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Introduction

For German PV companies 2012 is the year to act — industry consolidation will change the PV
ecosystem

— Consolidation in German PV Industry has started — 2012 is the year to act!
With about 65% market growth, 2011 was another record year for the PV In 2012, German PV companies will have to act: Both
industry. However, records have also been reached in terms of Germany and Italy have cut feed in tariffs beginning
overcapacities, price decline and inventory levels along the value of 2012, Spain announced a moratorium for all
chain. The industry reported rapidly decreasing margins and first renewables, and no other European country will be able
companies have fallen victims to the increased competition. Thus, to fill the gap. Market growth will be driven especially
temporary work as well as the number of production stops and even by the US, China and further Asian markets.

insolvencies have increased. . . . .
Overcapacities are expected to increase, with prices

Sobering news like the filing for insolvency of Solon AG, Solarhybrid AG continuing to drop, albeit not in 2011’s dimensions.
and Q-Cells AG and the takeover of Sunways AG by LDK are only Thus, German PV companies will be fully affected by
forerunners of a global PV shakeout. This has long been foreseen (cf. the challenging market conditions in 2012 leading to
goetzpartners Renewables 11 study, 2009) but especially German tremendous changes within the German PV ecosystem.
companies have benefitted from unexpected market growth in To survive the consolidation companies will have to
Germany and nearby countries like Italy. Together, both markets act now.

accounted for about 50%6 of global demand in 2011. L
goetzpartners has analyzed the consolidation pressure

German players now stand with the back to the wall as SolarWorld’s within the German PV industry along the value chain and
anti-dumping claim in the US shows — they won the case but the imposed identified eight fields of action to improve the
duties won’t change anything fundamentally. The cost race will chance of survival.
continue. .

Sincerely,

M. Sanktjohanser S. Olbert

Many thanks to the consultants Philipp v. Stietencron and Sebastian Koch for their efforts during the preparation of this study

a goetzpartners



Recent Development of PV Industry
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PV gold rush is over — global shakeout of PV players to accelerate

- Module Demand and Overcapacity Development [1]
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- Financial Performance Development [2]
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[1] Currently announced module capacities not considering impact of consolidation; [2] Sample: 109 public listed PV companies, LFQ last available fiscal quarter;
Source: Solarbuzz, Thomson One, IWR, Photon PPVX Index, company information, goetzpartners
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goetzpartners Survival Tool Kit for the PV Industry

goetzpartners identified 8 action fields to be addressed in 2012 with different emphasis depending on
value chain position and business model to increase survival probability within the consolidation

- Technological - Integration
Leadership
- Scale - Focus on ) ;Jtpr);};rrndown— - Specialization

e Cost improve- sustainable integration - Focus on core
ment through technology e Portfolio competencies
economies of = Development of expansion within the PV
scale disruptive, value chain

proprietary IP

— ,

&

P - B

- Localization

- Efficiency

= Focus business - Global Presence — - Sales Excellence — = Automation of
on local supply production

logistics,
services)

Source: goetzpartners analysis

a goetzpartners

(local content,

e Development of
optimized global
manufacturing
footprint and
sales

‘).

e Optimization of
sales approach
(sales organi-
zation, channels,
after sales
service etc.)

e Optimization of
processes
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Status Quo: Share of German PV Players in Global Production

Across the value chain German PV players are losing ground, especially as Asian players grow quickly

— Equipment Manufacturers —
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[1] Revenues 2011; [2] Production 2011(e); [3] incl. thin-film modules (2008 = 0.6 GW; 2012 = 5.2 GW); [4] =100 KW
Source: Company reports, Photon 2012, IMF 2011, goetzpartners analysis

Figures might not sum up to 100% due to rounding differences

c. goetzpartners
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German PV Ecosystem

German PV players cover the entire PV value chain — But who will survive?
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goetzpartners German PV Industry Consolidation Logic

The German PV industry will undergo significant consolidation within the next years

— Typical Industry Consolidation Trend

| Schematic

Market
players

100%

old ® 3 atio 3 O0pP

90% ™~ - Industry peak

80% - ~ r:agardmg # of players
~

70% Se [ o
60% ~So Stabilization

50% SN e
40% S o
30%
20% —
10%

0%
t=0 5 10 15 20

D 4

e Assuming standard industry consolidation rates, approx.
20% of all market players will remain after the first 20 years
of industry (basis: market players at peak level)[!]

