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1. Introduction

1.1. Changes to the report

Version two of this report corrects an error with the estimated heat output at some large
biomass sites.

For 2020, biomass output was reduced from 3,578GWh to 3,512GWh; total output was
reduced from 5, 074GWh to 5, 008GWh and the Sco
their target remains unchanged at 6.4% due to rounding and is now an increase, rather

than a decrease, compared to the corrected 2019 values.

For 2019, biomass output was reduced from 3,816GWh to 3,531GWh; total output was
reduced from 5,209GWh to 4,925GWh and progress towards the target was reduced from
6.6% to 6.2%. This change results in an increase to overall progress against the target
between 2019 and 2020, rather than the decrease previously reported.

For 2018, biomass output was reduced from 3,878GWh to 3,663GWh; total output was
reduced from 5,028GWh to 4,813GWh and progress towards the target was reduced from
6.2% to 6.0%.

Some percentages contained in the local authority analysis section of this report have also
been changed as a result of corrections in the overall contribution of different technology
classes.

The corrected figures have been used throughout this report. Previously published
figures are no longer applicable.

1.2. Background

The Scottish Government has set a target for 11% of non-electrical heat demand in
Scotland to be met from renewable sources, such as biomass or heat pumps, by 2020.1
Non-electrical heat demand is defined as any fuel used for space heating, hot water or
process heat except for any heat used solely to generate electricity. Please note that we
use @ehewctrical heat kisrepartras @sharthamddou enpdrgy nontent
of fuel consumed for non-electrical heat demand for ease of reading. All figures presented
throughout this report are taken from a revised time series for Renewable Heat in Scotland
spanning from 2010 to 2020; thus the figures may differ from those in previous
publications and are intended to replace any historically published figures.

In order to measure progress against this target, two values are required:

1 Renewable Heat Action Plan for Scotland, the Scottish Government, November 2009:
https://www.gov.scot/publications/renewable-heat-action-plan/

Replaced by The Heat Policy Statement in June 2015: https://www.gov.scot/publications/heat-policy-
statement-towards-decarbonising-heat-maximising-opportunities-scotland/
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1 An estimate of the energy content of the fuel consumed for non-electrical heat
demand. This figure is derived from sub-national fuel consumption data produced
by the UK Government department for Business, Energy and Industrial Strategy
(BEIS).

1 An estimate of renewable heat output which is compiled from a number of
datasets:

0 The Renewable Heat Database maintained by Energy Saving Trust on
behalf of the Scottish Government. This dataset contains capacity and
yearly heat output for all known renewable heat projects in operation or in
development and is updated annually.

0 Unpublished data covering Scottish accreditations under the domestic and
non-domestic Renewable Heat Incentive (RHI) schemes, provided by BEIS.

o Unpublished data covering accreditations under the Microgeneration
Certification Scheme (MCS) provided by MCS.

Thisreporttrackspr ogress towards the Scotti satget@Bovernm
also provides commentary on accreditations under the domestic and non-domestic RHI

schemes between December 2020 and August 2021, as an indicator of the growth in

renewable heat into the next reporting year.

The report begins with a summary of the key findings followed by an outline of the

methodology (with a more detailed methodology included in the appendices). We continue

with an in-depth examinatonof t he Scotti sh Governmentdds ren
factors affecting progress towards it between 2010 and 2020. We then discuss renewable

heat development between 2010 and 2020 in regard to the number of installations and

capacity of different technologies including an estimate of renewable heat growth for the

2021 reporting year so far. In addition, we have included case studies for four local

authority groups detailing the growth in renewable heat in their respective areas. The

report concludes with recommendations to improve the analysis of renewable heat in

Scotland.

