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Introduction - Scofttish Energy Statistics

The Annual Compendium of Scottish Energy Statistics (ACSES) provides an overview of energy statistics for Scofland. It has been
designed in line with the targets and priorities in the Scofttish Energy Strategy. In 2019 ACSES replaced the Energy In Scotfland
publication.

All statistics presented in the report are from published sources, including publications by the UK Department for Business, Energy
& Industrial Strategy (BEIS), National Grid and the Scottish Government.

The data in this publication is subject to revision. As such, further resources on Scottish energy statistics are available, and are
updated on a quarterly basis with the latest figures. They can be found here and include:

. The Energy Statistics Hub is a new online interactive tool which is a ‘one-stop shop’ for all Scottish energy
data. The Hub will be updated when new or revised data is available, so will always show the latest picture of
Scofttish energy statistics. Each page in the Hub has an interactive chart, commentary and data, with options to
download charts and data. On each page in this publication, this icon in the top right corner is a clickable link
to the relevant page in the Hub.

. Quarterly bulletins with Scottish specific figures from BEIS's Energy Trends publications

. Renewable planning data provides data on renewable electricity projects in Scotland that are operational and in the
pipeline

If you would like to be updated about forthcoming statistical publications, please register your interest on the Scottish
Government ScotStat website here.

Page 3 Annual Compendium of Scothsh Energy Statistics 2020


https://www.gov.scot/collections/energy-statistics/
https://scotland.shinyapps.io/sg-scottish-energy-statistics/
https://www.gov.scot/publications/quarterly-energy-statistics-bulletins/
https://www.gov.scot/publications/renewable-planning-statistics/
http://www.gov.scot/Topics/Statistics/scotstat

Introduction - Scofttish Energy Strategy
In December 2017, the Scottish Government published the o’“"\o /

Scottish Energy Strategy which sets out the Scottish ..__é
Government's vision for the future energy system in *
Scofland. Itis guided by three core principles:
AN INCLUSIVE
ENERGY TRANSITION

A WHOLE-SYSTEM A SMARTER
VIEW LOCAL ENERGY MODEL

ﬁ ENERGY EFFICIENCY

Improving the use and management of
energy in Scotland’s homes, buildings,
industrial processes and manufacturing.

The Strategy is built around six energy priorities:

RENEWABLE AND

LOW CARBON SOLUTIONS

Using Scotland’s renewable energy
potential to meet heat, transport and
electricity needs in order to achieve
emissions reductions targets.

Development of infegrated local
energy systems and networks within
communities in Scotland.

CONSUMER ENGAGEMENT SYSTEM SECURITY “é. OIL AND GAS
AND PROTECTION AND FLEXIBILITY e INDUSTRY STRENGTHS
Protecting consumers from excessive or Scotland’s capacity, connections, Supporting investment, innovation and
avoidable costs and promoting the flexibility and resilience to maintain diversification across the oil and gas
benefits of smarter domestic energy secure and reliable supplies of energy sector to advance key priorities.
applications and systems. to all homes and businesses.

This document summarises the key statistics in each of these areas in order to frack

=R D .. j =
Scotland's progress OP‘!@@?ﬂﬂmman = ]
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http://www.gov.scot/energystrategy

—-Energy productivity target

Renewable Energy Target -

Whole system overview S
of heat, tfransport and electricity consumption to
be supplied from renewable sources by 2030.

-\ of total Scottish energy consumption
came from renewable sources in 2018
Energy productivity (t 0.6%)between 2015 and 2018. 1 1.8 percentage points from 2017

The equivalent of powering and heating more
than 1.9 million households in Scotland

Energy productivity is a combination of energy consumption
and the output of the economy.

Target: 1 30% from 2015 to 2030.

This is despite a 1 3.1% increase in energy consumption.

Energy Economy——

-

Scotland exports

£20.8 billion £40.8 billion 78.8% of its 467,000 were
in gross value in turnover primary energy employed
added in 2018 in 2018 in 2018. in the Scottish
Revenue from energy sector

111.7% on 2017

exports was in 2018.
47.8% on 2017 £14.6 billion.

i VIR o ST - /ﬁ\
Bl oot e £
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https://scotland.shinyapps.io/sg-energy/?Section=WholeSystem

Renewables and low carbon overview

-Renewable electricity
_‘_3_ Target

Equivalent of of Scotland's

gross electricity consumption
to be generated from
renewable sources by 2020.

13.5 GW

came from renewable
sources.

In 2019, .
1 13.4 percentage points

11.9 GW of renewable electricity
projects operational as of

from March 2019.

consented in the pipeline

Capacity

March 2020
104 GW

of projects currently

-Renewable Heat

Scotland generated 5,230 GWh
of renewable heat in 2018,
114.5% of 2017.

This is the equivalent of supplying
almost 387,000 Scottish homes
with gas for the year.

of all non-electrical

heat demand.

Transport-

As of March 2020, there were
17,873 ultra low emission vehicles
(ULEVs) licenced in Scotland.

144.8% from
March 2019.

AR

4.0% of all newly registered
vehicles in Q1 2020 were ULEVs.

from 2018.
Renewable electricity generation— Low Carbon Economy —
m (@ In 2018, low carbon and renewable energy directly supported
[ III“:I \Z %% 191
Renewables
Scotland 11
generated  The equivalent of mgl;e;yup

2019 30.5 TWh of powering ¢ ol el ‘,; it 23,100 Generated

was a renewable all households orate e;: gc.' Y full-fime equivalent £6.4 billion
record year electricity. inScofland for ¢ ge;lnerg © 2(')”] 8 jobs in Scotland in turnover

for renewable over 3 years. coflandin
electricity 73.1% 28.9% i o, = o+
generation. was from Engldné Ignd + o (TN
Wales ;ﬁ E -

Page 6
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https://scotland.shinyapps.io/sg-energy/?Section=RenLowCarbon

Local energy systems overview S
- =2 oy
F A
Local Energy Systems oo =

Page 7

Community and locally
owhed renewables

Scotland has 0.73 GW of installed
capacity of community and locally
owned renewables in 2018.

0.8GWis
in development.

ooooo
ooooo
ooooo

Heat
networks

Approximately 30,000 Scottish homes
connected fo district or communal heat
networks in 2018.

.

m)
=]

They supplied an estimated 1.18 TWh of
heat and cooling demand.
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https://scotland.shinyapps.io/sg-energy/?Section=LocalEnergy

Energy efficiency overview NN

Demand Reduction —

N ! U 4 From a 2005-07 baseline, Scottish energy consumption ¥ 12.2% in 2018.
(L, / =
AT g 120
et} &
) - ¢ 416.0% 415.9% 417.4% $415.2% 10.9%
non-domestic domestic electricity heat transport
<$ sector sector consumption consumption consumption
(to 2017) (to 2017) (to 2018) (to 2017) (to 2018)
Recently, energy consumption increased in all sectors —in 2018 it was

ﬁ 1 3.1% on 2015, mirroring trends witnessed in other European countries.
=4

— Efficiency measures

Overall decreases in energy consumption were aided by

improvements in the energy efficiency of buildings. o
N Q E—
iz % e —
43%
of Scottish homes 59% 94% —
—
—

had a good energy of dwellings had of homes had
efficiency rating some form of 100mm or more
(EPC band C or wall insulation of loft insulation

better)

= R p

VRN > TR T AN =S
s i i AT o
A,
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https://scotland.shinyapps.io/sg-energy/?Section=EnergyEfficiency&Subsection=EfficiencyMeasures

Consumer engagement overview S

R ZaN
H w
-Switching al OO0l smart meters-
One in five (20.3%) Scottish 1.10 million smart meters were
consumers switched their installed in Scotland by June
electricity or gas supplier 2020, 39.2% of all Scoftish
I 3 l in 2019. meters.

-Fuel Poverty

- Geographical differences

Households in fuel poverty is stabilising. In 2018, 25.0% of Scottish Geography seems to play arole in the differences in
households are in fuel poverty, 11.3% in extreme fuel poverty. experiences of Scofttish consumers. Those in North Scofland:

Energy Bills ; * Pay more for their electricity
Electricity and gas prices have risen substantially in real terms from
the early 2000s.

£676

* Are less likely to switch energy supplier and
Standard credit customers in

803 gse3  £602 ... £578 more likely to be with their 'home' supplier,
scotland pay the most of all = so may not be on the best deal for them
customer types. The
prepayment price cap may be : : * Are less likely to have a smart meter
keeping electricity bills down I

for prepayment customers

Standard
Credit

Prepayment

than those in South Scotland

X AR i + =
2hy o o e AT
= A i
Page 9
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https://scotland.shinyapps.io/sg-energy/?Section=ConsumerEngagement

Security of supply overview

Electricity Security

In Winter 2019/20, Scotland had a
secure non-intermittent
electricity supply capacity of
10.0 GW

05

CE

This met peak demand of
5.0GW 2019/20.

Scotland’s own electricity generation

is sufficient to meet demand in 2019
almost all of the time
Demand met only with in 2019

low carbon generation

Demand met only with
renewable generation

Q in 2019

Gas Security-

- Electricity Exports

¥

i

In 2019, there was a
net export of 15.9 TWh
of electricity.

This had an estimated
wholesale market value
of
£0.74 billion

Scottish supply of gas is
secured via the gas that flows
into St Fergus gas terminal,
which accounts for about a
quarter of Scotland’s

gas demand

\ Y 4

Page 10

2 VISR o ST AN -G
e it Em AT
=

Annual Compendium of Scottish Energy Statistics 2020


https://scotland.shinyapps.io/sg-energy/?Section=SystemSecurity

Oil and gas overview

The oil and gas sector
was worth an estimated

Economy

This represented

C £11.6
billion

=

in Gross Value Added of total Scottish GDP
(GVA) to Scotland’s (including share of UK
economy in 2018 Extra Regional activity)

&)

It supported
approximately

AT

101,400 jobs
in Scotland
in2018

This is worth
£25.0 billion

of Scotland’s oil and @

gas is exported in turnover in 2018.

Oil and gas
makes up:

of all Scottish
energy
consumption

of heat demand

r[:

Page 11
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https://scotland.shinyapps.io/sg-energy/?Section=OilGas

Energy in real life

. Scotland generated
Scotfland generated 30.5 TWh of electricity from 5.2 TWh of renewable heat

renewable sources in 2019, equivalent to: in 2018, equivalent to:

* Gas use of
=) every building
] in Glasgow City

é- ity

| Q
* Heating
. - .. . nl®ln all educational
. Cho(glng almost 6.7 billion * Boiling .o.pproxmo’rely 700 ol=l|no establishments
mobile phones for a year billion kettles 0 m 0| forroughly 2 years
Scotland consumed 149 TWh of Scotland's annual energy consumption dropped
energy in 2018, equivalent fo: by 20.5 TWh between 2005-07 and 2018,
equivalent to the energy required:
003300
i &—5n
* 24,200 flights around the world iy
* To cook meals for
* For every household
137 in Scotland
* The UK’s road and rail energy ﬁ""'on for 9 and a
use for four months showers half years

9,;:& gt e /ﬁ\
Bl oot e £
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What does the “whole system” view of the Scottish

Energy Consumption by Sector Q'-b

energy system mean?

One of the core principles of the Energy Strategy is that it advocates a “whole- Total final energy Consumpﬁon

system” view of energy in Scotland. This means that the focus of the Scottish by sector

Government’s energy policy covers heat and transport, alongside electricity 2017

and energy efficiency and the interactions between these sectors. It also
considers the interaction of

Total final energy consumption energy with the broader

domestic and non-domestic economy and society.

2017 Transport
24.3%

Electricity
22.4%

Domestic .
40.6% A whole-system view means

that we should be considering
all sectors including domestic
and non-domestic (i.e.
industrial and commercial)
sectors. A breakdown of
electricity and heat consumption by sector shows that three-fifths of is
accounted for by the industrial and commercial sectors and two-fifths
consumed domestically.

