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Presentation to Energy Institute at launch of Insights paper

Context:

To complement its existing analysis of the bioenergy sector, the ETI wanted to find out more about current public
opinion of bioenergy in the UK and the potential drivers behind those opinions. To do this the ETI developed a survey
which was carried out by YouGov in 2015. An extended version of the survey was repeated in 2016.
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« The ETlI is a public-private partnership
between global energy and engineering
companies and the UK Government

* Increasing energy demands and stringent
GHG emission targets out to 2050 (> 500
MtCO.e to 105 MtCO.e)

« This will require significant change to our
energy system

« ETI was set up to identify and accelerate the
development and demonstration (and de-
risking) of an integrated set of low carbon
technologies to deliver this step change
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BEE ET1 Technology Programmes energy

Tr technologies

We commission three types of projects:

Technology
Demonstration projects
. Large projects delivered
primarily by large
Technology Development  companies, system

projects integration focus
® typically .... typically ....
Knowledge Building £5-15m, 2-4 years £15-30m+, 3-5 years
Projects
] TRL 3-5 TRL 5-6+
typically ....

up to £6m, Up to 2
years
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ETI's 'ESME’ model indicates an important
role for bioenergy in the UK technclogies
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' ES M A national energy system design tool with sufficient spatial and temporal detail to

understand system engineering challenges.
Energy System

Modelling Environment

Mt CO2
600 -
[T Negative emissions from bioenergy with CCS offset the
500 - . need for expensive interventions elsewhere in the
. energy system.

400 - .

300 - . .

200 -

B Intl Aviation & Shipping

-80% target Transport Sector

100488 B B =B = .  memes———— Buildings Sector
(net) B Power Sector

I Other conversion
M Industry Sector
Il Other CO2

M Biogenic credits

2010
Historic) Bio credits

“negative emissions”

-100

Chart data from case v41
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MBS 1) £S)VE model indicates an Important g@w
gemm role for bioenergy in the UK tediigioge

' ES M A national energy system design tool with sufficient spatial and temporal detail to

understand system engineering challenges.
Energy System
Modelling Environment

Additional cost of delivering 2050 -80% CO2 energy system
NPV £ bn 2010-2050

600
No CCS _
500 - No Bio
1% of No building * Itis likely to be very hard to
400 éooslg packages deliver an affordable low
No nuclear
. carbon energy system
300 without Bioenergy or CCS
200 * Without both, it becomes
very hard to meet our 2050
100 1% of GHG targets
2050
GDP
0

No Targets Perfect low Practical low No building No Nuclear No CCS No Bio
costroute costroute efficiency
packages
Chart data from case dc14
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@ CETI Bioenergy Programme — key questions ﬂ@y

Hovy much negative What would be the best What are t_he right
emissions could be : combinations of
. ways to use this
realised through : : feedstock, pre-
: : bioenergy in the future :
bioenergy deployment in UK eneray svstem? processing, and
the UK? gy sy ' conversion technologies?

Enabling policy, regulatory and market
frameworks. Understanding public perception
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2015

21st — 24t August
3,105 respondents

2016

7th — 12t September

5,307 respondents

Results weighted for GB
population

Online survey carried out by YOUGOV

What the world thinks

Key themes

Support - to what extent are the
public supportive of bioenergy in the
UK and why?

Awareness — how many people
have heard of bioenergy and what
do they know about it?

UK Production — attitudes towards
land use in the UK

Imports — attitudes towards
imported biomass

Deployment — is there any
preference for bioenergy to be
deployed in a particular location or
at a particular scale.
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.. There is strong public support for producing S

bioenergy in the UK from both biomass & waste technologies

institute

Q: In general, to what extent do you support or oppose the use of [biomass/waste] to Support
produce bioenergy in the UK?

45%

41%
40%
35% 32%
L 30%
oy
Q
T 25%
=3
E 20%
2 15%
10%
5%
0%
Strongly
support

Base: All GB adults (5,307)

A41%
°40%
16%
12%
I .
Tend to MNeither Tend to
support support nor oppose

oppose

1%0.4%

Strongly
oppose

m Bioenergy from biomass m Bioenergy from waste

Awareness
UK production
Imports
Deployment

8%
I 6%

Don't know

Source: YouGov plc 2016 © All rights reserved
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Support for bioenergy compares favourably y@y

with other renewables technologies
Q: In general, to what extent do you support or oppose the use of each of the Support
following renewable energy technologies to produce energy in the UK? Awareness
UK production
% respondents | t
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% o POMS
Deployment

Bioenergy rom waste | |

Bioenergy from biomass | I

arine turbines [
Solar parks - panels installed in fields _
onshore wind enersy [

W Support W Neither Support nor oppose  mOppose W Don't know

Base: All GB adults (5,307) Source: YouGov plc 2016 © Al rights reserved
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il Support for bioenergy compares favourably y@y
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with other renewables
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Q: In general, to what extent do you support or
oppose the use of each of the following renewable
energy technologies to produce energy in the UK?

