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Industry Overview 
 

Why are Europeans switching to Renewable Energy Sources? 
 

Most European countries agree that renewable energy is at the point where it is 

economically competitive with traditional energy sources.  In the past few years solar 

technologies have become very popular.  “Solar photovoltaics (PV) are now the number one 

electricity source in Europe in terms of added installed capacity. With 21.9 GW connected to 

the grid, PV has overcome gas and wind”1. Europe is the world leader in PV market growth, 

“with 75% of all newly connected capacity and about 75% of global installed capacity.”2  

Furthermore, “PV is now a significant part of Europe’s electricity mix, producing 2% of the 

demand in the EU and roughly 4% of peak demand.”3 Breaking down total solar sales, “by 

2020 silicon wafer-based technologies will account for about 61% of sales, while thin films 

will account for around 33%. CPV and emerging technologies will account for the remaining 

6%.”4 “PV market development forecasts show that PV will most probably stay in the top 

three technologies in Europe in the five coming years. Indeed, no other technology has 

reached or will reach in the five coming years enough maturity to challenge PV, wind or 

gas.”5 Regarding the entire European solar market, PV technologies are definitely the most 

prominent in almost all regions, with the exception of Spain. Spanish have invested heavily 

in Concentrated Solar Power (CSP) technologies.  

                                                           
1 http://www.epia.org/uploads/tx_epiapublications/Global-Market-Outlook-2016.pdf 
2 http://en.wikipedia.org/wiki/Photovoltaics 
3 http://www.epia.org/uploads/tx_epiapublications/Global-Market-Outlook-2016.pdf 
4http://www.greenpeace.org/international/Global/international/publications/climate/2011/Final%20Solar
Generation%20VI%20full%20report%20lr.pdf 
5 http://www.epia.org/uploads/tx_epiapublications/Global-Market-Outlook-2016.pdf 
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This growth in solars is driven by rising energy needs and high dependence on import in 

Europe. For instance, Germany's demand for energy is met by imports of up to 74%. In the 

European Union, the share of imports will rise from 50% at the end of the 1990s to 70% in 

2020. This dangerous dependence can only be solved in the long term by using renewable 

energy, supply of which is virtually limitless and the costs of which are continually falling6. 

Figure 1: European growth rates of energy alternatives 

7 

Many European countries, including France, Germany, Italy, Spain and the UK, are adopting 

grid level renewable energy technologies at an accelerated pace. Europe has increased its 

cumulative energy production capacity base in 2012 by over 50% compared to 2010. This 

increase has been concentrated in two markets: Italy and Germany. “Such a rapid growth 

rate cannot be expected to last forever, however, and the industry is now weathering a 

                                                           
6  (Focus on Germany) 
7 http://www.epia.org/uploads/tx_epiapublications/Global-Market-Outlook-2016.pdf 
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period of uncertainty in the short-term. But over the medium- and long-terms the prospects 

for continued robust growth are good.”8  

A Note on Technology 

In terms of technology proliferation, PV solar installations can be found in the north of 

Europe, especially Germany, while CSP facilities have been installed in the south 

particularly in Spain and Italy.  

CSP systems use lenses or mirrors and tracking systems to focus a large area of sunlight 

into a small beam. Parabolic Troughs systems, a prevalent technology in CSP group of 

solutions, convert the heat from the sun into electricity. Hence they work the best in the 

areas with high solar radiation. Because of their parabolic shape, trough collectors can focus 

the sun at 30-60 times its normal intensity on a receiver pipe located along the focal line of 

the trough. Synthetic oil circulates through the pipe and captures this heat, reaching 

temperatures of 390 °C (735 °F). The hot oil is pumped to a generating station and routed 

through a heat exchanger to produce steam. Finally, electricity is produced in a 

conventional steam turbine.  

Spain is highly dependent on imported energy. Almost all petroleum, natural Gas and 70% 

of coal have to be imported. Government of Spain has the plan to increase the solar energy 

production to 4000 MWh which is equal to 25 Andasole power plants, as an alternative 

source of power to satisfy its power needs.  However, the main reason for CSP applications 

would remain the geographical location. Spain is the sunniest country in Europe. Spain is 

                                                           
8 http://www.epia.org/uploads/tx_epiapublications/Global-Market-Outlook-2016.pdf 
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the region where direct normal radiation is strongest and thus most suited to 

CSP/Parabolic troughs.  

Photovoltaics convert light into electric current directly.  This technology is more suitable 

for areas which have lower sun radiation. Germany does not have the sunniest conditions in 

Europe. Thus they opted for a different technology, PV which does not depend as much on 

solar radiation. 

1.1 Comparison between Photovoltaic solar and Parabolic Troughs 

Parabolic Troughs Photovoltaic 

Clouds or haze slow down heat generation as 

a result turbine did not function 

Works under any sun conditions , although clear 

skies produce optimal generation 

Surface of parabolic trough must be kept 

clean 

Rain provides sufficient cleaning for 

photovoltaic surface  

Cooling water frequently required -usually 

treated water to keep troughs cool 

No water for cooling required  

Energy Storage possible, but more space 

needed to store heat 

No storage possible 

Must be horizontal as system employ s one 

axis tracking 

Can be fixed, one axis, or two axis tracked 

High O&M (operational & Manufacturing) cost Low O&M (operational & Manufacturing) Cost 

PV systems that work under any sun condition are generally more suitable for northern 

European states.   Another reason for high level of solar energy adoption in Germany is 

governmental support for the renewable energy projects.   The program called feed-in tariff 

is a policy mechanism designed to accelerate investment in renewable energy. The program 
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guarantees solar fixed price per kWh over 20 years with a price reduction of 5% for newly 

installed PV-systems. 

In conclusion, Europeans are among leaders in solar energy adoption and this form of 

energy is being used by all types of users. Spain and Germany lead EU in solar adoption, 

Spain in CSPs and Germany in PV technologies. 

The users of solar energy can be categorized in four groups:  

 Residential: Solar energy provide heat to appliances (TV, refrigerator or any device 

with electrical outlet) at home  

 Industrial: Air craft warning structure, light houses, traffic signals and many more 

industrial applications 

 Commercial: Hotels, Hospital, for air conditioning and hot water at high amount etc, 

and offsetting corporations from the dependency of electricity  

 Remote Applications: Remote buildings, such as schools, community halls, and 

clinics, can benefit from solar energy. 

Industry Trends and Players 
 

The solar energy industry in Europe has achieved an average annual production growth 

rate of more than 40%, while the turnover of the photovoltaic industry amounts to 10 

billion EUR. This highly profitable industry has attracted new firms to enter into the field 

and there are now hundreds of institutions that provide solar energy products and 
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implementation in Europe. “In terms of annual demand, most short-term projections 

envision that Europe will continue to dominate the global market.”9 

Apart from Germany and Spain, most large scale solar power plants in Europe are located 

Ukraine, Italy and France. The largest CSP solar plants in Europe include the Solnova Solar 

Power Station, the Andasol solar power station and the Extresol Solar Power Station, all of 

which are located in Spain. “The United States and Spain are at the forefront of global solar 

thermal power development with a combined total of over 5,600 MW (over 90% of the 

global market). However, regulatory incentives in France, Greece, Italy, and Portugal are 

expected to stimulate the installation of 3,200 MW of CSP capacity by 2020.”10 The largest 

PV solar plants in Europe include the Neuhardenberg Solar Park, Templin Solar Park, 

Brandenburg-Briest Solarpark and Solarpark Finow Tower, all located in Germany and the 

Toul-Rosières Solar Park in France. Other prominent plants are located in Ukraine and Italy. 

One of the most interesting developments in European solar energy is perhaps yet to come. 

The project Desertec has recently published a map with renewable energy plants in Europe. 

The foundation behind the project is Desertec foundation and the foundation plans to build 

solar thermal plants trough the world starting with Northern Africa.  

The map on the next page represents the DESERTEC long term strategy for Europe. The 

yellow circles represent Desertec planned solar power plants in Africa and Asia, in addition 

to renewable energy installations in Europe 

                                                           
9http://www.ceep.udel.edu/energy/publications/2010_World_Solar_Energy_Review_Technology_Markets_an
d_Policies.pdf 
10http://www.ceep.udel.edu/energy/publications/2010_World_Solar_Energy_Review_Technology_Markets_a
nd_Policies.pdf 
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The largest suppliers of solar technologies in Europe include Solarhybrid, Belectric, EDF 

Energies, Activ Solar GmbH, Luxcara, MCG Group, Solarhybrid, SunPower, Möhring Energie 

GmbH, EPC Saferay GmbH, LHI Leasing, Blue Forrest Corporation, 

First Reserve Corporation and Juwi Group. 

In Europe, Solar energy associations, such as the EPIA and SETIF, 

play a significant role in the market. The EPIA (European Photovoltaic Industry 

Association) represents members of the whole solar PV value chain: from silicon cells and 

module production to systems development and PV electricity generation, as well as 

marketing and sales. The EPIA’s mission is to give its global membership a distinct and 

effective voice in the European market.  