Where any reference is made in this report to an appendix, please see the separate
Renewable Heat in Scotland Report 2020 appendices file which can be accessed from the
Energy Saving Trust website. Only the 2020 report appendices are applicable to this report
because many of the calculations, sources and assumptions used in the analysis are
reviewed and updated on an annual basis.
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2. Summary

The key findings of the Renewable Heat in Scotland, 2020 report are:

A In 2020,2 6.4% of non-electrical heat demand was met by renewable technologies;
a little over half-way towards the target of 11% by 2020. This represents an
increase of 4.5 percentage points (up from 1.9%) since 2010 and an increase of 0.2
percentage points from 2019. See Figure 1.3

A An estimated 5,008GWh of useful heat output was generated by renewable
technologies in 2020, an increase of 2% (83GWh) from 4,925GWh in 2019 and
more than triple the output generated in 2010 (1,667GWh).3

A The increase in output between 2019 and 2020 was primarily from heat pumps
(83GWh), medium sized biomass installations (32GWh) and biogas (19GWh).
Overall growth has been limited by a 52GWh output reduction from large biomass
sites due to changes in operation at a small number of these sites.

A Between 2010 and 2020, the annual change in renewable heat output in Scotland
has been driven by new biomass installations or changes in operation at large
biomass installations. However, since 2014 the share of total heat output provided
by biomass has steadily declined from 91% to 70% in 2020. This has occurred as
the uptake of biomass has slowed since 2014 and the rate of uptake of other
technologies has increased.

A In 2020, less than half (42%) of the reported renewable heat output is from large
sized (>1MW) installations whereas it was 86% in 2010. For comparison, the share
of renewable heat output from medium sized installations rose from 1% in 2010 to
21% in 2020. For biomethane producing sites, the share of total output rose from
0% in 2010 to 14% in 2020.

A Sc ot | a n-éédttscal hemtrdemand was estimated at 78,844GWh in 2019,
slightly lower than the 80,864GWh consumed in 2018 and lower than the
88,180GWh consumed in 2010.4 This downward trend is assumed to be due to
improving energy efficiency, improving heating system efficiencies, and increasing
average annual temperatures.

A 2.14GW of renewable heat capacity was operational in Scotland by the end of
2020, up from 2.06GW in 2019 and from 0.44GW in 2010.

A The total reported heat output and capacity comes from 38,920 operational
renewable energy installations, up from 35,730 in 2019.

A Heat pumps were the technology class to increase by the greatest number of
installations between 2019 and 2020, with 3,020 additional installations reported.

2 All annual results are reported by calendar year from 1 January to 31 December.

3 The 2018, 2019 and 2020 overall output values and the progress towards the target in each year have

been revised due to a correction to output from some large biomass installations. See Section1.1i Change s
to this report o fToesecoreatiens havebeem apaiedithmughout the report.

4 The 2019 value has been rolled over to 2020 because the final sub-national fuel estimates for a given

calendar year are not available until the publication of the subsequent Renewable Heat in Scotland report.
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This was also the greatest annual increase in heat pump numbers seen between
2010 and 2020. Since 2010 the number of heat pump installations has risen from
2,850 to 20,680 in 2020.

A Approximately 59% of the total reported heat output is accredited under both RHI
schemes, 54% under the non-domestic RHI scheme and 6% under the domestic
RHI scheme.

Figure 1 shows the change over time in the percentage of non-electrical heat demand met
by renewables with the 2020 target marked for reference.®

12%
2020 target
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by renewables

4%
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% of non-electrical heat demand met

0%
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Figure 1. Renewable heat target and the percentage of non-electrical heat demand met by renewables in
Scotland, 2010 to 2020

5 Reduction in 2016 primarily due to changes in operation at a small number of very large capacity biomass
sites.
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3. Methodology

Energy Saving Trust has maintained and updated the Renewable Heat Database for the
Scottish Government on an annual basis since 2011. The heat output estimate for 2020

contained in this report has been generated by a further update of the information held in
the database alongside cross-analysis with other externally provided datasets.

3.1. Rounding conventions and units used

Throughout this report all output values are shown in gigawatt hours (GWh)® and
capacities are shown in gigawatts (GW).” For ease of reading, the report utilises the
following rounding conventions:

1 All output values have been rounding to the nearest whole number except those
which are less than 1GWh which are shown as <1.

