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Foreword 

The International Energy Agency (IEA), founded in November 1974, is an autonomous body within 

the framework of the Organisation for Economic Co-operation and Development (OECD) which car-

ries out a comprehensive programme of energy co-operation among its 23 member countries. The 

European Commission also participates in the work of the Agency. 

The IEA Photovoltaic Power Systems Programme (IEA-PVPS) is one of the collaborative R & D agree-

ments established within the IEA and, since 1993, its participants have been conducting a variety of 

joint projects in the applications of photovoltaic conversion of solar energy into electricity. 

The 24 participating countries are Australia (AUS), Austria (AUT), Belgium (BEL), Canada (CAN), China 

(CHN), Denmark (DNK), France (FRA), Germany (DEU), Israel (ISR), Italy (ITA), Japan (JPN), Korea 

(KOR), Malaysia (MYS), Mexico (MEX), the Netherlands (NLD), Norway (NOR), Portugal (PRT), Spain 

(ESP), Sweden (SWE), Switzerland (CHE), Thailand (THA), Turkey (TUR), the United Kingdom (GBR) 

and the United States of America (USA).  The European Commission (EC), the European Photovoltaic 

Industry Association (EPIA), the US Solar Electric Power Association (SEPA), the US Solar Energy In-

dustries Association (SEIA) and the Copper Alliance are also members.  

The overall programme is headed by an Executive Committee composed of one representative from 

each participating country or organization, while the management of individual Tasks (research pro-

jects / activity areas) is the responsibility of Operating Agents. Information about the active and 

completed tasks can be found on the IEA-PVPS website www.iea-pvps.org  

http://www.iea-pvps.org/
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Introduction 

The objective of Task 1 of the IEA Photovoltaic Power Systems Programme is to promote and facili-

tate the exchange and dissemination of information on the technical, economic, environmental and 

social aspects of PV power systems. Task 1 activities support the broader PVPS objectives: to con-

tribute to cost reduction of PV power applications, to increase awareness of the potential and value 

of PV power systems, to foster the removal of both technical and non-technical barriers and to en-

hance technology co-operation. An important deliverable of Task 1 is the annual “Trends in photo-

voltaic applications” report.  In parallel, National Survey Reports are produced annually by each Task 

1 participant.  This document is the country National Survey Report for the year 2013.  Information 

from this document will be used as input to the annual Trends in photovoltaic applications report. 

The PVPS website www.iea-pvps.org also plays an important role in disseminating information aris-

ing from the programme, including national information. 

 

  

http://www.iea-pvps.org/
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1 INSTALLATION DATA 

The PV power system market is defined as the market of all nationally installed (terrestrial) PV 

applications with a PV capacity of 40 W or more. A PV system consists of modules, inverters, bat-

teries and all installation and control components for modules, inverters and batteries. Other 

applications such as small mobile devices are not considered in this report. 

For the purposes of this report, PV installations are included in the 2013 statistics if the PV mod-

ules were installed and connected to the grid between 1 January and 31 December 2013, alt-

hough commissioning may have taken place at a later date. 

1.1 Applications for Photovoltaics 

The transformation of the energy system is a core task for Germany’s environmental and eco-

nomic policy. The overall objective is an environmental friendly, reliable and economical feasible 

energy supply. The German Federal Government paved the way for this target when announcing 

the German Energy Concept in autumn 2010 [1]. Moreover, it was decided in 2011 to terminate 

the production of nuclear power until 2022. The goals are to be reached firstly by efficient ener-

gy use and secondly by the use of renewable energies. The German Energy Concept states that 

renewable energies will contribute the major share to the energy mix of the future. With respect 

to the electricity supply, the share for renewable energies has reached approx. 25 % of the gross 

consumption of Germany in 2013. The aim of the German Energy Concept is to reach 35 % in 

2020 and 80 % in 2050. Photovoltaic (PV) is a major part of this development driven by the Re-

newable Energy Sources Act (EEG 2012)  [2] on the one hand and a noticeable decrease of sys-

tem prices on the other hand. More than half of the increase of renewable electricity production 

can be allocated to PV.  

