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GIObaI new investment in Clean S S S S .
energy

2004 - 2016
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Version WF17.07 Source:
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2016 clean energy investment SEETHFEHSF TP R B .
types and flows

Sbn

+117.5 $405.0bn

Asset and company
mergers, acquisitions,
refinancing, buy-outs
etc.

$287.5bn

Projects

$47.5bn

+12.1 -29

Equipment manufacturing

/ scale-up
Technology development

VC Corp RD&D Gov R&D PE Public markets Total company Re-invested Renewable Digital energy Small-scale Total M&A/buy-outs Total
new equity investment eq. energy AF & storage AF solar investment etc. transactions
Version WF17.07 Source:
All values nominal Bloomberg New Energy Finance
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GIObaI new investment in Clean ..........................................
energy by region

2004 - 2016
$bn
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Asset f|nance Of European ..........................................
renewables by sector
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0
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Global benchmark solar and wind
LCOE

($/MWh nominal)
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1H 2017 LCOE _ UK ié.;5;5.;ﬁi:i::ﬁ:ﬁ::i::ﬁ:;::ﬁ:iﬁ:;::;:::i:

selected technoloaies ($/MWh)

Nuclear K e Onshore wind continues to dominate as the cheapest form
Biomass - incineration K X S of electricity generation in the U.K. at $70/MWh. CHP follows
Wind - offshore C© closely at $71/MWh.
Coal (& ° Biomass incineration has seen an increase, moving up 13%
. to $139/MWh.
PV - no tracking K 3
Combined Cycle Gas i < ° In contrast offshore wind continues to see its LCOE drop,
1 but the technology still remains more expensive than other
CHP | o> major technologies at $132/MWh.
wind - onshore K _ . . .
: ‘ ‘ ‘ ‘ ) PV continues to get more competitive against combined-
0 50 100 150 200 250 cycle gas plants on an LCOE basis. The former now has a
WLCOE range #1H 2017 benchmark ¢ 2H 2016 benchmark benchmark cost of $94/MWh against $87/MWh for gas.

Source: Bloomberg New Energy Finance

: Fixed O&M : Cost of debt |Cost of equity LCOE
Technology Capex ($m/MW) Capacity factor (%) $/MWivea Debt ratio (%) bos to LIBOR _ $/MWh

Wind - onshore 1.70 1.70 1.70 29% 31% 38% 23,551 66% 220 8%

CHP 0.86 1.04 1.24 50% 70% 80% 58,775 61% 300 10% 73

Combined Cycle Gas 0.92 1.11 1.02 50% 60% 80% 28,600 61% 300 11% 87

Coal 1.52 1.66 191 40% 60% 70% 39,057 0% 0 12% 100
PV no tracking 0.94 0.99 1.04 10% 11% 12% 12,500 80% 220 8% 94
Biomass 3.6 4.9 8.8 80% 85% 90% 317,700 70% 250 10% 139
Wind - offshore 3.81 4.45 545 44% 46% 48% 99,000 70% 250 10% 132
Nuclear 7.15 7.15 7.15 90% 91% 92% 100,063 0% 0 10% 199
Note: Includes $26/Mt carbon price for gas and coal and $20/Mt for CHP (inflated with 2% over the project life time). Source: Bloomberg New Energy Finance
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Sources of finance
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Capex on renewables by nine
European utilities, by year

$bn
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| I ‘ ‘
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Source: Bloomberg New Energy Finance, utility annual reports
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Initial cost of debt for onshore
wind farm in euro area

9%
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7%

6%
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5%
B Germany with KfwW
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4% m Term Swap
W 6M Euribor

3% W ECB Rate

2%

1%
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Source: Bloomberg New Energy Finance
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Institutional commitmentsto -~~~
European renewables projects

2007 - 2017 YTD
m Platform

7 l L
® Index-linked note

—
4 —_— PE/infrastructure fund
® Quoted fund
® Project bond
m Direct
, 1 __ . . l I
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Source: Bloomberg New Energy Finance
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EU policy dimension