The European Solar Thermal Industry Federation (ESTIF) 

represents over 100 members consisting of manufacturers, 

service providers and national associations, which together cover 95% of today's solar 



Solar Power in Europe – Applied Research Project 9 

 

thermal market. Their mission is to achieve high priority and acceptance for solar thermal 

as a key element for sustainable heating and cooling in Europe, and which immediate effect 

to work for the implementation of all necessary steps to realize the high potential of solar 

thermal.  Other prominent industry associations in the European region include: 

 Austria:  BV-PV – Photovoltaic Austria Federal Association   – www.bv-pv.at 

 France:  SER – The French Renewable Energies Association  – www.enr.fr 

 Germany:  BEE – The German Renewable Energy Federation   – www.bee-ev.de 

 Greece:  Helapco – The Helenic Association of PV Companies  – www.helapco.gr 

 Italy:   Assolare – The Italian Solar Association   –www.assosolare.org 

 Netherlands:  Holland Solar – The Dutch Solar Industry Association  – www.hollandsolar.nl 

 Portugal:  API Solar – The Portuguese Solar Industry Association  – www.apisolar.pt 

 Spain:   ASIF – The Spanish Photovoltaic Industry Association  – www.asif.org 

 Switzerland:  Swiss Solar – The Swiss Solar Energy Association   – www.swissolar.ch 

 UK:   REA – The Renewable Energy Association of the UK 

Porter’s Industry Analysis 
 

Competitors 

European countries are among the early adopters and leaders in solar power generation. 

Most solar power plants in Europe are located in Germany and Spain, with Ukraine, Italy 

and France following closely behind.  The competitors section describes a wide variety of 

organizations that sell energy generated from solar power. There isare a large number of 

institutions providing solar energy in Europe. The competition includes private companies, 

utilities and other large public organizations in Europe, as well as small energy producers at 

a level of household or commercial buildings.   

http://www.bv-pv.at/
http://www.enr.fr/
http://www.bee-ev.de/
http://www.helapco.gr/
http://www.assosolare.org/
http://www.hollandsolar.nl/
http://www.apisolar.pt/
http://www.swissolar.ch/
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In order to clearly define the solar energy market in Europe, we will present examples of 

key competitors including entities that operate: 

1. Large scale energy generating plants based on CSP and PV technologies 

2. Small scale energy producers 

3. Future competitors  

 The table below lists main CSP facilities: 

 

Power Station Country 
Total 

Capacity 

Operators 

(Competitors) 

Technology 

Suppliers 

Technolo

gy Type 

Year 

Built 

1 
Solnova Solar 

Power Station 
Spain  250MW  Abengo, Spaina  Abengoa 

Parabolic 

Trough 
2010 

2 Andasol Solar Spain  150MW Marquesado  
 ACS Cobra, 

SM 
Parabolic 

Trough 
2008 

3 Extresol Solar Spain  150MW  ACS  ACS Cobra 
Parabolic 

Trough 
2010 

4 
Palma del Rio 

Solar, I,II 
Spain  100MW 

 Acciona 

Energia 
Acciona  

Parabolic 

Trough 
2010 

5 
Manchasol 

Power, I, II 
Spain  100MW  ACS/Cobra  ACS/Cobra 

Parabolic 

Trough 
2011 

6 Valle Solar I,II Spain  100MW Torresol Energy 
Torresol 

Energy 
Parabolic 

Trough 
2011 

7 
Archimede 

Solar 
Italy  5MW  ENEL  ENEL 

Parabolic 

Trough 
2010 

8 
Julich Solar 

Tower 
Germany  1.5MW  DML 

 , Solar-

Institute Jülich 
Parabolic 

Tower 
-2012 

9 
Helioenergy 

Solar 
Spain  50MW Abengoa   Abengoa 

Parabolic 

Trough 
2012 

10 Aste Solar Spain  50MW 
 Elecnor/Aries/

ABM AMRO 

 Elecnor/Aries

/ABM AMRO 
Parabolic 

Trough 
2012 

11 Solacor Solar Spain  50MW Abengoa   Abengoa 
Parabolic 

Trough 
2012 

12 Solaben Solar Spain  50MW  Abengoa Abengoa  
Parabolic 

Trough 
2012 

13 Helios Solar  Spain  50MW 
 Helios I 

HYPERION  
 Aberon 

Parabolic 

Trough 
2012 
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Large Scale Energy Generating Plants Based on CSP technologies 

 

CSP technology dominates southern European States. Most installations to date have been 

successfully implemented in Spain.  

 Here is a list of major installations followed by a brief description of main facilities:: 

1) Name: Solnova Solar Power Station 

Operator: Abengoa Solar 

Location: Solar Platform, in Sanlúcar 

la Mayor, Spain 

Technology: Solar Parabolic Trough 

CSP power station made up of five 

separate units of 50 MW each 

Supplier of Technology: Abengoa  

About: This facility is located at the Solar Platform, in Sanlúcar la Mayor, in Spain. Due to 

high levels of solar radiation this facility is located at the same spot as the PS20 solar power 

tower.  Solar plan consists of  50of 50 MW units and with addition of the Solnova-IV in 

August 2010, the power station ranked that year as the largest CSP power station in the 

world. 

Abengoa Solar 
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Solinova is owned and operated by Abengoa Solar, which is a subsidiary of Abengoa a 

multinational giant involved is into telecommunications, financing, and the environment.  

Abengoa Solar is a company headquartered in Sevilla, Spain. It is a pioneer in the 

construction of commercial concentrating solar power (CSP) and photovoltaic (PV) power 

plants, the comaony’s main strength is R&D. Its reputation in Spain has enabled Abengoa 

Solar to transition into a global solar energy player with contracs for solar installations in 

the USA. 

2) Name: Andasol Solar Power Station11 

Operator: 

Marquesado Solar SL 

Location: Guadax, 

Granda, Spain 

Technology: CSP Solar 

Parabolic Trough 

Supplier of 

Technology: ACS 

Cobra and Solar Milenium 

About: Andasol is the first parabolic trough power plant in Europe. High altitude and the 

semi-arid climate, allows the site to have exceptionally high annual direct insolation of 

                                                           
11 http://www.power-eng.com/articles/2009/07/andasol-3-solar-thermal-project-attracts-utility-
investors.html 
 

http://www.power-eng.com/articles/2009/07/andasol-3-solar-thermal-project-attracts-utility-investors.html
http://www.power-eng.com/articles/2009/07/andasol-3-solar-thermal-project-attracts-utility-investors.html
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2,200 kWh/m² per year. Each plant has a gross electricity output of 50 megawatts and the 

plant produces around 180 gig watt-hours per year (21 MW·yr per year).  

Each collector has a surface of 51 hectares (equal to 70 soccer fields); it occupies about 200 

ha of land. Heat generated from sun’s energy is then stored in a molten salt mixture of 60% 

sodium nitrate and 40% potassium nitrate.  A turbine (160t) produces electricity using this 

heat during the evening, or when the sky is overcast a process that almost doubles the 

number of operational hours at the solar thermal power plant per year 

Developers of Andasol 1 were Solar Millennium (25%) and ACS Cobra (75%). Marquesado 

Solar SL, a solar consortium currently operates the plant. This investor consortium has been 

engaged on the site and has proceeded with development of Andasol 2 and Andasol 3. The 

maingmain shareholders in this consortium are: 

 Solanda GmbH, a joint venture of Solar Millennium and MAN Ferrostaal AG (26%) 

 Stadtwerke München (48.9%) 

 RWE Innogy & RheinEnergie AG (25.1%) 

Source: Power Engineering, 2010 

3) Name: Extrasol Solar Power Plant 

Operator: Cobra O&M  

Location: Torre de Miguel Sesmero, 

Badajoz, Spain 
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Technology: Parabolic Trough 

Supplier of Technology: ACS Group/ Cobra 

About: It is a 150-megawatt (MW) commercial parabolic trough solar thermal power plant, 

located in Torre de Miguel Sesmero in the province of Badajoz, Extremadura, Spain. Formed 

by three different systems: Extresol 1, Extresol 2 and Extresol 3, of 50 MW each, due to the 

power limitation of 50 MW per plant established by the Spanish legislation. The thermal 

storage system, which absorbs part of the heat, produced in the solar field during the day 

and stores it in molten salts to allow uninterrupted supply during night hours. 

ACS, through its 100% subsidiary Cobra, has become a major player in solar industry. ACS is 

actively pursuing, both as shareholder and constructor, projects in the USA, South America, 

Southern and Eastern Mediterranean countries, Australia, the Gulf countries and China.12 

In addition to project on European soil, the DESERTEC Foundation is planning major CSP 

developments that would supply first Europe and Africa and than the whole world with 

electricity. Desertec a global civil society initiative. “It was established in 2009 as a non-

profit foundation that grew out of a network of scientists, politicians and economists from 

around the Mediterranean, who together developed the DESERTEC Concept. “DESERTEC 

was developed by the Trans-Mediterranean Renewable Energy Cooperation (TREC). TREC 

is a voluntary organization founded in 2003 by the Club of Rome and the National Energy 

Research Center Jordan. It is made up of scientists and experts from across Europe, the 

Middle East and North Africa (EU-MENA). 