Source: BEIS ,3/ ¢ . /ﬂ\
: A ; |
s ot Pl £
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Non-domestic
59.4%

Other
2.2%

Source: BEIS



https://scotland.shinyapps.io/sg-energy/?Section=WholeSystem&Chart=EnConsumption

How do we measure Scotland’s ‘whole system’ energy N
performance?

In order to measure the performance of Scotland’s energy system as a whole, the Energy Strategy identifies two whole-system
targets to be achieved by 2030:

Renewable energy:

THE EQUIVALENT OF 50% This is the amount of renewable energy generated in
OF THE ENERGY FOR Scotland as a percentage of Scottish gross energy
SCOTLAND'S HEAT, consumption. This includes renewable energy used for
TRANSPORT AND electricity, heat and transport. It is also one of
ELECTRICITY Scotland’s 81 indicators in the National Performance

CONSUMPTION TO BE Framework.
SUPPLIED FROM
RENEWABLE SOURCES

Energy productivity:
RP \__ /
Ovo H +30% This puts the emphasis on curbing energy consumption

while still growing the Scottish economy.

AN INCREASE BY 30% IN THE PRODUCTIVITY OF ENERGY
USE ACROSS THE SCOTTISH ECONOMY

The keys to meeting these targets will be to continue to grow Scotland’s renewable capacity and to reduce energy
consumption.

. . =8, D B e
The following section fracks progress towards these targets . NI 22/4 B /ﬁ\/ﬁ\ .
PP sbfmmin

Page 15 Annual Compendium of Scottish Energy Statistics 2020


https://nationalperformance.gov.scot/
https://nationalperformance.gov.scot/
https://scotland.shinyapps.io/sg-energy/?Section=WholeSystem

How is Scotland performing in terms of renewable

Renewable Energy Target Q,‘b

energy<

Scotfland’s renewable energy target is calculated by the sum
of renewable electricity and heat generation and estimated ~ Share of renewable energy in
biofuel use in fransport in Scotland, divided by Scotland's gross  gross final energy consumpi‘ion

electricity consumption, non-electrical heat demand and Scotland, 2009 - 2018

energy used for transport. Therefore, progress towards the

target will come from increasing renewable generation and szet_
reducing energy consumption. 50.0%'

Provisional figures for 2018 indicate that 21.1% of total Scofttish
energy consumption came from renewable sources; the
highest level to date. It increased from 19.3% in 2017.

Renewable energy generated increased by more than 2,500 <

GWh between 2017 and 2018. This includes over 1,500 Target:

GWh exira renewable electricity generated thanks to an 21.173’0'0%

additional 0.7 GW installed capacity between 2017 and 2018,

mainly from onshore and offshore wind. Renewable electricity

contributes about four-fifths of all Scotland’s renewable

energy, followed by renewable heat and biofuels in fransport. Renewable Transport: 1%

7.6%

. R ble Electricity: 16.8%
The total amount of renewable energy generated in enewable tiecimetly

2018 (33,652 GWh) is the equivalent of powering and heating
more than 1.93 million households in Scotland, ossuming 2009 2018 2020 2030
average electricity and gas usage for households in Scotland.

Source: BEIS, Energy Saving Trust, DfT

=8 » O I I~ =
i i B A
=l s o
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https://scotland.shinyapps.io/sg-energy/?Section=WholeSystem&Chart=RenEnTgt

How is Scofland performing in ferms of energy

Energy Productivity Q—'b

productivity<¢

The 2030 energy productivity target is a measure of
the combination of energy consumption and the output of the
economy. It is measured by the gross value added* (GVA)

Estimated change in energy productivity
Scotfland, 2005 - 2018

achieved in the economy from the input of one gigawatt hour of 3047 a7
energy. Higher energy productivity means you get more
economic activity for each unit of energy used, in other words,
squeezing more value added out of every unit of energy
consumed across the economy. 0.0%
2005 2015 2018

. . .. Source: BEIS, SG
The targetis a 30% increase in energy productivity by 2030 from a

baseline of 2015. This mirrors the improvement in energy
productivity between 2005 and 2015 (energy productivity

increased by 30.4% in this period, from £0.741m GVA per Energy productivity target progress

GWh consumed to £0.967m). This was driven by reducing energy  Scofland, 2015 - 2018

consumption (down by 16.7%) and increased GVA (up by 8.6%). 2 T
Target:
30.0%

Provisional figures for 2018 estimate that energy productivity in

Scotland is £0.972m GVA per GWh, 0.6% above the 2015 0.6%

baseline. The reason for the slower progress from 2015 is 00% e

2015 2018 2030

that energy consumption increased by 3.1% between 2015
and 2018. Energy productivity still increased because Source: BEIS, SG
Scottish GVA rose by 3.7% in this period. Compared to 2017,

energy productivity improved by 1.9% in 2018, mainly due to

growth in GVA.

). M [ e, =
=y {éi)} * a-a
X <+
. N : =Ry Qﬂ W@J mﬁ\/ﬁ\ &/
GVA used is adjusted based on chained volume measures. F%D\?p mm [ﬂ || o B
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https://scotland.shinyapps.io/sg-energy/?Section=WholeSystem&Chart=EnProd

How can we represent all of Scotland’s energy system< Energy Balance [

We can represent Scotland’s entire energy system as an energy balance, represented as a Sankey diagram. This provides a
global picture of energy in Scotland, showing the flow from inputs (indigenous production and imports), to transformation to
outputs (exports, losses and consumption). The widths of the bands are proportional to the size of the flow they represent.

It shows Scotland indigenously produces a vast amount of energy, and the majority of Scotland’s energy is eventually exported.

Scottish energy balance
2018

Primary Oils
59,061 ktoe

Indigenous Production

Exports
83,242 ktoe

84,211 ktoe

Natural Gas
38,186 ktoe

——— Coal

402 ktoe
Primar) Domestic
T = =
. Bioenergy & Wastes Indus Transfers,
Imports — 998 ktoe -~ ctoe Transformation

and losses

23,671 ktoe e
o Petrol - e 2, ktoe 23,972 ktoe

4,580 ktoe
~ Manufactured Fuels on-Energy Use
119 ktoe 1,237 ktoe

|:| 5,254 ktoe

Final Consumption
13,958 ktoe

Source: BEIS, SG, HMRC

. . . . - =87 B o
An interactive version of the energy balance can be found in the Energy Statistics Hub * T ‘ T /ﬁ\ .
i Al “ i
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https://scotland.shinyapps.io/sg-scottish-energy-statistics/?Section=WholeSystem&Chart=EnBalance
https://scotland.shinyapps.io/sg-energy/?Section=WholeSystem&Chart=EnBalance

What does Scotland’s energy balance tell use Energy Balance | Q)

In 2018, Scotland’s total input to the energy system, or primary energy, was 1,243 TWh, rising for the fourth successive year.
Indigenous production makes up 77.9% of this and 22.1% from imports. The vast majority (93.9%) of primary energy is from oil and
gas, 1,167 TWh, up 4.6% on 2017.

Simplified energy flow
Scotland, 2018

Exports and losses
86.9%

Final
consumption
13.1%
Indigenous production & imports - 1,243 TWh Final consumption - 162 TWh Exports and losses - 1,081 TWh
Primary oils Natural gas Petroleum products Exports Energy industry &
Primary electricity Petroleum products Bioenergy & wastes Conversion losses Distribution losses
Bioenergy & wastes Coal Man. fuels & other Coal

Source: BEIS, SG, HMRC

In terms of outputs, 78.8% of all primary energy was exported in 2018, 8.2% was lost in
transformation and 13.1% is accounted for by end use consumption in Scotland.

=R/ p 1O 1@'. . ey =
s AT
= i
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https://scotland.shinyapps.io/sg-energy/?Section=WholeSystem&Chart=EnBalance

How important is energy to Scofland’'s economy<¢ Energy Economy | Q)

Scotfland’s energy (including renewables) sector was identified in Scotland’s Economic Strategy as one of the growth sectors in
which Scotland can build on existing comparative advantage and increase productivity and growth. The sector is defined using
the Standard Industrialisation Classification (SIC) 2007 codes which can be found here. Due to the sector definitions, the figures
are not directly comparable with those on the low carbon and renewable sector or the oil and gas sector later in this document.

Gross value added (GVA) for the Energy growth sector totalled £20.8 GVA associated with the energy sector
billion in 2018, up 11.1% on 2017 to its highest level since 2013. Thisincreaseis  Scotland, 2008 - 2018
driven by a 32.6% rise in GVA associated with extraction of eil and gas. £28.747

billion

Total turnover in the Scottish energy sector was £40.8 billion in 2018, down

7.8% in nominal terms on 2017. This is largely attributable to some companies If:)"'iiiz
adopting new accounting standards in Annual Business Survey returns in 2018,
therefore care should be taken when making comparisons over time to 2018.
Total exports from the Energy growth sector stood at £14.6 billion in 2018,
accounting for 17.2% of Scotland’s total exports. Exports from this
sector increased by 5.4% over the latest year.
i . 2008 2018
Exports associated with the energy sector Source: SG

Scoftland, 2002 - 2018

Exports to
Non-EU Countries

Employment in the energy sector stood at 67,000 in
2018, down from 69,000 in 2017. Scotland
accounted for 20.2% of employment in Energy
across Great Britain as a whole. Employment in the
energy sector is highly concentrated in the North-
East with 38.8% of all jobs in Aberdeen City and
13.4% in Aberdeenshire.

Exports to the

rest of the UK
£0.6 bn

2002 2018

ol VIR o PTAY S /ﬁ\
B ot P EAE AT s
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https://www.gov.scot/publications/scotlands-economic-strategy/
https://www2.gov.scot/Resource/0054/00547085.docx
https://scotland.shinyapps.io/sg-energy/?Section=WholeSystem&Chart=EnEconomy
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= / “We W|II conhnue to champion and explore the potential of
- Scotland’s huge renewable energy resource, and its ability

to-meet our local and national heat, transport and electricity
' néeds gﬂelpmgkio achieve our ambitious emissions
reduchon iarg‘Q’rs" A
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What are low carbon solutions? S

Low carbon solutions come from the need to limit Scotland’s
emissions given the increasing threat of climate change. By
adopting low carbon means to generate power rather than
relying on fossil fuels (i.e. coil, oil and gas), we can produce
power with fewer greenhouse gas emissions. This will be critical
for Scotland’s target of net-zero emissions by 2045 as outlined in
the Climate Change (Emissions Reduction Targets) (Scotland)

Act 2019.

Low carbon solutions include renewables which are naturally
occurring and inexhaustible, for example, wind, hydro, solar,
tidal, biomass, energy from waste and geothermal. Low
carbon solutions may also include nuclear electricity generation
and electricity and green hydrogen solutions for heating and
fransport.

In this section, we look at how Scotland has performed in terms
of utilising low carbon and renewable sources across electricity,
heat and fransport, and what this means for emissions and
Scotland’s economy.

3‘,4:& gt e /ﬁ\
o X /224N '
B & ot P £
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http://www.legislation.gov.uk/asp/2019/15/contents/enacted
http://www.legislation.gov.uk/asp/2019/15/contents/enacted
https://scotland.shinyapps.io/sg-energy/?Section=RenLowCarbon

How is Scotland performing in terms of renewable

Renewable Electricity Target Q’b

electricity?

The Scottish Government has a target to generate the Share of renewable electriciiy in
equivalent of 100% of Scotland’s own electricity demand gross elecirici’ry consumpfion

from renewable sources by 2020. This does not mean that Scotland, 2000 - 2019
Scotland will be fully dependent on renewables generation,

i ; Target:
but rather that renewables will form the key part of a wider, L 2 100.0%
balanced electricity mix. 90.1%
In 2019, the equivalent of 90.1% of gross electricity
Hydro: 15.8%

consumption* was from renewable sources, rising

from 76.7% in 2018. Much of this increase is due to wind; in
the last year there was an almost 1.0 GW increase in Offshore Wind: 9.4%
wind capacity, which contributed to

approximately 3 TWh increase in electricity generation via

wind.