Source: Bloomberg Mediasource
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Selection of record winning bids R
(nominal)

s o

Germany 2017 - PV

= $63.19/MWh
o a 0 O ore

archant proie
e a 0 O ore

China 2016 - PV
N\ orocco 2016 — O ore \ $77.54/MWh | Y
(Y[ (el 2 0 k=Y, IMeXico 2016 - Onshore $30 UAE 2016 - PV

$27/MWh* $35.85/MWh* $29.4/MWh*
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India 2017 - Onshoré’

i = Bra 0 O :
Brazil 2015 - PV 0 ~ambia 2016 - PV $40.5/MWh @ m
$89.87/MWh $53.6
$67.18/MWh* -
] 1 A
‘ Australia 2017 — Solar thermal
Chile 2016 — Technology neutral ' $59.8/MWh
$47.6/MWh* Austrlia2016 - Onshore

South Africa 2015 - Onshore $59.7/MWh

v 7

Source: Bloomberg New Energy Finance. Note: bids with “*” are auctions where tariffs are paid out in dollars. Note that most tariffs will include adjustments for inflation and
other factors that will influence the final bid. For a full explanation on comparing nominal versus levelized bids, see pp6 in 1H 2017 EMEA LCOE Update (web | terminal).

$45.89/MWh
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https://www.bnef.com/core/insights/16239
https://bloom.bg/2p558nL

UK offshore wind auction,
September 2017
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Offshore Wind Costs Fall Below New Nuclear Plants in U.K.
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Gap to 2020 EU renewable
electricity targets

Share of electricity consumption
80%

70% =
60% —
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40% —_— — =
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200 — = -
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—2015 interim target — 2020 target

Source: Eurostat; Bloomberg New Energy Finance.
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Cost of renewables capacity additions
required to meet the 2020 targets

$35.8bn $11.6bn $2.9bn $11.6bn $16.4bn $16.2bn $7.7bn
Capacity additions, GW

18
16 Biomass
2
12 Offshore wind
10
3 ® Onshore wind
° I L o . Solar
: N aHyaro
2 B = B =
Greece Netherlands Spain
France Ireland Portugal U.K.

Source: Bloomberg New Energy Finance. Note: Assuming capacity mix over last five years and capacity financed today.
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Question marks

* There is plenty of money to finance European renewables now.

 But will investors be happy to provide equity and debt for projects
backed by very low subsidies, or zero subsidies?

« And will banks be prepared to lend to projects that rely for
revenues on merchant power prices or short-term power
purchase agreements?

* Which of the balancing technologies (gas, interconnectors,
batteries, demand response, chemical storage) will be most
economical for different time periods? How will it be financed?
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Copyright and disclaimer

This publication is the copyright of Bloomberg New Energy Finance. No portion of this document may be photocopied,
reproduced, scanned into an electronic system or transmitted, forwarded or distributed in any way without prior consent of

Bloomberg New Energy Finance.

The information contained in this publication is derived from carefully selected sources we believe are reasonable. We do not
guarantee its accuracy or completeness and nothing in this document shall be construed to be a representation of such a
guarantee. Any opinions expressed reflect the current judgment of the author of the relevant article or features, and does not
necessarily reflect the opinion of Bloomberg New Energy Finance, Bloomberg Finance L.P., Bloomberg L.P. or any of their
affiliates ("Bloomberg"). The opinions presented are subject to change without notice. Bloomberg accepts no responsibility
for any liability arising from use of this document or its contents. Nothing herein shall constitute or be construed as an
offering of financial instruments, or as investment advice or recommendations by Bloomberg of an investment strategy or
whether or not to "buy,” "sell" or "hold" an investment.
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Bloomberg New Energy Finance is a
research firm that helps energy
professionals generate opportunities. With a
team of experts spread across six
continents, BNEF provides independent
analysis and insight, enabling decision-
makers to navigate change in an evolving
energy economy.

BNEF research and analysis is accessible
via web and mobile platforms, as well as on
the Bloomberg Terminal.
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