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1 Political, Legal and Economic Framework
1.1 Describe the National policy in force regarding energy and
renewable energy technologies
The German Government wants to reduce the CO2 emission minus 40% by 2020 (reference year 1990).1. In
order to reach this goal the German Government supports among other things the use of renewable energy
in several ways by regulations (see 1.2) with subsidies (see 1.4) and with financial mechanisms (see 1.5).
These regulations, subsidies and financial mechanisms are differentiated between on the three levels of
administration of the Federal Republic of Germany (see Figure 1):
Federal level / national level (Bund)
State level (16 so-called Bundesländer)
Municipality level

Bund
(Federal republic)
Bundesland
(Federal state)

Regierungsbezirk
(Administrative district)

(Land)-kreis
(County)
Kreisangehörige Gemeinde
(Community affiliated to a district)

Kreisfreie Stadt
(district-independent
town)

Stadtstadt
(City State)

Source: Ecofys

Figure 1 German level of administration
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www.bundesregierung.de
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1.2 National thermal building energy certification or building
regulations
Overview of the existing regulations in Germany (with relevance to renewable energies and energy
efficiency):
Regulation
Description
Entry
into
force of
an Act
Energy Saving Law =
Law to reduce energy demand in the building sector. With
1976,
Energieeinspargesetz (EnEG)
this law the German Government can enact laws and
(1980,
regulation with the aim to reduce energy demand.
2001),
2005,
2009
Energy Saving Regulation =
In the energy saving regulation buildings will be given a limit 2002,
Energieeinsparverordnung
how much primary energy demand they may consume. This 2004,
(EnEV)
value can be reached by efficient energy use, use of some
2007,
renewable energy e.g. solar thermal or biomass and
2009
optimize the buildings envelop. This regulation applies only
for new building and existing buildings with a minimal size.
Example:
 Limitation of the primary energy demand for new
buildings and since 2009 also in parts for
refurbishment (considering building envelop and
installations)
 Minimal requirements for the building envelop
 Energy performance certificate
Renewable Energy Law =
This German law enhances the use of renewable energy for 2000,
Erneuerbare-Energien Gesetz
electricity.
2004,
(EEG)
Example:
2009
A feed-in tariff for every kWh produced with a PV system
and solar installation (if feed in the grid).
Renewable Energy Heat Law =
This regulation wants to encourage the share of the
2009
Erneuerbare-Energienrenewable energy in the heating sector (from 6% in 2008 up
Wärmegesetz (EEWärmeG)
to 14% in 2020).
Example:
Every new building has to cover 15% - 50% of the heating
demand with renewable energy (depending on the source)
or have to compensate it with other measures.
All Federal States are entitled to define a share of
renewable energy supply also for the building stock. (Only
Baden-Württemberg realized a corresponding law by which
all exchanged heating systems have to be powered by at
least 10% renewables.)
Act on Combined Heat and
Law to conserve, modernize and build up the CHP
2002,
Power Generation = Kraftinstallations.
2009
Wärme-Kopplungsgesetz
Example:
For the electricity produced with a CHP installation a higher
feed-in tariff will be paid.
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1.3 Existing national renewable/solar thermal/solar photovoltaic
ordinances
Federal Level
On federal level there is no strict solar thermal or solar photovoltaic ordinance in force. But the Renewable
Energy Heat Law (EEWärmeG) has got a similar approach. New buildings have got the obligation to use
renewable energy to cover the energy demand or compensate it with other measures. The Renewable
Energy Heat Law has got the aim to enhance the share of the renewable in the heating and cooling demand
of a building. The building owner can choose among other things between:
 Solar thermal: minimal 15% of the heating demand (to simplify every single family and every
semidetached house requires a minimum solar thermal area of 4% of the used floor space or multi
family houses (MFH) 3%)
 Bio mass: use of 50% liquid or solid biomass or 30% biogas
 Geothermal energy: 50% e.g. heat pumps

