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This Presentation includes and is based, inter alia, on forward-looking information and statements that are subject to risks and 

uncertainties that could cause actual results to differ. These statements and this Presentation are based on current 

expectations, estimates and projections about global economic conditions, the economic conditions of the regions and 

industries that are major markets for REC ASA and REC ASAôs (including subsidiaries and affiliates) lines of business. These 

expectations, estimates and projections are generally identifiable by statements containing words such as òexpectsò, òbelievesò, 

òestimatesò or similar expressions. Important factors that could cause actual results to differ materially from those expectations 

include, among others, economic and market conditions in the geographic areas and industries that are or will be major markets 

for RECôs businesses, energy prices, market acceptance of new products and services, changes in governmental regulations, 

interest rates, fluctuations in currency exchange rates and such other factors as may be discussed from time to time in the 

Presentation. Although REC ASA believes that its expectations and the Presentation are based upon reasonable assumptions, 

it can give no assurance that those expectations will be achieved or that the actual results will be as set out in the Presentation. 

REC ASA is making no representation or warranty, expressed or implied, as to the accuracy, reliability or completeness of the 

Presentation, and neither REC ASA nor any of its directors, officers or employees will have any liability to you or any other 

persons resulting from your use. 

This presentation was prepared in November 2011. Information contained within will not be updated. The following slides should 

be read and considered in connection with the information given orally during the presentation. 

The REC shares have not been registered under the U.S. Securities Act of 1933, as amended (the "Act"), and may not be 

offered or sold in the United States absent registration or an applicable exemption from the registration requirements of the Act. 

Disclaimer 
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Content 

Č REC ï past and present 

Č Solar market fundamentals 

Č Business overview and market position  

Č Financials 

Č Summary and outlook 
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REC Silicon production plant, Moses Lake WA, USA  RIGHT HERE AT REC 

REC ï  

past and present 
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About REC 

Č Founded in Norway in 1996, Renewable 

Energy Corporation ASA (REC) is a leading 

vertically integrated player in the solar energy 

industry and employs more than 3,900 people 

worldwide 

Č REC is among the world's largest producers 

of polysilicon and wafers for solar 

applications, and a rapidly growing 

manufacturer of solar cells and modules 

Č REC is also engaged in project development 

activities in selected PV segments  

Č REC had revenues close to  

NOK 14 billion in 2010 

Č REC is listed on the Oslo Stock Exchange 

under the ticker: REC 
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Č Industry pioneer with commitment to PV 

Č Presence throughout the entire value chain 

Č World-class manufacturing facilities 

REC ï an integrated company 

Č Strong focus on operational excellence 

Č Increased market presence through 

partners 

Polysilicon 

 

 

Wafer 

 

Cells 

 

Modules 

 

Systems 

 

  

Chemical process Casting and cutting Surface treatment Assembly Installation, additional 

components 

Operations in USA Operations in 

Singapore and 

Norway 

Operations in 

Singapore 

Operations in 

Singapore 
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Product flow through the REC value chain 
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Global manufacturing and sales footprint 

Glomfjord, Norway 

Herøya, Norway 

Milan, Italy 

Manufacturing facilities 

Sales organizations 

 

Munich, Germany 

Singapore 

Paris, France 

Barcelona, Spain 

Butte, MT, USA 
Moses Lake, 

WA, USA 

San Fransisco, CA, USA 

Oslo, Norway 

San Luis Obispo, 

CA, USA Houston, TX, USA Shanghai, China 

Tokyo, Japan 

Taipei, Taiwan 
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A history of growth 

REC established in Norway 

Wafer (multi) production started in Glomfjord, Norway 

Cell production started in Narvik, Norway 

Solar polysilicon production acquired in Moses Lake, Washington - US 

Module production started in Glava, Sweden 

Wafer (multi) production started at Herøya, Norway 

Polysilicon plant acquired in Butte, Montana - US 

Mono wafer production started in Glomfjord, Norway 

REC listed on the Oslo Stock Exchange 

ú 3 billion investment program initiated 

Singapore chosen for new manufacturing complex 

New wafer (multi) capacity added at Herøya, Norway 

FBR polysilicon production started at Silicon III in Moses Lake, US 

New wafer (multi) capacity added at Herøya, Norway 

Wafer, cell and module production started in Tuas, Singapore 

Start up of Silicon IV in Moses Lake, US 

REC Group revenues 
NOK million 

REC Group growth 
Highlights 

713

432

0

2010 13,776 

2009 8,831 

2008 8,191 

2007 6,426 

2006 4,334 

2005 2,454 

2004 1,270 

2003 

2002 

1997 

1996 
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2011 production targets 