- Key drivers of consolidation are:
— Insolvencies due to high cost pressures
- M&A activities by large scale players
— Refocusing on former core business operations

— Expected Consolidation Trend for German PV Industry

| Schematic |
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--- Typical development
— PV development

Indust. |Maturity

Current PV market
consolidation

goetzpartners PV industry
consolidation scenario 2017

A 4

e Currently German PV industry is at peak development —
with the maximum of PV players acting in the market

e Combining standard industry consolidation logic and
goetzpartners’ profound PV experience an adapted
consolidation scenario has been developed

e goetzpartners PV market consolidation scenario reveals
significant reduction of German PV players until 2017 in all
parts of the PV value chain

[1] Deans/Kroeger/Zeisel: Merger Endgame
Source: goetzpartners analysis

c0 goetzpartners
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goetzpartners German PV Industry Consolidation Scenario 2012-2017

Overall, only 37% of Germany’s current PV players are expected to survive in the PV market until

2017

— Equipment Manufacturers —

_-_/ [—
2012 2017

Consolidation will be driven by
large scale players via M&A to
enrich portfolio

— PolysiliconProducersl!]

2012 2017

~ Cell Producerslt]

6 /] 2
11

2017

2012

Cost disadvantages and limited
differentiation possibilities will
stop pure play in Germany

Gold rush

Large scale players will leverage cost
benefits and drive smaller players

out of the market

Indust. | Maturity

- Wafer Producersll]

2012 2017

Wafer manufacturing will only
survive as part of integrated
manufacturing

>

— Module Producerslt]

12
_-_/ f—_—
2012 2017

Insolvencies due to
overcapacities and M&A
because of bankable brand of
German players

— Inverter Producerslt]

20 7
_—_/ [
2012 2017

Consolidation mainly M&A
driven by dominating players
increasing scale or step-in of

Asian incumbents

— PD/EPC Companies

I N

2012 2017

Consolidation due to market
exit of small and regionally
focused players and
insolvencies

2012 as of 02/2012
Source: goetzpartners analysis

a goetzpartners

[1] Integrated players counted in each value chain segment once to allow for simulated shut down of specific operations
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German PV Industry 2017 — Post Consolidation Result

6 business models will be applied in 2017 with varying numbers of players within each of them

— Business Models in the German PV Industry

Poly- \Ingot/ Elec./
silicon / Wafer BoP

Comments
Specia- ||gW R > B TT'mm
lists B ﬂ -
; ; e The number of specialized
i o i o } players will be reduced
significantly
Inte- E """"""""""""""""""
grated ! ;
module ° b } e Only the largest integrated
manu- players will survive
facturers ' :

° Expected number of German
players in 2017

} What is required to survive and to be among the winners?

Source: goetzpartners analysis
c. goetzpartners
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Equipment Manufacturer

Technological leadership is the elixir - Diversification into new markets and offering
of upgrades on sold equipment is key to manage volatile demand & overcapacities

— Action fields
Scale

Global
pre-
sence

9

Locali-
zation

O

Inte- —
gration

-

Speciali-

N
)
=

@ :
S

Effi- —
ciency

=

— Focus: Technology

e Technical innovation
as main driver

e Half value period of
innovations approx. 2-3y

= Constant improvement
& innovation leadership as
must have to cope with cost
pressure on system cost
level