5

State Level
The building legislation is located/situated on state level. Only the city states Hamburg, Bremen and Berlin
and the municipalities in Saarland and Hesse are allowed to adopt a Solar Ordinance due to the fact that in
these German states the possibility of Solar Ordinances is regulated in the building legislation.
Baden-Württemberg:
The State of Baden-Württemberg, through its Renewable-Heat-Law (implementation November 2007),
requires a share of 10 to 20% of the heat consumption of residential buildings to be covered by renewable
energies. And in January 2009 a similar law at national level came into force, requiring the use of renewable
energies in all new buildings.
Initially the law affects only new residential buildings started after 1st of April 2008, for which house builders
are obliged to cover 20% of the yearly heat demand with renewable heat sources. Beside the use of solar
thermal, geothermal, biomass (including bio-oil and biogas) and ground coupled heat pumps the law also
foresees alternative measures such as improved house insulation, co-generators or the connection to district
heating networks fed by RES or co-generators. For new buildings the EEWärmeG (national) will remove the
Federal Law and for existing residential buildings it will be expanded. Starting from 1st of January 2010 the
Federal Law will affect existing residential buildings which, in case of a modernization of the central heating
system have to reach a share of renewable heat of 10% of the yearly heat demand.
Both Renewable-Heat-Laws (on National and state level) can be fulfilled also by a significantly increased
energy-efficiency.
Municipality Level
Hamburg
The Hamburg Climate Protection Law is the base to decree a Solar Ordinance as part of the land use plan.
The City of Hamburg has integrated a Solar Ordinance in the district of “Hamburg-Altstadt 32/HafenCity 1”. In
this developing area the domestic hot water demand (DHW) has to be covered by 30% solar thermal. A
combined heat and power plant will cover the remaining energy demand.

Figure 1 Local binding plan Hamburg-Altstadt 32/HafenCity 12
Riedstadt-Goddelau
The Hessian city Riedstadt has passed a local plan with the limitation of air pollutant and the primary energy
demand.
The regulation refers in this case to the protection of the local and global climate as described in the Building
Code on state level (BauGB).
Table 1 Limitation of the air pollutant in the local plan of Riedstadt-Goddelau3
2
3

www.hamburg.de
www.riedstadt.de
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Primary energy
demand
SO2 (local)

Ratio primary energy demand/heating
demand 1.5
0.1 g/m²a

NOX (local)

9 g/m²a

Dust (local)

0.1 g/m²a

CO (local)

6 g/m²a

CO2 e q u i v a l e n t
(global)

10 kg/m²a

Vellmar
The developing area “Auf dem Osterberg” in Vellmar originally was owned by the City of Vellmar. Every
building owner who wants to build in this area has to sign an urban contract with the city. According to this
urban contract they have got the duty to cover 50% of the DHW demand and 10% of the heating demand
with solar thermal systems. Beside of this they have to use the rain water e.g. for toilets.
In return the City of Vellmar grants subsidies for solar and energy consulting for building owners (up to a
limited amount).
Furthermore the local plan was adjusted to the solar thermal use e. g. orientation to the south.

Figure 2 Land using plan Vellmar4
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www.vellmar.de
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1.4 Describe the available subsidies at national level to solar
technologies adoption
Photovoltaics
Due to the existing feed-in tariff in Germany there is no subsidy for photovoltaic systems on national level.
Solar Thermal
 Energy efficient refurbishment (Energieeffizient Sanieren – Zuschuss) by the Kreditanstalt für
Wiederaufbau (KFW):
Measures to improve existing buildings built before 01.01.1995 will be subsided with this regulation.
The target groups of this subsidy are building owners of single and double family houses (self-used
or rented apartments). Two variants come into consideration.
1. Reduce the total energy demand of the building to a certain level
There are four efficiency levels with the energy demand of the EnEV 2009 as reference. The
minimum requirements are 130% of the EnEV 2009 requirements for new buildings up to
85%. The better the refurbishment is the higher the maximum amount of the subsidy and the
higher the eligible costs.
2. Single measures and combination of them.
Next to improving the building envelop also energy efficient building installation and the use
of renewable energy is eligible. The government grant is here 5% of the eligible costs or
maximum 2,500 EUR. The minimal investment volume is 6,000 EUR. Next to measures to
improve the building envelop also solar thermal installations will be subsidized.
 Incentive programme (MAP= Marktanreizprogramm)5
In order to enhance the amount of renewable energy in the heating sector biomass installations,
efficient heat pumps and solar thermal installations will be subsidized. There is a base subsidy and a
bonus for the efficient combination of renewable energy.
Table 3 Subsidy scheme of the MAP relating to solar thermal installations
Measure

Existing buildings

Up to 40m² gross collector area
- DHW

Base
subsidy
60 €/m²,
min. 410 €

Up to 40 m² gross collector area
combined DHW and support of heating
installation
solar cooling

