attractive alternative to existing fuels used. The
relatively large percentage of energy from waste capacity in local business ownership, in
comparison to the other ownership categories, can be attributed to businesses who are involved in
the management of waste and therefore have a readily available supply of waste to consume for
energy.

The majority of community owned renewable capacity utilises wind (71.0%) and hydroelectricity
(10.5%) technologies. Both are often attractive investments to local community groups either to
make use of natural resources within their local area or as part of shared ownership offers from
renewable developers.

Housing associations have a mixture of technologies making up their total capacity and are mostly
installed in domestic settings. Heat pumps (43.7%), solar PV (17.9%) and solar thermal (10.3%)
installations make up the majority of housing association installations because these technologies
are well suited to providing heat or electricity for meeting domestic heating, hot water and electrical
demand. Therefore, each installation typically has a very small (<10kW) capacity.

The public sector and other charitable organisation category capacity total also has a significant
biomass technology contribution (59.6%) with smaller contributions coming from solar PV (14.3%),
hydroelectricity (10.7%), energy from waste (5.9%), heat pumps (4.0%) and wind (3.7%). The
mixture of technologies may be attributable to the variety of organisations found within this
category, ranging from NHS hospital Trusts to Scottish Water, to further education establishments.

Community and locally owned energy in Scotland, 2020
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4.1.4. Operational capacity by local authority area

The following maps (Figures 8 to 14) illustrate, by ownership category, the distribution of
operational community and locally owned renewable energy capacity throughout Scotland at the
end of December 2020.

Please note that these maps show more than 96.5% of the reported total capacity. A small
percentage has been omitted because we cannot allocate them to specific local authority areas.
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Figure 8. Operational renewable energy capacity in farm and estate ownership by local authority area, as of 31

December 2020

Farm and estate capacity (MW)
o
. 0-20
T 20-40
[ 40-60
60 - 80
[ 80-100
[ 100-120
[ 120 - 140 :
I 140 - 160
Il 160 - 180

Argyl !
"'and Bute

10 Renfrewshire
11 West Dunbartonshire Y {
12 West Lothian O -

Community and locally owned energy in Scotland, 2020

and Kinross

Y P
S A SV
e

B ', Lanarkshire
At §

s Dumfries and Galloway

] 1)
1 Clackmannanshire - o '}-j . ~ Noth

2 East Dunbartonshire (g AAshie o

3 East Renfrewshire PRVARNS ) “:5 I ,;“
4 Edln.burgh‘ City of ) South ‘:ﬁ'lxyrshirei/ \
5 Falkirk T Ayrshire & ./

6 Glasgow City o/ I/

7 Inverclyde s e

8 Midlothian

9 North Lanarkshire

Aberdeen City

Perth

g

e
e
-

Dundee City

_ East Lothian. _
'! //N‘S\ \\.\ o nt

PR

174 -

»

Scattish Borders

a

5

et

Contains data copyright Scottish Government. contains Ordnance
Survey data © Crown copyright and database right (2021)

19



energy

saving
trust

Figure 9. Operational renewable energy capacity in local authority ownership by local authority area, as of 31 December

2020
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Figure 10. Operational renewable energy capacity in local business ownership by local authority area, as of 31
December 2020
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