                                                           
12 http://www.nrel.gov/csp/solarpaces/project_detail.cfm/projectID=10 
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“The scientific studies done by the German Aerospace Center (DLR) between 2004-2007 

demonstrated that the desert sun could meet rising power demand in the MENA region, 

whilst also helping to power Europe, reduce carbon emissions across the EU-MENA region 

and power desalination plants to provide freshwater to the MENA region.[6][7] Dii GmbH 

published a further study called Desert Power 2050 in June 2012.[8] It found that the MENA 

region would be able to meet its needs for power with renewable energy, while exporting 

its excess power to create an export industry with an annual volume of more than €60 

billion. Meanwhile, by importing desert power, Europe could save around €30/MWh. [9]”13 

In 2012 Desertec project moved beyond planning with a building of a plant in Morocco, the 

first of many planed installations in North Africa.14 

Large Scale Energy Generating Plants Based on PV technologies 

 

Even though PV generated electricity is still more expensive than other renewable and 

conventional energy sources, EU governments encourage Europeans to use PV generated 

electricity by giving incentives for users of this energy system, starting from €46 cent per 

Kw/h.15 Therefore, energy companies invest more because of this market opportunity.  

European countries also give incentives to companies and co-operations in terms of R&D 

and/or tax discounts.16 These corporations and co-operations set up their energy plants 

with these incentives and/or their own capital and after getting ready for energy 

manufacturing, arrangements to sell their energy are made with local distributors.  

                                                           
13 Wikipedia 
14 http://www.desertec.org/organization/ 
15 Vito Komac, Renewable Energy Expert, Slovenia, EU 
16 University of Brescia, Analysis of Incentive systems for photovoltaic power plants, p. 3 
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Here is a list of major installations followed by a brief description of main facilities: 

Largest 15 Photovoltaic Solar Power Plants in Europe17: 

 

Power Station Country 
Total 

Capacity 

Operators 
(Competitors

) 

Technology 
Suppliers 

Technology 
Type 

1 
Neuhardenberg Solar 

Park 
Germany 145.0 Solarhybrid Enfo AG Ground Mounted  

2 Templin Solar Germany 128.5 Belectric First Solar Ground-mounted  

3 
Toul-Rosieres Solar 

Park 
France 115.0 EDF Energies First Solar 

Thin-film PV 

Panels 

4 Perovo Solar Park Ukraine 100.0 
Activ Solar 

GmbH 

Zaporozhye, 

Active Solar LLC 

Ukraine 

Ground Mounted 

Flat PV Panels  

5 
Brandenburg-Briest 

Solar Park 
Germany 91.0 

Luxcara and 

MCG Group 
Q-Cells SE 

Ground Mounted 

Flat PV Panels 

6 
Solarpark Finow 

Tower 
Germany 84.7 Solarhybrid Q-Cells SE 

Ground Mounted 

Flat PV Panels 

7 
Montalto di Castro 

Photovoltaic Power 

Station 

Italy 84.2 SunPower SunPower 
Ground Mounted 

Flat PV Panels 

8 Eggebek Solar Park Germany 83.6 
Möhring 

Energie GmbH 

Enercons Guset 

(Constructor), 

Trina Solar (PV 

China) 

Ground Mounted 

Flat PV Panels 

9 Seftenberg Solarpark Germany 82.0 
EPC Saferay 

GmbH 
Schneider Electric 

Crystalline Solar 

Modules 

10 
Finsterwalde Solar 

Park 
Germany 80.7 

LHI Leasing, 

Blue Forrest 

Corporation 

Unlimited Energy 

GmbH, Q-Cells, 

LDK Solar 

Ground Mounted 

(Q-Cell 

Modules) 

11 
Rovigo 

Photovoltaic 

Power Plant 

Italy  72.0 
First Reserve 

Corporation  

Isolux Corsan, 

Sun Edison 

Ground Mounted 

Flat PV Panels 

12 
Lieberose 

Photovoltaic Park 
Germany 71.8 Juwi Group First Solar 

Ground Mounted 

Flat PV Panels 

13 Solarpark Meuro Germany 70.0 
- 

JP Joule 
Canadian Solar- -Flat PV 

                                                           
17 http://en.wikipedia.org/wiki/List_of_photovoltaic_power_stations 
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14 Solarpark Alt Daber Germany 67.8 Belectric Belectric 
Ground Mounted 

Flat PV Panels 

15 Gabardan Solar Park France 67.2 EDF Energies First Solar 
Ground Mounted 

Flat PV Panels 

Detailed information of the competitors listed below is as follows: 

1) Power Plant Name: Neuhardenberg Solar Park18  

Operator: Solarhybrid 

Location: East Brandenburg, 

Germany19 

Technology: Ground Mounted 

PV Panels 

Configuration: 145 MW 

Technology Supplier: Enfo AG 

About: Neuhardenberg Solar Park is one of the biggest solar power plants in Germany. It 

holds 240-hectare area in total and hasit started to produce electricity and work on-grid. 

This plant’s energy production will be equivalent tofor 48,000 household’s energy needs.  

Solarhybrid Company Profile: “Solarhybrid AG engages in the development, structuring, 

financing, engineering, procurement, construction, marketing, operation, and maintenance 

of multi-megawatt solar power plants. The company was founded in 2007 and is based in 

Brilon, Germany.”20 

                                                           
18 http://www.pv-magazine.com/news/details/beitrag/germany--145mw-solar-park-
completed_100008734/#axzz2CXlQ6VnG 
19 http://www.pv-tech.org/project_focus/neuhardenberg_germany 
20 http://investing.businessweek.com/research/stocks/snapshot/snapshot_article.asp?ticker=SHL:GR 
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Contact Info: 

Keffelker Straße 14, Brilon, 59929,Germany; Phone: 49 2961 966 460’ www.solarhybrid.ag 

2) Power Plant Name: Templin Solar Power Plant  

Operator: Beletric21 

 

Location: Templin, Germany22 

Technology: Ground-mounted solar power plant 

Configuration: 128.5 MW 

Technology Supplier: Ground-mounted solar power plant 

                                                           
21 http://www.blickpunkt-brandenburg.de/nachrichten/uckermark/artikel/1944.html 
22 http://deutsche-
eco.scportal.de/index.php?module=AdministrationPlant&action=editplant&section=overview&plant=49&lan
g_id=en-US Formatted: English (Canada)

http://www.solarhybrid.ag/
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About: “On the grounds of the former Russian military airport near Templin on 214 acres a 

large solar power plant with 128 megawatts (peak) to build capacity... about 1.5 million 

solar panels.” 

Beletric Company Profile: “Since the company was founded in 2001, BELECTRIC has 

installed over 1 GWp of solar power across the globe. This makes it possible to supply over 

one million people with solar power. BELECTRIC's position as market leader is due to the 

high degree of vertical integration in the development and manufacturing processes. The 

company employs over 2,000 people across the globe in areas such as research, plant 

construction and maintenance.”23 

Phone +49 9385 / 9804 – 0;  Web: http://www.belectric.com/en/ 

3) Power Plant Name:  

Operator: EDF Energies, Marguerite Fund, Sonnedix 

Location: Toul-Rosieres, France 

 

                                                           
23 http://www.belectric.com/en/belectric/ 
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Technology: Thin-film PV Panels 

Configuration: 115 MW 

Technology Supplier: First Solar 

About: It is the largest PV power plant in France. It was built with 1.4 million on 367 

hectares of land.   

EDF Energies, Marguerite Fund, Sonnedix Company Profiles: “EDF Energy is one of the 

UK’s largest energy companies and its largest producer of low-carbon electricity. A wholly 

owned subsidiary of the EDF Group, one of Europe's largest energy groups. They generate 

around one fifth of the UK's electricity and employ around 15,000 people. They supply 

electricity and gas to around 5.5 million residential and business customers.”24 

“Marguerite is a unique concept which seeks to bring together public and private capital, 

allowing for public investors to join forces with private sector investors making a 

significant contribution to infrastructure investment and acting as a catalyst for further 

investments in the sector at difficult economic times.  

The 2020 European Fund for Energy, Climate Change and Infrastructure ("Marguerite") 

was established with the backing of six major European financial institutions to make 

capital-intensive infrastructure investments and will target attractive long-term and stable 

risk-adjusted returns. 

                                                           
24 http://www.edfenergy.com/about-us/about-edf-energy/ 



Solar Power in Europe – Applied Research Project 21 

 

Each of the six Core Sponsors has committed €100 million to the Fund. In addition, three 

further investors (including the European Commission) have committed an incremental 

€110 million to the Fund, bringing current commitments to €710 million.”25 

“Sonnedix is an Independent Solar Power Producer (IPP) with a proven track record in 

delivering high performance cost competitive solar photovoltaic plants to the market.”26 

4) Power Plant Name: Perovo Solar Park  

Operator: Activ Solar 

GmbH (Austria)27 

Location: Crimean 

Peninsula, Ukraine 

Technology: Ground 

Mounted Flat PV Panels 

Configuration: 100 MW  

Technology Supplier: Zaporozhye Semiconductors Plant, Active Solar LLC Ukraine 

About: Perovo PV park is recently completed by the project manager and owner company 

Activ Solar. This plan takes 2KM2 at Crimean, Ukraine. Foundation of this project has 

provided by Russian banks. Total cost of the project is about 300Million Euros.“The Perovo 

                                                           
25 http://www.margueritefund.eu/aboutus.php?pageid=2 
26 http://www.sonnedix.com/default1.asp 
27http://www.cleanenergyactionproject.com/CleanEnergyActionProject/CS.Perovo_Solar_Power_Station___Sil
icon_Photovoltaic_Solar_Power_Case_Studies.html 
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plant is comprised of a single row ground-mounted system using both polycrystalline 

(75%) and monocrystalline (25%) silicon PV modules from different suppliers.”28 

Activ Solar Company Profile: “Activ Solar GmbH, headquarterdheadquarter in Vienna, 

Austria is engaged in the production of polycrystalline silicon (polysilicon) for the solar PV 

industry and the development of large-scale photovoltaic power stations. The company is a 

member of the European Photovoltaic Industry Association.”29 

5) Power Plant Name: Brandenburg-Briest Solar ParkOperator: Luxcara and MCG Group  

Location: Briest, Germany 

Technology: Ground Mounted Flat 

PV Panels 

Configuration: 91 MW 

Technology Supplier: Q-Cells SE 

About: Brandenburg power plant 

takes 200 hectares on abandoned 

military base in Germany. The project has been made of 383,000 Q-Cells crystalline PV 

panels.  

