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eclareon GmbH Management Consultants 

 TASK  International consulting firm with a focus on 
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 SERVICES   Market and Industry Analysis, Industry Consulting, 
Mergers & Acquisitions, Policy Consulting 

 HISTORY  Founded in 2000.  
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PRESENTATION OVERVIEW 

• Market segmentation 

• Installation diagram 
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Image: Solarwatt 

residential homes 
1-10 kWp 

multi family houses, 
public + social buildings, 
farms, commercial plants  

10-100 kWp 

Image: 
Solarwatt Image: BP 

Large and very large 
commercial > 100 kWp 

Image: 
Schüco 

Image: 
Geosol 

Image: 
Grammer 

27% 49% 

10% 

13% 

Market share  
in 2006 

1% 

The majority of the installed capacity in Germany is in roof 
top systems 100 kWp and smaller 

Image: Geosol 

Image: Sharp 

MARKET SEGMENTATION 
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Source: BSW (2008) 



USA: Net-metering 
Solar electricity is used for own consumption first, 
only excess electricity is fed into the grid 

Germany: Feed-in tariff 
Solar electricity is exclusively fed 
into the grid 

Energy offsets 

INSTALLATION OVERVIEW 

Source: BSW (2008) 
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Energy production 



Economic Development 

PRESENTATION OVERVIEW 

• Current technologies and 
market share 

• Price reductions and 
efficiency increases 
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Research Initiatives 

Market Overview 

Technology Overview 



Major 
types 

Development 
stage 

The PV industry is extremely dynamic and innovative. Hundreds of new 
product concepts may be clustered in 5 major groups.  

Various individual 
concepts (HIT, 
Saturn, PERL, 

Point contact, etc.) 

Amorphous Si (a-Si) 
Hybrid Si (micro / 

micromorph Si) 
CIS / CISG 

CdTe 

Dye cells  
Organic cells  

Mono c-Si 
Poly c-Si 

Ribbon c-Si 

Source: eclareon intelligence (2007) 

Overview of alternative technologies groups competing with standard c-Si PV 

Standard c-Si 
technologies 

Non Standard c-
Si technologies  

Thin film 
technologies 

Concentration 
technologies 

Cell 
efficiency 

High   Low  

II junction 
(tandem) cells 

III-V junction cells 

Average / 
standard 

SOLAR PV TECHOLOGIES TECHNOLOGY OVERVIEW 

Emerging PV cell 
technologies 

Production 
cost  

Very low  Very high 

Average / 
standard 

High Low Very high High 

Mature Very early > 
mature  

Embryonic Early > mature  Very early 

Number of 
players 

Many Increasing Very few Few, 
increasing 

Few 

1st generation 2nd generation 3rd generation 
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CdTe CIS (CIGS) Hybrid Si a-Si  

Semi-
conductor 

material (thin-
film layer) 

• Cadmium-
Tellurid 

• Copper-
Indium-
Selenide 
(Gallium) 

• Amorphous Si 
+ Micro Si (2+ 
layers) 

• 
Micromorpho
us Si  

• Amorphous Si 

Substrate 
material  • Glass 

• Glass 
• Flexible 

materials (e.g. 
stainless 
steel, 
plastics) 

• Glass 

• Glass 
• Flexible 

materials (e.g. 
stainless 
steel, 
plastics) 

Efficiency 
(future 

potential) 
• 7-9 % (< 14%) • 9-11% (< 16%) • 13-15% (> 

20%) • 5-7% (< 10%) 
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THIN FILM TECHOLOGIES TECHNOLOGY OVERVIEW 

Thin-film technologies are distinguished by semiconductor 
material and production process characteristics. 



Source: G. Willeke 2008, Eicke Weber 

Crystalline silicon technologies hold dominant market share 
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SHARE BY TECHNOLOGY MARKET SEGMENTATION 



Economies of scale drive down Wp prices – innovation in 
engineering and production techniques 

MARKET     TECHNOLOGY     RESEARCH     ECONOMIC DEVELOPMENT 
Source: G. Willeke 2008, Eicke Weber 

ECONOMIES OF SCALE COST REDUCTION 



The great challenge for cell producers is to reduce unitary 
production costs. Apart from economies of scale this can be 
achieved by constant process innovation.  