= To stay competitive:
— Constant R&D investments
— Partnerships

Survival
O,
rate 2017
- Addressable LCOE Drivers
Levers 2010 2015e Driversl?]
Module e N-type silicon
Efficiency | %5 19% — " g Selective emitter
[96]C1 o i (gy) TR
Lifespan = Encapsulates
[years] - Backsheet
Cost = Heat recovery
[€ct./Wp] = Material usage

Sales ex-
cellence

¢

D 4

— Challenges

= Manage volatility
+20%

-65%
2011 2012e

<+— Revenue growth —»

— Success Factors

Diversifi-
cation

Equipment
upgrades

Diversify into related industries like displays
and semiconductor industry

Focus on equipment upgrades during times
of overcapacity

[1] Sunpower 2011, based on c-Si technology [2] non exhaustive
Source: IMS research, goetzpartners analysis

C’ goetzpartners

. Highly important Q Less important



PV Survival Guide_11

Polysilicon Manufacturer

Paradigm shift in polysilicon market requires rapid cost reduction while offering Survival
high grade products at big volumes — CAPEX management is key rate 2017
— Action fields — Focus: Efficiency - Demand vs. Available Production (in TMT)[1]
Scale Total demand
- Paradigm shift in former 400 1 358 = — High purity demand
polysilicon oligopoly 300 - Semicon demand
‘ e Total manufacturing cost of Other low grade
<20 $/kg necessary 200 A GeL
Inte- — < New technologies and 100 - Other high purity
gration optimized processes OCl
required to increase yield, 0 - Hemlock
@ throughput and to decrease 2010 2011 2015e B Wacker
cost, e.g.: o
Speciali- _ Larger reactors: - Industry Cost Curve 2011 (total capacity in TMT)
zation From 600 to >1000 MT/a
O per reactor 40 M =R

Conversion efficiency 0 ] umc
Effi- — - Energy efficiency Il siemens HC
i [ silaneSiemens
0 [] siemens DC
0 100 200 300
Sales ex- v
cellence — Challenges - Success Factors

= Capability to produce high purity polysilicon
for >20% cell efficiencies

-

Global
pre-

Locali- sence
zation

[1] Consolidation scenario with significant reduction of overcapacities in Asia and shut down of low grade — small scale operations
Source: Company information, GTM research, goetzpartners Polysilicon Market Model, goetzpartners analysis

e Asian competitors with very
low financing cost

Low CAPEX
technology

e Technology with low scale-up CAPEX
requirements

CAPEX requirements 10N+
= Rapid price decline purity

. Highly important O Less important

c. goetzpartners
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Module Manufacturer (c-Si)

Direct sales of bankable products to end customers offering high quality services
required to survive as independent c-Si module producer

— Action fields — Focus: Sales Excellence

Scale
< Active sales required to get

direct access to projects,
sales channels and end
customers

< Different options have to
be evaluated, e.q.:
— Direct vs. indirect sales
— Multi vs. single channel
— Own PD/EPC business vs.

Techn.
O Leader-
ship

Inte- —
gration

&

Special- 1

Survival
(o)
rate 2017

- Downstream Options

Buying criterialll:

Module PD/EPC End
manLllJf. Rzl Installer Customer

cellence || —~ Challenges

e Overcapacities driven by
Asian players

e Cannibalization effects in
multi channel sales

= Contract manufacturing

Global
pre-
sence

®

Locali-
zation

ization partnering
— Organic vs. inorganic AN
O growth I
Effi- — ;
Sales ex- v

— Success Factors

. = High quality of service offering including
Sfe]zcrv!ce financing services, replacement services etc.
oftering (e.g. bundled in partner programs)

Bankability

High perceived quality of products and high
reliability

[1] goetzpartners survey among 250 installers in Germany, goetzpartners database of >3,000 installers

Source: goetzpartners analysis

a goetzpartners

. Highly important Q Less important



Module Manufacturer (thin film)
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Compared to their c-Si rivals, thin film manufacturers need to increase efficiency,
enter project development more actively, and to innovate faster