Scotland's ability to meet the 100% target by 2020 will Onshore Wind: 56.5%
depend on how much renewable electricity generation

increases and gross consumption decreases in the next 12.2%

year. As of March 2020, Scotfland has 11.9 GW of

installed capacity operational with 13.5 GW in

the pipeline. How quickly these projects become 2000 20192020

operational, how favourable the climate is for renewable Source: BEIS
electricity generation and the extent to which gross

consumption falls in the next year could determine if the target is reached.

=8/ Lo
* Gross electricity consumption refers to total electricity generation minus net exports (EMEDD /ﬁ\ g
11 slmm(n
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https://scotland.shinyapps.io/sg-energy/?Section=RenLowCarbon&Subsection=RenElec&Chart=RenElecTarget

How much renewable electricity does Scotland

generate?¢

2019 was arecord year for renewable electricity
generation in Scotland with 30.5 TWh generated, 13.6%
up on 2018. This is the equivalent of powering all households

in Scotland for over three years, or charging almost 6.7 billion

mobile phones for a year.

Scotland made up over a quarter (25.3%) of the UK'’s
renewable electricity generation in 2019.

Scotland hit a new record high for quarterly renewable
electricity generation in Q1 2020, with 11.6 TWh generated
between January and March 2020. This is up 28% on the
same period last year, and is equivalent to about half of
Scotland's total electricity consumption. Increases in rainfall
and wind speed contributed to this - compared to QI

2019, onshore wind generation is up 25%, hydro generation
is up 38% and offshore wind generation increased by 54%

The majority of Scotland’s renewable electricity generation
continues to come from wind (22.3 TWh in 2019). Offshore
wind grew substantially in 2019; 3.2 TWh was generated last
year via offshore wind, up from 1.4 TWh in 2018. This is due to
the Beatrice wind farm off the Caithness coast becoming
fully operational in May 2019.

Page 24

Renewable Electricity Generation Q’b

Quarterly electricity generated from
renewable sources

Scotland, 2011 - 2020

(9]

1 Q2 Q3 Q4

2011 13,869 GWh

14,667 GWh

16,990 GWh

19,045 GWh

2015 21,743 GWh

19,476 GWh

25,301 GWh

26,865 GWh

2019

30,521 GWh

11,611 GWh

Source: BEIS

- »iq _ x 2N :.1 . X + =N
i et B
] &*?ﬁ mmj[
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https://scotland.shinyapps.io/sg-scottish-energy-statistics/?Section=RenLowCarbon&Subsection=RenElec&Chart=RenElecGen

How much does renewable and low carbon electricity

Electricity Generation Q’b

generation make up of all of Scotland’s electricity generation?

The electricity generation mix in Scotland has significantly changed in recent Electricity generation -

low carbon versus fossil fuels

years driven by privatisation and subsidy schemes infroduced to encourage Seofland. 2004 - 2018

the development of low carbon and renewable technologies.

83.1%

This has meant that the vast majority of the electricity that Scotland generates
is from low carbon sources, 83.1% in 2018, compared to 15.7% generated from
fossil fuels. However, electricity generation from fossil fuels increased in the
most recent year, up from 10.3% in 2017. Generation from natural gas reached  488%
its highest point since 2011. Gas electricity generation may be making up for
Electricity generation - a drop in nuclear electricity
;‘;Oj':n“('j' ;ggj‘_’;g%"ewab'es generation (36.8% o 2017 to

: 28.2% in 2018) stemming from
long-term outages at Hunterston
B towards the end of 2018. As
such, nuclear generation is at its 2004 2010 2018
lowest level since 2007. Source: BEIS

Low Carbon

Fossil Fuels

15.7%

Nuclear

The sources of electricity generation in Scotland have changed rapidly

since 2010 when approximately half of Scotland’s generation came from each

of low carbon sources and fossil fuels. The growth of renewables drove the increase
in low carbon generation, rising from 19.2% of all generation

1.5% in 2010 fo 54.9% in 2018. Nafional and internatfional incentives, including

the Renewables Obligation and the EU Renewable Energy Directive, contributed
towards the increase.

2004 2018 f& . »d,_\Q'
souree: BES <> o“?ﬂm W /ﬁ\
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https://www.ofgem.gov.uk/environmental-programmes/ro
https://ec.europa.eu/energy/en/topics/renewable-energy/renewable-energy-directive
https://scotland.shinyapps.io/sg-energy/?Section=RenLowCarbon&Subsection=RenElec&Chart=ElecGen

What comprises Scotland’s electricity generation¢ Electricity Generation | &)

Looking at the individual technologies for electricity generation in Scotland, wind (40.2%) contributes more than any other source
to Scotland’s domestic generation, followed by nuclear (28.2%).

By contrast, England and Wales use a significantly smaller proportion of low carbon (47.6%) and renewable (28.9%) sources for
electricity generation than Scotland. Fossil fuels comprise half (49.6%) of England and Wales’ electricity generation,
with gas making up most of this (43.7% of all generation).

Proportion of electricity generation by fuel

2018
. Bioenergy Solar Pumped )
Wind Hydro 8 wastes PV Nuclear Hydro Other Qil Gas
Renewables: 54.9%
Scotland 10.4% 4.5%
Low Carbon: 83.1% Fossil Fuels: 15.7%
Renewables: 28.9%

England

and Wales

Low Carbon: 47.6% Fossil Fuels: 49.6%

Source: BEIS
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What is Scotland’s future for renewable electricity generation?

Scotland had 11.9 GW of installed renewable electricity
generation capacity operational in March 2020. This has steadily
risen over time, however, has levelled off since June 2019. Most of
Scotfland’s operational capacity comes from onshore wind (8.4
GW), with offshore wind capacity growing rapidly (1.0 GW).

As of March 2020, 289 renewable electricity projects with a
capacity of 13.5 GW are in the pipeline. 1.3 GW of these are under
construction, most of which are offshore wind farms off the Moray
Firth. 7.7 GW are awaiting construction and 4.5 GW in planning.

Were all capacity in the pipeline to be delivered it would more than
double the level currently deployed, and could generate an
estimated 31.9 TWh of renewable electricity. It is worth noting,
however, that there are a number of factors that mean that
projects consented in the pipeline may not progress to
commissioning.

Pipeline renewable capacity by planning stage
Scotland, March 2020

Under Awaiting In
Construction Construction Planning

1.3 7.7 4.5 13.5
GW GW GW GW

Source: BEIS
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Renewable Electricity Capacity Q’b

Operational renewable capacity
Scotland, 2000 Q4 - 2020 Q1

1.4 MW

2000 Q4

11.9 MW

2020 Q1

Source: BEIS
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What forms of renewable electricity does Scotland

Renewable Electricity Sources Q’b

generate?¢

Most renewable electricity generated in Scotland is from onshore wind. In 2019, Scotland generated over 19,000 GWh via onshore
wind, 62.7% of Scotland's renewable electricity. This is the equivalent of powering all of Scotland's homes for approximately two
years. Onshore wind capacity is 8.4 GW as of March 2020. Growth has been rapid; between 2009 and 2019, capacity and
generation of onshore wind in Scotland more than quadrupled, with approximately 3,500 sites operational. It directly supported
approximately 2,900 full-time equivalent jobs in Scotland and generated £2.08 billion in turnover in 2018. Onshore wind will
continue to play a major role with 8.4 GW of projects in development in Scotland.

Offshore wind is rapidly growing in Scotland - capacity saw a five-fold increase from 0.2 GW in June 2018 to 1.0 GW in March
2020 with the Beatrice wind farm in the Moray Firth becoming operational in 2019. This led to 3,2 TWh of electricity generated via
offshore wind in 2019, up from 1.4 TWh in 2018. Offshore wind is likely to play more of a role in the future; eleven offshore wind
projects totalling 4.2 GW are in development. Five of these (totalling 1.0 GW) are currently under construction. Electricity
generation via offshore wind may have generated £0.26 billion in turnover in 2018, but has directly supported

Siie%

approximately 1,700 full-time equivalent jobs in Scotland.
n, w
Onshore \ 8,357 19 143 £2 08 2900 8,401 3.471
Wind MW MW
in

.. Pipeline
Capacﬂy Generahon TurnoverJ Employees- capacityé i

N

‘ e Ny L 4 W
Offshore g 981 3,183 £0.26 4,174
/I\ MW GWh bn 1,700 MW 8

Wind =2
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Generation figures relate to 2019, turnover and employees figures are 2018, current and pipeline capacity figures =7 ,A/ AN, . e =
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What forms of renewable electricity does Scotland

Renewable Electricity Sources Q’b

generate?

QED o0 Pipeline {%ﬁj
Capacity ' Generation Turnover =) Employees@® | Sites

capacity i
1,650 5,362 £0.36 200 32
MW GWh bn MW 747

Scotland has a long established base of hydro capacity; in 2000, installed capacity was 1,320 MW. By March 2020, this grew by
25% to 1,650 MW, the growth coming from small scale installations of less than 5 MW. The number of sites generating electricity
via hydro rose from 163 in 2003 to 747 in 2018. In 2019, Scotland generated almost 5.4 TWh via hydro, the equivalent of powering
more than half of Scotland’s homes for a year. This is up by 7.4% on 2018, possibly as a result of greater rainfall in

2019. Scotland accounts for 90.3% of all hydro generation in the UK.

While solar photovoltaics (PV) capacity in Scotland increased rapidly in the first half of this decade (2 MW in 2010 fo 326

MW in 2016), progress has slowed in recent years, rising slightly to 365 MW by March 2020. This is likely fo be due to the closure of
the Renewables Obligation accreditation to all solarin March 2017. As of 2018, there were over 58,000 solar PV installations in
Scotland. Solar PV generated 347 GWh of electricity in 2019, enough to power almost 89,000 Scottish homes for a year. There is

a further 382 MW of solar projects in the pipeline as of March 2020.
Siie%
365 347 £0.07 382

MW GWh on 300 MW 58.163

&. Pipeline :
CapaC"y ' Generation Turnover J Employees-

capacity:

x X o . =X
Generation figures relate to 2019, furnover and employees figures are 2018, current and pipeline capacity figures ,/' 4 ; ﬁw @ /ﬁ\

[aoa]X Qs AMEI0 ﬁ\ &/
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What forms of renewable electricity does Scotland

Renewable Electricity Sources Q’b

generate?¢

Pipeline %
Capacity ' Generation capacity Sites
L Yy | |
Bioenergy / Yo 2,472
energy fsr’?)lm YA, ‘u’ o16 MW GWh 197 MW 186
waste

Bioenergy and energy from waste accounts for 8.1% of all renewable electricity generated in Scotland in 2019 (2,472
GWh). There is almost 200 MW of bioenergy projects in the pipeline, the vast majority of which are energy from waste projects.

Current capacity of wave and tidal in Scotland is relatively small (22 MW in March 2020), but Scotfland is leading the way in the
UK in this area - in 2018, 16 out of the 19 wave and tidal sites in the UK were in Scotland. Itis also a developing technology;
projects totalling 350 MW are in the pipeline, including Brims Tidal Array in the Orkney Islands with 200 MW capacity alone.