Up to now, the main driving force for the PV market in Germany is the Renewable Energy 

Sources Act. In terms of achieving expansion targets for renewable energies in the electricity 

sector, the EEG is the most effective funding instrument at the German government’s disposal. It 
determines the procedure of grid access for renewable energies and guarantees favourable 

Feed-in-Tariffs (FiT) for them. However, due to the successful but very fast increase in PV and 

wind energy generation additional amendments to the EEG are announced from the new Ger-

man Government for the second half of the year 2014. For PV, the FiT depends on the system 

size and whether the system is ground mounted or attached to a building. All FiT-rates are guar-

anteed for an operation period of 20 years. It includes a monthly adapted degression rate of the 

FiT, which depends on the previously installed PV capacity. This procedure tends to stimulate a 

yearly installation of 2,5 – 3,5 GW. 

Regarding the installation figures of 2013 the amendment has achieved its goal. The new PV in-

stallations in 2013 have a capacity of about 3,3 MW. The decreasing installations figures com-

bined with decreasing system prices and margins during the year caused a lot of financial diffi-

culties for German PV companies which often resulted in insolvency. 

The FiT terminates at a total installed PV capacity of 52 GW. Meanwhile, the EEG contains 

measures for the integration of PV systems into the grid management. 

In Germany, the responsibility for the renewable energies has been with the Federal Ministry for 

the Environment, Nature Conservation and Nuclear Safety (BMU) until the end of 2013. In order 

to streamline the German energy policies the new federal government decided to concentrate 

all energy related activities within the Federal Ministry for Economic Affairs and Energy (BMWi). 

  



 

 5 of 33  

 

 

 

  

Fig. 1 

Fig. 2 

Ref. [3] 

Ref. [3] 
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1.2 Total photovoltaic power installed 

Since the beginning of 2009 the owner of new PV systems are legally obliged to register their 

systems at the German Federal Network Agency [4]. Another official source is the “Working 

Group on Renewable Energy Statistics” (AGEE-Stat) [3] working on behalf of the BMU. This group 

supplies a lot of data for all renewable energies and in detail. Furthermore BSW supplies data 

emphasised on the market developments. The fourth source is the “German Trade and Invest 
(GTI)” collecting data to support foreign investors to enter the German market. Interesting are 
its list of companies working in the PV market updated quarterly. 

There are nearly no information about off-grid non domestic, grid connected centralized systems 

or stand-alone systems in Germany because the electricity supply is completely connected to the 

public grid. Therefore, there is no need for these systems and regarding the total installed capac-

ity of PV, these systems are negligible, estimated less than 1 ‰ of grid connected PV capacities 
and will not be mentioned in this report anymore. 

Due to the official registration procedure by German Federal Network Agency the accuracy of 

these data can be assumed better than ± 1 %. 

Since 2009 AGEE-Stat takes over the data the German Federal Network Agency. 

 

Table 1: PV power installed during calendar year 2013 

Sub-market/  

application  

off-grid 

domestic 

off-grid non-

domestic 

grid-connected 

distributed 

grid-connected 

centralized 

Total 

PV power in-

stalled (kW) 
n.n. n.n. 3.305 n.n. 3.305 

Fig. 3 

Ref. [3] 
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Fig. 4 

Fig. 5 

Ref. [3] 

Ref. [3] 
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Fig. 6 

Fig. 7 

Ref. [3] 

Ref. [3] 
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Fig. 8: 

Fig. 9 

Ref. after [3] 

Ref. [3] 
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2 COMPETITIVENESS OF PV ELECTRICITY 

2.1 Module prices 

 

 

 

  

Fig. 10 

Ref. [5] 
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2.2 System prices 

 

Table 2: Turnkey Prices of Typical PV Applications (19% VAT excluded, net prices rounded, prices at 

end of 2013, usually grid connected) [6] 

2 – 5  kWp:  2.035 €/kWp 

5 - 10  kWp: 1.800 €/kWp 

>   10 kWp: 1.463 €/kWp 

 

Table 3: National trends in system prices (< 10MWp, VAT excl., end of 2013) 

 

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Price €/kW 6540 6400 5600 5080 5300 5600 5400 5500 4200 3200 2700 2000 1800 1600 

 

The prices are related to roof-top installations and usually the systems are grid-connected in Germa-

ny. Less than 10 % of installations are in other categories with specific prices. 

