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Siemens Gamesa Renewable Energy —
Facts & figures
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UK Offshore Wind Farms

UK is the World’s largest Offshore wind market
With Commissioned projects totalling

7.44GW

© Siemens Gamesa Renewable Energy Ltd. SI EM ENS Gamesa
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UK Offshore Wind Farms

A strong pipeline exist with projects
That have consent and have a funding mechanism
Commissioned (RO or CfD) in place totalling;

7.44GW 657GW

© Siemens Gamesa Renewable Energy Ltd. SI EM ENS Gamesa
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UK Offshore Wind Farms

Commissioned

7.44GW

© Siemens Gamesa Renewable Energy Ltd.

Consented and
with funding

6.57GW

Other projects have approved
Consents and will bid in future
CfD auction rounds;

6.00GW
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UK Offshore Wind Farms

Consented

Consented and 6.00GW
with funding '

Commissioned

7.44GW 6.57GW

A number of consents are
awaiting approval;

1.83GW
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UK Offshore Wind Farms

Consented and

Commissioned with funding

7.44GW 6.57GW

© Siemens Gamesa Renewable Energy Ltd.

Consented

6.00GW

Consents pending

1.83GW

Further projects are
not yet in consent

9.29GW
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UK Offshore Wind Farms - Total potential pipeline of 31GW

Commissioned

6.08GW

© Siemens Gamesa Renewable Energy Ltd.

Consented and
with funding

7.90GW

Consented

6.00GW

Consents pending

1.83GW

Further projects are
not yet in consent

9.29GW
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Operational
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Consented
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Dogger Bank Creyke beck A (Statoil/SSE) 1200

Dogger Bank Creyke beck B (Statoil/SSE) 1200

Operational

Walney Ext West 330
Dudgeon 402
Hywind 30
Blyth Demonstration 41.5
Rampion 400.2
Galloper 336
Race Bank 546
TOTAL 7437.8
Consented and with Funding

Gov't Support in place MW
FIDER

Beatrice 588
Walney Extension East 330
Hornsea (Heron and Njord) 1200
RO

Aberdeen Demonstration 924
CFD

East Anglia 1 714
Neart Na Gaoithe 448
Moray Firth 950
Triton Knoll 860
Hornsea 2 1386
TOTAL 6568.4

Dogger Bank Teesside A (Statoil/SSE) 1200
Dogger Bank - Sofia (Innogy) 1200
East Anglia 3 1200
Consent Submitted

Inch Cape 784
Firth of Forth 1500
TOTAL 2284
Not yet in consent MW
Hornsea 3 2000
Hornsea 4 1000
East Anglia 2 800
East Anglia 1 NORTH 800
Norfolk Vanguard 1800
Norfolk Boreas 1800
Moray Firth 2 750
Thanet 2 340
TOTAL 9290

GRAND TOTAL

SIEMENS Gamesa
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Bloomberg NEF Offshore Forecast

Gigawatts
1(209 ) 114.9GW
X Other
100
m France
80 Netherlands
60 United States
40 m China
20 Germany
m United
0 Kingdom
2017 2020 2025 2030
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Round 1 Beatrice 588 MW

R J 0%) SDIC (25%) CIP (25%)
- Round 2 ; - ion from Nigg — GEG Energy Park

Hywind 30 MW
Round 2.5 and

Scottish Inshore - ‘ il Floating array project
: ct execution recently completed from deepwater port Norway

Round 3
Hornsea 1 1200 MW

ed with CfD approved under FIDER
ution from Hull commencing 2019

Hornsea 2 1386 MW

sted with CfD approved in Second CfD round
cution from Hull commencing 2021/22

East Anglial 714MW

tish Power Renewables, First CfD project
tion from 2018 — Great Yarmouth

Walney Extension East
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Development of prices over the last few years shows declining need for support schemes

Levelised costs for society of electricity, incl. transmission costs

East Anglia Borkum Horns Rew 111 Borssele Kriegers Flak Borssele Hornsea 2 Cluster 1
2015 Riffgrund 2015 1 &1 2016 & 1 2017 2017
2015 2016 2016
] L] - — - . — [l L] ]
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Clean Growth Strategy

Following the great result for offshore wind with all 3 large offshore
projects securing capacity in the second CfD auction round,

UK Government published ‘Clean Growth Strategy’ putting Offshore
wind at the heart of future energy policy

Scottish Energy policy very clear on renewable support

The Co rateoy

“’f : Sector invited to propose a ‘Sector Deal’ as part of Industrial
‘ Strategy

And Offshore wind is clearly the cheapest utility scale form of
generation.

With Lowest cost, no reason why Government shouldn’t choose to
do more offshore in the future

© Siemens Gamesa Renewable Energy Ltd. SI EM ENS Gamesa
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http://www.nofenergy.co.uk/n25-events/13c8a13d9652449398e71a72bc7f2a47.html

Sector Deal for Offshore wind

Submitted to Government — negotiations to follow

Some Highlights;

* £48BN in infrastructure investment

» 27,000 Skilled jobs

* Up to 1/3 of UK electricity needs met by offshore wind

+ 30GW of clean electricity by 2030

© Siemens Gamesa Renewable Energy Ltd.