Luxcara and MCG Group Company Profile: Luxcara is Hamburg,GermanyHamburg, 

Germany based asset management companyManagement Company. They buy and maintain 

                                                           
28http://www.cleanenergyactionproject.com/CleanEnergyActionProject/CS.Perovo_Solar_Power_Station___Sil
icon_Photovoltaic_Solar_Power_Case_Studies.html 
29 http://en.wikipedia.org/wiki/Activ_Solar 
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solar power plants mainly in Germany.30 MCG Group is an Australian owned and operated 

civil construction, drilling, resource development and mining company, 

which has completed projects in the coal, mineral sands and metalliferous mining 

industries. They maintain the plant with Luxcara group.31 

6) Power Plant Name: Solarpark Finow Tower32 

Operator: Solarhybrid 

 

Location: Finowfurth, Berlin, Germany 

Technology: Ground Mounted Flat PV Panels 

Configuration: 84.7 

Technology Supplier: Q-Cells SE 

                                                           
30 http://www.bloomberg.com/news/2012-04-25/luxcara-closes-172-million-in-financing-for-german-solar-
stakes.html 
31 http://www.mcg-group.com.au/About-MCG/ 
32 http://en.wikipedia.org/wiki/Solarpark_Finow_Tower 
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About: Solarpark Finow Tower Power Plant is 5th largest PV power plant in Germany.  

Solar Hybrid Company Profile: “Solarhybrid AG develops, plans and builds turn-key solar 

power plants worldwide right up to the three-digit megawatt range. For such projects the 

company offers its clients integrated technical and financial solutions.”33 

7) Power Plant Name: Montalto di Castro Photovoltaic Power Station 

Operator: SunPower 

 

Location: Montalto di Castro 

Technology: Ground Mounted Flat PV Panels 

                                                           
33 http://www.bloomberg.com/quote/SHL:GY/profile 
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Configuration: 84.2 MW 

Technology Supplier: SunPower 

About: The project was developed by the independent developer SunRay, that was later 

acquired by SunPower. The park is the largest PV project in Italy, and among the largest 

worldwide. Project has actualized in many phases. SunPower is the one that completed and 

has takentook the maintenance role of the plant.34 

SunPower Company Profile: “Founded more than a quarter-century ago, SunPower has 

set and broken world records from the start. They deliver the highest-efficiency solar cells 

and solar panels, and the most advanced solar energy systems, SunPower is The World’s 

Standard for Solar.”35 

8) Power Plant Name: Eggebek Solar Park 

Operator: Möhring Energie GmbH 

Location: Eggebek, Schleswig-Holstein, Germany 

Technology: Ground Mounted Flat PV Panels 

Configuration: 83.6 MW 

Technology Supplier: Enercons Guset (Constructor), Trina Solar (PVv producer, China) 

About: Eggebek Solar Plant was the largest PV Power plant when it was constructed in 

2011. It is still one of the largest in Germany and in the World. It takes 160 Hectares of land.  

                                                           
34 http://en.wikipedia.org/wiki/Montalto_di_Castro_Photovoltaic_Power_Station 
35 us.sunpowercorp.com/about/ 
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The plant is owned by Möhring Energie GmbH, and constructed by Enercons Guset. The 

plant was built with TSM-PC05 series multicrystalline solar PVpv models of Chinese 

company Trina Solar.36 

Mohring Energie GmbH Company Profile: “M.hring Energie GmbH is a company 

specialized in the planning and construction of large-scale PV installations.Additional 

M.hring Energie services include engineering, financing and project consulting.”37 

9) Power Plant Name: Senftenberg Solarpark 

Operator: EPC Saferay GmbH38 

Location: Senftenberg, Eastern 

Germany 

Technology: Crystalline Solar Modules  

Configuration: 78 MW39 

Technology Supplier: Schneider 

Electric40 

                                                           
36 http://en.wikipedia.org/wiki/Eggebek_Solar_Park 
37 http://bit.ly/TUGKzo 
38 http://www.solarserver.com/solar-magazine/solar-news/current/2011/kw39/78-mw-of-the-worlds-
largest-solar-photovoltaic-plant-connected-to-grid-in-senftenberg-germany.html 
39 http://en.wikipedia.org/wiki/Senftenberg_Solarpark 
40 http://www.renewableenergyworld.com/rea/partner/xantrex-technology-inc-
1165/news/article/2011/10/saferay-and-schneider-electric-collaborate-to-build-a-solar-park-in-
senftenberg 
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About: The plant is one of the largest plants in the world with 82 MW of energy 

productions. It can generate energy equivalent to 25,000 household’s need. It cost 150 

Million Euros, and three major German banks provided foundation.  

EPC Saferay Company Profile: “Saferay plans and builds large-scale PV power plants since 

2010. The company was spun-off from one of Germany's leading solar cell manufacturers, 

whose PV power plant division had been taken to a leading market position by Saferay's 

founding team, within only three years. 

In the second half of 2010 Saferay has completed four ground-mounted power plants with a 

total capacity of 46 MWp. In 2011 they will target more than 100 MWp of new installations. 

They currently focus on the German market as well as select European and overseas 

countries.”41 

10) Power Plant Name: Finsterwalde Solar Park 

Operator: LHI Leasing, Blue Forrest Solar Holding 

Location: Finsterwalde, Germany 

Technology: Ground Mounted Flat PV Panels (Q-Cell Modules) 

Configuration: 80.7 MW 

Technology Supplier: Unlimited Energy GmbH, Q-Cells, LDK Solar 

About: “Phase I was sold to LQ Energy GmbH, a joint venture of Q-Cells International and 

LDK Solar. In 2011, Finsterwalde I was sold to LHI Leasing, a joint venture of Landesbank 

                                                           
41 http://www.safe-ray.com/COMPANY.html 
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Baden-Württemberg and Nord/LB. ]In 2010, Unlimited Energy sold phase II and III to Q-

Cells International. In 2011, Q-Cells sold Finsterwalde II and III to Blue Forrest Solar 

Holding, a joint venture of DIF Infrastructure and the NIBC European Infrastructure 

Fund.”42 

LHI Leasing and Blue forest solar Holding Company Profile: “LHI Leasing GmbH, 

through its subsidiaries, engages in the businesses of real estate leasing and investment 

partnering. It offers structured financing projects that enable companies and institutions in 

the public sector to carry out investment projects. The company also provides asset 

management services for various asset classes, including real estate, aviation, and 

renewable energy sources. In addition, it develops real estate investment products. Further, 

the company provides supporting services, such as real estate management, strategic real 

estate analysis, property management, and insurance services.”43 

11) Power Plant Name: Rovigo Photovoltaic Power Plant 

Operator: First Reserve 

Corporation 

Location: San Bellino, 

Northeast Italy  

Technology: Ground 

Mounted Flat PV Panels 

                                                           
42 http://en.wikipedia.org/wiki/Finsterwalde_Solar_Park 
43 http://investing.businessweek.com/research/stocks/private/snapshot.asp?privcapId=24737630 
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Configuration: 72 MW 

Technology Supplier: Isolux Corsan, Sun Edison 

About: The plant is located at San Bellino, Italy. Total investment on the plant amounts to 

US$382 Million. It is owned by First Reserve Corporation, SunEdison is the developer and 

operator firm and Isolux was the constructor. Total number of PVpv panels used in the 

project wasis 280,000 and the plant takes up 850,000m2. 

First Reserve Company Profile: “First Reserve is a premier global energy-focused private 

equity and infrastructure investment firm with $23.1 billion of raised capital since the 

Firm’s inception. For over 29 years, First Reserve has been focused on making investments 

exclusively across the energy spectrum. During that time, First Reserve has developed a 

preeminent franchise by utilizing its broad base of industry knowledge and strategic 

relationships.”44 

12) Power Plant Name: Lieberose Photovoltaic Park 

Operator: Juwi Group 

Location: Lieberose, Brandenburg, 

Germany  

Technology: Ground Mounted Flat PV 

Panels 

                                                           
44http://www.firstreserve.com/go.asp?Go=!SiteStation&x=TPLGen&ResType=Folder&ResID=620&TPL=Hom
ePage.htm 
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Configuration: 71.8 MW 

Technology Supplier: First Solar45 

About: The plant is located in Lieberose, Brandenburg, Germany. It is owned by one of the 

biggest energy investors groups, that is called Juwi Group. It cost US $238 Million.  Its total 

energy generation capacity is equivalent to 15,000 households. 