— Action fields — Focus: Technology

Scale

e Thin film technologies
hardly gain market share
as c-Si cost come down
rapidly

e Especially CI(G)S expected
to be competitive with c-Si
in the long run

Low CAPEX CI(G)S
technology (no vacuum)
required with high
efficiencies, e.g. printing

Inte- —
gration

O

Speciali-

Effi- —

Survival
(o)
rate 2017

- Market Share Development (GW)

17 o 27 /2% 28
100% —> —[E0Y <20 6%  wl e 8%0 P 8%

330 KECEN 31% YIS 260 EXCEM o060, P

2015e

37

53%

2013e
TF-Sil21 Il Mono-Si Il Multi-Si

2010 2011
I cics I cdTe

Sales ex- v

cellence — Challenges

Financing of ramp up

e Process stability at
commercial scale

< Bankability

e End market access

¢

Global
pre-
sence

®

Locali-
zation

- Technology Comparison

4 - €/Wp % module efficiencyl?
c-Si 25 7 .
3 A CdTe/CIGS 50 - _, —*+c-Si
e —4&— CdTe
2 15 1 —e— CI(G)S
1 1 a-5i 10 A g —8&— -S|
0 T T 1 5 T T 1

2008 2010 2012 2008 2010 2012

— Success Factors

Scale- = Modular production concept allowing rapid
ability ramp up after proof of concept at low risk

Product e Innovative products for niche markets, i.e.
special designs and application areas

innovation

Figures might not sum up to 100% due to rounding differences [1] market share includes CPV [2] Reported by major thin film players
Source: PPVX Spot Market Prices, Solarbuzz, Photon, Analyst Reports, goetzpartners analysis

. Highly important O Less important

c. goetzpartners
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Inverter Manufacturers

Future industry leaders need to offer products to all customer segments globally

at large scale

— Focus: Technology

— Action fields

Scale
e Inverter market is driven by

technology and scale

e Continuous innovation
required to keep compe-
titive advantage towards
Asian competitors, e.g.:

Inte- —
gration

- Energy management

&

— Power optimizer

Speciali- . .
P — Micro inverter

— Local grid voltage
requirements

N
)
=

» ¢
S

Effi- —
ciency

G

Survival
(o)
rate 2017

- Market Share Development of Top 3 Playersl]

Trends >

e Doubling of market
volume
Rest [50% 47% 48% . some industrials aim
at top 3 position
e Chinese newcomers

8 23 23 |

100% —»

Kaco .
> 4% 4% gain market share
Power One 12% abroad
SMA E¥aq

31%

2009 2010 2011 2015

Sales ex-

cellence — Challenges

Increased price pressure

Global - .
pre- e Competition from Asian
Locali- sence players

zation

A

e Demand volatility

9

— Success Factors

lexibili * Flexible production and supply chain to be
ARG able to balance strong demand volatility

e Coverage of many markets and applications
required in order to increase utilization rate
(problem for niche players)

High
Coverage

Source: IHS iSupply, goetzpartners analysis

C’ goetzpartners
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Project Developer and EPC
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Global reach with local content, financial power to gain project access, and project
execution capabilities become increasingly important to secure business success

— Action fields
Scale

Global
pre-

Locali- sence
zation

Inte- —
gration

&

Speciali-

N
)
=

@ :
S

Effi- —
ciency

G

— Focus: Global Presence

Market shift requires PD/EPC
players to manage projects
on a global scale

Global project execution skills
necessary — esp. concerning
project supply chain
mgmt.

