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REN investment growth continues. Front runner countries keep high level
and there are follower countries with very steep growth

y-o-y
growth +24 +1 -16 -26 -20 -56 +150 +516 +10 +15 +109 +30 +45 +14 +495

(%)

> World clean energy investment reached $ 333.5 bn in 2017 (+3%) Solar in
132,6 the lead ahead of wind

> China accounted for half of the world's REN investments

106,9 > Several front runner countries scaled back, but still on a high level, e.g.
JPN, GER

> Many other countries with double digit investment growth
56,3 56,9 > Some countries like AUS, MEX, SWE, EGY show super strong push of >

100% investment growth
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I REN Invest 2016 REN Invest 2017

Until 2040 IEA projects ~ $19 trillion investment in the power sector - ca. 37% of that accounts for renewables (solar, wind,
bio, hydro)

Source: Bloomberg New Energy Finance
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What are the drivers of this growth and how are players responding to this?

Major drivers shaping renewables power generation industry going forward

"I Steep decline in REN cost 1 COP21 and new regulatory

> Onshore wind already competitive > More than 170 countries signed agreement

> Offshore wind cost in steep decline > Commitments are converted into national laws and
> PV cost competitive, if installed in adequate environment policies on a broad basis

> Low cost allows new regulatory approach
> This generates large REN markets
> Also Russian players could benefit

> Technology and auctioning pushes cost further down

Renewable
energy

- drivers and
1| New approach by Utilities & OEMs e

> Strong emphasis of renewable investments, particularly > Smart digital technologies on the rise
wind power and also solar > Energy Storage solutions

> Also strong investment in energy storage to benefit from — Battery cost falling steeply — much more expected
attractive price windows — Thermal storage

> Some players set up separate companies _ Power-to-x and gas storage
> Some first cases of VC split, e.g. RWE / e.on
> Also OEMs are responding to the transition

1 Further Technology Innovation
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Massive and ongoing decline in cost will make power from utility size solar
and wind consistently cheaper than conventional energy

> By 2019, the best onshore

. . wind and solar PV projects
Onshore wind Solar PV Offshore wind CSP Solar will be delivering electricity for
LCOE decline - 25% -72% -18% -33% an LCOE of USD 0.03/kWh or
2010-2017 less
A > The decline is continuing

> CSP solar and offshore wind
will provide very competitive
electricity from
2020 onwards

 \
0.2 > Because of low cost IEA expects
N\ ~4,800 GW extra capacity
01 /\ \

0.3
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Source: IRENA 2018 - Renewable Cost Database and Auctions Database.
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With REN energies being competitive vs. conventional there is also an
opportunity to shift emphasis to a new type of policy frameworks

Examples: Clean energy policies currently and in the future

% of countries
Feed-in tariff

Tax exemptions
Tendering schemes
Investment grants
Financing

Feed-in premium
Quota obligation
Contract for difference

2014 review of EU 28 country policies for wind
power")

> Feed-in tariffs most important

> Tax exemptions and investment grants
important

> Tendering scheme successful and growing
> Big policy differences

Energy Policy
for 2016+7? .

2016 energy policies applied in emerging and
developing countries?):

> Majority of countries implemented renewable
energy targets

> Also tax incentives widely adopted

> Most interestingly auctions is the 3rd most
important instrument

> Feed-in tariffs only in the middle

Source: 1) 2016 Review of regulatory framework for wind power in EU, by Gonzalez et al.; 2017 Bloomberg New Energy Finance, 2018 IRENA

% of countries
REN Target 75

Tax incentives 73
Auctions 45

Debt/ Equity 37

Feed-in Tariffs 35

Net Metering 28

Biofuels targets 25

Utility regulation 24

> Define clear target in line with
COP 21

> Create overall favorable
regulatory framework to help
— Access to low cost finance
— Low take-off risk
— Low country risk

> Set the stage for competitive

procurement e.g., auction
rules, design

> Subsidies and feed-in tariffs
can be added on, but are of
lower priority

5
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The innovation is continuing:
Also for energy storage solutions steep decline of costs is expected

Energy storage: Levelized costs of storage, 2015 vs. 2030 [EUR/MWh, 2014 price level]

> Also cost for energy storage is
seeing many innovations

700 > Across the board this results in
substantially lower cost
600

> Energy storage offers many
500 benefits for utilities

— Stability to the grid
— Take advantage of attractive

300 tariffs
I — Serve the customers also at
times of no wind or no sun

200 I
100 . I . Energy storage cost

- expected to be down

800

400

0 , _ = by 40 - 70% until 2030
Pumped Compressed air Batteries Super- Fly-  Power-to-gas Power-to-gas
hydro energy storage capacitors ~ wheels H2 SNG
storage