 

 

 
  

Fig. 11 

Ref. [7] 
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2.3 Financial Parameters and programs 

Due to the developed market for PV installations most of the banks offer loans for private and com-

mercial investments. The annual interest rate is between 3 and 5 %.  

 

2.4 Additional country information 

1) Electricity prices: 0,27 – 0,31 €/kWh + basic fee for households. As an average 0,29 
€/kWh is adequate. For industrial supply, the prices are lower depending on consump-
tion. The production cost of conventional power plants are in the range of 3 – 8 
€ct/KWh. Strong influence by price level of oil and gas and source of information. 

 

 

 

2) Standard household consumption: 3359 kW/yr. 

 

 

3) Typical metering and tariff structure: The metering systems are installed in the house-
hold. The measurement takes place once a year and a payment in a one or two month 
period with an invoiced at the end of the year. 

Fig. 12 

Fig. 13 

Ref. [8] 
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4) Average gross income: 31.089 €/yr 

5) Average household income: around 48.000 €/yr (gross, 2012) (household income can 
vary by different private status). 

6) Typical mortgage interest rate: around 2,5 %/yr 

7) Voltage: 230 V / 380 V 

8) Price of diesel fuel: 1,40 – 1,50 €/l. 

9) Typical values for PV system of household: 3- 8 kWp. 

10) Country size is 357.021 km². 

11) Population is 80,8 Mio. 
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3 POLICY FRAMEWORK 

The transformation of the energy system is a core task for Germany’s environmental and economic 
policy. The overall objective is an environmental friendly, reliable and economical feasible energy 

supply. The German Federal Government paved the way for this target when announcing the Ger-

man Energy Concept in autumn 2010. Moreover, it was decided in 2011 to terminate the production 

of nuclear power until 2022. The goals are to be reached firstly by efficient energy use and secondly 

by the use of renewable energies. The German Energy Concept states that renewable energies will 

contribute the major share to the energy mix of the future. With respect to the electricity supply, 

the share for renewable energies has reached approx. 25 % of the gross consumption of Germany in 

2013. The aim of the German Energy Concept is to reach 35 % in 2020 and 80 % in 2050. Photovolta-

ic is a major part of this development driven by the Renewable Energy Sources Act on the one hand 

and a noticeable decrease of system prices on the other hand. More than half of the increase of 

renewable electricity production can be allocated to PV.  

Up to now, the main driving force for the PV market in Germany is the Renewable Energy Sources 

Act. In terms of achieving expansion targets for renewable energies in the electricity sector, the EEG 

is the most effective funding instrument at the German government’s disposal. It determines the 
procedure of grid access for renewable energies and guarantees favourable Feed-in-Tariffs (FiT) for 

them. However, due to the successful but very fast increase in PV and wind energy generation addi-

tional amendments to the EEG are announced from the new German Government for the second 

half of the year 2014. For PV, the FiT depends on the system size and whether the system is ground 

mounted or attached to a building. All FiT-rates are guaranteed for an operation period of 20 years. 

It includes a monthly adapted degression rate of the FiT, which depends on the previously installed 

PV capacity. This procedure tends to stimulate a yearly installation of 2,5 – 3,5 GW. 

Regarding the installation figures of 2013 the amendment has achieved its goal. The new PV installa-

tions in 2013 have a capacity of about 3,3 MW. The decreasing installations figures combined with 

decreasing system prices and margins during the year caused a lot of financial difficulties for German 

PV companies which often resulted in insolvency. 

The FiT terminates at a total installed PV capacity of 52 GW. Meanwhile, the EEG contains measures 

for the integration of PV systems into the grid management. 