Degree of localization of
business model needs to be
adjusted/optimized

Survival
rate 2017

Sales ex-
cellence

-

— Challenges

Increasing project size
Pre-financing requirements
increase

Risk management
necessary due to market
shifts and project delays

- Shift of Project Development & EPC Market [1]
[GW]
ROW\ 3 8 4% 13 20/ 21
_ 4% 0% /e < <70 <+— 100%
Indla/m =190 5 1% 11%
_ / 2% LY 5o,
China
North
America
Europe | 84% 87%
9 out of Top 15
PD/EPC 2011 from
GER, but with major
focus on EU market!
1f
2009 2010 2011 2015e
@ project
(MW)[2]
- Success Factors
L I e Find partners or set up JVs for new markets
oca or along value chain to reduce risk profile and
St secure local content
Access to e Access to qualified resources in all countries
resources of presence

[1] Projects > 100 kW

[2] Projects > 500 kW
Source: IMS Research, NEF, goetzpartners analysis

. Highly important O Less important

c. goetzpartners
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Integrated Module Manufacturing

Margin staking along VCI requires CAPEX and R&D capabilities on each VClll-step
- integration to end customers is essential to secure outlet for produced volumes

— Action fields
Scale

Global
pre-
sence

Locali-
zation

D

Inte- =
gration

Speciali-

N
)
=

O ¢
S

Effi- —

— Focus: Integration

Upstream integration up to
polysilicon questionable as
poly prices have declined
rapidly <high grade poly
supply to be secured

Cost competitiveness on all
stages required

Downstream integration
will gain importance as own
sales channel:

— Access to projects via
financing services and/or
own PD/EPC business

— Access to installers

Suntech
MEMC
First Solar
REC
Sunpower
LDK

Yingli
Trina

Solarworld

- Vertical Integration of Top 10 Module Producersl2]

- 2007

T T

100%

Survival
rate 2017

2011

, Polyfl %
2o e oo |
i o o

Sales ex-
cellence

— Challenges

D 4

Technological variety

Low cost wafer/cells from
Asian specialists

Overcapacities

— Success Factors

Global °
footprint

Healthy

balance
sheet

%% poly I wafer Il cell M Module

Transition from single production hub to
global manufacturing footprint

Mastering of CAPEX and R&D game along
the entire value chain

[1] Value Chain

C’ goetzpartners

[2] Top 10 by revenue 2011

[3] Assumed 2007: 8.5g/W, 2011: 6.7 g/w
Source: Company information, goetzpartners analysis

. Highly important

O Less important




Summary
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The German PV ecosystem will be significantly reshaped by 2017 losing over 60% of current
players — Market entry of leading industrials will bring the industry to the next level

2012

v

— Expected Consolidation of
German PV Players

2017

e Consolidation trend of German
PV industry inevitable

< Though, not all parts of the PV
ecosystem will be hit equally

— Consolidation Pressure Across the German PV Industry Ecosystem

@ R&D leadership required
Polysilicon : Ingot/Wafer E Cell : Module : Inverter : PD/EPC
""""""" e BB BB e
0 H H H " i
8 ¥ ¥ ¥ ¥ ¥
1 . 1
2| Current i No future for pure play i!Direct sales i;Scale, broad !/Globalization,
el - 1 R | - 1 -
7| leaders will 1 X '1and services 1;portfolio, lO&M + IPP,
2| survive ' N ' riglobal 1ifinancial
g =============z2l---~~- -~~~ l'_—_-_-_-_-_—_-_-_-_-_—_-_-_‘_l'==============I : presence : :Strength
2 1 il
g i i
; | ¥
- - . - L}
@ Q Review of integration level required based on ! ::
© financial strength (asset light vs. asset heavy) E: I
1 i
1 N
¥ b
E R e e e e T e e b e - -
= 1
c ‘ Financing required for scale and R&D 1 | Consolidation pressure @ Low ‘ High
c 1
Elo—
Increasing competition through Asian players and entry of leading industrials (selection)

% SUNTECH @ GE S#dder Jabil Flextronics Shell
OCl JA Solar GCL LG Samsung &F eIk SIEMENS “-o,comn  Total

P .

