e _mm

Power market trends and
opportunities for solar

Solar Finance & Investment Europe 2018

Stefan Gebski, Baringa Partners
31 January 2018



Introduction to Baringa Partners 4% Baringa

Baringa Partners LLP is a
market-leading consulting
company with a focus on the
challenges of tomorrow in
energy, telecommunications
and financial industries

We help clients using our deep
industry insight to:

A Run more effective
businesses

A | aunch new businesses and
reach new markets

A Understand and navigate
industry change.

Our
independence
means we give

Collaboration
runs through

We have a

We bring unique and

valuable industry
experience

We roll up

our sleeves everything

we do

you the best
advice for your
business

award-winning
culture

We don’t want to be the biggest... Baringa was founded in 2000 and now has:

600 Employees 5 5 Partners Offlces worldwide
00000 UK, Germany,
m Ireland UAE and

Our reputation is hard won and we’re determined to keep it growing.
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Power market trends and
opportunities for solar
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Outlook for power prices in Europe
Routes to market for generators

Subsidy trends in Europe

Opportunities with corporate customers

Emerging opportunities
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Will power prices rebound?

Historical Day-Ahead wholesale power prices in selected European markets
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Falling wholesale prices, broadly
stabilising in recent years at c.45 £/MWh,
although have recovered more recently

Key drivers going forwards:

— Recovery in gas prices

— Coal closures

— Rising carbon prices

— Scarcity pricing

— Rising renewables output
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Wholesale prices have fallen with lower
commodity prices and rising renewables
output

Instances of negative prices in day-ahead
Key drivers going forwards:

Recovery in gas prices

Nuclear phase-out

Coal reduction

Rising carbon prices

Rising renewables output
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Six pricing zones, highest prices in Sicily

Zonal prices have fallen, and converged,
with greater renewables penetration

Key drivers going forwards:
— Recovery in gas prices
— Rising carbon prices
— Rising renewables output



A range of routes to market are emerging 4% Baringa

Generator

Subsidy Supplier Customer Power Markets

Trading Services

Supplier Customer Supplier
Agreement
A Examples: A Fixed price PPA with A Examples: 4 OTC and exchange-
— Fixed Feed-In Tariff Supplier — Fixed price PPA direct based trading
— Feed-In Premium A Backed by Customer with Customer A Facilitated by third party
supply contract or — Fixed price CfD with trader, or in-house

= (el el D power market hedge Customer trading capability

A Backed by PPA with

Supplier 4 Facilitated by third party

Supplier

Long term contracting Medium-to-long term contracting Short term contracting
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Access to subsidy is becoming more restrictive
and allocation is increasingly competitive

GB

Historical solar roll-out
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Historical solar roll-out

Italy

Historical solar roll-out
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Capacity aditions ——Cumulative installed capacity

4 Many of the active solar farms receive
either RO, Feed-in Tariff or CfD

A Closure of the RO scheme to solar in
2016 and no further announcements for
future solar CfD auctions,

4 Only remaining subsidy scheme is the
Feed-in Tariff for solar project <5 MW

4 Indicated in Nov 2017 Budget that there
will be no further subsidies for mature
technologies (inc. solar) for next 8 years

4 However, first merchant solar farm
project was completed this year with a
capacity of 10 MW
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Capacity aditions = Cumulative installed capacity

4 |Introduction of auction scheme for large
scale RES (solar, wind and biomass within

the EEG 2014 and 2017) after years of
low install rates

4  Since the first auction in 2015 c.1.5 GW
has been awarded

4 But competition is rising with average
remuneration fees falling from 9.17
ct/kWh to 4.91 ct/kWh

4 Auctions set to continue in 2018, starting

with 200MW solar tender in Feb and
200MW mixed wind/solar tender in April
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Capacity aditions  ===Cumulative capacity

4 Termination of “Conto Energia” solar
subsidy scheme in 2013

4 Two new support schemes (“scambio sul
posto” and “ritiro dedicato”) were
introduced to incentivise PV installations
but on a less attractive level