In Germany, the responsibility for the renewable energies has been with the Federal Ministry for the 

Environment, Nature Conservation and Nuclear Safety (BMU) until the end of 2013. In order to 

streamline the German energy policies the new federal government decided to concentrate all ener-

gy related activities within the Federal Ministry for Economic Affairs and Energy. 
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3.1 Support Measures 

Table 4: PV support measures (summary table) 

 On-going measures Measures that commenced 

during 2013 

Feed-in tariffs (gross / net?) Renewable Energy Sources 

Act (EEG) 

Monthly reduction of feed-

in tariffs 

Capital subsidies for equipment or total 

cost 

Yes, in some states  

Green electricity schemes Yes, some utilities offer 

„green electricity“ 

 

PV-specific green electricity schemes no  

Renewable portfolio standards (RPS) No obligations for utilities 

to obtain a minimum per-

centage of their power 

from renewable energy 

resources 

 

PV requirement in RPS none  

Investment funds for PV On commercial basis by 

banks or investment funds 

dedicated to renewable 

energies, particularly large 

solar power plants 

 

Income tax credits None specific for PV, but 

the regular depreciations 

by commercial investments 

 

Prosumers’ incentives (self-consumption, 

net-metering, net-billing…) 
no  

Commercial bank activities e.g. green 

mortgages promoting PV 

yes  

Activities of electricity utility businesses yes  

Sustainable building requirements Yes, by law for new build-

ings, there are provisions 

for energy efficiency 
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3.2 Feed-in-tariff in 2013 

Table5: Development of the Fit-in Tariff for small roof-top system (< 10 kWp) in Germany 

 
 

A description of the FiT-Mechanism can be found at [17]. 
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4 HIGHLIGHTS OF R&D 

In Germany, the responsibility for the renewable energies has been with the Federal Ministry for the 

Environment, Nature Conservation and Nuclear Safety (BMU) until the end of 2013. In order to 

streamline the German energy policies the new federal government decided to concentrate all ener-

gy related activities within the Federal Ministry for Economic Affairs and Energy (BMWi).  

Research and Development (R&D) is conducted under the 6th Programme on Energy Research “Re-

search for an Environmental Friendly, Reliable and Economical Feasible Energy Supply”[16], which 

came into force in August 2011. Within this framework, the BMU as well as the BMBF (Federal Min-

istry of Education and Research) support R&D on different aspects of PV. The main parts of the pro-

gramme are administrated by the Project Management Organisation (PtJ) in Jülich. 

 

4.1 Funding Activities of the BMU 

In December 2011, the BMU released a new call for tender, which reflects the targets of the new 

energy research program. Concerning PV, the call addresses five focal points which are all connected 

to applied research: 

• Silicon wafer technology, 

• Thin-film technologies, especially based on Silicon and Chalcopyrites (CIS/CIGS), 

• System technology for both, decentralised grid-connection and island systems, 

• Concentrated Solar Power and other alternative concepts and 

• Cross-cutting issues like Building Integrated PV (BIPV), recycling or research on the ecological 

impact of PV systems. 

 

In 2013, the BMU support for R&D projects on PV amounted to about 48,7 MEUR shared by 242 

projects in total. That year, 43 (2012: 85) new grants were contracted. The funding for these projects 

amounts to 36,2 (68,3) MEUR in total. The budget reduction is explained by the fact that the phase 

of granting new projects under the “Innovation Alliance PV,” was terminated in 2012. Details on 
running R&D projects can be found in the BMU “Annual Report on Research Funding in the Renewa-

ble Energies Sector” [9] or via a web-based database of the Federal Ministries. 

The German contributions to the PVPS Tasks 1, 9, 11, 12, 13 and 14 are part of the programme. 

 

Fig. 14 

Ref. [9] 
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4.2 Funding Activities of the BMBF 

In 2008, the BMBF published its concept paper “Basic Energy Research 2020+” aiming for the sup-

port of long-term R&D on renewable energies which is complementary to the BMU funding. Con-

cerning PV, currently there are two focal points of engagement: 

• A joint initiative of BMBF and industry addresses the development of organic solar cells. 

• Additionally, the BMBF funds the development of the cluster “Solarvalley Mitteldeutschland” as 
part of the Federal High-Tech Strategy. This cluster comprises most of Germany’s PV industry 
and received federal grants of 40 MEUR from 2009 until 2013. 