Juwi Company Profile: “Juwi Group, from Germany, has positioned as one of the global 

leaders renewable energies. It has been founded by Matthias Willenbacher and Fred Jung in 

1996.  They have developed the company from “a two-man office in 1996 to a company 

acting worldwide with more than 1,800 employees and a sales volume of approx. 1,000 Mio 

EUR” The company is engaged in solar, wind, bio energy plants as well as hydro power and 

geothermal projects.” Source: Juwi Group. 

13) Power Plant Name: Solarpark Alt Daber 

Operator: Belectric 

Location: Wittstock, Germany 

Technology: Ground Mounted Flat PV 

Panels  

Configuration: 67.8 MW 

Technology Supplier: Belectric 

                                                           
45 http://www.solarserver.com/solarmagazin/anlage_1009_e.html Formatted: English (Canada)
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About: The plant is located in Wittstock, Germany on a former military airport. Takes 133 

hectares of land and cost 100 Million Euros. 

14) Power Plant Name: Gabardan Solar Park46  

Operator: EDF Energies 

Location: Landes, France 

Technology: Ground Mounted Flat PV Panels 

Configuration: 67.2 MW 

Technology Supplier: First Solar 

About: The plant is located ion Landes, Frances. Total number of PV panels used in the 

project amounts to 872,300. First solar made PV panels used in the project. EDF Energies is 

the Developer and the owner of the plant.  

Apart from big PV plants there are a lot of smaller installations scattered throughout 

Mediterranean. We have chosen to profile Casale Solar Plant at the end of this section to 

illustrate the scope of the industry. 

Suppliers 
 

Photovoltaic companies are categorised as PV capital equipment producers, cell 

manufacturers, panel manufacturers and installers. 

                                                           
46 http://en.wikipedia.org/wiki/Gabardan_Solar_Park 
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By December 2010, global installed capacity for PV had reached around 40 GW, of which 

85% is grid connected and the remaining 15% being off-grid (REN21, 2010).  This market is 

currently dominated by crystalline silicon-based PV cells, which accounted for more than 

80% of the market in 2010.  The remainder of the market almost entirely consists of thin 

film technologies that use cells made by directly depositing a photovoltaic layer on a 

supporting substrate. 

 

The solar PV market has been growing for the past years. According to a solar PV research 

company, PVinsights, worldwide shipment of solar modules in 2011 was around 25 GW, 

and the shipment year over year growth was around 40%. The top 5 solar module players 

in 2011 in turns are Suntech, First Solar, Yingli, Trina, and Canadian. The top 5 solar module 

companies possessed 51.3% market share of solar modules, according to PVinsights' 

market intelligence report.47 

                                                           
47 http://en.wikipedia.org/wiki/List_of_photovoltaics_companies 

http://www.pvinsights.com/
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Leading manufacturers and suppliers include: 48 

1) Supplier Name: KUKA System GMBH 

Business Type: Manufacturer 

Product Type: Photovoltaic cell manufacturing equipment, photovoltaic module 

manufacturing equipment, Wafer saw machines, automated wafering lines. 

Service types: Consulting, design, installation, construction, engineering, project 

development services, education and training services, research services. 

2) Supplier Name: SOLON SE 

Business Type: Manufacturer, Engineering 

Product Type: Photovoltaic modules (PV modules, solar panels), photovoltaic (solar) 

power plants, building-integrated PV systems 

Service Type: Consulting PV 

3) Supplier Name: Solar watt Ag 

Business Type: Manufacturer of solar modules 

Product Type: Photovoltaic modules, photovoltaic systems, solar modules, building 

integrated systems (BIPV), small modules, and special modules for sophisticated 

architectural applications. 

4) Supplier Name: Centro solar AG 

Business Type: Solar module manufacturer 

Product Type: Photovoltaic complete systems (grid-connected and off-grid), modules, 

solar inverters, mounting systems, customized solutions for thin-film technologies and 

building integration. 
                                                           
48 http://energy.sourceguides.com/businesses/byGeo/byC/Germany/byP/solar/pvM/byB/mfg/mfg.shtml 
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5) Supplier Name: Centro solar AG 

Business Type: Solar module manufacturer 

Product Type: Photovoltaic complete systems (grid-connected and off-grid), modules, 

solar inverters, mounting systems, customized solutions for thin-film technologies and 

building integration. 

Service Type: Wholesale supplier, Exporter, Importer 

6) Supplier Name: Solar-Fabrik AG 

Business Type: Manufacturer 

Product Type: Photovoltaic modules, power inverters, components for photovoltaic 

systems, solar home stations, solar powered water pumping and purification system. 

Service Type: Wholesale supplier, Retails sales, Exporter 

7) Supplier Name: Wuerth Solar 

Business Type: Manufacturer 

Product Type: GeneCIS - Thin film, solar electrical modules, pure black architectural 

modules, OEM modules, supply of complete grid-connected systems. 

8) Supplier Name: Topray Solar Co. Ltd. 

Business Type: Manufacturer, Exporter 

Product Type: Topray Solar is a fully vertically integrated solar manufacture and 

distribution company with a variety of product lines from crystalline solar cells & modules, 

thin film solar modules, solar stand-alone systems to ultra-clear PV glass. Started since 

1992 as the No. 1 thin film PV module manufacturer in China, Topray engaged both mono 

crystalline and poly crystalline production from 2005, becoming the most diversified solar 

manufacturer in China ever since. 
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9) Supplier Name: KYOCERA Fine ceramics GmbH 

Business Type: Manufacturer 

Product Type: Photovoltaic cells, Photovoltaic modules, Photovoltaic systems, Kyocera 

offers polycrystalline solar modules in the range from 50 Wp up to 235 Wp. All Kyocera 

solar modules sold in Europe are TUEV registered and certified according to IEC61215 and 

Safety Class II.  

KYOCERA, with headquarters in Kyoto/Japan, is a leading company in photovoltaic 

technology. 

10) Supplier Name: IBC Solar AG 

Business Type: Distributor, retail sales, wholesale supplier 

Product Type: Photovoltaic modules, photovoltaic systems, system components (charge 

regulators, inverters, batteries).49 IBC SOLAR is one of the world's leading photovoltaic 

specialists, offering complete solutions for generating electricity from sunlight. IBC SOLAR 

has already implemented more than 100, 000 photovoltaic installations with more than one 

gig watt. The scope of these systems ranges from large photovoltaic power stations and 

solar farms feeding power into the grid to systems designed for a stand-alone power 

supply. 

The technology suppliers of the European PV competitors aforementioned include: 

11) Supplier Name:  Enfo AG 

Country: Germany 

Products: PV and CSP Panels, Wind tribunes, other miscellaneous energy products 

                                                           
49 References: http://en.wikipedia.org/wiki/List_of_photovoltaics_companies 
http://energy.sourceguides.com/businesses/byGeo/byC/Germany/byP/solar/pvM/byB/mfg/mfg.shtml 
http://us.sunpowercorp.com/power-plant/products-services/ 
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Services: Actualization of residential to ground mounted (large scale) PV projects.  

Company Profile: Enfo AG offers professional services in the field of energy. The company 

developed the largest solar project (145MW Solar Power Plant) in Germany in record time 

of just 5 weeks on the airfield Neuhardenberg in 2012.50 

12) Supplier Name:  First Solar 

Country: USA (worldwide headquarters) 

Products: Utility-Scale PV Power Plant 

Services: Manufacturer and service provider. 

Company Profile: First Solar is a leading global provider of comprehensive photovoltaic 

(PV) solar systems using its advanced thin film modules. The company’s integrated power 

plant solutions deliver an economically attractive alternative to fossil fuelled electricity 

generation today., First Solar is committed to innovation across the entire value chain and 

continues to invest more than any of our competitors in R&D in order to build the world’s 

most sophisticated solar power plants. 

13) Supplier Name:  Zaporozhye Semiconductors Plant 

Country: Ukraine 

Products: polycrystalline silicon 

Services: Technology and product provider 

Company Profile: Zaporozhe Titanium & Magnesium Combine manufactures and offers for 

sale high quality titanium products. The quality of ZTMC products is guaranteed by a 

certified quality management system in accordance with the requirements of the 

International Standard ISO 9001. ZTMC is a high-performance and high technology combine 

                                                           
50 http://enfo.biz/energie/ 
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of strategic importance for the state economics and security. Complex innovation projects 

are implemented at the Combine owing to the united highly skilled professional stuff 

aspiring to implement the most ambitious goals51   

14) Supplier Name:  Activ Solar LLC 

Country: Vienne 

Products: High-purity polysilicon 

Services: Large-scale solar PV project development 

Company Profile: “Activ Solar GmbH, headquarter in Vienna, Austria is engaged in the 

production of polycrystalline silicon (polysilicon) for the solar PV industry and the 

development of large-scale photovoltaic power stations. The company is a member of the 

European Photovoltaic Industry Association.”52 

15) Supplier Name:  Q-Cells SE 

Country: Germany 

Products: Photovoltaic cells, solar modules 

Services: Development and installation of solar parks 

Company Profile: Q-cells is vertically integrated solar solution provider for utility and 

commercial markets and with over 100mw solar power plants installed in the USA and 

Canada as of 2012. 