1 All capacity values have been rounded to two decimal places except those which
are less than 0.01GW which are shown as <0.01.

1 All number of installation figures have been rounded to the nearest ten except those
which are less than ten which are shown as <10.

Due to rounding, some figures may not be precisely consistent with summed totals or
percentage changes.

3.2. Data sources used

Listed in Table 1 are the main data sources used and the organisations which supplied
them. In addition, other organisations and individuals connected with specific installations
were contacted and also provided information.

6 1GWh = 1,000MWh = 1,000,000kWh.
71GW = 1,000MW = 1,000,000kW.
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Table 1. Main datasets used and the timeframe covered®

Organisation

Department for
Business, Energy and

Extract of Scottish installations accredited

Dataset Timeframe

) under the domestic Renewable Heat 2009-2020
Industrial Strategy Incentive schemes
(BEIS)
[B)Sgi?lzrsnserllitr]:g: and Extract of Scottish installations accredited
o 9y under the non-domestic Renewable Heat 2011-2020
Industrial Strategy Incentive schemes
(BEIS)
Extract of Scottish installations accredited
MCS under the microgeneration certification 2010-2020
scheme (MCS)
Scottish Forestry Annual woodfuel survey of large capacity
(survey carried out by (>1MW) wood fuelled biomass installations 2010-2020
EST on their behalf) in Scotland
Eunomia, on behalf of | The Renewable Energy Planning Database 2011-2020

BEIS (REPD)

Renewable heat installations funded by
Resource Efficient
Medium Enterprise (SME) Loan Scheme

Energy Saving Trust,
on behalf of the
Scottish Government

S g 2014-2020

Energy Saving Trust, | hata from the District Heating Loan Fund

on behalf of and the community and locally owned 2011-2020
the Scottish

renewable energy database
Government

3.3. Technologies included

The following list is of the technology classes which produce heat from renewable sources
and are currently held within the Renewable Heat Database, as well as the specific
technologies which can be found within those classes.® More detailed descriptions of these
technologies can be found in Appendix 2.

8 Some of the timeframes covered by the datasets listed are longer than the duration of the schemes to date.

This is because some datasets include heat output values for legacy installations which were in operation

prior to the start of the scheme that they were later accredited under.

9 Some of the technology classes used in this report have changed from the previous report to better align

our reporting with other UK and Scottish Government statistics. In particular, biomass heat-only and biomass
CHPinstall at i ons now shar e o0ne prévBusdneagy fsodh Wastedckss has mow beert h e

split into O6biogas6, O0bioohbusgand ddl, addbe os.met haned and bdwa
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A Biogas combustion

0 Biogas produced by anaerobic digestion

0 Biogas produced by landfill

0 Biogas produced by pyrolysis or other advanced conversion methods
A Biomass combustion

0 Biomass heat-only installations

0 Biomass combined heat and power (CHP) installations
A Biomethane

o0 Biomethane injection to gas grid
A Heat pumps

0 Air source heat pumps

o Ground source heat pumps

o0 Water source heat pumps
A Solar thermal panels
A Waste combustion

o Combustion of solid municipal waste? or refuse derived fuel of which a
percentage is assumed to be renewable!!

3.4. Installation size categories

Individual installations are classified into five size categories; four based on the installation
capacity and a fifth specific to biomethane installations which do not have a capacity. The
installation size categories are described in kilowatts (kW) or megawatts (MW) rather than
gigawatts and are as follows:

Large (OLMW)

Medium (>200kW i <1MW)

Small (>45kW -02 0 0 k W)

Micro (045kW)

Biomethane

> > > > >

10 Waste installations where the only fuel is clinical (hospital) waste are not included.
11 The percentage of municipal waste assumed to be renewable is 50% in line with the latest BEIS
RESTATS methodology. https://www.gov.uk/government/collections/renewables-statistics
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3.5. Estimating non-electrical heat demand

The fuel consumed for non-electrical heat demand values are derived from the sub-
national final energy consumption data published by BEIS on an annual basis. The full
methodology for deriving the non-electrical heat demand figures for Scotland are
discussed in Appendix 6.