105 €/m²

Up to 40 m² gross collector area
- supply of process heat

105 €/ m²

> 40 m² gross collector area

105 €/ m²
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Bonus subsidy
Change of the boiler 375 €
regenerative combination
750 €
efficient circulation pump
200 €
efficient solar pump 50 €
Change of the boiler 750 €
regenerative combination
750 €
efficient circulation pump
200 €
efficient solar pump 50 €
Efficiency range
(level 1) 52.5 €/m²
(level 2) 105 €/m²
Change of the boiler 750 €
regenerative combination
750 €
efficient circulation pump
200 €
efficient solar pump 50 €
Efficiency range
(level 1) 52.5 €/m²
(level 2) 105 €/m²
Change of the boiler 750 €

New buildings
(building permit since 01.01.2009)
Base
Bonus subsidy
subsidy
45 €/m²,
See bonus existing
min. 307.5 € buildings

78.75 €/m²

See existing buildings
Except
Efficiency range
(level 1) 39.38 €/m²
(level 2) 78.75 €/m²

105 €/m²,

See bonus existing
buildings

78.75 €/m²

See existing buildings

www.erneuerbare-energien.de
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combined DHW and support of heating
installation
solar cooling

20 - 40 m² in MFH and non-residential:
DHW or / and support of the heating
installation
- solar cooling > 40 m² subsidy part of KFW
20 - 40 m² in MFH and non-residential:
supply of process heat subsidy part of KFW

≤ 40 m²
+ 45 €/m²
> 40 m²

regenerative combination
750 €
efficient circulation pump
200 €
efficient solar pump 50 €
Efficiency range
(level 1) 52.5 €/m² ≤ 40 m²
(level 2) 105 €/m² ≤ 40 m²
(level 1) 52.5 €/m² > 40 m²
(level 2) 105 €/m² > 40 m²
Innovation subsidy
210 €/m²

≤ 40 m²
33.75 €/m²
> 40 m²

210 €/m²

210 €/m²

Except
Efficiency range
(level 1) 39.38 €/m² ≤
40 m²
+ 16,88 €/m² > 40m²
(level 2) 78.75 €/m² >=
40m²
+ 33.75 €/m² > 40 m²

157.5 €/m²
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1.5 Financing mechanisms to solar technologies adoption
Photovoltaics
1. EEG
Feed-in electricity tariffs have been introduced in Germany to encourage the use of new energy
technologies such as wind power, biomass, hydropower, geothermal power and photovoltaics. Each
technology is eligible for a different feed-in rate. The aim is to meet Germany’s renewable energy
goals of 12.5% of electricity consumption in 2010 and 20% in 2020. The policy also aims to
encourage the development of renewable technologies, reduce external costs, and increase security
of energy supply.
In 2009 electricity from eligible installations will be recompensed with 31.94 Cent/kWh. The electricity
from installation in the building integrated or noise protection walls will be recompensed higher:
 up to 30 kW 43.01 Cent/kWh
 up to 100 kW 40.91 Cent/kWh
 up to 1 MW 39.58 Cent/kWh
 from 1 MW 33.0 Cent/kWh
The feed-in tariff is reduced to 25.01 Cent/kWh if the electricity is used by the producer for his
personal use in the immediate vicinity of the PV system and the energy demand is monitored 6. Every
new installation has to be reported to the Federal Network Agency otherwise the obligation to
connect the systems is not applicable.
A yearly digression is planned: 10% in the year 2010 and 9% in 2011.
2. KfW programme Renewable Energies – “Standard” (KfW-Programm Erneuerbare Energien "Standard")
The KfW programme “Renewable Energies” serves as long-term financing with a low interest rate for
renewable energy projects. The target groups of this programme are industrial companies owned by
private person, municipalities, churches and non profit organization. The produced energy has to be
feed into the grid. The height of the loan is 100% of the eligible investment costs normally max. 10
Mio. EUR per project.




Projects according to EEG concerning electricity production
Expansion, built up and purchase of CHP projects
Plants for heat generation that do not meet the requirements for the Renewable Energies –
“Premium" programme

Solar Thermal
1. Energy efficient refurbishment (Energieeffizient Sanieren – Kredit )
Measures to improve existing buildings built before 01.01.1995 will be financed with this regulation.
The target groups of this subsidy are building owners of single and double family houses (self-used
or rented apartments).
100% of the investment costs will be financed. Two variants come into consideration.
1. Reduce the total energy demand of the building to a certain level
There are four efficiency levels with the energy demand of the EnEV 2009 as reference. The
minimum requirements are 130% of the EnEV 2009 up to 85%. The better the refurbishment
is the lower the amortization loan is (5 - 15% amortization subsidy).
2. Single measures and combination of them.
Next to improving the building envelop also energy efficient building installation and the use
of renewable energy is eligible. Amortization subsidy depending on the measures.
The loan is maximal 75,000 EUR per unit for variant 1 (integral solution) and 50,000 EUR for variant
2 (single measures).
6

According to EEG section 33
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Energy Consulting of the German consumer advice centre (Verbraucherzentrale):
The Consumer Advice Centres provide advice for building owners on site. Next to the improvement of the
energy efficiency the building owners will be informed about the use of renewable energy (biomass. solar
thermal and PV) and the resulting consequences e.g. subsidies, costs and technical requirements.