2030 Vision

Sector Deal Priorities

Outcome

+ Reducing costs in engineering

« Creating high value exportable goods

= New opportunities for high-tech

Creating a highly skilled workforce

-~ IC

£48bn investment Exports increase

in UK fivefold to £2.6bn

infrastructure per annum

Cutting edge innovation

design, construction and Operations
and Maintenance (O&M)

and services, with spin offs for other
sectors

industries e.g. robotics & digitalisation

21

£2.4bn reduction 27,000 skilled
in electricity costs jobs
to consumers

A globally leading supply chain

* Supply chain investment and new
market entrants will increase productivity
and continue cost reduction

» Fivefold increase in export value from
globally competitive companies

= Synergies and mutual benefit for other
sectors

Business
Environment

Affordable clean growth

business as usual

Infrastructure

£8bn/year by 2030

27,000 skilled jobs, nearly 3 imes
as many as today

New accreditation framework for
apprentices and workers
Transferable and exportable skills
Increased diversity and inclusion in
the industry

Delivering 30GW of
offshore wind

£48bn investment in essential energy infrastructure wil
lead to a 9% reduction in total system costs compared to

innovative energy solutions leading to lower costs for UK
industry and consumers
Low carbon flexible grid will benefit consumers by

Transforming coastal communities

Specialised clusters will support a GVA
uplift in areas of low productivity, in
some areas more than 2%

Higher standard of living and increased
prospects in areas of low economic
development

Incubation spaces for new technology.

Maintaining the UK’s leadership of

oﬂshore wind with;
continued cost reduction,
- affordable clean energy to meet

113 of UK’s electricity needs,
- revitalised coastal communities
= an export-led innovative supply
chain

SIEMENS Gamesa
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Summary

© Siemens Gamesa Renewable Energy Ltd.

o We have a strong pipeline of current projects

o With the lowest cost of generation, Offshore wind is at the
heart of energy policy, but like all forms of new generation
capacity still need Government support.

o Costs will continue to fall

o The continued need to de-carbonise and the rise of
electric vehicles and heat will drive increasing demand for
renewable electricity in the future

SIEMENS Gamesa

RENEWABLE ENERGY
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Delivering Affordable, Competitive & Inclusive Clean Energy

Una Brosnan, Business & Strategic Development Manager, Offshore Wind

27t March 2018 ////




SNC Lavalin - Atkins : Introduction

On July 3 2017, SNC-Lavalin and Atkins joined forces

)

SNCLAVALIN

+ ATKINS

Member of the SNC-Lavalin Group

> A leading engineering and ,

offering services in oil and gas, design, engineering and project
mining and metallurgy management consultancies serving

infrastructure and power infrastructure, transportation and energy

» Major player in the ownership of sectors

infrastructure
) ATKINS
SNC-+LAVALIN Member of the SNC-Lavalin Group Contains sensitive information
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Global Renewable Security
Energy Drivers

of Energy

Energy

Costs The Energy

Trilemma

!

Our Global Energy Market is \
moving at an unprecedent Carbon
pace from both political & reauetio
technical & social perspective.

Resilience v

Cost

9  ATKINS ///
SNC+LAVALIN Member of the SNG-Lavalin Group
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Offshore Wind — Success to date

) ATKINS

SNC+LAVALIN Contains sensitive information



The Disruptors of the Future

D)) ATKINS ////
SNC-+LAVALIN Member of the SNC-Lavalin Group Contains sensitive information
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Floating Wind : The Route to Commercialisation

Build on achievements to date

Developing the Case study for Floating Wind
Policy & Government Support

Energy security & Supply — realising our future
targets

Route to market & Clear Pipeline
Innovation & Cost Reduction
Investor Confidence;

Technology readiness level

) ATKINS

SNC+LAVALIN




Thank you

If you’'d like to find out more visit:
www.atkinsglobal.com

© Atkins except where stated otherwise
Published by the Atkins Communications team, February 2018
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Dr Keith MacLean OBE
Managing Director

Providence Policy




Heat decarbonisation DR KEITH MACLEAN
27TH MARCH 2018




How much, and when do we use heat@e
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Decarbonising heat — the challenge

» Twice as much energy as electricity

» Six fimes the peak in winter (100 HPCs)

» Seasonal challenge for resilience/storage
» Lowest renewable heat in EU

» Worst housing

» People are ‘happy’ with gas

» Sector is poorly understood, resourced and governed “




Carbon reduction solutions

» Lower consumption through
» building and appliance efficiency improvements
» operational efficiency, e.g. district heating
» Decarbonisation of heat generatfion
» repurpose gas grids, e.g. with hydrogen
» electrification (as grid carbon intensity reduces)
» otherse (bio-sources, solar thermal, geo-thermal)
» Major infrastructure investments
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Ambitious retrofit
Demand reduced by

>20%

— e e—— e « 2050 demand =— e— —

Energy efficiency efforts will define the challenge

Energy for heating in 2050 similar to 2015
o Housing growth offset by efficiency ~20%