Silicon 

Production & Sales, MT 
Wafer Norway 

Production, MW 

Production always adjusted to prevailing market conditions  

Multi and mono wafer  Silane gas sales Polysilicon* 

* Siemens and granular polysilicon production 

2011E 

~18,500 

2010 

13,673 

2009 

7,828 

2011E 

~1,600 

2010 

1,891 

2009 

2,187 

818

2011E 

1,100 

2010 

1,210 

2009 

Modules 

Production, MW 

Modules 

491

2011E 

~710 

2010 

502 

2009 

121 

REC 

Contract manufacturing 
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REC panels installed in a power plant in Alicante, Spain.  

System size of 8 MW, powering 4 896 households 

 

RIGHT HERE IN ALICANTE 

Solar market 

fundamentals 
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The world needs more energy 

0 

500 

1 000 

1 500 

2 000 

2 500 

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 

Supply of different energy sources 

Exajoule 

Nuclear 

Renewables 

Natural Gas 

Oil 

Coal 

Source: The Intergovernmental Panel on Climate Change (IPCC), SRES (Special Report on Emission Scenarios), Alt. 1 

Definition: exajoule (EJ) is a unit of energy, 1018 joules, often used as unit of measure for world annual energy use 
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The sun supplies virtually unlimited energy 

Fact: There is more energy delivered by the sun in one hour 

than what is consumed by the worldôs population in one year 
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Uranium 

Natural gas 

Oil 

Coal 

Annual energy 

demand 

Solar power 
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Competitive carbon footprint 

0 50 100 150 200 250 300 350 400 450 

Combined Cycle Gas Turbine (CCGT) 

CCGT + CO2* 

Coal Gasification + CO2* 

Nuclear 

Biomass 

Wind 

Solar: Present 

Solar: Future 

g CO2 Equivalent/kWh 

Life-cycle greenhouse gas emissions 

Carbon based 

Nuclear 

Other renewables 

Solar 

* CO2 capture and storage 

Source: Annual Energy Review, U.S. Energy Information Administration 
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Solar energy payback time 

Č REC modules have an energy payback 

time of ~1 year using FBR silicon 

Č FBR technology reduces power 

consumption in the silicon process by 

more than 80% compared to the 

Siemens technology 

Č Energy payback time is important for 

environmentally aware customers 

Č REC provides a 25 year limited 

performance guarantee on its modules 

0 

0,5 

1 

1,5 

2 

2,5 

Mono 2005 Multi 2005 REC 2007 REC 2011E 
year end  

Energy payback time 

Years 

Source: ECN (Energy Research Center, Netherlands), REC estimates 

Fact: Energy payback is the time it takes a solar module to generate 

the same amount of energy that was used to produce it 
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Significant demand growth over the last 5 years 

Č Solid long-term growth 

curve 

Č Still young, immature 

industry 

Č Dependence on 

government incentives 

remains, however these 

are gradually reduced 

 

Source: Solarbuzz Marketbuzz® 

0.0 

20.0 

4.0 
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12.0 

16.0 

28.0 

24.0 

2011E 2010 2009 2008 

7.6 

18.2 

6.1 

2.8 
1.8 

2007 

25.0 

2006 

+70% 

19.0 

CAGR 

High 

Low 
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Growth mainly driven by European markets 

5%

21%

42%

Italy 

Japan 
USA 

5% 

Rest of World 

9% 

Rest of Europe* 

17% 

Germany 
17%

55%

Japan 

USA 
8% 

Rest of World 
9% 

Rest of Europe 

11% 

Germany 

PV market 2006, segmentation by region 

PV market size 2006: 1.8 GW 

PV market 2010, segmentation by region 

PV market size 2010: 18 GW 

* Rest of Europe is in 2010 mainly the Czech Republic, France and Spain 

Source: Solarbuzz Marketbuzz® 
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Solar is becoming a competitive source of energy 

Time 

P
ri
c
e

 

GRID 
PARITY 

2011 
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Cost of solar electricity is approaching retail prices 

Retail electricity 

price from grid** 

0.24 

Cost of PV* 

0.23 

Cost of PV* 

0.26 

Retail electricity 

price from grid** 

0.25 

0.20 

0.23 

Cost of PV* 

*    Cost of PV; LCOE, WACC 7%, solar irradiation Germany 1100 hours, Italy 1400 hours, California 1900 hours. 25 years system life. No costs or 

benefits of solar on electricity grid included.  