4 Since 2014 the average growth rate was
at 300-400 MW

Capacity additions (MW)



Solar delivered energy costs continue to fall as
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a result, now broadly on par with brown power

Average solar PV auction out-turn prices, 2011-2018
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There is significant and growing demand ¥ od Baringa
from corporates for renewable energy

1134100

Sample of corporates participating in the Re100 initiative

Percentage of consumption from renewable/sustainable sources

Microsoft

Unilever

Facebook

®

Carlsberg

HSBC

Johnson & Johnson

Wells Fargo

4 Initiative involving many of the world’s largest corporates committed to supporting 100% of their energy requirements from renewable sources
119 leading global corporates are members of re100, including Aviva, BT, BMW, Coca-Cola, Goldman Sachs, Google, Ikea and Walmart

Telecoms, Media & Retail
Financial/Professional Services
IT & Software

Healthcare & Pharma

Food & Beverages

Manufacturing & Engineering

Telefonica

Bubble size =
relative company
size (indicated by
number of
employees)

General Motors

0 500

Total annual electricity consumption (GWh)
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Corporate PPAs have emerged as subsidy
alternatives, but the market remains nascent

Corporate PPA annual deal volumes have grown
significantly but the initial boom appears to have slowed

Global corporate PPAs by region & signing year
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Deals sizes have mainly been small but a few large (>150
MW) deals have emerged in the last 1-2 years

Largest European corporate PPA deals in 2016-17

Corporate

counterparty

Norsk Hydro
Norsk Hydro
Alcoa Norway
Microsoft
Google

Lego Group
Google
Unilever
Mars
Nationwide
Microsoft

Nestlé
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Country

Sweden
Norway
Norway
Netherlands
Norway
England, UK
Netherlands
Scotland, UK
Scotland, UK
England, UK
Ireland

Scotland, UK

2017

2016

2017

2017

2016

2016

2016

2017

2016

2016

2017

2016

Generation
tech

Onshore Wind

Onshore wind

Onshore Wind

Onshore Wind

Onshore Wind

Offshore Wind

Onshore Wind

Onshore Wind

Onshore Wind

GM Solar PV

Onshore Wind

Onshore Wind

Contract
size (MW)
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Different routes to market can be managed 4% Baringa
within a balanced portfolio

% portfolio Indicative Returns

A A

100%
Un-contracted (merchant) 12-18%

A

7-12%

5-7%

(‘Floor’ price through long
term/fixed price contracts)

Tenor
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Battery hybrids are emerging but require ey Baringa
battery technology costs to fall further

Solar PV + battery hybrid “firm power” illustration
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Rising energy costs for large users create a ey Baringa
business case for BtM solar-battery hybrids

Breakdown of the average retail electricity tariff for a medium-sized 1&C user in GB: lllustrative BtM solar-battery hybrid economics:

150 M Capacity costs

Cost Key driver Trend M Running costs
category
~£100/MWh

Supplier Competition
costs
100
B Levies GO\.lernment }
policy

. Network Policy and }

charges regulation
. Wholesale Market

energy fundamentals —

2018 2028

£/MWh (real 2017)
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In conclusion, what can a future strategy

look like?

» The adoption of new and
mature technologies
across the value chain in
both renewable energy
and complementary
technologies such as
storage, transportation
and networks

Adjacent

business models

Adjacent

technologies

Strategy
considerations

Adjacent
markets
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» Decentralised energy and

emergence of new
business models, building
assets closer to customers,
innovating around delivery
and contracting, a close
customer engagement
model

» Creating advantage through

the entry into adjacent
markets/countries through
regional platforms —
identifying where they exist
“ahead of the curve”
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Thank you ¥ es Baringa

4% Baringa

Brighter together
Stefan GEbSkI Baringa Partners LLP
. 3rd Floor, Dominican Court
Senior Manager 17 Hatfields
Mobile: +44 7814 566830 London SE1 8D)
Email: stefan.gebski@baringa.com UK

www.baringa.com
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