* National retrofit programme - reduce demand
level

* Weak or delayed New-Build Regulations and/or

Demand reduction
measures

retrofit will increase challenge




Percentage of 2050 energy demand for heat

Options for supply

140 |
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* Options have opportunities and risks

* Interact with other energy sectors
o Transport
olndustry
oPower

o CCS

Low fabric
standards

Hydrogen

Bio-gas /
Bio-SNG

Retrofit
Heat Pump

New-build
Heat Pump /
Electric heating

Biomass Biofuel




Percentage of 2050 energy demand for heat

A single option may not dominat

earch Partnership

140 Best case
all options
New-build regs. are
not ambitious .
120 Middle case
Retrofit is not all options
pursued.
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10 ——"——— L Q—_  — — — ———
Assumed energy demand for heat
Ambitious retrofit.
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Transport, feedstock n-gas ar%
heat networks
20 Safet.y, siizac) - - Low fabric
Public 1 recycling, Grid constraint, standards
No refuse tax Bldg. fabric
0 . ) : . .
Demand Hydrogen Bio-gas / Retrofit New build Biomass Biofuel
reduction Bio-SNG Heat Pump Heat Pump,
measures Electric heating




Imperial College Analysis

» Retrofit (UK-wide = 20,000 properties/week over 20-25 years)
» Cost impact and practicality of

» Hydrogen in repurposed gas grid

» Electricity

» District heating
» For different housing types

» Urban

» Suburban
» Rural
» Flats




Imperial College Results

Electrification o .
District heating
(heat pump)

Urban and suburban
properties
Cost/impact of
decarbonised heat

supply

Cost/impact of
network activities

Cost/impact of
activities in customer
premises

Repurposed gas grids
(hydrogen)




Network cost and impacts (urtbban)

Network type
Gas grid Electricity District heating
Natural gas Hydrogen Heat pumps Large heat
Evaluation criteria SMR+CCS Electrolysis pump
Network investment
cost (Ek/home) 0.3 2 9
Homes converted per
year (thousand) 1’000 400 100
Trench size (m) N/A 1 3

Traffic and access
disruption




Household costs and impacts (urban)

Network type
Gas grid Electricity District heating
Natural gas Hydrogen Heat pumps Large heat
Evaluation criteria SMR+CCS Electrolysis pump

Criticality of energy
efficiency

Appliance costs per
household (£k) 0-1 S5

I
=
U

0-1
Household disruption

Customer acceptance

Visual and noise
impact

Regulation issues




Imperial College Conclusions

» Each solution can have a role to play, but none is a silver
bullet

» Needs long-term infrastructure investment programmes

» New governance arrangements should be intfroduced
» strong city and local authority level involvement

» Choice and/or the rate of deployment depend on

» the non-cost impacts, not just simple economics




NEA — Social equity and fuel poverty impacts

» Additional total annual costs could rise by £200 to £800 per household
(if costs recovered through bills rather than tax)

» £4,000 - £16,000 difference between first and last converted

» £0 to £15,000 in up-front capital required

» Annual running costs could reduce by £200 or increase by £600

» Costincreases could create additional 0.6 to 2.6 million fuel poor

households across the UK
» Potential for significant (unintended) distributional impacts “
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Optimum energy efficiency investment

Energy Efficiency vs Decarbonising Supply (£)

14,000

12,000

10,000

8,000

6,000

4,000

= 1l il all il L

- I I 1 "
Direct Electric Hydrogen DH low Heat Pump DH high

Optimum spend for 20% reductionat ®5 m10 m15 m20 MWh per annum




NEA - Energy efficiency summary

» Level of investment for fuel poverty is driven by social policy

» Optimum level of investment for carbon emissions depends on
cost structure of decarbonised heat and on consumption levels

» Residual hot water energy and capacity needs become
increasingly important/dominant for low consumption
households




Overall Conclusions

» Transition centres on new, enhanced or modified energy networks,
and

» Requires long-term infrastructure programmes
» Will not happen unaided
» Cannot be purely market driven
» Governance — need for coordinated and planned approach
» Energy efficiency and decarbonised heat
» National and local actions
» Important to consider disruption as well as cost
» Need to deal with distributional impacts




Background Reports

» ERP

http://erpuk.org/wp-content/uploads/2017/10/ERP_heat_transition-Oct-2017.pdf

» Imperial College

http://www.imperial.ac.uk/media/imperial-college/research-centres-and-groups/icept/Heat-infrastructure-
paper.pdf

» NEA

http://www.nea.org.uk/wp-content/uploads/2017/09/Heat-Decarbonisation-Report-2017.pdf




keith.maclean

FOR ANY QUESTIONS
@provpol.com




Jenny Hogan

Deputy Chief Executive
Scottish Renewables

Ray Thompson
Head of Business Development
Siemens Gamesa

Una Brosnan
Business and Strategy Development Manager, Energy, UK & Europe

Atkins

Dr Keith MacLean OBE
Managing Director
Providence Policy

Dawn Muspratt
Founding Chief Executive

Our Power

Rob Forrest
Chief Executive

GreenPower




scottlsh
renewables HEADLINE SPONSOR

¢

ANNUAL &

CONFERENCE ENERGY

26 & 27 MARCH 2018 EDINBURGH

7 Crown Estate >4
areG (R Scotland A, dUIOS HIE _ Scottlsh & Southern Sse
eEresy o e AR 2 oot na schealachel s nan Hlean Electricity Networks  smartestenergy