**  Retail electricity price; Estimated residential electricity prices including all taxes. Electricity prices dependant on a number of  factors including region, 

customer electricity consumption, overall generation mix, oil and gas and other fuel prices etc.  In Italy 0,25  Euro/kWh represents  price on the 

islands, while mainland 0,19  Euro/kWh is the average price on the mainland 

Source: Eurostat June 2011; PG&E data June 2011; REC analysis 

Euro/kWh 

Q3 2011 PV system prices and levelized cost of energy (LCOE) in the residential segment  

Germany - residential 

System price; ~2.2 Euro/Watt 

Italy ï residential 

System price; ~ 3.1 Euro/Watt 

California - residential 

System price; ~ 3.3 Euro/Watt 

22%  

25%  

15%  

38%  

Share  

(est.) of 

house-

holds on 

the 

respective 

price level 

0.19 

Retail electricity 

prices from grid** 
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39
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23 

2011 

21 
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However, in 2012 supply continues to outgrow demand 

Global PV supply and demand balance  

GW 
PV demand  

Poly capacity to PV  

Source: Average of estimates from EPIA, UBS, Goldman Sachs, Barclays Capital and Bloomberg New Energy Finance  
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Asian players are dominating the solar industry 

Market share by geography  

Total world cell production (incl. thin film) 

USA 

2010 

20.5 

59% 

12% 

10% 

15% 

5% 

2009 

9.9 

46% 

20% 

14% 

16% 

5% 

2008 

7.2 

41% 

26% 

18% 

10% 

5% 

2007 

3.7 

31% 

31% 

27% 

6% 

6% 

2006 

2.4 

19% 

29% 

40% 

5% 

China & Taiwan 

Europe 

Japan 

ROW 

7% 

GW 

Source: Solarbuzz Marketbuzz® 
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Solar prices have dropped dramatically in 2011 

Despite attractive end-user returns demand has been limited by;  

Č Macroeconomic uncertainties  

Č Reduced availability of project financing  

Č Expected continued price reduction 

 

Source: PVInsights 

USD/kg 
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Polysilicon spot prices 

Q1ô11 Q2ô11 Q3ô11 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct 

1.8 

1.6 

1.4 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

USD/Watt 

Multi wafer and module spot prices 

Q1ô11 Q2ô11 Q3ô11 

Module 

Multi wafer 
-32 % 

-10 % 

-20 % 

-9 % 

-45 % 

-8 % 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct 
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A challenging market and low market caps will most likely 

lead to shake out and consolidation  

Enterprise Value  

in USD million 

QCells Canadian 

Solar 

246 

China 

Sunergy 

SolarWorld MEMC 

2,210 

GCL 

Poly  

6,545 

First 

Solar 

4,750 

5,951 

Wacker 

1,715 

Yingli 

798 

Trina 

Solar 

897 

SunPower 

2,097 

REC 

1,442 

994 

Hanwha 

SolarOne 

675 

3,373 

537 

Suntech 

290 

Renesola 

522 

JA Solar 

2,229 

LDK 

Solar 

Jinko 

Solar 

1,523 

Equity Value 

Net debt 

Source: Jefferies CleanTech Weekly; REC, per 14/10/2011  

Solar sector market value down 60 percent year to date 
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Implications for the solar industry 

Short term: 

Č Continued overcapacity 

Č Market prices close to cash cost 

of marginal producer 

Č Capital constraints  

Č Shake-out and industry 

consolidation 

Long term:  

Č The fundamentals for strong PV 

growth are better than ever 

ïCost of solar electricity 

ïCost of conventional electricity 

ïCost of capital 

 

REC Peak Energy solar modules installed at a kindergarten in Germany. 
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Residential home with 61 REC solar panels installed in Monterey, California.  