1.6 National barriers hindering solar technologies adoption
The regulations and the subsidy schemes to implement PV and solar systems are very good developed.
Although the situation is quite good there are some barriers. The main barriers for the installation of PV
systems or solar thermal systems are:
Insuperable Barriers
Medium solar irradiation
The yearly produced electricity per kWp is in Germany in comparison with other European countries quite
low (on average 800 kWh/m²).

Figure 2 Solar irradiation Europe7
Superable Barriers
Conflict with the monument law:
If you want to place a PV system or a solar thermal installation on a monument you have to ask for
permission. This permission will very often be denied because of architectural reasons.
Rented houses (tenant problem)
In rented houses the tenant are not allowed to install a PV installation or a solar thermal system. The building
owner will not install a solar thermal system because he will not profit from the system.
Not supported by the Energy Saving Regulation (Photovoltaics)
The amount of produced electricity is not included in the calculation of the overall performance of a building
according to the national “Energy saving Regulation”. Only if the produced power is directly used in the
building and not fed to the grid it could be included in the calculation. As result the limits for the energy
demand of buildings are not affected by the installation of photovoltaic systems.
Lack of Information
7

http://re.jrc.ec.europa.eu/solarec/index.htm
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Although there is information about solar systems which are easily accessible via governmental and nongovernmental sources (e.g. information brochures, internet pages) the knowledge of planners, architects and
consumers is low. The awareness for the options of solar systems has to be improved.

2 Technical Framework
2.1 Existing standards for solar systems and components
Photovoltaics
Separate electric meter
If the owner of a PV installation wants to feed the electricity in the grid and benefit from the renewable
energy law (EEG), the installation has to have an own meter for the system.
Solar Thermal
According to the EEWärmeG solar thermal systems have to be certified with the Solar Keymark (see chapter
2.2).

2.2 Certification and other quality systems for solar systems
products
Photovoltaics
IEC
International Electrotechnical Commission (IEC), a non-governmental international standards organization,
prepares and publishes International Standards for electro technology. The following IEC standards are
related to PV systems:
 Crystalline solar cells: IEC 61215:1993, IEC 61215:2005, EN 61215:2005
 Thin film solar cells: IEC 61646:1996, IEC 61646:2000
 Safety: IEC 61730-1:2004, IEC 61730-2:2004 and EN 61730-1:2007, EN 61730-2:2007
IEC 61215 describes the influence of aging and weather conditions on a PV module. A product will get the
certificate if no visible damage is identifiable and the power output does not change considerably. The
following points are taken into account:
 Sunlight incl. UV
 Climate (cold, heat, humidity and change of climate)
 Mechanical exposure (hail, wind suction, wind pressure, snow)
Solar Thermal
Solar Keymark
Solar Keymark Certification is created by the solar industry consortium European Solar Thermal Industry
(ESTIF). It documents that producers let test their products by neutral, independent and competent institutes
according to uniform European quality criteria.
DIN
The following Din
 DIN EN 12975-1 "Thermal solar systems and components – Solar collectors – Part 1 General
requirements"
 DIN EN 12975-2 "Thermal solar systems and components – Solar collectors – Part 2: Test methods"
 DIN EN 12976-1 "Thermal solar systems and components – Factory made systems – Part 1:
General requirements”
 DIN EN 12976-2 "Thermal solar systems and components – Factory made systems – Part 2: Test
methods"

12

Figure 3 Solar Keymark and DIN sign8

2.3 Existing certification schemes for solar systems installers and
planners
Photovoltaics
Certification of the PV installation (Photovoltaikanlagenpass)
The certification of the PV installation shall inform the buyers of a PV system and gives the installer the
opportunity to show that he works properly. The certification is developed by the interest group of the
German solar energy industry / Bundesverband Solarwirtschaft e.V. (BSW-Solar) and industrial and craft
occupations of the electrical industry / Zentralverband der Deutschen Elektro- und Informationstechnischen
Handwerke (ZVEH). It is a documentation of the technical information of the PV system e.g. size and
components and furthermore the activity of the installer. Additionally the installer certifies that the system is
installed conform the acknowledged rule of technology. This certification is no certificate of quality with
independent quality control. Due to this fact BSW-Solar and ZVEH do not issue a guarantee.