THE UK POLICY LANDSCAPE




Vicky Dawe

Deputy Director, Renewable Electricity
Support Schemes

Department for Business, Energy and
Industrial Strategy (BEIS)




The UK Policy Lan

Vicky Dawe
Deputy Director, Renewable Electricity Support Schemes
Department for Business, Energy & Industrial Strategy

Scottish Renewables Annual Conference 2018 %ﬁie;artment for

Edinburgh, 27t March 2018 5 Inclustrial Stratogy



The Government Context

Industrial
Strategy

‘ 3
HM Government

Industrial
Strategy

Building a Britain fit for the future

Clean Growth

Strategy

The Clean
Growth Strategy

Leading the way to
a low carbon future

Building our
Industrial Strategy

Department for
Business, Energy

& Industrial Strategy
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Industrial Strategy — November 2017

We will create an economy that

boosts productivity and earning

power throughout the UK

Ideas
the world's most innovative economy

People
good jobs and greater earning power for all

S

foundations of

Infrastructure
a major upgrade to the UK's infrastructure
productivity

aﬂ]]] Business environment
the best place to start and grow a business

@ Places
prosperous communities across the UK

@2

Al & Data Economy

We will put the UK at the forefront
of the artificial intelligence and
data revolution

Future of Mobility

We will become a world
leader in the way people, goods
and services move

Clean Growth

We will maximise the advantages
for UK industry from the global
shift to clean growth

Ageing Society

We will harness the power of
innovation to help meet the needs
of an ageing society

Department for
Business, Energy

& Industrial Strategy



Business and industry efficiency

Package of measures to
improve business energy
efficiency by at least 20%: by
2030 — cutting costs and
improving productivity .

Clean Growth Strategy — October 2017

Improving our homes

Households to benefit from
lower bills and warmer
homes with aspiration for as
many homes as possible to
be EPC Band C by 2035.

Low carbon transport

End the sale of new conventional
etral and diesel cars and vans
¥ 2040,

£1 billion to support the take-up
of ultra low emission vehiclas.

Clean, smart, flaxible power

Investing in renewables such as
offshore wind, with up to half a
billion pounds for further auctions.

Phasing out use of unabated coal
to produce electricity by 2025,

Enhancing our natural resources

Future system of agriculbural
support to focus on delivering
better environmental outcomes,
including addressing climate
change more directly.

Leading in the public sector

Introduce a voluntary public
sactor target of 309 reduction
in carbon emissions by 2021.

Department for
Business, Energy
& Industrial Strategy




The Clean Growth Strategy:
Overarching aims, and specific commitments

Building on successful
decarbonisation of the
power sector

Focus on actions to
deliver multiple benefits

Innovation Investment

Continued support for
decarbonisation of power
sector

Includes ambitious proposals to decarbonise the whole economy, including
housing, business, transport, the natural environment and green finance. An
emphasis on growth across the country.

Cleaner air from low emissions vehicles; lower energy bills from improved
energy efficiency; reducing waste and using resources efficiently.

Invest around £900 million of public funds in innovation, including ~ £265
million in smart systems, ~ £460 million in nuclear, and ~ £177 million to
further reduce the cost of renewables, including innovation in offshore wind
turbine blade technology and foundations

Up to a further £557 million for renewable technologies through the future
Contracts for Difference.

At least 10 gigawatts of new capacity, provided costs continue to fall, with
potential for additional deployment in the 2020s

Department for

Business, Energy

& Industrial Strategy



Clean Growth Grand Challenge

We will maximise the advantages for UK industry from the global shift to clean growth —through leading the world

in the development, manufacture and use of low carbon technologies, systems and services that cost less than high
carbon alternatives

We will take action to establish & extend UK leadership in priority areas:

» develop smart systems for cheap and clean energy across power, heating and transport
« transform construction techniques to dramatically improve efficiency

* make our energy-intensive industries competitive in the clean economy

put the UK at the forefront of the global move to high-efficiency agriculture

make the UK the global standard-setter for finance that supports clean growth

develop UK leadership in low carbon transport across road, rail, aviation and maritime

We will
* increase our support for innovation so that the costs of clean technologies, systems and services are reduced across all
sectors,

« align our policies, regulations, taxes and investments to grow the markets for these new innovations so that they are
successfully commercialised in the UK.

Our long-term goals are to make clean technologies cost less than high carbon alternatives, and for UK businesses to take
the lead in supplying them to global markets.

Department for
Business, Energy
& Industrial Strategy




Offshore
wind -
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The wider renewables context:
Dieter Helm’s Cost of Energy Review

&& e o )

W)
Cost of Energy Review

Dieter Helm &)

25th October 2017

: gy
& Industrial Strategy


https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwix35CrxoLaAhUDB8AKHc09DUIQjRx6BAgAEAU&url=https://www.regensw.co.uk/news/helm-cost-of-energy-review&psig=AOvVaw3kFW0sn_Hyl_KJMfQaw6aB&ust=1521898090294231

The wider renewables context:
Control for Low Carbon Levies

Has helped control the costs to the consumer of low carbon subsidies in recent
Levy Control years.