Annual capacity: 19 435 kWh 13.1 tons of CO2 saved annually 

 

RIGHT HERE IN CALIFORNIA 

Business 

overview and 

market position  
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Silicon 

Č Strong position in growing markets for polysilicon and silane gas 

Č Proprietary FBR technology with lower energy consumption and better form factors 

Č Strong growth in production from 8,000 MT in 2009 towards 18,500 MT in 2011 

Polysilicon 

 

 

Wafer 

 

Cells 

 

Modules 

 

Systems 

 

  

Chemical process Casting and cutting Surface treatment Assembly Installation, additional 

components 

Operations in USA Operations in 

Singapore and 

Norway 

Operations in 

Singapore 

Operations in 

Singapore 
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REC Silicon production plant, Moses Lake WA, USA  RIGHT HERE AT REC 
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Silicon production facilities 

Č Two polysilicon production facilities in the US 

 

 

 

 

 

 

 

Butte, Montana 

Moses Lake, 

Washington 

Moses Lake 

Silicon I 

Silicon III 

Silicon IV 

Silane gas & Siemens 

Silane gas & FBR 

Silane gas 

Butte Silicon II Silane gas & Siemens 

Targets 

 2011 

Polysilicon 

production 
18,500 MT 

Silane gas 

sales 

1,600 MT 

 

Č About 880 employees 
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Silicon ï market and operational flexibility 

FBR Silane Loading 

Silicon I Silicon IV 
 

Silicon III 

Siemens 

Silicon II 

Silane Loading 

Polysilicon to 

semiconductor  

industry 

Polysilicon  to 

solar industry 

Silane gas to TFT, 

semiconductor and 

solar industry 

Silane gas to TFT,  

semiconductor and 

solar industry 

Butte Moses Lake 

Siemens 

Polysilicon  to solar 

and semiconductor  

industry 

Silane 
 

Silane 
 

Silane 
 

Silane 
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FBR Technology - offering advantages 

Siemens reactor 

Č Proven technology 

Č Produces ultra-pure polysilicon 

Č Meets a specific set of market needs 

Č Higher energy consumption 

Č Batch process ï regular losses in up-time 

FBR technology 

Č Proprietary REC technology 

Č Energy efficient ï below one quarter of 

Siemens energy usage 

Č Continuous production 

Č Lower cost 

Č Attractive form factor - easier to handle, 

improved ingot productivity 

 

Cooling 
medium 

Cooling 
medium 

Reactor outlet Reactor inlet 

Electrical 
contact 

Polysilicon 

rods 

Siemens 

Silane 

FBR 



Blending granular and Siemens chunk polysilicon materials RIGHT HERE AT REC 
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Significant increase in productivity by using granular 

Blend 
Filling 

Time 

Improvement vs. 

100% Siemens 
Weight 

Improvement vs. 

100% Siemens 

100% 

Siemens 

48.5 

mins. 
N/A N/A 63.8 kg N/A N/A 

50% 

Siemens 

50% 

Granular 

28.5 

mins. 

20 

mins. 
41% 82.5 kg 18.7 kg 29% 

Note: Same 60 kg. crucible used for all tests.  Crucible filled to top, level with crucible edge in all tests. 



33 © 2011 REC  All rights reserved.  © 

 

FBR cash production cost below 15 USD per kg 

23

15
17

-37% 

Q4ô11 target 

from CMD 

31 

11 

4 

Q2ô11 

27 

8 

4 

Q3ô10 

42 

16 

4 

Cash production  cost 

Deprecation 

SG&A Silicon ï FBR 

USD/Kg 

Improvements ongoing to reduce FBR production cost by another five percent 

by the end of the year 

óQ4ô11 target from CMDô refers to the cost target announced at REC Capital Markets Day in November 2010  
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With FBR, REC is in a leading cost position 

Polysilicon production costs (ex depreciation, incl SG&A) 

USD/Kg 

Č Further potential for cost 

reductions through improved 

process stability  

Č Increased sale of solar grade 

polysilicon to spot market, 

after close-down of wafer 

capacity in Norway 

0 

10 

20 

30 

40 

50 

60 

Q1'10 Q2'10 Q3'10 Q4'10 Q1'11 Q2'11 

REC REC (FBR) Wacker GCL Poly 

LDK Solar OCI Daqo 

Source: Credit Suisse research 
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Third quarter 2011 ï REC Silicon  