16) Supplier Name:  SunPower 

Country: USA 

Products: Solar panels 

                                                           
51 http://ztmc.zp.ua/en/company/combine-history 
52 http://en.wikipedia.org/wiki/Activ_Solar 
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Services: Manufacturer of solar cells and solar modules. 

Company Profile: Sun Power designs, manufacturers and delivers the highest efficiency 

solar products in the industry. Sun Power solar cells convert sunlight to electricity at an 

operating efficiency of 24 percent, which means they produce up to 50 percent more energy 

per square foot than other solar technologies. When it comes to real world conditions, 

including high temperatures and low-light, Sun Power consistently outperforms the 

competition.53 

17) Supplier Name:  Enercons Guset 

Country: Romania, Europe 

Products: Photovoltaic Power Systems 

Services: Provides projects of facilities for major companies in the sector of alternative and 

renevable energy, Consulting and project developing 

Company Profile: Enercons Guset has been carrying out projects of facilities in the sector 

of alternative and renewable energy for major companies across Europe for more than ten 

years.54 These countries include Germany, France, Spain, Greece, and Italy. PV projects 

include 108 Mw in Germany, Jocksdorf.55 Have experienced team of professionals, provide 

mobile service and adapt for Individual projects.56 

18) Supplier Name:  Trina Solar 

Country: China 

                                                           
53 http://us.sunpowercorp.com/power-plant/products-services/ 
54 http://www.enerconsguset.com/#!contact/c1d94 
55 http://www.youtube.com/watch?v=Ts2AkRbvlJ0 
56 http://www.enerconsguset.com/#!contact/c1d94 
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Products: Multi series, Trina solar multicrystalline series include the most popular, vertical 

and adaptable panels for large-scale installations. Solutions series, panel selector.57 

Services: Offers solution for residential and commercial installations 

Company Profile: Trina Solar is one of the world's foremost PV companies. Fully vertically 

integrated from the production of ingots to modules into both mono and multicrystalline 

technologies, Trina Solar offers high quality modules and solar solutions. With more than 

12 offices worldwide, Trina Solar has partnerships with leading installers, distributors, 

utilities and developers in all major PV markets and is listed on the NYSE. Trina Solar's 

mission is to make the world a better place by providing affordable and reliable solar 

energy.58 

19) Supplier Name:  Schneider Electric 

Country: France 

Products: Solar Grid tie system, Solar Backup and off-Grid system 

Services: Solar Grid tie system, Solar Backup and off-Grid system 

Company Profile: Schneider Electric is a French electric engineering company, specializing 

in electrical energy transmission, and automation. Schneider Electric has had its head office 

in the Trianon site in Rueil-Malmaison, France since 2000. 

The Solar Business of Schneider Electric specializes in delivering grid tie inverters, off grid 

inverter-chargers and backup power inverter-chargers. Schneider Electric offers a world-

class selection of grid tie solar products that range from grid tie inverters for residential use 

to grid tie inverters for large solar farms. 

                                                           
57 http://www.trinasolar.com/us/products-us/panel-selector-us?tab=Panel%20Selector 
58 http://www.trinasolar.com/us/about-us-us/company-overview-us?tab=Company%20Overview 
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20) Supplier Name:  Unlimited Energy GmbH 

Country: Germany 

Products: Consultants and planners for Renewable Energy production 

Services: Solar and wind energy project developer 

Company Profile: The unlimited energy GmbH is a family company that develops wind and 

solar projects and operates. Since its founding in 2005, the company has developed 

renewable energy projects with a total investment of 500 million Euros available via 

successfully implemented with Leistungsfahigen partner. The focus is the development of 

wind and solar projects in Germany and Bulgaria.59  

The unlimited energy GmbH is a project developer in the field of renewable energies, in 

particular solar and wind energy. The company, with headquarters in Berlin, specializes in 

the special requirements on large-scale projects and already successfully developed solar 

parks and wind parks with several hundreds of Megawatts since its foundation. Besides the 

German key market, unlimited energy GmbH is mainly active in Bulgaria in the 

development or renewable energies.60 

21) Supplier Name:  LDK Solar 

Country: China 

Products: polysilicon, mono crystalline and multi crystalline ingots, wafers, cells and 

modules. 

Services: Producer of Technology, manufacturer and Supplier of PV. 

                                                           
59 http://www.u-energy.de/index.php 
60 http://www.greentechmedia.com/industry/read/worlds-largest-solar-power-plant-produces-power-with-
canadian-21478/ 
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Company Profile: Established in 2005 in China, LDK Solar is the world's largest producer 

of solar wafers in terms of capacity and a leading high-purity polysilicon and solar module 

manufacturer.  The company has expanded its business to meet the solar industry's 

requirements for high-quality and low-cost solar materials and solutions. As one company 

manufactures these products in one country it enables LDK to tightly control our materials 

and production quality, offering customers leading product durability and sustainable 

performance. 61 

22) Supplier Name:  Isolux Corsan 

Country: Spain 

Products: photovoltaic modules 

Services: Energy Manufacturing 

Company Profile: Isolux Corsán is a global benchmark in the areas of concessions, energy, 

construction and industrial services, with a track record spanning over 80 years of 

professional activity. The company  operates in 30 countries on four continents, and has a 

backlog of more than €43.11 Bn. Isolux Corsán is one of the major companies worldwide in 

the construction of photovoltaic solar power plants. In just three years, it has accumulated a 

total installed capacity of 290 MW in over 30 large-scale plants in Europe. Of all these, the 

largest is the Rovigo plant, executed in a record eight months and with a total installed 

capacity of 72 MW.62 

23) Supplier Name:  Sun Edison 

Country: USA 

                                                           
61 http://www.ldksolar.com/pro_overview.php 
62 http://www.isoluxcorsan.com/en/our-company/a-global-company/ 
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Products: photovoltaic solar power plants 

Services: renewable power, monitoring, marketing, renewable portfolio standards, and 

solar tariff services. 

Company Profile: Sun Edison LLC owns and operates power plants in North America and 

provides solar-generated energy to commercial, government, and utility customer. In 

November of 2009, Sun Edison was purchased for $200 million by MEMC Electronic 

Materials; In October 2011 Sun Edison moved their headquarters from Maryland 

to Belmont, California. In January 2008 Sun Edison started construction of seven megawatts 

(MW) of photovoltaic (PV) solar power plants in Spain. In December 2007, Sun Edison 

completed an 8.22 MW, 80-acre (320,000 m2) solar power system in Colorado. Sun Edison 

has over 52 MW of hands-on installation experience and over 31 MW under management63. 

24) Supplier Name:  Belectric 

Country: USA 

Products: Solar power plants 

Services: PV Tecnology Supplier, plant constructor, and operator 

Company Profile: “Since the company was founded in 2001, BELECTRIC has installed over 

1 GWp of solar power across the globe. This makes it possible to supply over one million 

people with solar power. BELECTRIC's position as market leader is due to the high degree 

of vertical integration in the development and manufacturing processes. The company 

employs over 2,000 people across the globe in areas such as research, plant construction 

and maintenance.”64 

                                                           
63 http://en.wikipedia.org/wiki/SunEdison 
64 http://www.belectric.com/en/belectric/ 
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Phone +49 9385 / 9804 – 0;; Web http://www.belectric.com/en/ 

2.2 Buyers: 
 

The buyers of the solar energy in Europe are described as followsing: 

 Individuals (households) 

 Companies 

 Countries/governments who import solar energy 

 Other small energy manufacturers (wind power stations, tide powers stations etc). 

The analyses show that Solar Energy in Europe is not exported or imported by other 

countries. For example; despite Spain being the biggest producer of CSP solar energy of 

Europe, it only meets 30% of the energy supply of the country. The solar energy is used by 

households and companies as regular energy sources. 

On the other hand, it is a well-known fact that the countries in Europe are dependent or the 

oil and they are looking for new energy sources and solar energy is one of the most 

important substitutes of oil. 

In addition, The European Union is backing projects to turn the plentiful sunlight in the 

Sahara desert into electricity for power-hungry Europe, a plan it hopes will help meet its 

target of deriving 20 percent of its energy from renewable sources in 202065. The EU is 

backing the construction of new electricity cables, known as inter-connectors, under the 

                                                           
65http://www.reuters.com/article/2010/06/20/us-energy-eu-renewables-interview-
idUSTRE65J1ZO20100620 
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Mediterranean Sea to carry this renewable energy from North African countries such as 

Algeria and Morocco to Europe. 

European countries have been investing on PV systems, and are still investing continuously. 

The graph below shows Photovoltaic Solar Cell installments of different regions of the 

world. 66 

In terms of top user countries in 

Europe, Germany takes first place. 

Germany is still largest PV market 

worldwide.67 “In 2009 alone, Germany 

installed 3,806 megawatts of PV solar 

energy capacity, which is more than 

Spain’s total capacity and almost eight 

times more than the U.S. installed last 

year”68 Spain, Italy, Czech Republic, Belgium, France are those countries that are following 

Germany in terms of total capacity.69 

There are many different type and group of buyers of PV technology in Europe. Buyers can 

be gathered into two groups. These are; 

Individuals and/or Corporations for own usage purposes;  

 Individual Users – Group of people that install panels and use at residential areas. 