Framework

However, current framework is no longer the right vehicle to do this.
New framework recently announced by Government

Control for
low carbon
levies

Covers all existing and new low carbon levies and will monitor the total cost of these
schemes

To protect consumers, no new low carbon levies until costs are falling

Department for
Business, Energy

& Industrial Strategy



The wider renewables context:
Changing energy mix

Government policy has led to significant change
In electricity mix over the last 5 years

2016 3%

m Coal Nuclear ®mGas ®mRenewables mOther Fuels

Department for
Business, Energy

Source: Digest of UK Energy Statistics (DUKES), 2017, Department for Business, Energy and Industrial Strategy (BEIS) et llzlizlizl =il oy




The wider renewables context:
Decentralised energy & small scale renewables

Yesterday Emerging System — increased interactions
T3
&
\'4
&
mil] ==
» Low carbon * Demand-side response
« Carbon intensive * Interconnectors * Electric vehicles/heat
» Centralised generation » More distributed « Smart grids
 Predictable supplies  Storage « A smart system

Department for
Business, Energy
& Industrial Strategy




The wider renewables context:
Next steps being considered for the CfD

Mitigatin
Remote ; ga - & é*d"a"'cf*d Combined Greenhouse Contractual
onversion S
Island Heat and Gas Criteria changes
Wind Factor Technology
n Risk Power
Direct Ensure we
Reduce risk subsidy and St;zzzrt | deliver a OIITeF:.;:i\;en
To deli of | more . carbon —
- rcr)ma:ifz:troa - uncertain efficient and iy saving and
commitment load innovative high clarity
factors projects efficiency
CHP
Avoid - .
unexpecte Draw a clear Maximise et e Amend in
M .
— b::é?t'ﬁ'?f = subsidy m - available of existing of EU
communities costs being this and biomass plant changes
paid by S s resources
consumers

204

Department for
Business, Energy
& Industrial Strategy
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Robert Llewellyn
Actor and Presenter of ‘Fully Charged’
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Chief Executive

Scottish Renewables
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THE SCOTTISH POLIGY LANDSCAPE




Paul Wheelhouse MSP

Minister for Business, Innovation and
Energy

Scottish Government
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Director of Generation Development
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Senior Policy Manager
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Nicola Mahmood
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Kenny Hunter
Director
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Claire Mack

Chief Executive
Scottish Renewables




Matthieu Hue

Chief Executive Officer
EDF Energy Renewables




Scottish Renewables ‘
Annual Conference ~ S

2018 ‘ ‘
Matthieu Hue e D F

CEO
ENERGY
RENEWABLES




Dorenell wind farm - Moray
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Onshore wind is good for the UK

The UK has yet to secure two-thirds of the low-
carbon electricity generation it needs to replace
ageing power stations

Abundant wind and falling prices means onshore
wind will save consumers money

Onshore wind provides economic benefits to the UK
including opportunities and jobs in communities up
and down the country

Contracts for Difference (CfD) are the bestway to
deliver investment in onshore wind and onshore
should be includedin any future CfD auctions

— THE BEST SITES-
ACHIEVE A

STRIKE
PRICE

BELOW

£50

PER MwH

b‘a

N
€DF

ENERGY
SUNETARILS



The Burnhead wind farm is 26 MW and is in the
Falkirk area. It provides low carbon electricity for
142,000 homes.

-
~.
o~

Every year the community around the wind farm
receive £130k from the benefit fund. The money goes
fo the people of Blackridge, Avon & Standburn and
Limerigg & Slamannan.

For the first time, an education and training fund of
£26k has been set up as part of this which allows the
community to pursue academic and professional
qualifications.

Already we have two engineering apprentices who
are studying at Forth Valley College (FVC) as a result
of this.

SPENT IN THE LOCAL
ECONOMY DURING
CONSTRUCTION

o <
<D

€DF

ENERGY



Our new office in Stornoway opened in January 2018 with Council Leader Roddie
Mackay, Community Liaison Kerry MacPhee, Stornoway Trust Factor lan Maclver
and LWP Director Mark Vyvyan Robinson all there.
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Rt. Hon. Nicola Sturgeon MSP
First Minister of Scotland




Claire Mack
Chief Executive
Scottish Renewables

Matthieu Hue
Chief Executive Officer
EDF Energy Renewables
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Telling Our Story




Eamonn lves

Researcher
Bright Blue




@ bright blue

Green conservatives?

Understanding what conservatives think about the environment

Eamonn Ives
@eamonnives | @wearebrightblue



@eamonnives | @wearebrightblue ‘a b ri g h t b l U e



Chart 3.5. Proportion of Conservatives who support different arguments

for tackling climate change
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Chart 5.1. Conservatives' views on different energy sources from 0
{most unfavourable) to 10 (most favourable)
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Chart 5.3. Conservative support for further development of onshore
wind farms
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GREEN

§) bright blue

() bright blue

A Green

CONSERVATISM BETTER
HOMES

conservatives?