 

4.3 Innovation Alliance PV – a Joint Initiative of BMU and BMBF 

In summer 2010, BMU and BMBF initiated the Innovation Alliance PV. Under this scheme R&D pro-

jects are funded which support a significant reduction of PV production costs in order to enhance 

the competitiveness of Germany’s industry. Therefore, projects under industrial leadership integrat-

ing different steps of the PV value chain were selected. In particular, cooperation between PV indus-

try and PV equipment suppliers is of importance. Together, BMU and BMBF allocated 100 MEUR to 

support this initiative. The German PV industry agreed to raise an additional 500 MEUR to accompa-

ny the Innovation Alliance. The approval procedure took place in 2011 and 2012. Currently 19 R&D 

projects are in progress. The recent outcomes of all projects have been presented at a workshop 

held 29th of April 2013 [10]. 

 

4.4 FuE for Photovoltaic – a Joint Initiative of BMU and BMBF 

To support the momentum stimulated by the Innovation Alliance PV, a new joint initiative of BMU 

and BMBF has been launched in 2013. The aim of this program “FuE for Photovoltaic” is to support 
R&D activities especially with participation of the German PV industry in the fields of:  

• Economical operation of grid-connected and off-grid PV system solutions including energy man-

agement and storage systems, 

• Efficient and cost effective production concepts including the introduction of new materials and 

production monitoring systems, and 

• Introduction of new PV module concepts with a special focus on quality, reliability and life time. 

A sum of 50 MEUR is allocated by the ministries to be increased by an equivalent sum expected as 

contribution from industry. The approval procedure of 10 joint projects will start in 2014 [10].  
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Fig. 15 

Ref. [9] 
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5 INDUSTRY  

 

The year 2013 again, was another difficult year for photovoltaic industry, machinery construction 

and component suppliers. Throughout the world, a current production capacity of 60-70 gigawatts 

faces a market of around 40 gigawatts. This results to an oversupply with low-price modules which 

achieved around 0.60 Euros per watt. Due to this situation, only the most economical and efficient 

productions can produce without losses. Many companies worldwide had therefore to deal with 

serious economic problems. An improvement of the situation might be expected earliest end of 

2014 or beginning of 2015, when production capacities and markets will achieve a compliant level. 

This difficult economic situation led to the fact that two of the large German market leader had to 

realign their business: The company Q-Cells was taken over by the Korean Hanwha Group. Bosch 

Solar announced to give up the production of solar modules based on crystalline silicon at the end of 

2013.  

At end of 2013 there were only around 40 photovoltaic companies with around 11,000 employees in 

Germany operating compared to 2008 with 62 companies with more than 32,000 employees. 

5.1 Production of feedstocks, ingots and wafers 

Table 6: Production of silicon feedstock and wafer in Germany for 2013, after [11] 

 
  

Producers Process & 

technology 

Total Production  Maximum 

production 

capacity  

Product 

destination 

Silicon feedstock  t/year t/year  

Wacker-Chemie Silicon feedstock 46.000 52.000 market 

Joint Solar Silicon 

GmbH & Co. KG 

Schmid Silicon Tech 

Technology GmbH 

Silicon feedstock 

 

Silicon feedstock 

         0 

 

       100 

 

         0 

 

    180 

 

 

market 

Silicon Products 

Bitterfeld GmbH & 

Co. KG 

Silicon feedstock         30 1.800 market 

Total  46.130 53.980  

Wafer  MW/year MW/year  

Bosch Solar Energy 

AG 

sc/mc-Si wafer 250 720 market 

Deutsche Solar AG 

(Solarworld) 

mc-Si wafer 400 750 subsidiary, 

market 

PV Crystalox Silicon 

GmbH 

sc-Si wafer 150 350 market 

Total  800 1.820  
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5.2 Production of photovoltaic cells and modules  

Table 7: Production and production capacity information in Germany for 2013 [11] 

 

Technology Type Production MW Capacity MW 

Si-Module 1282,5 2735 

   

amorphous Si cells 40 280 

CIS cells 45 365 

CdTl cells 15  25 

CPV cells 30  70 

Sum thin-film cells 130 740 

   

Si-cells 1100 1700 

All cells  1230 2440 

 

 

5.3 Manufacturers and suppliers of other components 

 

Due to the well-developed PV industry all components for an entire PV system are available in Ger-

many. An excellent overview is given by the “Fact Sheet” of “Germany Trade and Invest” [12]:  

 