It is important to note that the energy content of the fuels used for non-electrical heat
demand do not take into account the efficiencies or losses of the systems consuming said
fuels. The renewable heat output figures do consider system efficiencies and other losses,
either via using metered datasets or by applying adjustments through the Renewable Heat
Database assumptions and calculations. By comparing the two, we are therefore
underestimating the percentage of fuel consumed for non-electrical heat demand being
met by renewables by an unknown amount. However, this is the best possible estimate of
the progress towards the 2020 target with the datasets and information currently available
for reporting purposes.

Renewable Heat in Scotland 2020 - V2 10
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4. Results

4.1. Progress towards the 2020 target

At the end of 2020, the percentage of non-electrical heat demand to be met by renewables
was estimated to be 6.4%, meaning that the Scottish Government had progressed slightly
more than half-way (58%) towards their 2020 target of 11%. This progress was made by
5,008GWh of renewable heat output produced from an installed capacity of 2.14GW
spread across 38,920 installations. Figure 2 shows the progress towards the 2020 target
between 2010 and 2020.

12%
2020 target
10%

8%

6%

by renewables

4%

2%

% of non-electrical heat demand met

0%
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 2. Renewable heat target and the percentage of non-electrical heat demand met by renewables in
Scotland, 2010 to 2020

Although there has been progress towards the 11% target since 2010, in most years the
rate of progress has not been great enough to achieve said target by the end of 2020. In
an example scenario where growth in heat output occurred evenly each year, 701GWh of
additional heat output would have been required each year to meet the target.

Figure 3 shows the average annual change in renewable heat output alongside the
average annual required growth. In only two years, 2015 and 2017, was the required level
of growth met or exceeded, when renewable heat output increased by 1,245GWh and
804GWh respectively. In contrast, there was a reduction in heat output in 2016 by
364GWh, largely because of changes in operation at a small number of large biomass
sites. In the remaining seven years, there was some growth in renewable heat output but
below the average level required to meet the target.
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Figure 3. Annual change in renewable output (GWh) in Scotland, 2010 to 2020

To explain why progress towards the target, or lack thereof, has occurred in a given year,
we must examine in more detail the two variables that influence progress: non-electrical
heat demand and renewable heat output. Figure 4 shows the change over time for non-
electrical heat demand and renewable heat output between 2010 and 2020.

Non-electrical heat demand Renewable heat output

100,000
90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

Energy (GWh)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 4. Estimated non-electrical heat demand vs renewable heat output in Scotland, 2010 to 2020*2

12 Non-electrical heat demand for 2020 has been estimated by holding the 2019 value constant. See the
Scottish Government ds Scot tomis2021Fonanupgiated igura fori2®0.i cs Hub |
https://scotland.shinyapps.io/Energy/
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Non-electrical heat demand has fallen by 11% (9,335GWh) between 2010 and 2020 due
to a combination of factors assumed to include improved energy efficiency of properties or
processes using heat, improved efficiency of heating technologies providing heat and less
demand for heat as a result of increasing average annual temperatures. This means that
the amount of renewable heat output required to meet the 11% target has also decreased
in line with overall non-electrical heat demand, making the target easier to reach over time.
However, whilst non-electrical heat demand has generally been trending downwards, it did
rise in 2016 by 1.6% (1,250GWh) and again in 2017 by 3.4% (2,715GWh).

Turning then to examine the change in renewable heat output over time, Figure 5 shows
the total renewable heat output, total biomass renewable heat output as well as the output
for each biomass installation size category and the total renewable heat output of all other
(non-biomass) technologies. It is clear that the total output follows a very similar pattern to
biomass for the majority of the time series and in particular the large sized biomass
installations. The significant drop in percentage of non-electrical heat demand met by
renewables seen in 2016 corresponds to a sharp drop in large biomass output for that year
of 970GWh due to changes in operation at a small number of these sites.