@eamonnives | @wearebrightblue

A GREENER, MORE PLEASANT LAND
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Director of Message Matters and
Chairman of the Association of
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Telling your story

A Message Matters Presentation
for Scottish Renewables



The national
policy
environment




Opportunity from change




Opportumty Changing policy

g‘.iqllg o= Wail

3 ‘rlbcage braggmg
the most worrying

celebrity trend yet?
Theresa pledges cap on tariff paid by 70% of families

£100 OFF YOUR
ENERGY BILL




¥

“Get your story straight,

time it perfectly, and
tell it relentlessly.”




¥

Talk the right language

e Appeal to a new generation

e Innovate on funding solutions
e Own the balanced energy mix
e Sell the economic potential

e Talk global




¥

Appreciate inter-relationships

Priom 5
Headquarters




Key message:
Get ahead of
this curve




Nick Sharpe
Director of Communications
Scottish Renewables

Eamonn lves
Researcher
Bright Blue

Peter Duncan
Director of Message Matters and Chairman of the
Association of Professional Political Consultants
Scotland
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Decarbonising Industry:
The Global Challenge




Ole Hgy Jakobsen

Corporate Actions Engagement
Manager

The Climate Group




RE100 and EP100
— How companies
are leading the
clean energy
transition
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The Climate Group’s

activities

The Climate Group — Scottish Renewables Annual Conference 2018
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DOUBLING ENERGY
PRODUCTIVITY

Subnational Global Climate
Leadership Memorandum of
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EP100: The case

The Climate Group — Scottish Renewables Annual Conference 2018

To stay below 2°C of warming, energy productivity is
critical and will be the largest contributor (49%) to
GHG emissions reductions by 2030. (IEA, 2015)

Energy productivity is critical component of climate
strategy, with 2.5% - 3% annual improvement in EP
needed globally to enable continued economic growth
and limit warming to 2 °C. (ETC, 2017)

Corporates are hugely important:

Industry and commercial buildings account for around
half of final energy consumption, (IEA, 2017). By
doubling their energy productivity, companies can do
what it takes to meet global climate goals.



http://www.energy-transitions.org/sites/default/files/Economic-growth-in-a-low-carbon-world.pdf
https://www.iea.org/publications/freepublications/publication/WEO2015SpecialReportonEnergyandClimateChange.pdf
https://www.iea.org/publications/freepublications/publication/TrackingCleanEnergyProgress2017.pdf

The Climate Group — Scottish Renewables Annual Conference 2018

(%>  Dalmia Cement was the first
EP100: Dalmia Dalmia cement company in India to
Cement Case Study Bharat Coment jOin EP100 and also RE100

Baseline

Metric — Revenue (INR)/J of Saved $46.6 million and avoided

energy use approximately 311,000 metric tons
of GHG emissions in costs due to EE
Membership with EP100 improvements since 2010.

Joined EP100 in Sep’16 during

Climate Week NYC
Global Outreach

Speaker at Business and
Climate Summit 2016 in
London, UK and at COPsin
Marrakech and Bonn

Target year for
doubling EP
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RE100: Progress

RE

THE CLIMATE GROUP G ‘CDP

.............

rogress and Insights Report,
January 2018

.APPROABHING A

TIPPING POINT:

_how corporate users are 3
rodeflmng global electriclty
markets ; ‘
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RE100: Member
operations
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RE100: Procurement

of RE in India

The Climate Group — Scottish Renewables Annual Conference 2018

Renewable electircity capacity
n India (GW), data for finacial
year, 31st March

CAGR:16% —¥
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Coal based power generation
capacity in India (GW), data for
finacial year, 31st March
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Significant growth of RE installations in India
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RE100: Procurement

of RE100 companies Sourcing strategies 2016 (MWh) 2016 (%) 2015 (%)
in India Unbundled energy attribute certificate
114,707 31 0
purchase
Contract with suppliers (green electricity 108,194 30 0
products)
G tion f installati d by th
eneration from installations owned by the 49,270 13 31
company
Direct tf ffsite grid-
irect procurement from offsite gri 46123 13 69
connected generators
Other options 39,804 11 0
Purchase from on-site installations owned 5692 2 0

by a supplier
Total 363,790 100% 100%



RE100 - Installed

power capacity in s
China by 2017 180000 -

160000 -

140000 -

120000 -
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M biomass M solar ®wind B hydro M coal

100000
244

80000

2012

2013 2014 2015

Installed By 2020
capacity (x10% KW)
target

Coal <110,000
Hydro 34,000
Wind 21,000
Solar 11,000

Biomass 1,500
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RE100: Procurement

of RE100 companies Sourcing strategies 2016 (MWh) 2016 (%) 2015 (%)
______________________________________________________________________________________________________________________________________|
in China i if
Unbundled energy attribute certificate 854,331 89 87
purchase
Other options 56,571 6 9
Contract with suppli
ac ppliers (green 35.066 4 0
electricity products)
Generation from installations owned 8,808 3 <
by the company
Purchase from on-site installations
: 448 <1 0
owned by a supplier
Direct procurement from offsite 0 o 3

grid-connected generators

Total 955,224 100% 100%
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Back to EU and

Scotland W RE-Source Platform

The European platform for corporate
renewable energy sourcing

Brought to you by:

& soiarPower RE

'Eumpe EUROPE
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Thank you.