Pipeline ;' %
Capacity ' Generation capacity Sites
| |
Wave/
y Q4 22 MW 14 GWh 350 MW 16

Tidal

=87 LN
Generation figures relate to 2019, current and pipeline capacity figures are from March 2020. /B MEL ] /ﬂ\ 8/
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What about the size of renewable electricity installations? Renewable electricity capacity | &

Operational renewable capacity by installation size
Scotland, March 2020

Half of the renewable capacity in
Scotfland comes from large

installations of over 50 MW (6.2 Installations Installations Installations Tofal
GW in total). between between above Capacity
5 MW - 10 MW 10 MW - 50 MW 50 MW P

3,955 6,193 11,891

All Technologies MW MW MW

However, a total

of 1.2 GW comes from smaill-
MW. These projects are

8,357
MW

important as they are likely to 1.650
contribute to the development of Hydro . MW
smart, decenftralised and local
.energy markets in Scotland. This Wind Offshore . 981
is made up of 433 MW of onshore Mw
wind, 338 MW of solar PV, 315
MW of hydro and 133 Biomass and Waste I :’:‘:,
MW of bioenergy and waste.

Solar Photovoltaics 365

MW

Source: BEIS
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How does Scotland’s electricity generation impact grid

Grid Emissions Q’b

emissions?

The shift fowards low carbon electricity generation had a profound impact on emissions. Each kilowatt hour of electricity
generated in Scotfland in 2018 added an estimated 44.6 grams of carbon dioxide into the atmosphere (gCO2e/kWh), a sizeable
drop from 320.1 gCO2e/kWh in 2010. This was driven by both the increase in low carbon renewable generation and the closure of
Scofland's last coal power stations Cockenzie and Longannet in the last decade.

For the second year running, grid intensity is below the 50 gCO2e/kWh ambition for 2020 outlined in the Climate Change Plan. It is
also substantially lower than grid intensity in the UK as a whole (200.7 gCO2e/kWHh). This is due to the greater low carbon electricity
generation in Scotland compared to the rest of the UK.

However, grid intensity in 2018 almost doubled from 24.0 gCO2e/kWh in 2017. This is due to arise in gas used to generate
electricity in 2018, compensating for a fall in nuclear generation due to long-term outages at Hunterston B.

Average greenhouse gas emissions per kilowatt hour of electricity
Scotland, 2000 - 2018

443.5 —
389.8 gCO2e/kWh
gCO2e/kWh
200.7
Scotland gCO2e/kWh
44.6
S Ambifion: N gcoze/idin
50 gCO2e/kWh
2000 2004 2018

Source: BEIS, SG

X AT . + ==
&) i S AT
B i

Page 32 Annual Compendium of Scottish Energy Statistics 2020
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https://scotland.shinyapps.io/sg-energy/?Section=RenLowCarbon&Subsection=RenElec&Chart=GridEmissions

How is Scotland performing in terms of renewable heat? Renewable Heat Target | &

Share of renewable heat in Scotland generated 5,230 GWh of renewable heat across

non-electrical heat demand approximately 25,550 sites in 2018, a record year for
Scotland, 2008 - 2018 renewable heat. Thisis the equivalent of supplying
almost 387,000 Scottish homes with gas for the year.

Toge’r: The 2009 Renewable Heat Action Plan set a target of
11.0% delivering 11% of Scotfland’s non-electrical heat demand
from renewable sources by 2020. In 2018, the equivalent
of 6.3% of non-electrical heat demand was met from
renewable sources, up from 5.5% in 2017. The majority of
the rise this year is due to newly operational biomass and
energy from waste sites as well as an increased heat
6.3% output from over half of the existing biomass sites.

As in 2017, the majority of both capacity and output of
renewable heat in 2018 came from biomass primary
combustion and biomass combined heat and power
(CHP). Together, these technologies account for 1.66 GW
of capacity and 3,845 GWh of output. Energy from waste
makes up 19.6% of output and heat pumps 6.5%.

Almost half (46.8%, 2,450 GWh) of renewable heat output
comes from 100 large installations of over 1 MW. There are
0.9% seven installations that generated more than 100 GWh in
2018; together these sites provided 30% (1,571 GWh) of the
total renewable heat output in Scotland in 2018.
2008 2018 2020

- et T
Source: BEIS, EST ’ ,QJ /ﬁ\/ﬂ\ &
eier d¥fmnln
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How many people in Scotland have electric vehicles? utevs |

Number of ultra low emission vehicles The Scottish Government has announced its intention to
licenced phase out the need for new petrol and diesel cars and vans
Scotland, 2014 Q1 - 2020 Q1 by 2032, and has supported adoption of ultra-low emission

vehicles (ULEVs). This term refers to electric, plug-in hybrid,
hydrogen fuel-cell vehicles and all vehicles with tail-pipe
emissions below 75 g/km of CO2.

Total: 17,873

As of March 2020, there were 17,873 ULEVs licenced in
Scotland, more than half of which are plug-in hybrid vehicles.
Even though ULEVs only make up 0.6% of all vehicles licenced
in Scotland, growth has been rapid; compared to twelve
months prior, ULEVs licenced rose by 44.8%.

The growth of ULEVs can be further illustrated by looking at
the proportion of ULEVs registered for the first time. This
increased from 0.2% of all newly registered venhicles in the first
quarter of 2014 10 4.0% in Q1 2020.

Hybrid Electric

Total: 1,047 In 2019, there were 1,226 public EV charge points on the

ChargePlace Scotland network (CPS), up from 702 in 2017.
There were almost 647,000 separate charging events using
2014 Q1 2020 Q1 the CPS network in 2019, with 7.68 GWh provided.

Battery Electric

Source: DFT
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How does the low carbon and renewable energy sector

Low Carbon Economy Q’b

benefit the Scofttish economy?

In 2018, the low carbon and renewable energy (LCRE)* sector directly supported 23,100 full-time equivalent jobs in Scotland. This
represents around 10% of employment in the UK LCRE sector. Most of this is made up of staff employed in energy efficiency (12,100
full-time equivalent staff) and low carbon electricity (6,800).

Full time equivalent jobs directly Turnover directly supported by

supported by the LCRE sector the LCRE sector
Scotland, 2018 Scotland, 2018

In 2018, the Scottish low carbon
and renewable energy economy
directly generated £6.4 billion. The

renewable energy part of the Renewable Renewable
LCRE sector is particularly Sector: Sector:
important in Scotland where it 8,000 £3.33 bn

accounts for more than half of
Scotland’s low-carbon turnover. In
contrast, renewable energy
accounts for around 35% of LCRE
turnover in the UK as a whole.

There has been strong growth in
exports by low-carbon businesses

in Scotland; rising from £225.5 Low Low
million in 2015 to £377.5 million in Carbon: Carbon:
2018. 15,100 £3.09 bn
Source: BEIS Source: BEIS

*The ‘renewable’ sector includes renewable electricity, heat and energy from waste and biomass. The ‘low

A, X [=anN
carbon’ sector includes nuclear electricity, energy efficient products, low carbon financial and advisory services, Cil( p s + a-a
low emissions vehicles, infrastructure, fuel cells and energy storage il Spfmop =] = i
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LEELLANLE

-~ “We will e‘mbo()ver our com;riunities, supporting the
development of innovative and integrated local energy
systems and networks” il




Scotland has a history of developing local energy systems, especially in rural communities and the islands. An advantage of this
is that it moves away from cenfralised generation, which can be problematic for more remote locations. It also has benefits for
the communities themselves in terms of skills and financial benefits.

The Scottish Government has a number of initiatives designed to encourage businesses and communities to invest in local and
small scale renewables, for example, the Community and Renewable Energy Scheme (CARES), Resource Efficient Scotland and
the Home Energy Scotland Loan.

This section looks at Scotland’s progress to date on three specific initiatives:

. Community and locally owned renewables: this refers to installed electrical and heat
capacity owned by community groups, local authorities, housing associations and other
Scottish public bodies, charities, further and higher education establisnments, local
businesses and Scofttish farms and estates.

. Combined heat and power (CHP): schemes that capture heat from the electricity
generation process that would otherwise have been wasted and use the heat for
productive purposes

. District and communal heating: refers to a distribution system of insulated pipes that takes
heat from a central source and delivers it to a number of domestic or non-domestic
buildings

I
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https://www.gov.scot/policies/renewable-and-low-carbon-energy/local-and-small-scale-renewables/
https://scotland.shinyapps.io/sg-energy/?Section=LocalEnergy

Targets were set for community and locally-owned renewables with the aim of having 1 GW of capacity by 2020 and 2 GW by
2030.

As of June 2019, 731 MW of community and locally owned capacity is operational. This is a small increase on 2018, and has more
than tripled from June 2012 when capacity was 204 MW.

The majority of operational community and locally-owned renewable capacity in
Scofland in June 2019 was from wind turbines (325 MW), followed by biomass (193
MW). These two technologies account for approximately 70% of overall operational

capacity in June 2019. Target:

1000 MW
The 731 MW of total operational capacity is split between 428 MW (58.5%) of

electrical capacity and 256 MW (36.1%) of thermal (heat) capacity.

Projects totalling more than 794 MW are in development, including 43 MW under
construction and a further 225 MW consented but not built. If all consented projects
were operational (and there is no guarantee they will), capacity would be just shy
of the 2020 target.

Consented

O;J:;j\::\r:vg* not built Ur;k’r;mvn
. 225 MW
- 2020
43 MW
Under

construction
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How is Scotland performing in terms of combined heat

Combined heat and power Q’b

and power?

In 2018, Scotland had 178 separate combined heat and power Number of CHP schemes

schemes in domestic and non-domestic buildings, steadily rising Scofland, 2005 - 2018

from 70 in 2005. In total, Scotland’'s combined heat and power 178

schemes generated 6,155 GWh of heat in 2018 which would

have been wasted otherwise, a small decrease on last year.
CHP

Electricity and heat generated via CHP schemes
Scotland, 2005 - 2018
70
8,450 GWh
AL 6,155 GWh
generated
TT2005 T 2018

Source: BEIS

While the number of CHP schemes in Scotland have increased,
the amount of heat generated has dropped by almost 2,300
3,176 GWh GWh from its peak in 2005. This mirrors the UK wide trend of the

Electricity 2,593 GWh . . . .

generated cessation of larger industrial based schemes that generate high

B amounts of heat and the growth of smaller non-industrial
2005 2018 SchemeS. o B O N " Q@ o
Source: BEIS C w,m i
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The Heat Policy Statement published in 2015 set out two ambitions relating to district and communal heating in Scotland:

. To achieve 1.5 TWh of Scotland’s heat demand to be delivered by district or communal heating by 2020

. To have 40,000 homes connected by 2020.

Estimates suggest that there were almost 30,000 homes connected to district or communal heating networks in Scotland at the
end of 2018 meaning that Scotland is approximately three quarters of the way towards reaching 40,000 homes connected to
heat networks. In terms of new connections, the data up to end of December 2018 included 35 additional networks compared to

December 2017. Together these ‘new’ networks
supplied approximately 1,250 more homes than
2017.

An estimated 1.18 TWh of heat and cooling
demand is supplied via heat networks,
equivalent to 79% of the 1.5 TWh ambition.

It is worth noting that these data are
experimental statistics, and will continue to
improve in quality in time. There are issues with
some networks not providing supply figures and
others giving figures which appear to be
unreasonable. While efforts have been made to
correct these figures, the data should be
treated as broad estimates at this stage.
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Energy Efficiency

“We will continue to take direct and supporting actions to
improve the:use-and management of energy in Scotland’s
homes, buildings, industirial precesses and manufacturing”




What do we mean by energy efficiency? S

Energy use underpins activity across all sectors in Scotland - business, domestic and public. It is also responsible for the major
share of Scotland’s greenhouse gas emissions, which contribute to climate change. By maximising the output from Scotland’s
energy inputs, energy efficiency offers a way to curb energy consumption without limiting growth and hence to reduce
emissions whilst still growing the Scottish economy.

The following section looks at two key metrics for energy efficiency:

. Demand reduction, and this is in terms of electricity, heat and transport,
and across the domestic and non-domestic sectors.