=T otal All biomass = Al other technologies
Biomass Large =Biomass Medium = Bijomass Small

= Biomass Micro

6,000

= 5,000
4,000
3,000

2,000

Renewable heat output (GW

1,000

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 5. Total renewable heat output and renewable heat output for all biomass, biomass by installation size
category and all other (non-biomass) technologies, 2010 to 2020

From 2017 onwards biomass continued to play a pivotal role in determining the progress
towards the 2020 target. The growth in total output slows considerably when reductions to
large biomass output occur in 2019 and 2020, despite steady growth in all other non-
biomass technologies. It can also be seen that from 2017 onwards the trend in total output
has become more influenced by a wider range of technologies and installation size
categories. In 2010, biomass contributed 92% of total output compared to 70% in 2020.
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The increased growth in output from non-biomass technologies was greater than the
reduction in large biomass output occurring in 2019 and 2020. Figure 6 shows the change
in output from non-biomass technologies between 2010 and 2020.

Other than large biomass, biomethane has also resulted in some noticeable step changes.
Before 2014 there were no known biomethane installations producing fuel for injection into
the gas grid but since then the output (which for biomethane is the calorific value of the
gas injected into the gas grid) has risen by 726GWh despite there being relatively few
biomethane producing sites in Scotland (around 20). Heat pumps have contributed to the
total output figures throughout the time series with a slight ramping up in output growth
from 2017 onwards. Biogas has shown relatively consistent growth between 2010 and
2020 and based on the data we have available, which is assumed to be mostly biogas
produced by anaerobic digestion. The outputs from bioliquid, solar thermal and waste
combusting installations have not changed considerably over the time series.

= Biogas Bioliquid e==Biomethane e===Heat pump ==——Solarthermal =—\/\aste

800
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Figure 6. Renewable heat output for non-biomass technologies, 2010 to 2020
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4.2. Renewable heat developments between 2010 and 2020

We have already examined the output of various technologies in relation to total renewable
heat output and progress towards the 2020 target, however, output by itself does not
indicate various developments across the renewable heat sector. This is because output is
influenced not just by new installations, but also changes in operation at existing
installations. This means that a rise or fall in heat output, particularly at the large sized
installations which are pivotal to the overall heat output trends, may mask some of the
developments occurring in other installation size categories or technologies. This section
focuses on the number of installations and total renewable heat capacity by technology
and installation size category to give a more detailed picture of when and what new
installations have been installed.

Figures 7 and 8 show renewable heat capacity and number of installations by technology
class between 2010 and 2020. Bioliquid, biomethane and solar thermal lines are not
clearly visible but are behind the waste line.

Figures 7 and 8 show that large sized biomass installations have provided the greatest
proportion of renewable heat capacity despite being responsible for relatively few
installations. Biomass installations tend to have a higher installed capacity compared to
other renewable heating technologies because they are often used in non-domestic
settings. This could be to provide process heat, generate electricity with some heat
exported to other end uses or users, meet very high space heating and hot water demands
such as in hospitals or provide heat to heat networks.

= Biogas Bioliquid Biomass == Biomethane e===Heat pump ==—1Solar therm al ==—\/\/aste
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Figure 7. Renewable heat capacity (GW) by technology class, 2010 to 2020
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Figure 8. Number of renewable heat installations by technology class, 2010 to 2020

Unlike the output trend in Figure 5, where there is a large drop in 2016, the capacity and
number of installs for biomass have not decreased. Biomass capacity and number of
installs rapidly increased until 2016 when uptake started to slow before plateauing in 2018
onwards. This trend culminated in 100 or fewer new biomass installations reported in both
2019 (100) and 2020 (90). This means that the main reason for the drop in total biomass
heat output in 2019 and 2020 is the change in operation at some large biomass sites
which has masked the growth in output from the relatively small number of new biomass
installations from all other biomass installation size categories. The higher uptake of
biomass before 2016 is considered to be driven by higher RHI tariff rates which have
reduced over time as part of the RHI schemesbdegression mechanism where tariff rates
are lowered as budget caps for technologies are met as the technologies are deployed.