For more information please contact:

Ole Hgy Jakobsen, Corporate Actions
Engagement Manager at The Climate
Group: ojakobsen@theclimategroup.org
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A
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mailto:ojakobsen@theclimategroup.org

John MacArthur
Vice President of Group CO?2

Shell




Scofttish Renewables Annual Conference
26 & 27 March 2018, Edinburgh

Plenary session: “Decarbonising Industry: The Global Challenge™




Definitions and cautionary note

This presentation contains data from Shell’'s New Lens Scenarios. The New Lens Scenarios are a part of an ongoing process used in Shell for 40 years to challenge executives' perspectives on the future business environment. We
base them on plausible assumptions and quantifications, and they are designed to stretch management to consider even events that may only be remotely possible. Scenarios, therefore, are not intended to be predictions of
likely future events or outcomes and investors should not rely on them when making an investment decision with regard to Royal Dutch Shell plc securities.

Itis important to note that Shell's existing portfolio has been decades in development. While we believe our portfolio is resilient under a wide range of outlooks, including the IEA’s 450 scenario, it includes assets across a spectrum
of energy intensities including some with above-average intensity. While we seek to enhance our operations’ average energy intensity through both the development of new projects and divestments, we have no immediate
plans to move to a net-zero emissions portfolio over our investment horizon of 10-20 years.

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate legal entities. In this presentation “Shell”, “Shell group” and “Royal Dutch Shell” are sometimes used for convenience where
references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we", "us" and “our” are also used fo refer to subsidiaries in general or to those who work for them. These expressions are also used
where no useful purpose is served by identifying the particular company or companies. **Subsidiaries’’, “Shell subsidiaries” and “Shell companies™ as used in this presentation refer to companies over which Royal Dutch Shell plc
either directly orindirectly has control. Entities and unincorporated arrangements over which Shell has joint control are generally referred to as “joint ventures” and “joint operations” respectively. Entities over which Shell has
significant influence but neither control nor joint control are referred to as “associates”. The term “Shell interest"” is used for convenience to indicate the direct and/or indirect ownership interest held by Shell in a venture,
partnership or company, after exclusion of all third-party interest.

This presentation contains forward-looking statements concerning the financial condition, results of operations and businesses of Royal Dutch Shell. All statements other than statements of historical fact are, or may be deemed to
be, forward-looking statements. Forward-looking statements are statements of future expectations that are based on management’s current expectations and assumptions and involve known and unknown risks and uncertainties
that could cause actual results, performance or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other things, statements concerning the potential
exposure of Royal Dutch Shell to market risks and statements expressing management's expectations, beliefs, estimates, forecasts, projections and assumptions. These forward-looking statements are identified by their use of terms
outlook’’, “'plan probably’’, “‘project”’, *‘risks schedule”, ‘'seek’, ‘‘'should’’, ‘‘target’’, “‘will"*

o

and phrases such as “‘anticipate’, *‘believe could'’, “‘estimate expect’’, ‘‘goals’’, “‘infend’’, “‘may"’, ‘‘objectives
and similar terms and phrases. There are a number of factors that could affect the future operations of Royal Dutch Shell and could cause those results to differ materially from those expressed in the forward-looking statements
included in this presentation, including (without limitation): (a) price fluctuations in crude oil and natural gas; (b) changesin demand for Shell's products; (c) currency fluctuations; (d) drilling and production results; (e) reserves
estimates; (f) loss of market share and industry competition; (g) environmental and physical risks; (h) risks associated with the identification of suitable potential acquisition properties and targets, and successful negoftiation and
completion of such fransactions; (i) the risk of doing business in developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory developments including regulatory measures addressing
climate change; (k) economic and financial market conditions in various countries and regions; (I) political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental entities, delays or
advancements in the approval of projects and delays in the reimbursement for shared costs; and (m) changes in frading conditions. No assurance is provided that future dividend payments will match or exceed previous
dividend payments. All forward-looking statements contained in this presentation are expressly qualified in their entirety by the cautionary statements contained or referred fo in this section. Readers should not place undue
reliance on forward-looking statements. Additional risk factors that may affect future results are contained in Royal Dutch Shell’s Form 20-F for the year ended December 31, 2016 (available at www.shell.com/investor and
www.sec.gov). These risk factors also expressly qualify all forward-looking statements contained in this presentation and should be considered by the reader. Each forward-looking statement speaks only as of the date of this
presentation, 26 March 2018. Neither Royal Dutch Shell plc nor any of its subsidiaries undertake any obligation fo publicly update or revise any forward-looking statement as a result of new information, future events or other
information. In light of these risks, results could differ materially from those stated, implied or inferred from the forward-looking statements contained in this presentation.