. Specific energy efficiency measures designed to retain heat in buildings,
for example insulation and boiler improvements.
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How much energy does Scotland consume and how has

Energy Consumption Target Q’b

it changed?
The previous energy consumption target published in Final energy consumption nginsi‘
the Conserve and Save: Energy Efficiency Action Plan in 2005-07 baseline
October 2010 was to reduce Scottish final energy Scotland, 2005-07 - 2018

consumption by 12% by 2020 from a 2005 to 2007 baseline
(169,588 GWh). Scotland met the target in 2013, seven years
early, and reached a record low of energy consumption

in 2015, 14.8% below the 2005-07 baseline. Energy efficiency,
the impact of the economic cycles, prevalent energy price
rises and weather patterns have all played a role in reducing
overall energy consumption by over 25,000

GWh from 2005 to 2015.

2007 2018 2020

However, in recent years, 2017 in particular, Scotland’s energy
consumption increased - in 2018 up by 3.1% on 2015. This
mirrors trends witnessed across Europe, where energy
consumption increased between 2016 and 2017 in most
countries. In 2018, total final energy consumption

was 12.2% lower than the 2005-07 baseline. Scotland remains
within the target to reduce consumption by 12% by 2020.  _ _ _ _ _ _ _ ___________N_________ -1227% o

First dropped below 12%
from the baseline in 2013

This section takes a closer look at consumption patterns over
time in different sectors.

Source: BEIS
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How has Scotland’s energy consumption changed by

Energy Consumption Q’)

sector?

It is possible to break down the reduction  Total final energy consumption by consuming sector
of Scotland’s total energy consumption Scotland, 20056 - 2017

by sector, although the most recent data
for this refers to 2017 when consumption

Industry Commercial Domestic Total

2005/2007

was 12.1% lower than the 2005-07 baseline) 169,501 GWh

baseline.

+ Energy consumption inindushy makes 200> | 17290 Wi
up opproxmately @ third of alScottth 2006 | 168,021 G
consumplion (48,1 W) Tnss 0 218% ooy | 167.193 G
reduction from the 2005-07 baseline,
outis arise of 4.9% on 2016. 2008 [ 165,608 GWh

e Energy consumption in the domestic
sector is next largest at 44.7 TWh. This is 200 [ 158,033 GWh
a decrease of 15.9% from 2005-07, 2011 _ 153,557 GWh
which may reflect mprovements o2 [ 151,683 G
enerdy efliciency n fhe domestic 203 [ 148,969 GWh
building stock in this fime.

8% o e sl o5 I 144370 GWh
sector rose by 8.2% from the baseline
to0 16.4 TWh in 2017. Energy .. 144,947 GWh
consumption in fransport also rose in 2017 149,026 GWh
this period, up 1.1%. % Chong.e 21.8% 8.2% 15.9% 12.1%

from baseline
Source: BEIS
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How has Scotland’s electricity consumption changed? Electricity Consumption | &

Electricity consumption declined steadily in = 14tq| electricity consumption by sector
Scotland compared to the 2005-07 baseline,  s-otignd, 2005 - 2018

down by 17.4%. The difference in electricity
used in 2005-07 and 2017 (5,103 GWh) the 2005/2007
equivalent of more than half of the electricity (baseline)
used by Scottish households in 2017. This drop

12,170 GWh 17,129 GWh 29,299 GWh

Domestic Non-domestic

in electricity consumption is more 2005 [ -7 50¢ Gwh
pronounced in the domestic sector (20.4%) 2006 | 27428 GWh
thon the non-domestic sector (15.3%. o N -\
In recent years, electricity consumption in 2000 [ 27057 cwh
Scotland has stabilised, registering a 2010 [ 27351 GWh
smalll increase of 0.2% from 2017 to 2018. This 2011 | 2 ¢sc Gwh
ncrece s concentated n e non oz N . 7 o
domesicsector, where 2os Y :: 7 G
consumption increased by 2.6%, whereas
it decreased by 3.2% in the domestic sector.
Aversge sl v R - o
consumption per household in Scotland
, 2018 9,686 GWh 14,509 GWh 24,195 GWh
is 3,910 kWh, down by 26.2% on 2005-07.

% Change

Average electricity consumption by -20.4% -15.3% -17.4%

household is significantly higher in the islands,
because households are predominantly off

=87 T B e
the gas grid and therefore more likely to use electricity to heat their homes. N7/ , T /ﬂ\/ﬂ\ :
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How has Scotland’s heat consumption changed? Heat Consumption | &

Non-electrical heat demand by sector Reducing heat demand is a key priority
Scotland, 2005 - 2017 identified in the Scottish Government Heat
Policy Statement published in 2015.

2005/ 2,007 40,996 GWh 56,746 GWh 97,742 GWh
(baseline)
Domestic Industrial/Commercial Non-electrical heat demand follows a similar
200 | 02028 6wh - pattern to electricity; consumption
oo [ - :: o Seadly declined, dropping by 15.6% from 2005
7 [ ;o< cw, 702017, i decine may be aresuffof
improved energy efficiency, improvements in
the building stock, rising gas prices and rising
o0 [ : o5: o temperatures.
There is an aim published in the Climate
202 [ :: ;- cwh Change Plan to reduce domestic heat
20 [T oo demand by 15% and non-domestic heat
coe [ ¢ ;o demand by 20% befween 2015 ond 2032
o [ -+ o However, non-clectical heof demond
increased from 2015, up by 4.8%, more so in
the non-domestic (6.7% increase) than the
2017 34,708 GWh 47,796 GWh 82,504 GWh domestic sector (2.3% increase). This may be
7% Change 15.3% 15.8% 15.6% explained by lower gas and oil prices and

from baseli -
fom paseine unseasonal weather conditions.

=R p 1 .. ’@ﬂ
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https://www.gov.scot/publications/heat-policy-statement-towards-decarbonising-heat-maximising-opportunities-scotland/
https://www.gov.scot/publications/heat-policy-statement-towards-decarbonising-heat-maximising-opportunities-scotland/
https://www.gov.scot/publications/scottish-governments-climate-change-plan-third-report-proposals-policies-2018/
https://www.gov.scot/publications/scottish-governments-climate-change-plan-third-report-proposals-policies-2018/
https://scotland.shinyapps.io/sg-energy/?Section=EnergyEfficiency&Subsection=DemandReduction&Chart=HeatConsumption

How has Scotland’s gas consumption changed? Gas Consumption | &

For gas specifically, consumption dropped

by 20.4% overall from 2005-07 to 2018. The saving Total gas consumption by sector
in gas consumption between 2005 and 2018 is the Scotland, 2005 - 2018

equivalent of almost half of the annual gas use in

2005/2007

Scottish homes. Reduction in gas demand (baseline) 34,713 GWh 25,068 GWh 59,781 GWh
aseline

compared to 2005 is greater in the non- Domestic Non-domestic

domestic seclor (23.3% reduction) than o [ ¢+ G

the domestic sector (18.3% reduction). 2004 _ 58,810 GWh
The average gas consumption per household 2007 [ 50V
dropped by 30.2% from 2005-07 to 2018. In this 2008 _ 57,424 GWh
period, the number of households increased by 2009 _ 51,108 GWh

8.9%. which illustrates the role that energy 2010 _ 53.190 GWh
efficiency measures and improvements in the 2011 _ 51,138 GWh
building stock made in reducing gas demand. 012 _ 50531 GWh
Despite the longer ferm decrease in gas 2013 _ 48,647 GWh
consumption, it has stabilised in recent years. 202 [T - cvh

In 2018, gas use is 2.4% greater than its lowest 2015 _ 46,879 GWh

point in 2016. Falling gas prices may have played - _ 46461 CWh

arole in this.

Average domestic gas consumption per 2018 47,578 GWh
household in 2018 is 13,522 .

kWh, down by 30.2% on 2005-07, rom bateline 18:3% e e

and down by 1.5% on 2017. Average gas Source: BEIS

consumption by household differs by local

authority, ranging from 10,803 kWh in the Western Isles to 18,074 kWh in East Renfrewshire. = & (- o .ﬁ.ﬁ - j%\ .
* i certP EEn £

Page 47 Annual Compendium of Scottish Energy Statistics 2020



https://scotland.shinyapps.io/sg-energy/?Section=EnergyEfficiency&Subsection=DemandReduction&Chart=GasConsumption

How has Scotland’s consumption in the transport sector

Transport Energy Consumption Q’b

changed?

Road and rail energy consumption
Scotland, 2005 - 2018

While consumption in all other sectors

declined since the 2005-07 baseline, it 2005/2007 Road - Personal Road - Freight el fotal

has increased slightly in (baseline) 38,520 GWh

the transport sector, up by 0.9% to 38,851

GWhin 2018, 205 [ - s:: v

2006 [N :csq v

The composition of Scottish transport 2007 _ a8z cn

energy consumption has changed over 2008 | s7.133GWh

fime: 2009 [N :::7: cwh

e Consumption of fuel for personal road 2010 _ 37.767 GWh
transport (buses, cars, motorcycles) 201 [ o722 Gwh
has decreased by 6.2%. Conversely 2012 _ 37,025 GWh
freight has increased by 15.6%. 203 [ ;oo

e Consumption from diesel cars 204 NG 7 sqscwh
has increased by 64.7%, whereas 2015 _ 37,571 GWh
consumption o I ;! GWh
from petrol vehicles dropped by 34.4% 207 | 9 :2cvh

e Energy consumption from buses 2018 38,851 GWh
decreased by 23.8% including a 14.2% % Change 6.2% 15.6% san 097

from baseline

drop on 2017. Fuel consumption in rail
rose by 6.4% from the baseline. Source: BEIS

i VIR o ST - /ﬁ\
Bl oot e £
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https://scotland.shinyapps.io/sg-energy/?Section=EnergyEfficiency&Subsection=DemandReduction&Chart=TransportEnConsumption

How energy efficient are dwellings in Scofland? Domestic EPCs | &

Energy efficiency levels in the Scottish housing stock are monitored Distribution of housing stock by EPC band

using the Standard Assessment Procedure (SAP) and expressed as an (based on SAP 2012 RASAP v9.93)
Energy Efficiency Rating (EER). These ratings are banded from A fo G, Scotland, 2018 |

where A is a very efficient dwelling and G denotes a low energy
efficiency dwelling. c

The Scottish Government's Energy Efficient Scotland: Routemap sets or better

an ambition for ‘every Scottish home to achieve at least a band C in
its Energy Performance Certificate (EPC) by 2040 (where technically 2018 42.7%
feasible and cost effective).

The methodology to assess of the energy performance of a dwelling

changed: Source: SG
SAP 2012 based RASAP (v9.93): This is based the latest . . .
’ eecon v2.93): This s based on the lates Proportion of domestic properties rated
methodology intfroduced in November 2017 and only data for
EPC band C or above

2018 is available. Under this measure, more than four in ten (43%)

Scottish homes were rated at least EPC band C. Scofland, 2014 - 2018

. Thi : 35.5% ®

e SAP 2012 based on RASAP (v9.92): This allows for comparisons over 44.0%

a longer period. Under this measure 44% of Scottish homes were

rated as EPC band C or better in 2018, similar to the previous year.

However, it is up from 35% in 2014. SAP 2012

. . . RASAP v9.92
By way of comparison, 34% of dwellings in England have an EPC
rafing of C or better according fo the 2018 English Housing 2014 2018
Source: SG

Survey (RASAP changed to version 9.93 halfway through data
collection).

: -, M. s —
e P e AT
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https://www.gov.scot/publications/energy-efficient-scotland-route-map/
https://www.gov.uk/government/collections/english-housing-survey#2018-to-2019
https://www.gov.uk/government/collections/english-housing-survey#2018-to-2019
https://scotland.shinyapps.io/sg-energy/?Section=EnergyEfficiency&Subsection=EfficiencyMeasures&Chart=DomEPCs

What impact does wall insulation have on energy

efficiency?