2015 B 2030

Source: IEA, World Energy Council, Roland Berger 2018-05-15 Clean Energy - growth perspectives and strategies of key players.pptx | 6
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Looking at strategies of leading European utilities players they are all
massively pushing renewables and energy storage

€. IBERDROLA "Utility of the future" e.an >( | RWE

> Focus: Renewable energy, customer solutions and smart networks — > E.ON and RWE badly suffered in the past: Nuclear phase-out,
driven by digital, efficiency focus and partnering deregulation, low gas and power prices
> Net investments of EUR 32 bn until 2022 (+4 bn vs. 2017) > |n 2016 both split activities into fossil (F) and renewable parts: E.ON
—with 12 bn (37%) in renewables — mostly wind (R) / Uniper (f) and RWE (F) / innogy (R)
> Renewables capacity +24%; energy storage +25% > |n 2018: Radical swap deal between E.ON and RWE:
> Energy storage: Make money when power prices are good — RWE focus: Renewables generation, fossil, trading
< — E.ON focus: Distribution / grid and customers
B
epp "Strategy CAP 2030" (" (| "Leading the energy transition"
> Strong footprint in carbon free nuclear - extend lifetime > Decarbonization is one of 3 str_ategic pillars next to electrification/
> Renewables energy bundled in EDF Energies Nouvelles (EN) demand response and urbanization
> Clean energy plants in 22 countries (develop, build, operate) > Targets for 2020: 0 -
> 2016: Goal to double renewable energy capacity worldwide from 28 ~ 48 GW renewables (+20% vs. 2017) with investment of EUR 8,3 bn
GW (incl. hydro) to 50 GW by 2030 — Reduction of 36 GW thermal (-17% vs. 2017)
> 2018: EDF goal to develop 10GW of additional storage by 2035 (on > Creation of 600 MW storage capacity

top of current 5GW) to be a storage leader



Taking EDF's energies nouvelles (EDF EN) as example:
They are implementing a very ambitious renewables strategy

EDF EN Strategy

CAP 2030: Double the Group's
installed for renewable energies
28 GWin 2015 to

>50 GW in 2030

Key elements

> Low-carbon energy investment
> |nternational expansion

> Innovation

> Partnerships

EDF Solar Power Plan:

Expand solar capacity in France
from 7.4 in 2017 to 30GW until
2035

Source: EDF CAP30, EDF Energies Nouvelles, press

EDF EN Integrated Skills

Development
> Land search
= > Energy yield assessment
S > Environmental impact
> Consultation
> Project management
Construction
> Engineering

> Works management
> Procurement;
> Logistics
Asset management
u > Asset manager services;

2 = > Contractor relations;

She- == > Production monitoring;

> Asset disposal
Operations and Maintenance

42 > Scheduled maintenance
o/ > Purchasing / Inventory
= > Supervision of power plants

> High-level engineering
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Strategy Implementation (selected examples)

REN Investment

> Project acquisitions in EU, Americas

> 2017/07 UK - EDF EN buys 11 wind farm
projects under development from Partnerships
for Renewables

> 2017/07 EU — Futuren acquisition

> 2017-06 Brazil - Acquisition of multiple projects
in Brazil

Partnerships

> 2018/02 China — JV with Asia Clean Capital
(HACCH)

> 2017/11 India — partnering with EREN
Renewable Energy for solar

> 2017/10 Egypt - Partnering with ELSEWEDY
ELECTRIC

> 2016/05 France - Partnership with Enbridge for
French offshore wind

International Expansion

> 2018/05 UAE - Commissioning of DEWA III
solar power

> 2017/05 RSA - Entry into South Africa market

> 2016/07 China - Market entry by acquisition of
majority in UPC Asia Wind Management (AWM)

Innovation

> 2018/01 France/ CAN - JV of EDF Photowatt
(60%) with Canadian Solar (30%) and ECM
Greentech Grenoble (10%) to expand ingot and
wafer business using innovative Si
crystallization technology from French INES
research institute

> 2016/02 USA — New battery energy storage
system with control system to stabilize the grid
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The ongoing transition from conventional power to RES is painful for GE
and Siemens as the two dominant conventional turbine OEMs

Global large’) gas turbine orders [#]

"Struggling units such as GE Power are facing significant staff cuts..."