                                                           
66 http://en.wikipedia.org/wiki/Photovoltaics 
67 http://www.epia.org/solar-pv/sunny-future-ahead.html 
68 http://1bog.org/blog/top-10-countries-using-solar-power/ 
69 http://1bog.org/blog/top-10-countries-using-solar-power/ 

http://en.wikipedia.org/wiki/Photovoltaics 
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 Corporate Users- Companies that install panels and use at their commercial areas. 

Corporate buildings, corporate headquarters, factories, private hospitals, and schools, 

and so forth. 

 Governments- Governmental buildings of countries that use PV generated electricity 

in their buildings. Local municipals that use PV generated electricity in their 

buildings, PV Parking machines, and so on.  

Energy Producer Companies:  

This group is the biggest investor of PV panels in terms of installed PV panel and production 

capacity. These companies are the ones that produce energy and sell it to private or 

governmental electricity distributors.  

There are number of PV Electricity producers in Europe, some of these producers are listed 

below in respect to production capacity;70 

 Brandenburg-Briest Solarpark – Germany 

 Solarpark Finow Tower - Germany 

 Montalto di Castro Photovoltaic Power Station – Italy 

 Eggebek Solar Park- Germany 

 Senftenberg Solarpark - Germany 

European countries give incentives to companies and co-operations in terms of R&D and/or 

tax discount.71 These corporations and co-operations set up their energy plant with these 

incentives and/or their own capitals. After they get ready for energy manufacturing, they 

                                                           
70 http://en.wikipedia.org/wiki/List_of_photovoltaic_power_stations 
71 University of Brescia, Analysis of Incentive systems for photovoltaic power plants, p. 3 
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make agreements with local distributors. These agreements let them to sell their energy to 

these distributors.  

Even though, PV generated electricity is still more expensive than other renewable and 

conventional energy sources, European governments encourage Europeans to use PV 

generated electricity by giving incentives for users of this energy system. These incentives 

for users start from €46 cent per Kw/h. 72 Therefore, energy companies invest more 

because of this market opportunity.  

Barriers to Entry: 
 

 High capital cost compared to conventional power plants 

 Quick depreciation of power plants (capital) 

 Geographic locations (long sunny days are essential for “parabolic solar troughs” to work 

efficiently) 

 New technology; and therefore increased risk of failure or performance under strict 

expectations 

 High cost of technology 

 Long project implementation process-cost of initiating 

 No economies of scale; this is newly developed industry and thus required unique 

characteristics for each plant built 

                                                           
72 Vito Komac, Renewable Energy Expert, Slovenia, EU 
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Barriers to Entry (PV) 

In Europe, PV energy research & development consumed huge investments but hasn’t come 

out as an efficient source of renewable energy because of its huge cost involved. 

Government gave huge tax exemptions to encourage investments in this industry. On the 

other hand, the Wind Power Energy has been proving itself as an efficient and suitable 

substitute. Along with these barriers, the PV industry struggles with various Bureaucratic 

barriers in many countries are acting as big obstacles in front of EU which aims to achieve 

20% of Renewable sources of energy by 2020. 

Administrative/Bureaucratic Barriers 

Bureaucratic barriers, which involve the lengthy procedures which account of the half of 

the development cost for PV. In Spain, Bulgaria & United Kingdom it takes 89 weeks to 

develop a commercial rooftop system. Grid connection facilities are the greatest barrier for 

the PV systems. In Europe, the Administrative barriers can be the biggest obstacles to be 

faced by a PV developer. These barriers may include: 

1. Obtaining Building Permits: A building permit is required for the new 

constructions, for addition to pre-existing structures and for renovations also. A 

detailed project is required to be presented to the municipal or regional authorities. 

2. Environmental impact assessment: An assessment has to be done for the possible 

positive/negative natural, social and economic impacts that a PV project can result 

into. 
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3. Electricity Production License: This is a license which is required for the 

independent operation of the electricity generated and transmitted through grids. 

There is centralized control of competent authorities, to determine the capability of 

the investors of the project. Indirectly, the building and Environmental assessment 

are needed to be approved to get this license. 

4. PV System registration: This is another administrative formality which is required 

to be completed in the countries like Spain and Italy, as there is limit on the 

production of power of PV. The government funds the PV systems by electricity 

tariffs and the PV systems which are registered only will receive the tariffs and be 

able to reduce the cost. So the systems, which have building, permit, environmental 

assessment and electricity production license will be allowed to register. 

5. Spatial Planning License: This is a permit that is required to build the PV panels in 

an area which is already pre-planned for commercial and household buildings, but 

the investor may not pursue the investment contemplated to the existing plan. So the 

Spatial planning license is required to overcome this regulation.73 

These non-transparent, complex and time and cost consuming procedures are in different 

countries of EU which includes  

 Bulgaria where the administrative barriers  which include 40-60 weeks of 

application procedure for even small residential PV system are big obstacles in the 

development of rooftop PV systems,  

 Spain where these barriers are heaviest among all countries required for 

development of PV, 

                                                           
73 http://www.pvlegal.eu/en/results/status-reports.html 
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 Germany known to be most developed for PV systems also faces the problem of 

undefined law regarding building permits,  

 In England local authorities have lack of knowledge for the building regulations,  

 In Italy there is delay in implementing the policies under the Autorizzazione Unica 

permit which is under process since 2003. As a result of these barriers a constant 

labor force is required to complete the administrative process and consumes a lot of 

processing time. The following figures show the labor hours and total week time 

consumed by the administrative processes in different countries of EU. 
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74High Cost 

In Germany, research in PV energy has been going on for the last ten years. Because of the 

introduction of Renewable Energy Sources Act (EEG), the research & development in the PV 

sector was subsidized by huge tariffs 

                                                           
74 http://www.pvlegal.eu/en/results/status-reports.html 
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. PV technology got the maximum benefits of all renewable technologies and proved to be a 

huge cost consuming and less productive industry, as compared to if the same money was 

invested into nuclear or wind energy. 

Germany's solar exports (€0.2bn in 2006) are lagging far behind by its imports (€1.44bn in 

the same year).75 

 

Like most new technologies, there have been a few barriers to the proliferation of solar PV 

into the market. Although cost was a major concern in the history of PV, during the last 5 

years PV system prices have reduced by 50% in Europe. The next 10 years will bring a price 

decline 36-51% as well, although, upfront cost is still a major concern in residential 

installations. Another factor has been the nature of the PV technology. Factors affecting PV 

system cost reduction are technological innovation, production optimization, economies of 

                                                           
75 http://www.guardian.co.uk/environment/georgemonbiot/2010/mar/11/solar-power-germany-feed-in-
tariff 
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scale, increased performance ratio of PV, extended lifetime of PV systems, and development 

of standards and specifications. 

Political factors also affect PV growth in the form of National PV Policies in some countries, 

as the EU strives to diminish its dependency on energy imports. Examples of this include 

clear pricing systems to lower risks for investors and suppliers, simple administrative (i.e. 

bureaucracy) procedures and priority access to the grid for renewable producers. 

Government subsidies (sustainable policies supporting PV) are essential factors which have 

boosted   (most important is "Feed in Tariff (FiT)) demand to PV, as pioneered by Germany. 

Government in some regions also have given huge tax exemptions to encourage 

investments in this industry. However, “solar advocates also point out that fossil fuels have 

long received government subsidies, and that global government support is currently 

skewed toward the nuclear and fossil-fuel infrastructure, with about ten times as much 

money going to these conventional power sources as to all renewables combined.”76 

2.3 Substitutes:  
 

Substitute is energy generated from other sources, better, cheaper, cleaner... 

Solar energy can be substituted by energy generated from other sources: nuclear power 

plants, hydropower plants, geothermal stations, wind power stations, tide power stations, 

and bioenergy. For Europe the most important substitutes of solar energy are energy from 

hydropower plants, nuclear power plants, and wind power stations. 

                                                           
76 http://www.csa.com/discoveryguides/solar/review.pdf 
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Electricity generation from hydropower plants contributed about 42% (179 GWe) to the 

total electricity generation in Europe. European countries with the largest amounts of 

hydro include France, Italy, Norway, and Spain. Maintaining and, in many cases, upgrading, 

this existing infrastructure continues to be an important focus throughout Europe 

(Hydropower in Europe: Current Status, Future Opportunities). 

2.3.1 Nuclear power plants are the second largest manufacturers of energy in terms of total 

electricity generated in Europe with share about 38%. As of August 2011 there is a total of 

187 nuclear power plant units with an installed electric net capacity of 162 GWe in 

operation in Europe.In terms of electricity generated by nuclear energy in 2010, France 

holds the top position with a share of 74.1 % followed by Slovakian Republic with 51.8 %, 

Belgium with 51.2 % and Ukraine with 48.1 % (European Nuclear Society: Nuclear power 

plants in Europe). 

2.3.2 Wind energy is one of the fastest growing energy sources. Since 2000, around one 

third of all installed electricity generating capacity in the EU has been wind power. The 

share of wind power in total electricity production in Europe was 3.7% in 2007, but with 

huge differences among the Member States: Germany and Spain together account for more 

than half of the total installed capacity in Europe. In Denmark, wind energy contributes 

more than 20% of the total electricity production of the country. 

The wind power industry has the ambition to continue the fast growth of recent years. 