Proportion of eligible homes
with wall insulation
Scotland, 2007 - 2018

/——

_- L
18.9%
-
-y,
8.7% — — fra— - n
— = = Soﬁ-d-

2007 2018
Source: SG

Cavity wall insulation reduced energy
consumption by 9.3% in 2017.

Solid wall insulation reduced energy
--- consumption by 12.1% in 2017.

Page 50

Wall Insulation Q’b

In 2018, almost six out of every ten dwellings (59%) had some
form of wall insulation. This comes close to meeting the aim in
Scottish Government’s Climate Change Plan that 60% of walls
will be insulated by 2020. The proportion of dwelling with wall
insulation is similar to 2017, but the longer term trend shows an
increase (42% in 2007). Levels of wall insulation remain higher in
the social sector at 70% compared with §5% in the private
sector.

There is a big difference between cavity and solid wall
dwellings, however; 73% of cavity wall dwellings have cavity
wall insulation whereas just 19% of solid wall dwellings have
solid wall insulation in 2018. Both types of insulation have seen
longer term improvements but are unchanged on last year.

Between the CERT and ECO schemes, there were around
387,000 wall insulation measures installed by the end of 2018 -
approximately 318,000 cavity wall insulation measures and
69,000 solid wall measures.

We can look at the impact of wall insulation in terms of energy
consumption and cost savings using BEIS' impact of

measures analysis. It looks at savings between the years 2016
and 2018 where wall insulation has been installed in

2017. Cavity wall insulation saved Scofttish homes an average
of 1,300 kWh or 9.3% of energy consumption and solid wall
insulation saved 1,900 kWh or 12.1% of energy consumption.

=R o +u ’@ﬂ
S SoitP i A
11 o‘\?”ﬂlmﬂ
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https://www.gov.scot/publications/scottish-governments-climate-change-plan-third-report-proposals-policies-2018/
https://scotland.shinyapps.io/sg-energy/?Section=EnergyEfficiency&Subsection=EfficiencyMeasures&Chart=WallInsulation

What impact does loft insulation have on energy

Loft Insulation Q’b

efficiency?

Loft insulation improved rapidly over the last
few years. In 2018, 94% of Scottish homes were
insulated fo 100mm or more. This is unchanged

Proportion of homes with loft insulation, by thickness
Scotland, 2010 - 2018

from 2017, but up from 73% in 2007. This can 300mm “omm Imm - one  200m
largely be attributed to the installation of top- - S el orbetier
up insulation in the early 2010s.

More than three-fifths (62%) of dwellings have -

loft insulation of 200mm or more in 2018, 2012 _ - 54.0%
substantial rise from 18% in 2007. This is still short 2013 _ - 62.0%
of the aim in Scottish Government’s Climate

Change Plan that 70% of lofts in the residential 2014 _ - 62.0%
sector will have at least 200 mm of insulation 2015 _ - 64.0%
30% of Io.f’rs were insulated to a hlgh s.’rondord 2017 _ - 43.0%
of insulation (300 mm or more), outlining scope

for improvement to the highest level. This 2018 62.0%
proportion has remained about this level since

2015, following year on year increases Source: SG

from 5% in 2010.

By 2018, government schemes (CERT and ECO) delivered around 480,000 |oft Loft insulation reduced
insulation measures in Scotland.

. energy consumption
The impact of |oft insulation in terms of energy saving is not as great as wall insulation; by 1.7% in 2017.

the average saving in 2017 for Scottish homes was 200 kWh, or 1.7% of energy
consumption.
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https://www.gov.scot/publications/scottish-governments-climate-change-plan-third-report-proposals-policies-2018/
https://www.gov.scot/publications/scottish-governments-climate-change-plan-third-report-proposals-policies-2018/
https://scotland.shinyapps.io/sg-energy/?Section=EnergyEfficiency&Subsection=EfficiencyMeasures&Chart=LoftInsulation

What impact do boilers have on energy efficiencye Boilers | &

Boilers in Scottish homes have been improving rapidly
as well. In 2018, more than seven in ten (73%) dwellings
had a condensing boiler and more than six in ten (62%)
had a boiler that met the minimum efficiencies
specified by the current Building Standards. The
proportion of homes with these boiler types increased
on 2017 (67% and 57% respectively).

Average savings for installation of condensing boilers in
Scottish homes are 1,000 kWh or 7.4% of energy
consumption.

It is worth noting that all of these energy efficiency
savings do not take into consideration the “rebound
effect”. This is where savings achieved through energy
efficiency may be minimised by resulting changes in
behaviour. For example, as a consequence of getting
a new boiler, people may use it more often, and may
increase their heat demand.

o Boiler improvements reduced energy
consumption by 7.4% in 2017.
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Proportion of homes with boiler improvements

Scotland, 2009 - 2018
New Boilers
(posi.w%
70/
73%

2%
Condensing b2%

Boilers

Standards Compliant
Boilers

17%

2009 2010 2012 2018

Source: SG
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https://scotland.shinyapps.io/sg-energy/?Section=EnergyEfficiency&Subsection=EfficiencyMeasures&Chart=Boilers

Y\ome IS\

Eneray now

Eneragy today
Eleckriciy

Consumer Engagement
and Protection

“We will work hard to protect consumers from excessive or
avoidable costs, and promote the benefits of smarter
domestic energy applications and systems”




What is consumer engagement and protection? S

Consumer engagement and protection is about placing the emphasis on the Scottish consumer and ensuring that they have a
fair deal. To this end, it is important that consumers are informed, engaged and empowered, and that all consumers have equal
access to make changes to the way they consume energy if they so desire. This will be increasingly important as the energy
sector continues to evolve. To this end, in May 2019, Scottish Government issued its Energy Consumer Action Plan, which sets out
a commitment to ensure consumers are at the heart of Scotland's energy fransition.

This section focuses on the following areas:
. Energy prices and fuel poverty
. Consumer choice and switching

. Monitoring energy usage and smart metering

= R p
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https://www.gov.scot/publications/energy-consumer-action-plan-putting-consumers-heart-scotlands-energy-transition/pages/1/
https://scotland.shinyapps.io/sg-energy/?Section=ConsumerEngagement

How do Scottish consumers pay their energy bills? Energy Bill Payment Methods |

The way in which customers pay their energy bills may be able to tell us Proportion of payment methods used
something about engagement and vulnerability of for electricity bills
customers. The majority of customers in Scotland pay by direct debit for Scofland, 2005 Q3 - 2020 Q1

electricity and gas, and this has gradually risen from 44% in September 64%
2005 to 64% in March 2020 for standard electricity, and
from 47% to 65% for gas. Customers paying by credit, that is paying on

receipt of their bill, has declined in the same period, Plrect bebit
from 36% to 18% for electricity and 44% to 19% for gas. 44%

Proportion of payment methods used 36%

for gas bills Prepayment requires the ——
Scotland, 2005 Q3 - 2020 Q1 customer to make an -

5% advance payment 20% -
before the fuel can be Prepayment 18%
S ) used. Prepayment
Direct Debit
/\\A/J customers tend to be
47%

more likely to be in
vulnerable
circumstances than
customers who pay for their energy through other means. The proportion of
Scottish prepayment customers for electricity stabilised at
approximately 20% since 2005, suggesting that prepayment customers do
6% not tend to move to other payment methods. For gas it rose
from 9% in September 2005 to 16% in March 2020. The overall frend for gas
indicates that credit customers have been moving to direct debit and

repayment.
2005 Q3 2020 Q1 prepay =@ 5

W, s =
dq b <
Source: BEIS N W mm /'
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https://scotland.shinyapps.io/sg-energy/?Section=ConsumerEngagement&Chart=BillPayments

How have electricity prices for Scottish consumers N

Electricity Bill Prices

changed?

Electricity prices have risen substantially in real teams for all
. T Average annual domestic standard electricity
Scottish consumers compared to the early 2000s, with direct bills in Scotland (based on 2010 prices)

debit customer prices increasing by over 75% from its lowest scotland, 1990 - 2019
point in 2003. This is even though electricity demand decreased
substantially from this point to the present day.

£676

£613

Prices had stabilised, however, in 2019 they increased each year Prepayment £568

for the last three years for direct debit (up 20.3% in real terms

from 2016) and standard credit consumers (up 18.6% from 2016).  £45¢
Prices for prepayment customers remained steady in this period;

this may be a result of Ofgem’s prepayment price cap that

came into force in April 2017. As such, prepayment customers Stordard Credit
now pay on average the lowest electricity bills in Direct Debit
Scotland, 16.1% lower (based on 2010 prices) less than standard

credit customers who pay the most.

£414

There are substantial differences in electricity prices between

North and South Scotland* — overall, North Scotland residents are

paying on average 6.0% a year more than South

Scotland residents, and pay the highest electricity bills of all 1990 2019
regions in the UK. This is likely to be a result of greater costs Source: BEIS
distributing electricity to remote parts of Northern

Scotland. Electricity bills for South Scotland residents tend to be similar to the UK as a whole.

X =X
=R p T + e ﬁ
*North and South Scotland refer to the Public Electricity Suppliers (PES) regions. South Scotland includes the central belt EEEI;i:( " ] /ﬂ\ g
N [ splmafp ‘-. ®
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https://www.ofgem.gov.uk/gas/retail-market/market-review-and-reform/implementation-cma-remedies/prepayment-price-cap
https://scotland.shinyapps.io/sg-energy/?Section=ConsumerEngagement&Chart=ElecBillPrices

How have gas prices for Scottish consumers changed? Gas Bill Prices | &

Average annual domestic standard gas
bills in Scotland (based on 2010 prices)
Scotland, 1998 - 2019

Like with electricity, average domestic gas
prices increased in real terms compared to
their lowest point in 2001; direct

debit and standard credit customers’ bills
almost doubled, and prepayment customers
increased by 78.4%. The cost of gas rose at a
faster rate than electricity. Scottish gas

ko2 prices peaked in 2014, and by 2019 dropped by

£578
£545 approximately 20% on this peak.

Prepayment

Direct debit customers have the lowest bills

in 2019 and standard credit the highest, 10.4%
£362 Standard Credit more. Even though standard credit customers
have the highest bills, they dropped by 2.4%

£343 Direct Debit .
from 2018 and 2019. In the same period,
£300 prepayment customers increased by 7.9%.
Differences between bills in North and South
Scotland are negligible, and both regions are
marginally lower than the British total.
1998 2019

= R »
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https://scotland.shinyapps.io/sg-energy/?Section=ConsumerEngagement&Chart=GasBillPrices

How many households in Scotland are in fuel poverty?e Fuel Poverty | &

In July 2019 the Fuel Poverty (Targets, Definition and Strategy)

(Scotland) Act received Royal Assent. This Act contains a new Rates of fuel poverty and extreme fuel poverty
definition of fuel poverty: a household is in fuel poverty if, in order ~ Scofland, 2012 - 2018
to maintain a satisfactory heating regime, total fuel costs Extreme

necessary for the home are more than 10% of the household’s
adjusted net income (after housing costs), and if after deducting

2012 15.1% 29.0%

fuel costs, benefits received for a care need or disability and 2013 16.0% 31.7%
childcare costs, the household’s remaining adjusted net income is

insufficient fo maintain an acceptable standard of living. Extreme 2014 15.2% 28.8%
fuel poverty follows the same definition except that a household

would have to spend more than 20% of its adjusted netincome 2015 13.0% 27.7%
(after housing costs) on total fuel costs and maintain a satisfactory

heating regime. 2016 12.6% 25.7%

In 2018, 25.0% of households were estimated to be in fuel poverty,
a similar level to 2017. The 2018 fuel poverty rate is likely to reflect
changes in fuel prices, income and energy efficiency. 11.3% were
living in extreme fuel poverty in 2018. The rate of extireme fuel
poverty has been decreasing since 2013 (16.0%) and is the lowest
rate recorded by the survey since 2012.