212 |
"""""""""""" "The business has been undergoing market changes, and we haven't changed fast

-42.5% enough with it"
122 "As the cost of solar and wind power have plunged, ..., the traditional model of the
industry has changed” FT FINANCIAL

TIMES

"Did you know how many large gas turbines were ordered in Germany the past three
years? ['ll tell you, ... A total of two!"

SIEMENS
2013 2017 "Siemens said it would shed 6,900 jobs worldwide — half of them in Germany — to help its

power division stay competitive"

1) GTs with capacity over 100 MW

Source: Reuters November 2017, Financial Times November 2017, Siemens press release November 2017, Roland Berger



Roland y

Berger 1D

Therefore, since the early 2000s, they invested heavily in wind generation
to also dominate this industry just as they did in CCGTs

Wind energy investments — Examples Global market shares in turbine
production
2017 “The completion of the LM 4(\

2010 GE acquires turbine blade Ml/lmd P ovrvtetrhachISIZ?on - ™ Wind, 2016" d Gas, 20152

GE doubles its manufacturer LM wind for Will Support the growth o
2002 investments in renewable  USD 1.65bn ourv\'//u;;7ccll7tﬁsrt;ll7r;ef§gtsé/;?ss,
GE acquires Enron Wind  energy, to USD 10 bn in growing segment of 14% 460/0
for USD 350 m and 5 years, 75% attributed to LM 25w power generation"
launches GE Wind Energy  wind

4’,90
SIEMENS 2017
2005 Siemens spends over turbine manufacturer m/lestoneG/n o pathdto 0
Siemens acquires EUR 1.1 bn onR&D for Gamesa, after paying EUR Siennqgvg: W;’g%soawzlz and 15% 32 /0
wind turbine manufacturer  its wind power business ~ 1bn fe & leading alobal
Bonus Energy A/S and to Gamesa shareholders create a ga I’"g globa
launches Siemens wind player
Wind Power Gamesa
sons

1) Market shares based on additional installed capacity in both onshore and offshore; 2) Market shares based on ordered capacity

Source: Press releases, company data, CaplQ, MAKE, McCoy, Credit Suisse, J.P. Morgan, Roland Berger
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Looking at Russia power generation also here strong growth is projected —
particularly for wind power. Who will be the winners?

Russia energy generation capacity current and outlook to 2040 [GW]

Generation Capacity by Energy Type

Generation Capacity Carbon-free

,
/
282 /

260 259 !
m K
p B /
128 K
127 !

N
0 FE25,

54 61
2016 2025 2040 TS~ 9016 2025
I Coal Gas [ Renewables Il Solar PV
Il O [ Nuclear Geothermal [ Wind

Source: IEA WEO 2017 New Policies Scenario

CAGR%

4.—++60-5% 2016-2040

130
B—;-

3
8

34

14.9

2040

Bioenergy [ Nuclear
B Hydro

Key Questions for Russian
Players:

> Russian REN market

— How to tap into the growth
potential?

— Accelerate growth?
— Go alone or partnering?

> International REN market?
— developer?
— utilities?
- OEMs?
— policy/ finance?

i
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Renewables are rapidly growing — triggered by cost decline and
governments - and adopted in the heart of utility and OEM strategy

%2 There is strong investment in renewable energies ongoing. While front runner countries invest in a
focused way, there are many follower countries with steep investment growth

142 Also for the future strong growth is expected until 2040 with renewables accounting for ca. 1/3 of
investments in the power sector overall and 2/3 of generation capex

i#® Key drivers behind this massive growth: Key questions for
> Rapid decline in REN cost - renewables cost competitive with fossil energy Russian p|ayers;
> COP21 triggers national targets and auctions in center of new regulatory frameworks
> Technology innovation in energy storage — cost down by >50% until 2030 >Where to play'?

> Utilities and OEM strategies in response to this change push REN and energy storage
o >r IS >How to play?