We may have used certain terms, such as resources, in this presentation that United States Securities and Exchange Commission (SEC) strictly prohibits us from including in our filings with the SEC. U.S. investors are urged fo consider
closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov. You can also obtain this form from the SEC by calling 1-800-SEC-0330.

o o (R o ow
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http://www.shell.com/investors.html
http://www.shell.com/media/news-and-media-releases/2017/royal-dutch-shell-plc-fourth-quarter-2016-euro-and-gbp-equivalent/_jcr_content/par/textimage_9b11.disclaimer.html/aHR0cDovL3d3dy5zZWMuZ292/go.html
http://www.shell.com/media/news-and-media-releases/2017/royal-dutch-shell-plc-fourth-quarter-2016-euro-and-gbp-equivalent/_jcr_content/par/textimage_9b11.disclaimer.html/aHR0cDovL3d3dy5zZWMuZ292/go.html

Tilley

©TREL
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Shell Scenarios: Sky

SHELL SCENARIOS

THE PARIS AGREEM N'f
i) 2030 2040 2050 2060 2070\ 2080

The Paris Agreement has sent a signal around

the world: climate change is a serious issue that
governments are defermined to address. By 2070
there is the potential for a very different energy system
to emerge. It can be a system that brings modern
energy fo all in the world, without delivering a

climate legacy that society cannot readily adapt fo.
That is the essence of the new Sky scenario.
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Thrive in the energy
transition

Ambition — Net
Carbon Footprint

m Shell is active in

each of these areas

m Flexibility and mix of options

Potential tools to achieve our 2035 Net Carbon Footprint’
fo achieve ambition

ambition/mJ’
%0

= Allows for oil and gas
production growth offset
by evolving product mix 80

m Changing product mix

: . 70 2035 AMBITION
gives greatest opportunity T L
m Top-quartile scope 1 + 2 0
emissions has limited
overall impact 50
40
30
Baseline Top Naturl New Biofuels  Electric CCs Natural
quartile  gas shift  energy mohbility sinks
(Scope
Existing \
examples:
Flare Increased Wind Raizen Shell Quest CCS‘ Nature
reduction LNG power biofuels Recharge based

1: Net Carbon Footprint measured on an aggregate “well to wheel” or “well to wire" basis, from production through to consumption, on grams of CO, equivalent per megajoule o‘f_energy products consumed; chemgfﬁets
lubricants products are excluded. Carbon Footprint of the energy system is modelled using Shell methodology aggregating lifecycle emissions of energy products on a fossi\»equw@[\é/nce basis. The methodology will be further

\wed and validated in collaboration with external experts. Motion
Royal Dutch November 28-29, 2017

Shell
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New Energies

value chains

m Exploit
adjacencies to
existing

businesses
m Discipline and
commerciality
m Not equipment
manufacturing

Emerging Opportunities

New Fuels

Focus areas:
m Biofuels
m Hydrogen

. Focus arears:

: m Trading, marketing and customer
access

m Low-carbon generation and
storage
(solar, wind, gas)
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The Technology Revolution:
People, Services and
Disruption




Chris Yiu

Senior Policy Fellow for Technology
Tony Blair Institute for Global Change
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MONTHLY USERS

2 BILLION

—
—

June 2017
2 billion
TONY BLAIR
INSTITUTE
FOR GLOBAL
CHANGE
1.5 BILLION RENEWING
June 2017 THE CENTRE
1.5 billion
1.2 BILLION 1.2 BILLION
Feb 2017 April 2017
889 MILLION
Dec 2016
1 billion
700 MILLION
April 2017
500 milli 328 MILLION 225 MILLION
mulion April 2017 May 2017
(approx.)
Facebook Youtube Instagram Twitter Whatsapp Snapchat Facebook Wechat

Messenger




—
—
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DICTABLE COLLECT PROCESS  ABLE AUTOMATION —
SECTORS BY ACTIVITYTYPE  MANAGE EXPERTISE INTERFACE PHYSICAL  DATA DATA  PHYSICAL  POTENTIAL, %
Accomodation and Food Services ‘ @ ] . . 73
Manufacturing— @ ‘ w g ‘ » v 60 ITS:TTT%:QR
Transportation and Warehousing ' 60 FOR GLOBAL
Agriculture ® . . . o - CHANGE
receiTrace 0@ () WY 65 () @ s P cenrae
Mining . “ ‘ [ ) 51
Other Services — @ ‘ £ . 49
Construction—— @ & ‘ ) ® © 47
Utilities— @ @) @) — 0 44
Wholesale Trade —— @ ' . . . 44
Finance and Insurance @ ‘ ' . ' @ 43
Arts, Entertainment and Recreation . ‘ o ‘ 41
Real Estate — @ . - @ 40
Administration —— @ ' ' a 39
Healthcare and Social Assistances . ‘ . (] o 36
Information —— @ . . @ [ 36
Professionals @ ‘ . & 35
Management @\ . & 35
Educational Services ‘ ‘ . 27

Ability to automate, % Il Il " I ..
Size of bubble indicates % of time spent in US occupations

Source: US Bureau of Labor Statistics; McKinsey Global Institute analysis
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Andrew Kerr

Executive Director
Edinburgh Centre for Carbon
Innovation (ECCI)
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Chief Executive
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