REC Silicon, production and sales 

* Solar and electronic grade polysilicon 

Revenues and EBITDA 

Margin Q3: 51% 

Margin: 49% 59% 59% 55% 51% 

1,699 

NOK million 

1,800 

600 

800 

1,600 

1,000 

200 

400 

1,400 

1,200 

0 

Q3ô11 

1,388 

709 

Q2ô11 

1,615 

896 

Q1ô11 

1,473 

867 

Q4ô 10 

1,003 

Q3ô 10 

1,421 

703 

EBITDA Revenues 

455403390
558472

MT 

4,500 

4,000 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

0 

Q3ô11 Q2ô11 

4,333 

Q1ô11 

3,980 

Q4ô10 

3,856 

Q3ô 10 

2,688 

4,016 

Silane gas sales Polysilicon production* 
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Wafer 

Polysilicon 

 

 

Wafer 

 

Cells 

 

Modules 

 

Systems 

 

  

Chemical process Casting and cutting Surface treatment Assembly Installation, additional 

components 

Operations in USA Operations in 

Singapore and 

Norway 

Operations in 

Singapore 

Operations in 

Singapore 

Č One of the largest wafer producers in the world 

Č Margins reduced significantly  

Č Large potential for improved cost- and quality position 
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REC Wafer production plant, Herøya, Norway  RIGHT HERE AT REC 
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Wafer production facilities 

Č Production facilities in Norway and Singapore   

 

 

 

 

 

 

 

 

Herøya 650MW multi wafer capacity 

Glomfjord 300 MW mono wafer capacity 

Singapore 700 MW multi wafer capacity 

Production 

target 2011 

1,100 MW wafer production in Norway 

 

Singapore wafer production supplying 

internal cell and module production 

Č Wafer Norway organization of about 1,100 

employees at end of third quarter 

 (Singapore Wafer organization included in cell & module  

production facilities) 

Herøya, 

Norway 

Tuas, 

Singapore 

EUROPE 

ASIA 

Glomfjord, 

Norway 
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REC Wafer 

REC is permanently shutting down production capacity 

Č Decision made to permanently close 

down production capacity;   

ïOldest multi wafer plant, Herøya (500 MW) 

ïMulti wafer plant, Glomfjord (275 MW) 

ïCell plant, Narvik (180 MW)* 

Č Estimated cash cost of closing this 

capacity is NOK 400 million 

Č Estimated termination fees for wafer 

contracts in excess of NOK 600 million in 

the third and fourth quarter 

Plants in operation:  

Č Mono facility in Glomfjord and newest 

multi wafer production facility at Herøya 

Č Remaining sales contracts will either be 

terminated against compensation or 

honoured 

 

REC Wafer production facility, Herøya, Norway 

(*) The closedown of the solar cell capacity in Norway is subject to approval by RECôs bank syndicate 
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Third quarter 2011 ï REC Wafer 

REC Wafer, production Revenues and EBITDA 

Margin Q3: -39% 

Margin: 7% 28% 16% -3% -39% 
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3936352923
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Mono Multi 

-257

-36

663
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Q3ô11 
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Solar 

Polysilicon 

 

 

Wafer 

 

Cells 

 

Modules 

 

Systems 

 

  

Chemical process Casting and cutting Surface treatment Assembly Installation, additional 

components 

Operations in USA Operations in 

Singapore and 

Norway 

Operations in 

Singapore  

Operations in 

Singapore 

Č A fast-growing producer of solar cells and solar modules 

Č Involved in project development in selected segments of PV systems 
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REC production plant, Tuas, Singapore RIGHT HERE AT REC 
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Cells and modules production facilities 

Č Production facilities in Singapore  

Č The new integrated solar production facility in 

Singapore was officially opened in Nov, 2010 

 

 

 

 

Č Organization of approximately 1,900 

employees 

 

Tuas, 

Singapore 

ASIA 

Singapore 
550 MW cell nameplate capacity 

590 MW module nameplate capacity 

Production 

target 2011 
710 MW module production 



44 © 2011 REC  All rights reserved.  © 

 

REC modules delivering top performance in the field 

Č Ranked second in 2010 and first during first six months of 2011 in Photon 

field performance test  

Č Six percent more power produced than test average 

Č Important for building brand recognition and market position 

 