 Fact Sheet - CSP Industry in Germany [PDF, 420 KB] 

 Fact Sheet - Battery Manufacturers [PDF, 390 KB] 

 Fact Sheet - Photovoltaic BOS Components [PDF, 397 KB] 

 Fact Sheet - Photovoltaic Equipment [PDF, 508 KB] 

 Fact Sheet - Photovoltaic Manufacturers [PDF, 357 KB] 

 Fact Sheet - Photovoltaic Module Materials [PDF, 346 KB] 

 Fact Sheet - Photovoltaic R&D [PDF, 413 KB] 

 Fact Sheet - Photovoltaic Project developers, system integrators & wholesalers [PDF, 459 KB] 

 Fact Sheet - Solar Thermal Industry in Germany [PDF, 155 KB] 

 Germany: Lead Market for Energy Storage & Fuel Cell Systems [PDF, 4668 KB] 

 

For details see the website of the companies. 

 

 

 

 

  

http://www.gtai.de/GTAI/Content/EN/Invest/_SharedDocs/Downloads/GTAI/Info-sheets/Energy-environmental/info-sheet-csp-en.pdf
http://www.gtai.de/GTAI/Content/EN/Invest/_SharedDocs/Downloads/GTAI/Fact-sheets/Energy-environmental/fact-sheet-photovoltaic-batteries.pdf
http://www.gtai.de/GTAI/Content/EN/Invest/_SharedDocs/Downloads/GTAI/Info-sheets/Energy-environmental/info-sheet-photovoltaic-bos-components-en.pdf
http://www.gtai.de/GTAI/Content/EN/Invest/_SharedDocs/Downloads/GTAI/Info-sheets/Energy-environmental/info-sheet-photovoltaic-equipment-en.pdf
http://www.gtai.de/GTAI/Content/EN/Invest/_SharedDocs/Downloads/GTAI/Info-sheets/Energy-environmental/info-sheet-photovoltaic-manufacturers-en.pdf
http://www.gtai.de/GTAI/Content/EN/Invest/_SharedDocs/Downloads/GTAI/Info-sheets/Energy-environmental/info-sheet-photovoltaic-module-materials-en.pdf
http://www.gtai.de/GTAI/Content/EN/Invest/_SharedDocs/Downloads/GTAI/Info-sheets/Energy-environmental/info-sheet-photovoltaic-r-d-en.pdf
http://www.gtai.de/GTAI/Content/EN/Invest/_SharedDocs/Downloads/GTAI/Info-sheets/Energy-environmental/info-sheet-project-developers-en.pdf
http://www.gtai.de/GTAI/Content/EN/Invest/_SharedDocs/Downloads/GTAI/Info-sheets/Energy-environmental/info-sheet-solar-thermal-en.pdf
http://www.gtai.de/GTAI/Navigation/EN/Invest/Service/publications,did=373592.html
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6 PV IN THE ECONOMY 

6.1 LABOUR PLACES 

 

 

 

 

 

Fig. 16 

Fig. 17 

Ref. [3] 

Ref. [13] 
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6.2 Business value 

 

 

 

 

 

Fig. 18 

Fig. 19 

Ref. [3] 

Ref. [3] 
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Ref. [7] 

Fig. 20 
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7 INTEREST FROM ELECTRICITY STAKEHOLDERS  

7.1 Structure of the electricity system 

 
The electricity market and and production is dominated by the 4 large enterprises EON, 
RWE, Vattenfall and EnBW. Additionally there are city owned companies and industrial pro-
ducers for their own facilities [Fig. 21].  
 
The grid belongs to Tennet, Amprion, 50hertz and Transnet BW [Fig. 22]. 
 
The Bundesnetzagentur (Federal Network Agency) is Germany's regulatory authority for the 
electricity, gas, telecommunications, postal and rail markets. Since 2011, it has also taken 
on responsibility for implementing the Grid Expansion Acceleration Act (NABEG) [14,15]. 
 
 
 
 

 

 

 

 

 

 

 

 

Fig. 21 Fig. 22 
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Fig. 23 

Ref. [15] 
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7.2 Interest from electricity utility businesses, municipalities and local governments 

The interest of the 4 large enterprises EON, RWE, Vattenfall and EnBW for the installation 
of PV power plants is low. They are more engaged in the wind sector. 