Currently, the share of this substitute is more than 10% (or 84 GWe) of total electricity 

production in Europe. The sector's objective is to provide 20% of final EU electricity 

consumption by 2020 (Wind energy). 
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Wind power energy is the most efficient source of electricity in Germany. In 2008, its share 

was near 6.3% at 

the cost of 19.8bn 

€. And the PV 

energy 

contributed only 0.6% for the cost of €35bn. The following table shows the contribution of 

Wind as compare to the PV technology is way high.77 

All other substitutes of solar energy such as geothermal stations tide power stations, and 

bioenergy contribute less than 10% of total energy production. But they present clean and 

renewable sources. Undoubtedly, their role will just increase in the future. 

Country Cases 

Germany  
 

Germany's demand for energy is met by imports of up to 74%. In the European Union, the 

share of imports will rise from 50% at the end of the 1990s to 70% in 2020. This perilous 

                                                           
77 http://repec.rwi-essen.de/files/REP_09_156.pdf 
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dependence can only be solved in the long term by renewable, supply of which is virtually 

limitless and the costs of which are continually falling78. 

A feed- in- tariff policy was set up in 1991, according to which 90% of the retail rates were 

to be remunerated. The Renewable Energy Sources Act (EEG) also guarantees stable feed-

in-tariffs for twenty years, to encourage the investment in this renewable source of energy. 

In Germany, PV accounted for only 6.2% of renewable electricity production, and received 

24.6% of the overall feed-in-tariffs. Germany has the maximum overall capacity for PV 

technology in the world, with 1,500 MW of new installations in 2008. Germany also 

accounts for the 42% of the global business in PV. They have set records of 22 GW at 

midday on Friday 25 and Saturday 26 May 2012. Solar has accounted for almost 40% of the 

country’s whole power demand.79 

Germany has a number of PV manufacturers who are able to grow because of the rising 

demand, support by government and improvements being made in this technology; 

including: 

Name 
No. of 

Staff 

MWp 

Sold 
Panel Technology 

SolarWorld AG 249(1486) [140] Mono, Polycrystalline 

Solon AG 703 118 Mono, Polycrystalline 

Aleo Solar GmbH 555 88 Mono, Polycrystalline 

Schott Solar GmbH 940 84 Poly, Amorphous 

                                                           
78  (Focus on Germany) 
79 http://repec.rwi-essen.de/files/REP_09_156.pdf 
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Solarwatt AG 402 61.8 Mono, Polycrystalline 

Centrosolar AG 473 [44.9] Mono, Polycrystalline 

 

Households, Manufacturers, Government and Agriculturalists in Germany are looking 

forward towards using PV more profusely in the future.  

 

 

 

 

 

The demand has been increasing because of the efficiency and long term cost saving of the 

PV technology. The energy producers are the main competitors in Germany and include 

Lauingen Energy Park, SolarPark at Daber, Strasskirchen Solar Park, Waldpolenz Solar Park, 

Furstenwalde Solar Park, Perleberg Solar Park and, Cottbus-Drewitz Solar Park; who are 

producing supplying solar energy and can be one of the barriers to entry for PV in Germany 

which involves grid connection barriers, lengthy procedures related to licensing, non- 

transparency in the rules and high cost80. Germany also faces the problem of undefined law 

regarding building permits. The PV rooftop systems require permission to get setup, 

connection and operation is constituted with the grids because of historic reasons.  The EEG 

                                                           
80 http://www.pvlegal.eu/en/results/status-reports.html 
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has  been proving very successful in solving the conflicts, which enables the involvement of 

neutral technical and legal experts in order to overcome the administrative barriers81.  

In terms of top user countries in Europe, Germany takes first place. Germany is still largest 

PV market worldwide.82 “In 2009 alone, Germany installed 3,806 megawatts of PV solar 

energy capacity, which is more than Spain’s total capacity and almost eight times more than 

the U.S. installed last year”83 Spain, Italy, Czech Republic, Belgium, France are those 

countries that are following Germany in terms of total capacity.84 

Italy 

Generation of electricity in Italy comes from natural gas, hydro power, coal, oil, and 

solar.85In 2011, cumulative installed solar capacity was 12,754 MW (18% of the world 

share). In 2010, Italy played a major role for Europe's entering a new PV market dimension. 

                                                           
81 http://www.bmu.de/english/renewable_energy/downloads/doc/47883.php 
82 http://www.epia.org/solar-pv/sunny-future-ahead.html 
83 http://1bog.org/blog/top-10-countries-using-solar-power/ 
84 http://1bog.org/blog/top-10-countries-using-solar-power/ 
85 http://www.renewableenergyworld.com/rea/news/article/2011/05/italy-overhauls-its-pv-incentives 
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For the first time, Italy was the top PV market in 2011, with 9.3 GW (43% of the Europe 

Market) newly connected - a record in the sector.  

This is followed by Germany with 7.5GW of newly connected systems. Italy and Germany 

had 60% of global PV market growth in the past year. In 2009 and 2010, It aly became the 

world's second largest market for annual installations of PV. In 2011, Italy has 

approximately 8% Residential, 67% Commercial/ Industrial and 25% Ground mounted 

(large scale) PV connected. 

Cumulative capacity until 2011 was approximately 11% Residential, 75% 

Commercial/Industrial and 14% Ground mounted. 86 

In the case of large scale PV power plants, Italy is the second in the world after Canada 

(97MW). Montalto di Castro PV power plant was constructed by SunPower Corp. and 

SunRay Renewable in 2010 (84.2 MW power).87 

Policy is increasingly supporting Italy's PV case. This is the main reason Italy has boosted 

its PV installations in the previous year; however, there is delay in implementing the 

policies under the Autorizzazione Unica permit, which has been under process since 2003. 

As a result of this barrier, a constant labor force is required to complete the administrative 

process and consumes a lot of processing time.  In 2011, two legislations were enforced: 

3rd Conto Energia (1,57 GW) and then 4th Conto Energia (3,2 GW), replacing the previous 

                                                           
86 http://www.epia.org/uploads/tx_epiapublications/Global-Market-Outlook-2016.pdf 
87 http://www.sunenergysite.eu/en/top50pv.php 
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one. These policies are expected to direct the way of FiT until 2016. Conto Energia plays a 

major role as incentive tariff.88   

Spain     

Spain and Germany lead EU in solar adoption, Spain in CSPs and Germany in PV 

technologies.  Spain is highly dependent on imported energy. Almost all petroleum, natural 

gas and 70% of coal have to be imported. The government of Spain has the plan to increase 

the solar energy production to 4000 MW/h, which is equizalent to 25 Andasole power 

plants, as an alternative source of power to satisfy its power needs.   

The main reason for CSP applications would remain the geographical location. For instance 

Spain is the sunniest country in Europe. Spain is the region where direct normal radiation is 

strongest and thus most suited to CSP/Parabolic troughs. Germany, on the other hand, does 

not have the sunniest conditions in Europe, hence, PV systems that work under any sun 

condition are more suitable.  

                                                           
88http://www.d10142477.cp.blacknight.com/siteapps/29929/htdocs/images/summary%20of%20italian%2
0conto%20energia%204.pdf 
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Another reason Germany is more successful with PV is governmental support to the 

renewable energy projects.  Every solar kWh has to be paid with a fixed price over 20 years. 

The feed-in tariff (a policy mechanism designed to accelerate investment in renewable 

energy) is reduced every year by 5% for new installed PV-systems. 

However, Spain is considered an advanced country in solar energy with lots of long lasting 

sunshine.89 The 2011 cumulative installed capacity is 4,400 MW with a 372 MW (2% of the 

Europe market) newly connected capacity. As of 2011, Spain has approximately 5% 

Residential, 50% Commercial/Industrial, and 45% Ground mounted (large scale) PV 

connected. Cumulative capacity until 2011 was approximately 1.5% Residential, 9% 

Commercial/Industrial, and 89.5% Ground Mounted (large scale).90 

Spain strongly depends on energy imports. Generation of electricity in Spain in 2011 

include PV (%3), hydro (11%), nuclear (21%), coal (15%), combined-cycle natural gas 

                                                           
89 http://en.wikipedia.org/wiki/Solar_power_in_Spain 
90 http://www.epia.org/uploads/tx_epiapublications/Global-Market-Outlook-2016.pdf 
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(19%), cogeneration and biomass (12%), RE thermal (2%), wind (16%), and solar thermal 

(1%).91 

In case of large-scale PV power plants, Spain is 6th in the World with Parque Fotovoltaico 

Olmedilla de Alarcón (60 MW), which was built in 2008.92 

The Spanish government has reduced FiT (Feed in Tariff) for 2011 to favour small 

residential installations and reduce the large, ground mounted systems. There is also a 

market control cap that limits the PV installations to around 500MW annually.93 Due to the 

negative effect of the policy and political instability, Spain saw a significant decrease in new 

connections in 2011 compared to 2010. This is mainly due to the complex registration 

process, which makes it hard to foresee when a project will be completed, and most 

importantly Spain has completely stopped feed in tariffs through a Royal Decree-Law early 

in January 2012. As a result, newly connected capacity is significantly lower than many 

other Europe countries.94  The Spain PV market is facing continuous lack of governmental 

incentives (temporary halt from government to FiT contracts starting in January 2013, and 

lack of incentive scheme for energy production for the large scale production)95. As well, 

administrative barriers required for the development of PV, as mentioned in the barriers to 

entry section, are heaviest in Spain among all European countries. 
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