The heat pump technology class consistently has the largest number of installations
throughout 2010 to 2020, and Figures 9 and 10 further detail this by heat pump source.
Micro sized heat pumps make up 72% of installed heat pump capacity and 99% of the
number of heat pump installations. By number, the majority (85%) are assumed to be in
domestic settings because they are either accredited through MCS, which is
predominantly used to accredit domestic installations, or are known to be in domestic
settings because they are accredited under the domestic RHI. This domestic percentage is
also likely to be an underestimate because it does not include installations from schemes
predating the domestic RHI scheme, such as th
because the data we have for those programmes is anonymised and contains both
domestic and non-domestic installations. By 2020 the number of heat pump installations is
greater than the number of all other technology classes combined. In 2010 heat pumps
made up 28% of all renewable heat installations, rising to 53% in 2020.
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Figure 9. Renewable heat capacity of heat pump technologies, 2010 to 2020
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Figure 10. Number of installations of heat pump technologies, 2010 to 2020

The trend in the number of installations is quite similar to the trend in capacity except for
ground and water source heat pumps between 2018 and 2020 when capacity has risen at
a greater pace relative to the increase in number of installations.*® In 2020, ground and
water source heat pumps accounted for 17% of new heat pump installations and were
responsible for 54% of new heat pump capacity.

13 Not all of the data sources used to produce this report distinguish between ground and water source heat
pumps and we have therefore kept them grouped here.
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The reported biogas and biomethane output and capacity have come from relatively few
installations. In 2020, there were 160 biogas and 20 biomethane installations.

The capacity and number of installs from bioliquid, solar thermal and waste installations
have remained relatively static compared to the other technology classes between 2010
and 2020.

There is only one known bioliquid installation, the values for which have remained
unchanged since 2010. Our count of bioliquid installations is likely to be an underestimate
because information on bioliquid use for heating in Scotland is very limited as the
technology is not accredited through MCS and not supported by the RHI scheme. As
bioliquid combustion is a fairly niche technology likely to only be installed to meet a small
number of viable use cases, the impact of any under counting is considered minimal on
the reported total heat output, capacity and number of installation figures.

There are less than ten waste installations reported and these sites have generally not
changed since they were first reported, leading to much of the output and capacity
remaining static. Again, one issue with monitoring waste combusting sites is that very few
data sources contain information on them. Waste combustion is not an eligible technology
under the RHI schemes.

The number of solar thermal installations has increased year on year but at a much slower
rate of uptake than that seen for heat pumps. As a result, the share of the total number of
installations that solar thermal makes up has decreased from 55% in 2010 to 21% in 2020.
As the vast majority of solar thermal installations are in the micro size category and are
typically installed in domestic settings to provide hot water rather than space heating, the
contribution of solar thermal to the total renewable heat output is very small, less than 1%
throughout the entire time series.
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4.3. Breakdown of 2020 data

Figures 11, 12 and 13 show the breakdown of renewable heat output, capacity and
number of installations by installation size category and technology class for both 2019
and 2020. Biomass has been excluded from the figures because the very large output and
capacity totals obscure the changes in other technologies at that scale. Bioliquid has also
been excluded because all associated renewable heat values are not visible at this scale
and have not changed between 2010 and 2020.
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Figure 11. Renewable heat output (GWh) by technology class (excluding bioliquid and biomass) and
installation size category, 2019 and 2020
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Renewable heat capacity (GW)

Figure 12. Renewable heat capacity (GW) by technology class (excluding bioliquid and biomass) and
installation size category, 2019 and 2020
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Figure 13. Number of installations by technology class (excluding bioliquid and biomass) and installation size
category, 2019 and 2020

Referring to Figure 5, biomass output fell by 19GWh between 2019 and 2020 largely due
to changes in operation at a small number of large installation size category sites in the
non-domestic sector. The decrease in output from these few sites has masked the output
gain from the 90 additional biomass installations which were reported in 2020. More than
half of the output of biomass (53%) is from the large size category, with 26% coming from
medium sized installations, 13% from small sized installations and 8% from micro sized
installations.