2017 11.9% 23.7%

2018 11.3% 25.0%

Source: SG

Households who have gas as their primary fuel type are significantly less likely to be in fuel poverty. Just 23% of gas households are
in fuel poverty, whereas 43% of households that use electric heating are fuel poor.

Energy efficiency of homes is closely linked with fuel poverty; just 19% of households with an EPC band of B or C are fuel poor,
compared to 29% at band D, 31% at band E and 35% at bands F or G. The Energy Efficient Scotland Routemap sets the aim for all
homes with households in fuel poverty to reach EPC C by 2030 and EPC B by 2040 (where technically feasible and cost effective).

A third (34%) of fuel poor households currently have at least EPC band C. = ( PN gt Py, /ﬂ\
= »A,va ¢ 2 y /ﬂ\ "
B P D
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http://www.legislation.gov.uk/asp/2019/10/section/1/enacted
http://www.legislation.gov.uk/asp/2019/10/section/1/enacted
https://scotland.shinyapps.io/sg-energy/?Section=ConsumerEngagement&Chart=FuelPoverty

In the last ten years, the number of electricity and gas suppliers
in the Scottish market increased substantially, meaning that
consumers have greater choice of supplier. However,

the largest six suppliers — Scoftish Power, SSE, British Gas, E.ON,
npower and EDF - sfill collectively dominate the market. They
supply electricity and gas to 80.1% in North

Scotland and 74.6% in South Scotland. Based on market shares,

Ofgem classify other suppliers into medium and small — South
Scotfland have a higher share of both than North Scotland.

However, switching of energy suppliers is growing in Scotland.
Between January and December 2019, switching rate for
electricity and gas in Scotland was 20.3%, a steady increase
from 14.0% in the twelve months ending May 2017. The
switching rate is now on par with Britain as a whole (20.5%),

whereas back in May 2017, switching was 2.7 percentage points

higher in GB. Switching is consistently higher in South
Scotland (21.2% in the twelve months ending December 2019)
than North Scotland (18.1%).

Even though the proportion of Scottish consumers switching is
matching GB levels, there remains a third (33%) of consumers in
Scotland who have never switched electricity or gas supplier

according to Ofgem's 2019 Consumer Engagement Survey. This

is higher than 27% in Britain as a whole.
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Proportion of customers who have switched
energy supplier (gas and electricity
combined, rolling 12 months)

Scotland, May 2017 - Dec 2019

Whole Scotland

May 2017 December 2019

Source: Xoserve, Ofgem
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https://www.ofgem.gov.uk/publications-and-updates/consumer-survey-2019
https://scotland.shinyapps.io/sg-energy/?Section=ConsumerEngagement&Chart=EnSupplySwitch

How much do Scottish consumers monitor their energy

Smart Meter Installations Q’)

use?

Scottish consumers have been increasingly monitoring their energy usage in
the last ten years. According to the Scottish House Condition Survey, the Smart meter installations
proportion that say they closely monitor their energy usage has increased from Scotland

44% in 2008 to 58% in 2018.

Cumulative
Jan 2012 - Jun 2020

The UK Government required supply companies to offer smart meters to their
customers to enable them to monitor their energy usage. Data from Electralink
suggests that as of June 2020, 1.1 million smart meters were installed in .
Scotland, representing 39.2% of all meters in Scotland. This is up o ‘ %{a
from 9.7% in November 2016. Smart meter installations slowed since March 2020 hdl
as aresult of the covid-19 lockdown, but showed signs of picking up in June as
a result of easing of lockdown restrictions.

Greater progress has been made in the smart meter rollout in South Scotfland
compared to North Scotland — 43.3% of all South Scotland meters have been
installed compared to 28.3% in North Scotland. This may be a consequence of
the fact that North Scotland is more sparsely populated than South Scotland,
meaning that installing a large number of meters in North Scotland is more
challenging.

Total
1,100,120
39.2%

There is evidence to suggest that having a smart meter can make

consumers more aware of their energy use and make energy saving changes
as a consequence. According to Ofgem’s Consumer Engagement Survey, of Scottish
consumers that have a smart meter, almost six in ten (58%) say they monitor their energy .. : .

s AV
i Sl S A 1 e
use more closely and they encourage others in the household to use less energy. <> ou@pm i
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https://www.gov.scot/publications/scottish-house-condition-survey-2018-key-findings/
https://www.ofgem.gov.uk/publications-and-updates/consumer-survey-2019
https://scotland.shinyapps.io/sg-energy/?Section=ConsumerEngagement&Chart=SmartMeters
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“Scotldnd should have the capacity, the connections, the
flexibility and resmence necessary to maintain secure and

" reliable supplies of ene energy to all of our homes m&-a,

——

businesses as our energy transition takes place” s
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What does system security and flexibility mean? S

System security is having confidence in being able to meet energy demand at all times for both electricity and gas. Supply
capability is a combination of domestic generation capability or production capacity and the capability of the networks to
securely transfer energy into Scotland. In order for the system to remain secure, supply capability must be greater than demand.

Flexibility is about having resources which can be called on quickly in response to changing conditions by either an increase or
decrease in their generation, production, demand or storage of energy.

The Energy Strategy looks at system security and flexibility within
Scotland itself. For Scotland to be fully secure, domestic
generation and energy transferred to and from the rest of
Britain must exceed Scotland’s demand.

This section focuses on the following areas: = .
»—Energy generation / Imports / transfers

*  Scofland’s energy demand production capacity capability

. Scotland'’s total electricity capacity

. How supply and demand compare Must
« The extent to which Scotland can meet demand via its Exceed
own generation

. Imports and exports MEnergy

«  Scotland’s security of supply for gas Lt Lnd demCI nd
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https://scotland.shinyapps.io/sg-energy/?Section=SystemSecurity

What does Scotland’s electricity system look like? Electricity generation and supply

Before looking at how Scotland’s electricity system remains secure it's worth considering how it is comprised.

Electricity generation and supply
Scofland, 2018

]
Transfers from
other generators
3,758 GWh
/;ecl'ricify Supplied

37,733 GWh

Consumption from
public supply

= 25,495 GWh
Own Use
2,529 GWh
Total Electricity
- Consumption

29,711 GWh

Consumptiol
by autogenerators
4,216 GWh

Total Generation

48,236 GWh
Net Exports

13,517 GWh

Gross Electricity
Consumption
34,719 GWh

Losses
2,479 GWh

Source: BEIS

In 2018, Scotland generated 48.2 TWh of electricity. After electricity use for generators and transfers to the public supply, 37.7
TWh of electricity was supplied by major power producers, the highest amount since 2015.
Consumption from public supply is 25.5 TWh in Scotfland in 2018, which is the equivalent of just over half (62.9%) of the electricity

Scotland generated. 6.7 TWh of domestic generation is consumed to generate electricity, and 2.5 TWh is lost through transmission
and distribution networks. The remainder makes up Scotfland’s net exports fo consumers elsewhere in ’rhe UK

2 i Ee AT e
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https://scotland.shinyapps.io/sg-scottish-energy-statistics/?Section=SystemSecurity&Chart=ScotGenSupply

What does Scotland’s energy demand |ook likee Daily Energy Demand | &

For energy supplies to remain secure, the system must be able to meet demand at peak times. Hence seasonality is key as
demand is higher in the winter than the summer. The chart illustrates this, showing Scotland’s energy use on a daily basis from 2013.
It shows that seasonal variations in the demand for electricity are much smaller than they are for gas.

During the winter of 2019/20 the peak daily demand for gas was 293 GWh (on 18t November 2019). This was more than five times
greater than the minimum gas demand in summer 2019 (55 GWh on 3@ August 2019).

In 2019/20, peak electricity daily demand (96 GWh, also on the 18t November 2019) was double that of minimum demand (50
GWh on the 18t August 2019).

Energy use in Scotland per day
Scotland, Jan 2013 - Jun 2020

293 $5Wh

f

TN PN Y WMWM | i

Trqnspori
Electricity

Jan 2013 Jun 2020

Source: Sheffield, National Grid, BEIS
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What electricity capacity does Scotland have availablee Maximum Supply Capacity and Peak Electricity Demand | &

From a security of supply perspective, it is important to look at the supply capability of the system which can be relied on at times
of high demand. As such, the analysis here excludes intermittent renewable generators including wind and solar.

Discounting these, Scotland had a Total maximum non-intermittent supply capacity
maximum supply capacity of 10.0 GW by source
available in 2019/20. This breaks down as 2010/11 -2019/20

5.5 GW of non-intermittent generation in ceor coal Noclear :lt;ri(e) Z?LTSS: Hr T 7:12:::
Scofland and 4.5 GW of import capability. Total Scottish generation: 9,066 MW

The main sources of domestic generation 2010/11
capacity are: more than 2.2 GW from

nuclear (from Hunterston B and Torness),

1.3 GW of large hydro plants, almost 1.2 2012/13
GW from gas (Peterhead) and 0.7 GW of 2013/14
pumped hydro (Cruachan and Foyers).
The secure import capability consists of 0.5
GW of capacity available on the Moyle 2015/16
interconnector from Northern Ireland and
3.9 GW of on tfransmission networks from
England and Wales. This import capacity
refers to what could still be safely imported 2018/19
following major faults on the electricity

11,366 MW

10,113 MW

2011/12

2014/15

10,957 MW

2016/17

2017/18

2019/20
SYSfem . Total Scottish generation: 5,578 MW

Source: BEIS, National Grid
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How does capacity relate to peak demand@

From a security of supply perspective
the important comparison is maximum
capacity with the level of peak
demand. In the chart, the maximum
supply capacity is plotted against the
peak demand for each year.
Scotland’s electricity system remained
secure in each year in terms of having
confidence that we can meet peak
demand. Scotland’s peak demand in
winter 2019/20 was 5.0 GW,
comfortably within maximum supply
capacity of 10.0 GW.

Page 66

Maximum Supply Capacity and Peak Electricity Demand Q’b

Maximum supply capacity and peak electricity demand
2010/11 -2019/20

Peak electricity demand for the year 6,580 MW

2010/11

Maximum supply capacity

11,366 MW

6,610 MW
2011/12

11,629 MW

6,256 MW
2012713 10,472 MW

5,830 MW
2013/14

10,948 MW

5,509 MW
2014/15

10,957 MW

5,653 MW

2015/16 8.693 MW
5,661 MW

v [ —

5,266 MW
2017/18

8.874 MW

5,303 MW
2018/19

10,113 MW

5,006 MW
2019/20

10,028 MW

Source: BEIS, National Grid
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What about Scotland’s energy demand during the

Covid-19 Q‘b

Covid-19 lockdown?

As a result of the covid-19 lockdown, electricity use in Scotland declined significantly. Since lockdown, average daily electricity
demand in Scotfland in 2020 is 16% lower than the equivalent period in 2019. In 2020, average daily demand is 23% lower after
lockdown than before. Even though more people are working from home, the presumed increase in domestic* consumption is
more than offset by the inactivity from non-essential commercial and industrial premises.

The profile of electricity use changed during lockdown too. The typical morning electricity “peak” flattened out, as electrical
showers, kettles, lights and heating were spread over a slightly longer period. Half hourly peak demand was lower than normal -
3.8 GW post lockdown compared to 4.6 GW in the same period in 2019.

Daily electricity demand - 2020 vs 2019
Scotland

100
GWh

a0y \/‘ 'V" MU~

50 23/03
GWh Lockdown

1
2019 :
1

o VoA N

28/05
Phase 1

19/06
Phase 2

10/07

2020 Phase 3

25
GWh

06/01/20 02/08/20

Source: National Grid
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*Note that it is not possible to disaggregate domestic and non-domestic consumption from this analysis. + /ﬂ\
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Can we meet Scotland’s electricity demand via our own

Scottish Generation Meeting Demand Q’b

generation?