Figure 4 Label of the PV installation (Photovoltaikanlagenpass)9

8
9

www.estif.org/solarkeymark/
www.photovoltaik.eu
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2.4 Are there R&D Centres working in solar technologies in your
country? Please specify which and their working field. How is
their interaction with the national solar market? Can they
impulse the national solar market?
There are a lot of R&D Centres working in solar technologies in Germany. Most of them are incorporated
society or non-profit organizations who are working partly in cooperation with/ by order with industrial
partners. In this case the R&D Centres are supported by third-party funds to do research on a related topic.
Some of them combine fundamental research and industrial research. Here are some of the most important
R&D centres in solar technologies in Germany:
 Solar Institute Juelich (Solarinstitut Jülich)10
The Solar Institute Juelich (SIJ) was created in 1992 as a central scientific institute of Aachen University
of Applied Sciences (AcUAS). A goal of the institute is the development of application-oriented technical
solutions in the areas of renewable and efficient energy use. Research and development activities are
carried out in direct co-operation with the industry as well as with national and international partners in
universities and research centres. The research work of SIJ is supported by the interdisciplinary knowhow of AcUAS, which is reflected by the integration of professors and project staff from different
disciplines. The work of the institute focuses on the areas of solar low-temperature and process heat
applications as well as high temperature components for solar-thermal power stations. In addition,
concepts and components for sea water desalination, thermal storage and modern solar architecture are
developed. SIJ is actively developing and marketing software for the dynamic simulation of
thermodynamic and energetic performance of integrated energy systems and their components. All
activities aim at the conversion of innovative technical solutions into marketable products in close cooperation with the industry.
SIJ maintains extensive laboratories and outdoor facilities for the execution of research and development
as well as testing of components and/or entire systems. The demonstration of solar technologies is of
crucial importance for an increased market acceptance. A good example of this is the Solar-Campus
Juelich: SIJ was involved considerably in its initiation, the planning and quality control as well as the
energetic monitoring during several years.
National and international short courses in the field of renewable and efficient energy use are offered
with increasing economic success. The transfer of technology from research to the market is promoted
through spin-off enterprises and licensing.
 Fraunhofer Institute for Solar Energy Systems ISE (Frauenhofer Institut für Solare Energiesysteme
ISE)11
The Fraunhofer Institute for Solar Energy Systems ISE conducts research on the technology needed to
supply energy efficiently and on an environmentally sound basis in industrialized, threshold and
developing countries. To this purpose, the Institute develops systems, components, materials and
processes in the areas of the thermal use of solar energy, solar building, solar cells, electrical power
supplies, chemical energy conversion, energy storage and the rational use of energy. The Institute's
work ranges from fundamental scientific research relating to solar energy applications, through the
development of production technology and prototypes, to the construction of demonstration systems.
The Institute plans, advises and provides know-how and technical facilities as services.
 Institut für Physikalische Elektronik (IPE)12
The IPE is part of the University of Stuttgart with the following groups:
o Laser processing
o Group new materials
www.fh-aachen.de/solar-institut.html
www.ise.fraunhofer.de
12
www.ipe.uni-stuttgart.de/
10
11