I At the example of European utility players we can observe the following key strategies
> Massive capex to expand the renewable portfolio — often wind power, but also solar >How to win?
> Front runners now also push investment to become leaders in energy storage
> Leading players expand globally — selectively also teaming up with local partners
> The organizational approach is in transition and discussion:

REN in separate organization < central part < value chain split (e.g., RWE/ e.on)

5 The renewables OEM industry has gone through consolidation due to enormous price pressure and
high volatility — Leading conventional OEMs target also REN leadership



Contact

Walter Pfeiffer

Partner
Energy, Oil & Gas

Phone +49 (0)211-4389-2226
Mobil +49 (0)160-744-2226
E-Mail walter.pfeiffer@rolandberger.com
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World clean energy investment reached $ 333.5 bn in 2017 (+3%) Solar in
the lead ahead of wind

Global New Investment in Clean Energy 2005-2017 [$ bn]
By Technology By Region

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Others [ Bioenergy [ Energy smart technologies [l Wind [l Solar B AMER W EMEA M APAC

Source: Bloomberg New Energy Finance 2018-05-15 Clean Energy - growth perspectives and strategies of key players.pptx | 14
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Until 2040 IEA projects ~ $19 trillion investment in the power sector
- ca. 37% of that accounts for renewables (solar, wind, bio, hydro)

Global annual average power sector investment and cumulative investment to 2040

Annual average 200 400 600

wors [ IIII- |
o510 [ IIII-

ad --I_

oo ] I----
o0 [ I----
oo [T I---_

Cumulative, 2017-40
Trillion dollars (2016)

Solar PV Transmission

Wind g?
: Distri-
Bioenergy ‘ bution

1.7
Hydro %
Nuclear Coal

Oil 525

B Coal I Gas i Oil I Nuclear Hydro - Bioenergy - Wind |l Solar PV [ Transmission [ Distribution

Source: IEA WEO 2017 New Policies Scenario
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If you consider all carbon free power generation capacity, hydro-power and

also nuclear capacity the picture clearly changes

EDF (France)

China Three Gorges (China)
Eletrobras (Brazil)

Hydro-Quebec (Canada)

China General Nuclear (CGN) (China)
RusHydro (Russia)

Rosatom (Russia)

Exelon (United States)

Energias de Portugal (EDP) (Portugal)
Statkraft (Norway)

EuroSibEnergo (Russia)

Energoatom (Ukraine)

China National Nuclear Corp. (China)
Ontario Power Generation (Canada)
BC Hydro (Canada)

Acciona (Spain)

Verbund (Austria)

E.On (Germany)

Cemig (Brazil)

Axpo (Switzerland)

Source: Energy Intelligence Nov 2017

36
I 36
129
- 27
W23
18
117
15
14
13
13
12
9
19
L
8
I7

144

I 106
I 67

Nuclear Hydro [ Other Renewables
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Renewable generation cost declined steeply over the last years and are in

some parts already competitive with conventional energy
Steep decline in renewables cost — EU perspective

Levelized Cost of Electricity (LCOE) of major power generation > Onshore wind with less than €50/ MWh is already competitive with
technologies in Europe [EUR/MWh] natural gas, coal and nuclear

> Learning rate of 15% due to installed cost reductions and

200 performance improvements

> Offshore wind is on a steady cost reduction pathway with
expected costs of €100/MWh by 2020 and €85 to €79/MWh by
2025

. - > PV modules have experienced learning rates 2 of 18% to 22%,
100 .. and module prices down by 80%

150

> Between 2010 and 2016, the cost of electricity from utility scale
solar PV fell 69%

> Because wind & PV are (becoming) cheaper than
conventional generation IEA expects ~4,800 GW extra

0 capacit
Hard Natural  Nuclear On-shore Offshore  Rooftop pactly

coal gas wind wind PV

50

Source: EU Commission 2015, IRENA 2017: Renewable Power: Sharply falling generation cost 2018-05-15 Clean Energy - growth perspectives and strategies of key players.pptx | 17
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Because wind & PV are (becoming) cheaper than conventional generation
it will grow tremendously, IEA expects ~4,800 GW extra

Electricity demand, LCoE evolution, cumulative gross PPs capacity additions by region™

Electricity demand [PWh] LCoE ranges 2017 [USD/MWh] Extra power capacity [GW]
200 - Wind & solar
34.5
1; Africa
9 iMiddIe East 150
3.6 \ Latin America
21.4 B 'ndia
' \ Asia Pacific
56  (excl. China) 100 ~
3.0 Europe?
4.6 57  North America
50 A L 2017 record
4.7 ® low for PV
92 China = = = = — -pug O s g =t — P andonshore
5.3 - wind: 18-20"
0 _
2016 2040 Hydro? |Wind off- Windon- PV Gas  Nuclear 2017-25 2026-40 Total
shore  shore
Nuclear [ Fossi [l Renewables

1) In IEA's New Policies Scenario, excl. replacement for retired capacity, 2) 2015, 3) USD 18 / MWh in Saudi Arabia 2017; USD 20 / MWh in India 2017