Another way we can understand how Scottish and GB-wide security of supply interact is to consider what proportion of the time
Scotland is able to meet its electrical demand from its own generation. The chart shows the proportion of time (based on half
hour settlement periods) across the year where Scottish generation exceeds estimated demand. It shows that for the last ten
years, Scotland has almost always met its own electricity demand via its own generation; in 2019, this was 98.4% of the time.
During the remaining 1.6% of the year - approximately 140 hours - we had the ability to import electricity into Scotland. This is an
important role for the electricity fransmission network.

Excluding wind, Scottish generation met demand an estimated 76.9% of the time in 2019. This has fallen from 98.4% in 2015 after
which Longannet closed. These figures suggest that there is at least some wind generation for the vast majority of the time.
Analysis suggests that in 2019, there was sufficient wind across Scotland to generate at least 200 MW per half hour for 98.7% of the

fime. Proportion of time Scotland is capable of meeting
demand from Scottish generation
Scoftland, 2009 - 2019

For almost three quarters (74.4%) of the time in
2019, Scotland met its own demand with itfs
domestic low carbon generation only (renewables
and nuclear), down from its peak of 77.8% in 2017.
This is likely to be related to outages in Hunterston
nuclear power station in 2018 and 2019.

100.07% Excluding wind

76.9%
74.4%

Low carbon 42.3%

generation

Scotfland’s rapid rise in renewable electricity 15.8%
generation means that renewables alone met 0.0%
electricity demand for an estimated 42.3% of the 2009 2019

time in 2019, rising from 0.0% as recently as 2012. Source: Elexon, National Grid
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What about imports and exports?

Electricity imports and exports
Scotland, 2000 - 2019

17,097 GWh

9.582 GWh
Net exports:

15,854 GWh

Imports

R Ve

2000

Ve 1,244 GWh

2019

Electricity Imports and Exports

The electricity fransmission network links Scotland to England
and Wales and the Moyle undersea cable links Scotland to
Northern Ireland. Throughout the year when Scottish
electricity generation exceeds Scottish demand electricity

is exported. Likewise when demand exceeds generation
electricity is imported.

The fact that Scotland’s own supply is secure, and its
abundant generation of electricity via wind means that
Scotfland has long been a net exporter of electricity. In 2019,
Scotland exported almost 17.1 TWh, equivalent to powering
every household in Scotland for 21 months. This had an
estimated wholesale value of almost £745 million.

In recent years, imports have increased as well, rising from
approximately 200 GWh in 2014 to more than 1 TWh for every
year since 2016. This is possibly a consequence of the closure
of the coal-fired power station at Longannet in 2016, which
has meant that there has been a potential need for Scotland
to have non-intermittent electricity generation available.

This all means that Scotland’s net exports of electricity
(exports minus imports) in 2019 was 15.9 TWh, its highest to

Source: BEIS date.

In Q1 2020, Scotland had record quarterly net electricity exports of 6.7 TWh, thanks to record renewable generation that quarter.
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What about electricity storage? Electricity Storage | &

Electricity storage capacity
Electricity storage is another important source of flexibility as it~ Scofland, March 2020
will allow us to maximise the amount of renewable electricity
we generate and deploy it when it is most needed.

Total
By March 2020, Scotland has 764 MW of storage available, the
vast majority of this from the pumped hydro plants at Pumped
Cruachan and Foyers. At least 24 MW of battery storage is Storage
. Hydroelectricity
currently operational.
Battery 24 MW

Pipeline storage capacity by planning stage
Scotland, March 2020

Under Awaiting Application
construction construction submitted

Source: BEIS

There is aimost 3.6 GW of storage projects in planning or awaiting

Total 3,574 MW ]
construction. Most of this comes from four separate pumped
hydro projects with a combined capacity of 2.8 GW. There are a
Pumped 210 number of battery storage projects in the pipeline also,
Storage MW 2,809 Mw totalling 765 MW if all eventually became operational.
Hydroelectricity
Battery 765 MW

Fyfa % @ e #i\
. X H@ ) 2 ¢
Source: BEIS <> Mimolp /ﬂ\
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What about Scotland’s security of supply for gas<e Gas security | &

Gas distribution from St Fergus gas terminal
Scotland, Jan 2014 - Jun 2020

For gas, demand is secured at a GB level. GB
supplies come from a mixture of North Sea gas
fields and imported supplies from pipelines
within continental Europe, or from liquefied
natural gas from international markets.

Gas physically consumed in Scotland currently
comes entirely from gas that flows into the St
Fergus gas terminal in Aberdeenshire -
approximately 238 TWh in 2019. This is down
from 292 TWh in 2018. Gas from St Fergus is
more than ample to account for Scotland’s
gas demand, which comprises a quarter
(26.2%) of all of St Fergus’ gas.

Imports and domestic supply that are
distributed from St Fergus accounts

for 26.3% of all of UK’s gas in 2019, down
from 33.5% in 2018.
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Oill and Gas
Strengths

“We will support investment, innovation and diversification
across our oil and gas sector, working with industry to
advance key priorities such as maximising the recovery of

remaining resources”



Why are oil and gas still important to Scotlande S

While there is increasingly a move to renewable and low carbon alternatives for energy supply in Scotland, fossil fuels still play
arole. North Sea oil and gas production are highly regulated, with some of the most advanced and comparatively least-
polluting production methods in the world. Maintaining domestic oil and gas production can lead to lower net global
emissions than under a scenario where Scotland depends more on imports.

Oil and gas is likely to have continued importance in Scotland’s
energy mix. The National Grid Future Energy Scenarios suggest that
oil and gas will still be a factor in the UK's energy supply in the short-
term, albeit with reduced importance. According to the estimates
by the Oil & Gas Authority (OGA), the industry regulator, up to 20
billion barrels of oil and gas could still be recovered from the UK
continental shelf (UKCS), which could sustain production for at least
another 20 years.

This section looks at statistics that show the significance of oil and
gas to Scotfland in terms of:

. Production
. Consumption

. Exports and value to the Scottish economy.
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How important is oil and gas in Scotland’s energy system? Primary Energy—Oil and Gas | &

Oil and gas remains an infegral part  Distribution of primary energy (indigenous production
of Scotfland’s energy system. The and imports)

chart looks at the primary energy, in s-otjand, 2005 - 2018
other words, fuels as they enter the

Total

Scofttish energy system. This refers to 1,946 TWh
the all the energy produced within Electricity
Scotland plus all the energy sz
imported into Scotfland.
Oil accounts for more than half of Natural gas
primary energy (55.2%), with gas 720 TWh
making up 35.7% and petroleum 1’fg§mh
products moking up 3.0% in 2018. This  petroleum products
makes up a total of 93.9% of 24Twh
Scotland’s primary energy e
(encompassing all of Scotfland’s
indigenous production and imports). . _ 7 TWh
This is the highest percentage of oll P:';‘:oryw(,,):s
and gas as a proportion of
686 TWh

Scotland’s primary energy, which
may be explained by the increase in
production of oil and the fall in coal

as a source of primary energy in
recent years. Source: BEIS, SG, HMRC
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How much oil and gas does Scotland produce? Scottish Oil and Gas Production | &

In 2018, Scotland (including Scottish adjacent waters)
produced an estimated 53.1 million tonnes of oil equivalent
(mtoe) of crude oil and natural gas liquids (NGLs) (equivalent to
617 TWh). While this is approximately 40% of its peak 1999, itis an
increase of 8.5% on 2017. Production across the UK Continental
Shelf (UKCS) has increased steadily since 2014 following several
years of substantial investment in the development of new and
existing fields. Scotland accounts for 95.3% of total UK crude oil
and NGLs production.

Oil and gas production
Scotland, 1998 - 2018

132.4 mtoe

Scotfland produced 24.1 mtoe of natural gas in 2018
(equivalent to 280 TWh), although this has dropped for each of
the last two years. It accounts for 62.4% of total UK gas
production. This is the equivalent of almost six times Scotland’s
gas consumption.

53.1 mtoe

44.2 mtoe

o o 24.1 mtoe
Oil and gas production as a

proportion of the UK
Scotland, 1998 - 2018

—g95.3%
91.2% ol 1998 2018
\’/—062.4% Source: Scottish Government
49.1 Vo g Gas
1998 2018
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How much oil and gas does Scotland consume®? Oil and Gas Consumption | &

Of the contribution oil and gas makes to primary energy in Scotland, only about a tenth (10.7%) is domestically consumed. This is
down from 13.3% in 2012.

Even with the growth of renewablesin  Ojl and gas consump’rion
recent years, oil and gas continue to Scotland. 2017

make up the majority of Scotland’s

energy consumption. In 2017: Peiroleum Other
products Gas fuels

e Oil and petroleum make up almost
half (46.6%) of all Scofttish
consumption and gas makes up a
third (32.2%). Just 21.2% of all
Scottish consumption comes from
other fuels. This means that oil and Domestic LA
gas make up 78.8% of all Scottish
consumption, slightly higher than
75.3% for the UK as a whole.

Overall

Non-domestic
e |Inthe domestic sector in Scotland,

gas makes up two-thirds of all

consumption (67.0%).

. Heat
e Oil and gas make up almost all of =d

Scotfland’s transport consumption,
and 91.3% of its heat demand.

Source: BEIS
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How much does Scotland make from oil and gas

Oil and Gas Exports Q.‘b

exporis?

In 2018, 82.3% of all primary oil and gas energy in Scotland was exported.

Turnover of Scottish offshore oil and gas exports stands at £24.5 billion in 2018, of which £16.0 billion is exported to the rest of the
UK and £8.4 billion exported to the rest of the world. The value of exports increased by 39.3% from 2017. This is the second year in
a row exports have increased, and it stands at its highest point since 2012. This is likely to be a consequence of production
stabilising and prices rising.

International sales of oil and gas produced in Scotland
Scotland, 1998 - 2018

£24,474
Tot million
£16,026
million
£7 722 Rest of
- U.K.
million
£5,469
million
1998 2018

Source: Scottish Government
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What is the oil and gas industry worth to Scotland’s

Oil and Gas GVA Q’)

economy?¢

The chart shows the gross value added (GVA) associated Gross value added (GVA) associated

with the offshore oil and gas production which is estimated to with oil and gas producﬁon
occur in the Scottish portion of the UKCS. In 2018, the
Scotland, 1998 - 2018

extraction of oil and gas is worth an estimated £11.6 billion in
GVA to the Scottish economy. The contribution of oil and gas
to the Scottish economy has increased for the second
consecutive year, up by £4.6 billion on 2017 to its highest
level since 2014. This is likely a consequence of increased

£11.636
billion

prices.

Oil and gas production is equivalent to 6.6% of total Scottish £7.206

GDP (including a geographical share of UK Extra Regio billion

activity) in 2018. 1998 2018
Oil and gas sales revenue Source: SG

Scotland, 1998/99 - 2018/19

£25.0 billion Estimated sales of oil and gas produced in Scotland are
£25.0 billion in the 2018/19 financial year. Sales income rose
for the third year in a row, up from £19.5 billion on the
previous financial year. The increased sales revenue is mostly
due to the recovery in oil prices.

£9.6 billion
1998/99 2018/19 , i _—
ource: Scottis overnmen .4 &\?ﬂﬁﬂ ﬁ\ GE
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How many jobs does the oil and gas sector supporte Oil and Gas Employment | &

UK Oil and gas employment by region
2018

!

4
' % The oil and gas sector still has an important role to play in Scotland in terms of
employment. In 2018, the offshore oil and gas industry supports an estimated 101,400
jobs in Scotland, similar to 2017. It still is the main sector in Scotland for employment
relating to energy, and makes up 39% of all oil and gas employment in the UK.

- .:'
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\
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Oil and gas employment
Scotland, 2015-2018

2015 109,200

Northern
Ireland
1%

2016
2017

England 2018

120,900

101,300

101,400

South East
South West 9%

6%

Source: Oil and Gas UK
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Contact: energystatistics@gov.scot
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