The largest contribution to growth in renewable heat output reported in 2020 was from the
heat pump technology class which had a 27% (83GWh) increase compared to the 2019
figure. This gain in output was split between the micro installation size category (46%) and
the large installation size category (43%). There were 3,020 new heat pump installations in
2020, of which 99% (2,990) were in the micro installation size category. This continues the
trend of seeing the greatest uptake of new installations amongst micro sized heat pumps
which are typically installed to provide space and hot water heating, particularly in
domestic settings. The 10 new large sized installations are ground or water source heat
pumps for non-domestic usage.

Biogas has shown a modest increase in output (19GWh) and there were a few new
installations (<10) reported in 2020. The output, capacity, and number of installation
values for the waste and bioliquid technology classes has remained static because there
were no new reported installations nor any known changes in operation at the existing
installations affecting the reported output.

There were 80 new solar thermal installations recorded in 2020, all but one of which were
in the micro size category. Due to the scale of these systems, coupled with the fact that
solar thermal installations are typically installed in domestic settings to only meet hot water
demand and none of the space heating demand, the gain in output and capacity for solar
thermal between 2019 and 2020 is less than 1%.

Renewable Heat in Scotland 2020 - V2 20



energy
saving
trust

In 2020, a significant proportion of renewable heat output (42%) and capacity (40%) in
Scotland continues to come from large sized installations despite them contributing less
than 1% of the total number of installations. This is because, aside from the scale of the
installations themselves, larger installations often provide process heat all year round
compared to smaller installations which generally have more seasonal demands such as
providing space and water heating.

The large installation size category saw a 1% reduction in output (11GWh) since 2019 due
to changes in operation at a small number of large biomass sites. A significant proportion
of the output from biomass (53%), biogas (47%) and waste (100%) facilities fall into the
large size category. Large size heat pumps and solar thermal installations make up 12% of
heat pump output and 4% of solar thermal output.

Both the micro and medium installation size categories reported a substantial growth in
output. The gain in micro sized installation output (40GWh) was predominantly from new
heat pump installations whereas the growth in medium sized installation output (48GWh)
was split between biomass (32GWh), biogas (9GWh) and heat pumps (8GWh).
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4.4. Renewable heat by local authority area

The distribution of renewable heat output and capacity by local authority area is shown in
Figures 14 and 15. The renewable heat output, capacity and number of installations are
shown in Table 2 for the five local authority areas with the greatest amount of renewable
heat output.

The key findings from the local authority analysis are:

A The Highland local authority area accounted for 17% of Scotl andés t ot a
heat output and 17% of the overall operational capacity in 2020.

A Five local authority areas (Highland, Stirling, South Ayrshire, Aberdeenshire and
Moray) accounted for around 52% of the total heat output and collectively
contributed 2,619GWh of renewable heat in 2020. These five council areas had a
combined capacity of 0.84GW, or 39% of the renewable capacity in Scotland.

A The highland local authority also had the greatest number of installations with 5,530
or 14% of the total for Scotland.

Table 2. Renewable heat output (GWh), capacity (GW) and number of installations for the five local authority
areas with the greatest renewable heat outputs in Scotland, 2020

Local Output Output Capacity Capacity Installations Installations
authority area (GWh) (%) (GW) (%) #) (%)

Highland 849 17% 0.37 17% 5,530 14%
Stirling 556 11% 0.10 5% 660 2%
South Ayrshire 499 10% 0.07 3% 490 1%
Aberdeenshire 381 8% 0.21 10% 2,360 6%
Moray 334 7% 0.09 4% 900 2%
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Figure 14. Map of operational renewable heat output by local authority area in Scotland, 2020
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Figure 15. Map of number of renewable heat installations by local authority area in Scotland, 2020
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