Some city owned companies are operating their own systems. The market is dominated by 
the private sector for roof-top systems and by project developer for ground mounted sys-
tems. 
 

8 STANDARDS AND CODES 

The elaboration of standards and codes for PV is performed on the European level 
(CENELEC) and international level (IEC). The actual list of international standards and codes 
can be found on the web site: www.iec.ch. 
  

http://www.iec.ch/
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9.2 Useful sources of information 

http://www.bmwi.de/EN/Service/publications.html 

http://www.bmwi.de/DE/Themen/Energie/energiedaten-und-analysen,did=589204.html 

http://www.ag-energiebilanzen.de/EN/home/home.html 

http://www.bmwi.de/DE/Themen/Energie/Energiedaten-und-analysen/arbeitsgruppe-
erneuerbare-energien-statistik.html 

http://www.bundesnetzagentur.de/cln_1431/DE/Home/home_node.html 

http://www.gtai.de/GTAI/Navigation/EN/invest.html 

http://www.bdew.de/internet.nsf/id/strom-de 

https://www.destatis.de/EN/Homepage.html;jsessionid=11F6267FF228ED501A4CE35814E04
D37.cae4 

http://www.dena.de/en.html 

http://www.bmub.bund.de/en/topics/climate-energy/ 

http://www.fvee.de/en/ 

http://www.bine.info/en/topics/ 

http://www.forschungsjahrbuch.erneuerbare-energien.de/home 

http://www.solarwirtschaft.de/en/start/english-news.html 

http://www.photovoltaiksolarstrom.de/einspeiseverguetung#dachanlage 

http://www.sma.de/unternehmen/pv-leistung-in-deutschland.html 

http://www.solarserver.com/ 

http://www.ise.fraunhofer.de/en/publications 
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Definitions, Symbols and Abbreviations 

For the purposes of this and all IEA PVPS National Survey Reports, the following definitions apply: 

PV power system market: The market for all nationally installed (terrestrial) PV applications with a 

PV power capacity of 40 W or more. 

Installed PV power:  Power delivered by a PV module or a PV array under standard test conditions 

(STC) – irradiance of 1 000 W/m
2
, cell junction temperature of 25

o
C, AM 1,5 solar spectrum – (also 

see ‘Rated power’). 

Rated power:  Amount of power produced by a PV module or array under STC, written as W. 

PV system: Set of interconnected elements such as PV modules, inverters that convert d.c. current of 

the modules into a.c. current, storage batteries and all installation and control components with a 

PV power capacity of 40 W or more. 

CPV:  Concentrating PV 

Hybrid system:  A system combining PV generation with another generation source, such as diesel, 

hydro, wind. 

Module manufacturer:  An organisation carrying out the encapsulation in the process of the 

production of PV modules. 

Off-grid domestic PV power system: System installed to provide power mainly to a household or 

village not connected to the (main) utility grid(s). Often a means to store electricity is used (most 

commonly lead-acid batteries). Also referred to as ‘stand-alone PV power system’. Can also provide 
power to domestic and community users (plus some other applications) via a ‘mini-grid’, often as a 
hybrid with another source of power. 

Off-grid non-domestic PV power system: System used for a variety of industrial and agricultural 

applications such as water pumping, remote communications, telecommunication relays, safety and 

protection devices, etc. that are not connected to the utility grid. Usually a means to store electricity 

is used. Also referred to as ‘stand-alone PV power system’. 

Grid-connected distributed PV power system:  System installed to provide power to a grid-connected 

customer or directly to the electricity grid (specifically where that part of the electricity grid is 

configured to supply power to a number of customers rather than to provide a bulk transport 

function). Such systems may be on or integrated into the customer’s premises often on the demand 
side of the electricity meter, on public and commercial buildings, or simply in the built environment 

on motorway sound barriers etc. They may be specifically designed for support of the utility 

distribution grid. Size is not a determining feature – while a 1 MW PV system on a rooftop may be 

large by PV standards, this is not the case for other forms of distributed generation. 