% respondents
0% 10% 208 30% 40% S0% 6%  70% BO%  90% 100%

Bicenergy from Waste

The BEIS public attitudes
tracker indicates lower
levels of support for
bioenergy

90

o]
o

Support
Awareness
UK production
Imports
Deployment

e P

% respondents who support each technology
[=)] ~ ~l
w o w

[=a)
o

[%3]
(%3]

50

R O O

@'b ‘x\é\ N

X

=—@—Solar =@ Onshore wind

@huuuuu.@%%b.@%bh

~ 2N N » " ¥
O s

== Biomass =@=O0ffshore wind =—®=—Wave and tidal
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Support for bioenergy compares favourably y@y

i technologies
with other renewables  stnas
Q: In general, to what extent do you support or oppose the use of each of the Support
following renewable energy technologies to produce energy in the UK? Awareness
UK production
% respondents Imports
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 1P
Deployment
Bioenergy from waste |
Solar panels installed on roots | |
Offshore wind enerzy |
Bioenergy from siomass |
Marine turcines |
Solar parks - panels installed in ield | |
onshore wind enersy |
mSupport  m Meither Support nor oppose  mOppose  m Don't know
Base: All GB adults (5,307) Source: YouGov plc 2016 © All rights reserved
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B The public associate bioenergy with several
positive features...
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Good for the
environment
(55%)

Can generate
energy from
waste

(70%)

Creates
jobs
(42%)

Can be
produced in
the UK (60%)

pros
O %

Support
Awareness
UK production
Imports
Deployment

Base: All GB adults (5,307) Source: YouGov plc 2016 © All rights reserved
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B ...but had two key concerns >Venergy

TR technologies

Support
Awareness

Uses material that could  Bad for the UK production
be used elsewhere
for land

environment
(13%) (6%) More polluting Imports
(4%) Deployment
(38%)
Nbpt enough Not
10omass I1s
oroduced in renewable
the UK so Leads to (3%)
would have to global social

Increases
competition

be imported

(30%) Increases inequality ’
cost of energy (5%) Don’t
in UK (8%) know

(26%)

Base: All GB adults (5,307)

Source: YouGov plc 2016 © All rights reserved
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= The most selected concern was chosen by fewer§/mr
people than the least selected positive feature technologies
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Support
Awareness
UK production
Imports
Deployment

Good for the
environment
(565%)

Can generate
energy from
waste

(70%)

Increases
competition

Creates
jobs
(42%)

for Iand

Can be
produced in
the UK (60%)

No

)

Base: All GB adults (5,307) Source: YouGov plc 2016 © All rights reserved
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. Most people were unaware of the importance ymgy
of bioenergy to the UK renewable energy mix tecnioges
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«  62% of respondents thought that bioenergy contributed 0-10% of renewable Support
energy in the UK Awareness_

- Only 2% of respondents thought bioenergy contributed more than half of the UK production
UK’s renewable energy Imports

* In 2015, bioenergy made up 73% of renewable energy sources and 59% of Deployment

renewable energy produced

- [ wydro s

Solar PV

P

Wind

Erﬂfuelfd’}j R

Bioelectricity

G

Bioheat

Sounce: DUKES (2016), Table 6.1 Renadrables and Waste Commodity Balances 2015 | summarized by the Energy Technologies Institute LLP

Agures represent Total Supply [used for energy) In TWh
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b People who had heard about bioenergy y@y

= " " technologies
were more likely to support it  raias
_ Support
Q: In general, to what extent do you support or oppose the use of biomass to
i ) . Awareness
produce bioenergy in the UK? Results shown by level of pre-existing knowledge UK ducti
of bioenergy. production
Imports
Deployment
Yes - | had heard of it, and | know a great deal about it _ n=130
Yes - | had heard of it, and | know a fair amount about it _ n =496

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Strongly support M Tend to support = Neither support nor oppose M Tend to oppose M Strongly oppose B Don't know

Base: All GB adults (5,307) Source: YouGov plc 2016 © All rights reserved
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Food and fuel self-sufficiency are important, but respondents §/

bt 2 . L . . energy
think there are opportunities to increase productivity technologies
institute
« 38% of respondents thought that ‘increases competition for land’ was a negative Support
feature of bioenergy Awareness
- Respondents generally underestimated the UK’s levels of both food and fuel self- UK production
sufficiency Imports
Deployment

Q. Approximately, which ONE of the following percentages do you think represents the [food/
fuel for energy] self-sufficiency of the UK?