14

o
o
o
o

Photovoltaic
Sensors
Screen printing
Technologies

 Centre for Solar Energy and Hydrogen (Zentrum für Sonnenenergie- und Wasserstoff-Forschung
-ZSW)13
The ZSW was established in 1988 by the German state of Baden-Württemberg, together with
universities, research institutions, and commercial firms. It is a non-profit foundation under the civil code.
Solar energy and hydrogen technologies are currently maturing on an industrial scale and will be major
components in the sustainable energy supply of the 21st century. As a result, ZSW pursues the following
goals and research topics. Today the ZSW has approximately 150 employees and is one of the leading
research institutes in its field. Joint ventures and the growing proportion of industry commissions
demonstrate the consistent applications relevance of our work. Current topics are:
o Photovoltaic materials research and development, especially for PV thin-film technologies
o Systems development for PV applications
o Hydrogen technology
o Electrochemical energy conversion and storage
o Fuel cell development and manufacturing
o Renewable fuels and process engineering
o Modelling and simulation
o Energy economy systems analysis
 Competence Centre Thin-Film- and Nanotechnology for Photovoltaics Berlin (Helmholzt Zentrum
Berlin (HZB) / PVcomB)14
The structure of PVcomB is unique in its combination of research & development with high-level
education and training. In co-operative R&D projects with industry, all relevant aspects of the production
of thin-film modules are addressed. Additionally, education and training will provide the industry with
highly skilled thin-film PV professionals. PVcomB bridges the gap between fundamental science and
industry.
 Bavarian Center for Applied Energy Research (ZAE Bayern Angewandte Energieforschung)15
The Bavarian Center for Applied Energy Research (ZAE Bayern) is a registered, non-profit association.
The association was founded in December 1991 and has its registered office in Würzburg. The
association was established to promote energy research as well as education, further training,
consultation, information and documentation in all fields significant to energy research. The association
supports a scientific research institute with three divisions in Würzburg, Erlangen and Garching,
employing about 160 scientists, technicians,, administrative personnel and students. ZAE Bayern
conducts fundamental and applied energy research within the framework of development and
demonstration projects, assignments for the German Federation, states and local authorities as well as
commissioned work. The R&D focuses of the institute are:
o energy storage
o thermal management
o electricity generation
A further, strategically important field, “system analysis and technology”, is currently being established.
The institute has a marked interest in developing new, energy-efficient materials, components and
systems as well as highly-sensitive metrological techniques.
Projects are realized by utilizing interdivisional cooperation and benefit from the competences within the
close network of research groups within each division.
www.zsw-bw.de
www.helmholtz-berlin.de/projects/pvcomb/index_en.html
15
www.zae-bayern.de
13
14

15

Education is a further pillar of ZAE Bayern’s activities; around 30 graduates and students completed
degree or project work at ZAE Bayern in 2008.
ZAE Bayern is a member of the “Renewable Energy Research Association”, a strategic partnership
between German research institutes working in the field of renewable energy.
 Information centre for solar energy (Solarenergie Informations- und Demonstrationszentrum)16
Solid is a solar information and demonstration centre in Fürth. Next to the exhibition of solar themes it
also demonstrates the applications. Workshops will be given to inform interested people about PV and
solar thermal.

16

www.solid.de
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R&D Unit

Entity

Solarinstitut
Jülich

Federal
statutory
corporation
e.V. /
incorporate
d society

Frauenhofer
Institut für
Solare
Energiesystem
e
Institut für
Physikalische
Elektronik (IPE)
Zentrum für
Sonnenenergie
- und
WasserstoffForschung
HZB / PVcomB
ZAE Bayern
Angewandte

Nº
Member
s
~ 35

Scientific
Domain

Patents

PV Technology

Chemistry
Electronic

no

Solar tower
Solar chemistry

~ 900

Materials
Electronics

yes

Silicon solar cells -development & app.
PV production & technology / QA
Materials – Solar cells and technology

Federal
statutory
corporation
Non-profit
foundation
under the
civil code

~ 30

Electronics
Material

yes

~ 150

Electronics
Material

yes

PV
Laser processing, material research,
Sensors, screen printing, new technologies
Photovoltaic materials research and
development, especially for PV thin-film
technologies
Systems development for PV applications

e.V. /
incorporate
d society
e.V. /
incorporate
d society

~ 1100
(HZB)

Electronics
Materials

yes

Thin-Film Photovoltaics
Nanotechnology

~ 180

Electronics
Material

yes

Technology for Energy Systems and
Renewable Energy
Functional Materials for Energy Technology”
Thermosensorics and Photovoltaics

3 Solar Market and Potential
3.1 Installed solar (thermal/photovoltaic) capacity at national
level
Photovoltaics
In the year 2008, 5,311 MWp photovoltaic installed in Germany according to the EEG statistics17. As a result
around 4 TWh electricity are produced.
Solar Thermal
The MAP subsidy gives an indication about the installed solar thermal capacity. Round 11 million square
meter solar thermal is installed in Germany.

17

www.erneuerbare-energien.de
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Figure 5 Amount applications for the MAP subsidy in 200818

3.2 Effective contribution of solar energy (thermal/photovoltaic)
for the national energy mix
Photovoltaics
In the year 2008, electricity produced by PV installations covered 0.7% of the final energy demand.
Solar Thermal
Solar thermal covers 0.3% of the final energy demand.

18

Quelle: http://www.erneuerbare-energien.de/files/pdfs/allgemein/application/pdf/map_verlauf.pdf
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Table 4 Share of renewable energy in Germany19

19

BMU, Erneuerbare Energien in Zahlen, 2009
19

3.3 Technical/economical potential at national level (Photovoltaics / solar thermal)
Photovoltaics/Solar Thermal
The extrapolation of the solar urban area potential is 1,760 km² roof area and 584 m² façade area 20. Per
citizen this is 21.5 m roof area and 7 m² facade area. Converted into PV capacity this would be 4kWp per
person or 330 Gigawatt for Germany.