Key activities conducted by cell manufacturers to achieve unitary cost reductions 

INDUSTRY TRENDS COST REDUCTION 

Source: eclareon interviews 
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Economic Development 

PRESENTATION OVERVIEW 

• Federal programs 

• Research institutes and 
education 

Market Overview 

Research Initiatives 

Technology Overview 
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Federal Ministry for the Environment – 88 million Euros in 
renewable energy in 2007 

~ 35 million 
Euros 
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Source: BMU Innovation Through Research 
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Federal Ministry for the Environment – 88 million Euros in 
renewable energy in 2007 (~35 million in PV) 

MARKET     TECHNOLOGY     RESEARCH     ECONOMIC DEVELOPMENT 
Source: BMU Innovation Through Research 

BMU  RESEARCH INITIATIVES 



World class education, research and innovation 
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GERMANY RESEARCH INITIATIVES 

• Where it all started: Frauenhofer Institute for Solar 
Energy Systems (ISE) and University of Freiburg 

• >580 employees and ~35 million Euro budget 
• SolarValley: The world’s largest solar PV cluster 

• 4 technical universities 
• 7 research centers including Frauenhofer Center 

for Sillicium PV, Max-Planck Institute for 
Microstructure Physics and the Leibniz Institute 
for Crsytal Growth.  

• Thin film research center, Berlin-Brandenburg 



PRESENTATION OVERVIEW 

• Jobs 

• Financial support 

• Cluster building 

Market Overview 

Economic Development 

Technology Overview 

Research Initiatives 
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Jobs in the German photovoltaic sector 

Total:  
3,068 

Source: Standortgutachten EuPD Research/ifo 2008 

Supplier 
Silicon 

Wafer/Ingots 
Cells 

C-modules 
Thin film modules 

BOS 
Wholesaler 
Craftsmen 

Total 

Total:  
54,047 
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JOB CREATION ECONOMIC DEVELOPMENT 



‘Solar Valley’ emerges as leading PV cluster, focusing on 
crystalline research and production innovations 

• Winner of German Federal Ministry of Education and 
Research’s ‘Top Cluster’ competition – up to 200 million 
Euros in funding 

• Solar Valley’s goal is economic competitiveness of PV: 
- Grid parity in Germany by 2015 by reducing total 

system price through increased production efficiency, 
economies of scale and technology advances 

MARKET     TECHNOLOGY     RESEARCH     ECONOMIC DEVELOPMENT 

ECONOMIC DEVELOPMENT SOLARVALLEY 



Economic growth through technology development and 
cooperation 

• Economic rebound: 27 international corporations, 7 
renowned research centers, 4 universities, 3 federal 
states with roughly 8,500 jobs in the sector today. 

• Projection of 15,000 skilled jobs by 2011 and over 
60,000 jobs by 2020 

• Currently produces 80% of PV modules in Germany, 
20% of world wide production with (German PV sector 
has annual turnover of roughly $7.4 Billion USD)  
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ECONOMIC DEVELOPMENT SOLARVALLEY 
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ECONOMIC DEVELOPMENT SILICON WAFER 
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ECONOMIC DEVELOPMENT SILICON WAFER 

• PV silicon wafer based 
manufacturing in ‘solar valley’: 

• 3 of the largest silicon plants 

• The 4 largest wafer plants 

• The 2 largest cell plants 

• 5 module assembly plants 

• The largest fully integrated plant 
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ECONOMIC DEVELOPMENT EQUIPEMENT – SILICON 
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ECONOMIC DEVELOPMENT EQUIPEMENT – SILICON 

? 

• Production equipment and 
technical processing is based 
in Baden-Wurttemburg and 
Bayern... 
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ECONOMIC DEVELOPMENT THIN FILM 

• Thin film technology 
manufacturing facilities are 
spread through ‘SolarValley’ and 
Berlin-Brandenburg 
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ECONOMIC DEVELOPMENT EQUIPEMENT – THIN FILM 
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ECONOMIC DEVELOPMENT EQUIPEMENT – THIN FILM 

• ‘SolarValley’ is home to a 
number of production 
equipment manufacturers 
serving the thin film sector: 

• Vacuum deposition 

• Laser processing 

• Fabrication facility engineering 
and planning  



CONCLUSIONS 

• Installation type drives technology specification 
• Crystalline Silicon is predominant technology in 

market 
• Thin film competency is increasing and prices are 

dropping – will play an important role, but receives 
more media attention than market penetration 

• The key driver is installed watt peak costs – 
economies of scale, process innovation, new 
technologies, and installation cost reductions 

• Solar is an ‘emerging industry’ and research is vital 
• “It’s the economy, stupid”: Solar energy promotes 

industry growth and job creation 
• Build a local market, create local jobs  
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