20% I
Actual level of

18% I V!
16% : self-sufficiency
14%
12%
10%
8%
6%
4%
2%
0%

% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 110% 120% 130% 140% 150% Don't
or know
more

% respondents

—— -

Self-sufficiency

B Food mFuelforenergy

Base: All GB adults (5,307) Source: YouGov plc 2016 © All rights reserved
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Food and fuel self-sufficiency are important, but respondents §/
think there are opportunities to increase productivity
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» Food self-sufficiency matters to respondents and around 70% would like to see the

UK produce more food and fuel for energy

+ 55% of respondents thought that there are opportunities to increase the productivity

of land in the UK

Q. Still thinking about agricultural land availability in the UK...
Which ONE, if any, of the following statements BEST describes your view?

Almost all agricultural land in the UK is used productively —there is
very little 'spare’ land or opportunity to increase productivity

Almost all agricultural land in the UK is used for a purpose however
there are opportunities to improve land management and increase
productivity

There are significant areas of unused land in the UK, but the land
that is used is already used productively

There are significant areas of unused land in the UK and land that is
used could be better managed to increase productivity

None of these

Don't know

Base: All GB adults (5,307)

-

23%

|

30%

0% 10% 20% 30%

Support
Awareness

UK production
Imports
Deployment

Source: YouGov plc 2016 © All rights reserved
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-. Food and fuel self-sufficiency are important, but respondents §/

- & in . .- . .. energy
think there are opportunities to increase productivity technologies
Al ' \ institute

There i I f t th blic for how "land should b Support
° ere IS No clear prererence amongs € pupliC Tor now spare land shou e
P g P P Awareness
used :
UK production
Imports
Q.... Which ONE, if any, of the following statements BEST describes how you think that additional Deployment
land should be used?
Managed for conservation and nature _ 18%
Farmed to grow biomass for energy _ 17%
Farmed to produce more food _ 15%
Forested (i.e. grow trees) - 12%
Used for building new houses or other infrastructure - 7%
Other I 1%
Don't know _ 18%
Not applicable - | don't have a preference for how additional land 10%
should be used
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Base: All GB adults (5,307)

Source: YouGov plc 2016 © All rights reserved
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. Case studies have shown that planting biomass feedstocks §/
;S i ) energy
=mm can complement, rather than compete with, food production technologies

institute

A energy

technologies
% institute
An ETI Perspective

Bioenergy crops in the UK. Case studies
of successful whole farm integration

Planting bioenergy crops on
economically marginal land (e.g.
low-yielding or under-used) can
increase whole farm productivity

Siting bioenergy crops
considerately minimises any food
production impacts

Bioenergy crop planting enables
farms to diversify their incomes
and increase the profitability of
land

©2016 Energy Technologies Institute LLP - Subject to notes on page 1

20



==l Respondents didn’t want to rely solely on N

T m M pOrtS tecthlﬁgiﬁz

« Concerns over imports were not limited to biomass for energy. Respondents were Support
similarly concerned about the impact of importing food and fossil fuels Awareness

* The results suggest that the majority of respondents would accept a mix of UK production
imported and domestic biomass, providing at least current levels of food self- Imports
sufficiency are maintained Deployment

Q. Would your opinion of the use of bioenergy in the UK improve, worsen or stay the same if
you were told that...

..the UK imported all of its biomass from overseas

M Improve significantly

H Improve slightly

...the UK sourced about half of its own supply of H Stay the same

biomass domestically ight!
W Worsen slightly

= Waorsen significantly

H Don't know

...the UK sourced all of its biomass domestically

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Base: All GB adults (5,307) Source: YouGov plc 2016 © All rights reserved
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s There was no strong preferences for bioenergy to be
b 7 o .