German PV industry will undergo painful consolidation wave especially on
formerly prospering cell and module production level

Comprehensive restructuring programs are required to stay in the game
Additional business models like OEM system integrators will emerge

Source: goetzpartners analysis

. High consolidation pressure Q Less consolidation pressure

a goetzpartners
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About the Authors | goetzpartners’ PV Expertise

goetzpartners provides consulting services along the value creation cycle of a company — our clients
can rely on many years of project experience in the PV industry

— Michael Sanktjohanser ——— — goetzpartners PV Project Expertise (selection)
F Michael Sanktjohanser = Integration of  Development of PV - I_Z)eveloprr_\ent Qf gI(_)baI
is M inq Director M&A target market_entry internationalization strategy
IS Mahaging b _ strategies - Development of downstream
at goetzpartners in strategy and partner program
Munich and heads the . - Sales channel and customer
Energy/Utilities Industry itegtation analyses
LI ne Debt Advisory Strategy %
' & i 2 = Global procurement optimization
s - = s L for wafer to module production
'E R:I'::tl':] = Enveigy/Utilitles . 3
- 9{‘ Automotive (=] I Supply Chain [1+] -
) g u: R S el = COGS analyses and reporting
— Sebastian Olbert . | Heslncare | [— = Product portfolio optimization
: Sebastian Olbert is B\t D - s :
. - R é” e Restructuring and turnaround
Partner at goetzpartners ) = programs
in Munich and co-head of MaA _ Business ‘0'}'
50D & ransformation i N
the Service Line Post TuroN) = Set-up/tracking of global business
Merger Integration. He is transformation progra_m )
. . e Set-up of global organization
responsible for Renewable Energies - - t
d Mini e M&A buy-side e Poly-Si CDD concep
an 'ning- advisory e Advisor for JV = Review and optimization of sales
founding organization
— Analyst Team — Coverage of PV value chainlll
Philipp v. Stietencron - =
PP Pl Ingot/ Cell Module In BOP PD/
Sebastian Koch silicon Wafer verter EPC
I rroject experience ) Not yet covered

[1] example for crystalline silicon
Source: goetzpartners

t’ goetzpartners
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About goetzpartners

goetzpartners is a leading independent European consulting company that combines M&A (mergers & acquisitions) advisory and management
consulting under one roof. With this unique service offering goetzpartners advises companies along their whole value chain, thus creating
sustainable value for them. The Group is represented with offices in Munich, Dusseldorf, Frankfurt, London, Madrid, Moscow, Paris, Prague,
Shanghai and Zurich, and maintains international cooperation ventures.

goetzpartners Management Consultants concentrates mainly on the fields of strategy, operational excellence, and business transformation.
goetzpartners Corporate Finance focuses on M&A advisory services. goetzpartners was classed a "Hidden Champion” 2009 in the fields of
strategic due diligence, financial and merger strategies as well as post-merger integration (result of the latest "Hidden champion” study
carried out by Professor Fink in collaboration with the magazine "Capital®).

Industry Line Energy

goetzpartners accompanies their clients on their way to renewable energy sources and the increase of efficiency, e.g. combined heat and
power, decentralization and climate neutral generation from fossil fuels. Based on our integrated approach, our expertise and our deep
understanding of business issues we support our clients — integrated utilities, municipalities, independent power producers, financial and
infrastructure investors as well technology driven companies — in all strategic, operational and transactional topics.

Disclaimer

The report is not only based on primary research conducted by goetzpartners, but also on public information taken from different sources, including reports, press articles, expert
interviews, databases, and company publications. In preparing this report, goetzpartners has relied upon and assumed, without independent verification, the accuracy and
completeness of information from these public sources.

goetzpartners points out that, if only limited, partly outdated, and/or inconsistent information was available on the topics covered in this report, they amended this information by
own analysis and assumptions. goetzpartners accepts no liability whatsoever for the accurateness of these analysis or assumptions.

This report should not be used as sole source of information for any decisions related to the topics covered in this report. Any information taken from the report should be verified
independently and completed by information from additional sources. This report does not carry any right of publication. Neither this presentation nor any of its contents may be
reproduced or used for any other purpose without the prior written consent of goetzpartners.
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