3.4 Percentage of energy demand to be covered if such capacity
would be reached (Photovoltaics / solar thermal)
Photovoltaics/Solar Thermal
The whole potential is the half of the total installed plant capacity of Germany (only taken building areas into
account and not open area installations).

3.5 Are there renewable technologies which are widely diffused
in your country and that can therefore contribute in a renewable
obligation?
There is a renewable obligation in the form of the Renewable energy heat law = Erneuerbare-EnergienWärmegesetz (EEWärmeG). As described above every new building has to cover a certain amount of the
heating demand by renewable energy (see also 1.3)
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4 Stakeholders
4.1 Which are the stakeholders involved in promoting solar urban planning and what is their attitude towards renewables obligation (e.g. are building companies used to renewables)?
Municipality
A lot of municipalize tries to push the solar urban planning. They inform their citizen about solar topics. Most
of the municipalities are reserved to pass renewable regulations because of legal uncertainty.
Guidelines for solar urban planning
Guideline for urban planers, architects and consumers on how to build energy efficient buildings. It has got
three focuses:
 Optimizing the city planning
 Reduction of energy demand
 Efficient energy supply
Solar Cadastre
Visualization of the solar potential of the existing buildings for photovoltaic and solar thermal systems e.g. in
cities like Gelsenkirchen, Osnabrück, Rudolfstadt, Wiesbaden and Freiburg.
Planers
Some planers have specialized on optimizing passive and active solar use in the local plan. They realized
the chances of solar urban planning.

Figure 6 Optimizing of a local plan21
Housing Association
There are some housing associations who serve as role model. There are examples for new quarters and
refurbishment projects where PV or solar installations are integrated into the planning. It strongly varies
between the housing associations. Here are two Best practices examples:
Housing Association in Cologne- Bocklemünd Antoniter Siedlungsgesellschaft - Köln-Bocklemünd
In Köln-Bocklemünd the regional development company / Landesentwicklungsgesellschaft NRW (LEG) and
the settlement society / Antoniter Siedlungsgesellschaft (ASG) modernized a typical multi-story housing
21
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estate built in the 60s. The heating requirement is reduced more than 50% via renewal of the facades and
insulation of the cellar ceilings. The modernized LEG-buildings will use in future not only less heating energy,
but also produce electric energy. Large photovoltaic panels are integrated into the facades and are attached
to the balcony balustrades. Other modules are installed on the roofs. The ASG-buildings use the solar
energy with solar thermal collectors for hot water. Here in addition the solar aspects of the reorganization are
done by a coloured PV system in the facade.
 640 residential units
 Heating requirement: 59 – 67 kWh/m²a
 Photovoltaic installation:
150 kWp (1,500 m²) on LEG-buildings and 9.3 kWp coloured PV on ASG-building
 112 m² solar thermal collectors (ASG-building)
Solar energy housing estate Aachen-Laurensberg
A solar energy housing estate with 43 units and two office buildings was developed at an attractive location
close to the city of Aachen. The site has an excellent traffic link and border on a large regional green area.
The houses were built by owners, contractors and groups of owners. A conception for quality assurance will
guarantee the energetic standards. Features of the development
 43 housing units in semi-detached and terraced houses
 Heating requirement at least 60% below "1995 Heat Insulation Regulation", partly passive houses
 Solar thermal collectors for hot water or photovoltaic cells for electricity supply
 Controlled ventilation with heat recovery
Federal Association
The federal Association of the solar industry / Bundesverband Solarwirtschaft e.V. (BSW-Solar):
The federal Association of the solar industry wants to inform and advice about solar measures. Furthermore
it is a link between industry, politics and consumers.
Federal Energy agencies
The Federal energy agency of North Rhine-Westphalia / Energieagentur NRW - 50 solar energy housing
estates in North Rhine-Westphalia
The project “50 solar energy housing estates in North Rhine-Westphalia“ aims at combining energy efficiency
and the use of renewable energies in housing construction. The solar-powered estates show on the level of
housing estates the possibilities of active and passive solar energy use and thus give support to the broadbased introduction of solar-based and energy-saving building.