Source: WEO 2017, Lazard 2017, REN21 Global status report 2016, Roland Berger 2018-05-15 Clean Energy - growth perspectives and strategies of key players.pptx | 18
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While EU is formulating an overall target each country has ist own
approach to select their policies mix

Example: 2014 EU countries policies for wind

AT |BE |BG|CY |CZ|DE|DK|EE (ES|FI|FR|GR|{HU|HR|IE | IT [LT|{LU|LV|MT|NL|PL|{PT|RO|SE|SI|SK|UK

Feed-in tariff

Feed-in premium
Quota obligation
Contract for difference
Investment grants

Tax exemptions

Financing
Tendering schemes

B On-andoffshore [ Offshore Micro-Wind [} Other RES

Source: 2014 Review of regulatory framework for wind power in EU, by Gonzalez et al. 2018-05-15 Clean Energy - growth perspectives and strategies of key players.pptx | 19
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Growing capabilities to store energy and to take advantage of excess
power help to make renewables even more attractive

Energy storage innovation and technology development

Battery cost expected to fall by more than 50% until 2030
across all technologies

Lead-acid High-temp Flow Li-ion

= 1000 Flooded LA |VRLA NaS NaNICl  [VRFB  |ZBFB NCA NMC/LMO |LFP LTO
= | o | | |
=
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a
w
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S 500 ——
S
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[723
T, in
S
S -20% —
L

TP e e | e

60% * @ . PN * L 4 *

-80% -50% -50% L) [ - -56% 0, _59% 1 0 o -54%

-GOA) '66% '66% '60 A) '61 /0
2016 2030 .2016 2030 2016 2030 2016 2030|2016 20302016 2030|2016 2030 |2016 2030 2016 2030 |2016 2030

Thermal storage helps CSP solar power generate
electricity for way into the night - targeting 24
hours

Source: IRENA 2017: Renewable Power: Sharply falling generation cost
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z Electricity e —

_~"Thermal \/\
_~Storage Tanks o ’) 4
// ( ///

S . S
w2
F

—
Generator "

Turbine !
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For the near term until 2019 ca. 36% of EU utilities CAPEX will be allocated
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to renewables, only surpassed by network investments

Near term EU Energy Capex and portfolio

Projected CAPEX for the largest European

Utilities 2017-2019

New renewable energy portfolio for the largest European Utilities expected
for 2019

Other

Rene-
wables

Source: Company data and S&P Global Ratings.

Network

— I Wind
B Solar
I Biofuels

Il Other

renewables

lber- EDP new Enel EDF Engie EON RWE Vatten SSE CEZ
drola RWE (Innogy) -fall

Many EU utilities are benefitting from strong government support in the early days of renewables when it
was pushed by front runner countries, i.e., feed-in tariffs and subsidies

2018-05-15 Clean Energy - growth perspectives and strategies of key players.pptx
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In the essence of the deal e.on is taking over the customers and the grid
business while RWE is focusing on all generation and trading

The e.on/ RWE deal - taking a closer look

Basic elements of the deal ...

new e.on

> Customers
> Grid

Source: E.ON, RWE, press

e.on

> Customers
> REN
> Grid

Shareholding
16.67 %

... expected results for RWE business

RWE

Operating business (~ 90%)

RWE

Financial
portfolio (~10%)

> Generation
> Trading New

Lignite & European Renew- Supply &
Nuclear Power ables Trading
0 -
2 5% e 37,9% Kelag
J /0 -
new RWE E.ONRES T

> REN

> conventional
generation
> Trading

Optimized financial
portfolio with stable
and attractive
dividends

Strengthening and future
proofing of the core operating
business

2018-05-15 Clean Energy - growth perspectives and strategies of key players.pptx | 22
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If the deal is executed as it is currently planned, RWE would establish the
#3 REN generation capacity position in Europe

e.on/ RWE deal: Pro forma new generation capacity in New-RWE and REN position

New-RWE pro forma generation capacity New-RWE would be #3 in EU REN

Firm and
flexible
capacity
>80%

Low CO,
generation
capacity
>60%

o
'
fEEr.![;ngm C & Pl. Pro {?ﬂdﬂnﬂ @ 1:EBF [] VATTENPALL o ’S‘SE e'ﬂ”
Gas M Renewables M Other forma innagy
M Lignite M Hard coal M Nuclear combined

Source: RWE, E.ON, press 2018-05-15 Clean Energy - growth perspectives and strategies of key players.pptx | 23
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