*y@y

deployed at a particular scale or location tedmgagles
Q. Bioenergy installations that generate electricity or heat come in various sizes. Support
Which, if any, of the following bioenergy installations would you be in favour of Awareness
being used in the UK? (Select all that apply) UK production
Imports
Biomass boilers providing heat for large buildings {e.g: in/ near — 29% Dep | Oym ent
schools, offices, hospitals etc.)
Small power stations providing electricity for smaller areas _ 42%
Biomass boilers providing heat for groups of houses (i.e. district _ 20%
heating in/ near households)
Large power stations providing electricity for larger areas _ 38%
Domestic biomass boilers providing heat for individual houses _ 37%
Other | 0%
Don'tknow [ 23%
Not applicable - | wouldn't be in favour of any bioenergy 3%
installations being used in the UK F
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Base: All GB adults (5,307)

Source: YouGov plc 2016 © All rights reserved
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baih There was no strong preferences for bioenergy to be ﬂ@y

wseemm deployed at a particular scale or location Recimoes
ul ey institute
: . . : o Support
+ 3% of respondents disagreed with building biomass power stations in both rural and A
urban locations UVKvarendeSS_
S . . roduction
* Success of individual projects will depend on local support Impgrts
Deployment
Q: Thinking about the construction of new biomass power stations... To what extent do you agree
or disagree with the following statement?
Biomass power stations should be builtin rural m Strongly agree

locations (e.g. close to where biomass is grown)
M Tend to agree

B Neither agree nor disagree
B Tend to disagree

1 Strongly disagree

Biomass power stations should be built near urba_n B Don't know
centres (e.g. close to where energy demand is
greatest)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Base: All GB adults (5,307) Source: YouGov plc 2016 © All rights reserved
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Support - There is strong public support for producing bioenergy in the UK from both
biomass and waste

Awareness — Respondents who had heard about bioenergy were more likely to
support it

UK Production — Land use competition was the biggest concern amongst
respondents. However, the results indicate that people are willing for land to be used
for a variety of purposes provided levels of food self-sufficiency aren’t compromised

Imports - Respondents didn’t want to rely solely on imported biomass but results
suggest that they would be comfortable with a mix of imported and domestic
feedstocks

Deployment - There was no significant preference for bioenergy to be deployed at a
particular scale or location

©2016 Energy Technologies Institute LLP - Subject to notes on page 1
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Building the bioenergy sector in the UK — next >Venergy
, e steps teChno\ki:giitftse

3 ETI analysis indicates that meeting 2050 targets cost effectively will require
X three times more bioenergy to be produced by 2050s

& The Government was the most popular choice to lead the
Department for bioenergy sector amongst respondents but...

Business, Energy

& Industrial Strategy

...respondents trust scientists/academics, independent
consumer/industry watchdogs and environmental groups

§/ more to provide reliable information.
energy

: A role for independent organisations like the ETI to work
technologies with Government and other stakeholders to provide robust
institute evidence to help shape and grow the bioenergy sector.

Source: YouGov plc 2015 © All rights reserved
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K you for listening — any questions? t;v@sy
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Bioenergy

Insights into the future UK Bioenergy
Sector, gained using the ETI's
Bioenergy Value Chain Model (BVCM)

L
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nstitute

Bioenergy

Delivering greenhouse gas
emission savings through UK
bioenergy value chains

e

THE EVIDENC
DEPLOYING B
WITH CCS (BE ) IN THE UK

[e——— e

An insights report from the

ey
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Y institute

Overview of the ETI's Bioenergy Value
Chain Model (BVCM) capabilities

SOFTWARE MODEL GUIDE

mprmemipwirs | $3 Edtech | Mpscdem
sz =itech —

Ceneray
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Bioenergy
Enabling UK biomass
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PUBLIC PERCEPTIONS
OF BIOENERGY IN THE UK

BIOENERGY CROPS IN THE UK: CASE STUDIES
OF SUCCESSFUL WHOLE FARM INTEGRATION
EVIDENCE PACK

Aninsights report from the
Energy Technologies Institute:

http://www.eti.co.uk/library
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Registered Office

Energy Technologies Institute
Holywell Building

Holywell Park

Loughborough

LE11 3UZ

For all general enquiries
telephone the ETI on
01509 202020

For more information
about the ETI visit
www.eti.co.uk

™

For the latest ETI news
and announcements
email info@eti.co.uk

¥

The ETI can also be
followed on Twitter
@the_ETI
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Annex - Bioenergy explanation ooy

Bioenergy is the name given to the different types of energy produced from
biomass or waste. Bioenergy can be in the form of electricity, heat, transport
fuels (e.g. biodiesel or bioethanol) and gases such as bio-methane, which is
similar to natural gas.

'‘Biomass’ is any purpose-grown material (e.g. crops, forestry or algae). ‘Waste’
can include household, food and commercial waste, waste from agriculture or

forestry, or sewage sludge.

Bioenergy can be produced on different scales, from domestic biomass boilers
up to large power stations that produce electricity for more than one household.
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