4.2 Which networks are available to promote and disseminate
solar urban planning?
Climate Alliance22
Climate Alliance is Europe’s largest network of local authorities committed to combating climate change; their
allies in this endeavour are the Indigenous Peoples of the rainforests in the Amazon Basin. The non-profit
association represents more than 1,500 local and regional authorities in 17 European countries - around 500
members in Germany alone - who are committed to reducing their CO 2 emissions by 10% every 5 years and
to halving per capita emissions (baseline year 1990) by 2030 at the very latest. Climate Alliance, which is
also a partner in the POLIS project, advises its members on the implementation of local climate policies,
develops aids and tools and involves the member cities directly in national and European projects as well as
campaigns mainly in the areas of energy efficiency, renewable energy and sustainable transport. Climate
Alliance has developed a series of handbooks and guidelines, launched an Internet-based CO2 monitoring
tool and is currently setting up a 'Benchmark for Local Climate Protection' on the basis of activity profiles,
indicators and CO2 emissions. It also regularly prepares status reports of its members’ activities by analysing
local climate action plans. The association, with its European Secretariat based in Frankfurt am Main
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(Germany) and an office in Brussels (Belgium), amongst other locations, organises the exchange of
experiences and is lobbying for improved framework conditions for local climate change policies at the
international, European and national levels.
German Institute of Urban Affairs (Difu)
The institute investigates municipal policy issues, conducts interdisciplinary research on fundamental
problems for municipalities and devises methods, tools and concepts for implementation in municipal
planning and administration. The Difu has got three research departments – Urban Development and Law,
Business and Finance and Environment and Transport – and Difu’s Cologne division conduct practiceoriented research projects which provide materials for three service departments:
Federal Institute for Research on Building, Urban Affairs and Spatial Development introduces itself
The Federal Institute for Research on Building, Urban Affairs and Spatial Development (BBSR) within the
Federal Office for Building and Regional Planning (BBR) is a departmental research institution in the portfolio
of the German Federal Ministry of Transport, Building and Urban Affairs (BMVBS). It supports the federal
government with sectoral scientific consultation in the political areas of spatial planning, urban development,
housing and building.
German Association of Towns and Municipalities / Deutscher Städte und Gemeindebund (DStGB)23
As a municipal association, the Deutscher Städte- und Gemeindebund (German Association of Towns and
Municipalities) represents the interests of self-administrative municipalities and local councils to the German
Federation and the EU. The member association represents over 13,000 municipal authorities in Germany,
with approx. 43 million residents. It is federally organized and independent with the votes of the electorate at
the local elections. The Deutscher Städte- und Gemeindebund carries out its work independently of any state
subsidies. The DStGB has got the following tasks:




Local government information network
Local government coordination centre
Local government representative body

German Association of Cities (Deutscher Städtetag) (DST)24
The Interests of the cities and towns must be safeguarded. It must be ensured that their room for
manoeuvring is not narrowed. Responsibilities are to be delegated to the local-authority level only if the cities
and towns agree. If the federal or state authorities or the European Union delegate any of their tasks, they
must also provide the relevant funds.





The German Association of Cities relies on the voluntary work of innumerable representatives in the
General
The Assembly, Executive Committee and the Board are lead by their President, who is chairman of
these decision making bodies.
Members of councils are involved in technical committees, working groups, conferences and
advisory councils, together with full-time experts on urban administration in the formation of opinions
within the German Association of Cities.
The full-time staff, in the two head offices in Berlin and Cologne, total about 135 people and is
organised into six departments headed by the Executive Director.

German County Association / Deutscher Landkreistag (DLT)25
The German County Association embraces around 96% of the surface area of the Federal Republic of
Germany. At present, it has just under 56 million inhabitants living within it, i. e. around 68% of the total
population of the Federal Republic of Germany. The counties are assigned to the member states under
www.dstgb.de
www.staedtetag.de
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constitutional law, yet there are close ties extending into the federal sector.
The German County Association covers, with its defined tasks, the full extent of local government functions
and represents the interests of the German counties / administrative districts towards the Federal
Government, the Federal Parliament and the Federal assembly (Bundesrat).
The local government’s central association participates in decision-making either directly or in an advisory
capacity though express legal support on a number of boards and institutions of the Federation and the
federal state. In this connection, particular importance can be given to the Financial Planning Council, the
Economic Planning Council and the Government and State Council for Educational Planning and Research
Support, as well as to the Concerted Action in the Health Service Group.
Internally, within the association, the German County Association has an informative function to it’s
members. It informs the state-level County Associations about the effects of central government policies and
about planned measures at federal level. In addition to this, it organizes the exchange of experiences
amongst the counties and influences opinion-forming in the local government field.
In order to accomplish its tasks to promote public understanding of the functions and institutions of the
counties, the German County Association makes use of its own monthly publication entitled "Der Landkreis".
It participates in different scientific publications, especially in the field of local government law and maintains
contact with the public relations media, the press, radio and television.
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