Grid-connected centralized PV power system:  Power production system performing the function of 

a centralized power station. The power supplied by such a system is not associated with a particular 

electricity customer, and the system is not located to specifically perform functions on the electricity 

grid other than the supply of bulk power. Typically ground mounted and functioning independently 

of any nearby development. 

Turnkey price:  Price of an installed PV system excluding VAT/TVA/sales taxes, operation and 

maintenance costs but including installation costs.  For an off-grid PV system, the prices associated 

with storage battery maintenance/replacement are excluded.  If additional costs are incurred for 
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reasons not directly related to the PV system, these should be excluded.  (E.g. If  extra costs are 

incurred fitting PV modules to a factory roof because special precautions are required to avoid 

disrupting production, these extra costs should not be included.  Equally the additional transport 

costs of installing a telecommunication system in a remote area are excluded). 

Field Test Programme:  A programme to test the performance of PV systems/components in real 

conditions. 

Demonstration Programme:  A programme to demonstrate the operation of PV systems and their 

application to potential users/owners. 

Market deployment initiative:  Initiatives to encourage the market deployment of PV through the 

use of market instruments such as green pricing, rate based incentives etc.  These may be 

implemented by government, the finance industry, electricity utility businesses etc. 

Final annual yield: Total PV energy delivered to the load during the year per kW of power installed. 

Performance ratio: Ratio of the final annual (monthly, daily) yield to the reference annual (monthly, 

daily) yield, where the reference annual (monthly, daily) yield is the theoretical annual (monthly, daily) 

available energy per kW of installed PV power. 

Currency:  The currency unit used throughout this report is EURO 

PV support measures: 

Feed-in tariff an explicit monetary reward is provided for 

producing PV electricity; paid (usually by the 

electricity utility business) at a rate per kWh that 

may be higher or lower than the retail electricity 

rates being paid by the customer 

Capital subsidies direct financial subsidies aimed at tackling the 

up-front cost barrier, either for specific equip-

ment or total installed PV system cost 

Green electricity schemes allows customers to purchase green electricity 

based on renewable energy from the electricity 

utility business, usually at a premium price 

PV-specific green electricity schemes allows customers to purchase green electricity 

based on PV electricity from the electricity utility 

business, usually at a premium price 

Renewable portfolio standards (RPS) a mandated requirement that the electricity 

utility business (often the electricity retailer) 

source a portion of their electricity supplies 

from renewable energies  

PV requirement in RPS a mandated requirement that a portion of the 

RPS be met by PV electricity supplies (often 

called a set-aside) 

Investment funds for PV share offerings in private PV investment funds 

plus other schemes that focus on wealth crea-

tion and business success using PV as a vehicle 

to achieve these ends 

Income tax credits allows some or all expenses associated with PV 

installation to be deducted from taxable income 

streams 
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Compensation schemes (self-consumption, net-

metering, net-billing…) 
These schemes allow consumers to reduce their 

electricity bill thanks to PV production valuation. 

The schemes must be detailed in order to better 

understand if we are facing self-consumption 

schemes (electricity consumed in real-time is 

not accounted and not invoiced) or net-billing 

schemes (the electricity taken from the grid and 

the electricity fed into the grid are tracked sepa-

rately, and the electricity account is reconciled 

over a billing cycle). The compensation for both 

the electricity self-consumed and injected into 

the grid should be detailed. Net-metering 

schemes are specific since they allows PV cus-

tomers to incur a zero charge when their elec-

tricity consumption is exactly balanced by their 

PV generation, while being charged the applica-

ble retail tariff when their consumption exceeds 

generation and receiving some remuneration for 

excess electricity exported to the grid 

Commercial bank activities  includes activities such as preferential home 

mortgage terms for houses including PV systems 

and preferential green loans for the installation 

of PV systems  

Activities of electricity utility businesses includes ‘green power’ schemes allowing cus-

tomers to purchase green electricity, operation 

of large-scale (utility-scale) PV plants, various PV 

ownership and financing options with select cus-

tomers and PV electricity power purchase models 

Sustainable building requirements includes requirements on new building develop-

ments (residential and commercial) and also in 

some cases on properties for sale, where the PV 

may be included as one option for reducing the 

building’s energy foot print or may be specifically 
mandated as an inclusion in the building devel-

opment 
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