
THE ENERGY STORAGE MARKET IN GERMANY

THE GERMAN ENERGY REVOLUTION
The German energy storage market has experienced 
a massive boost in recent years. This is due in large 
part to Germany’s ambitious energy transition (Ener-
giewende) project. The reduction of CO2 emissions and 
the expansion of renewable energies as an alternative 
to fossil power plants are the central premises behind 
this concept. Greenhouse gas emissions are to be re-
duced by at least 80 percent (compared to 1990 levels) 
up until 2050 and Germany will gradually phase out 
all of its nuclear power plants by 2023 – and in doing 
so will revolutionize its energy infrastructure. Ger-
many is already a front-runner in renewable energy 
development. Renewable energy sources currently 
produce around 30 percent of all electricity consumed 
in Germany. In line with the goals of the German gov-
ernment, this share is to be increased to at least 80 
percent of electricity consumption by 2050. Solar pow-
er, onshore- and offshore wind power will be the main 
pillars of renewable energy production. 

GRID INTEGRATION AND SECURITY
Germany’s Energiewende brings with it huge challeng-
es. The integration of fluctuating renewable energies 
into the electricity grid demands innovative storage 
solutions and major investment in the transmission 
grid. Substantial and fast reacting storage capacities 
are needed to balance out short-term fluctuations. 
Long-term storage solutions are also needed to shift 
loads through the seasons. Germany’s geographical 
makeup places significant restrictions on the pos-
sibility of developing new pumped storage capacity. 
This makes the use of new storage technologies and 
smart grids an imperative. To this end, energy stor-
age systems – from small and large-scale batteries to 
power-to-gas technologies – will play a fundamental 
role in integrating renewable energy into the energy 
infrastructure to help maintain grid security. 

ENERGY STORAGE BUILDING BLOCKS - 
ELECTRIC MOBILITY
Electric vehicles play an important role in the success 
of the energy transition and integration of renewable 
energies into the grid. They can become zero-emission 
vehicles using renewable electricity sources. Thus, fu-
el-cell cars that run on green hydrogen are also helping 
contribute to reach climate goals in the transportation 
sector. Furthermore, through energy storage innova-
tions in the transportation and automotive sectors, 
electric vehicles can serve as storage units to balance 
out fluctuating electricity levels in the future.

RESEARCH & DEVELOPMENT
Germany boasts a dense landscape of world-leading 
research institutes and universities active in the en-
ergy storage sector. They work closely together with 
industry to bring innovations to the market. The fed-
eral government supports research and development 
in the energy storage, hydrogen, fuel cell, and electric 
vehicle sectors.

BUSINESS OPPORTUNITIES IN A PIONEER MARKET
As the lead market in the energy transition age, Ger-
many provides the opportunity for companies to de-
velop, test, define and market new energy storage 
solutions. Innovative sales strategies, system con-
figurations, and integration processes are intrinsic 
components of the specialist expertise currently being 
developed in Germany. The country actively welcomes 
international enterprises seeking to participate in the 
changing energy market landscape. 

 Contact our industry specialists to explore the indi-
vidual investment opportunities available to your busi-
ness: renewables@gtai.com
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MARKET OPPORTUNITIES

SMALL-SCALE BATTERY SYSTEMS

ENERGY SELF-SUFFICIENCY
The German population is keen on supporting the goals 
of the Energiewende. More than 1.5 million solar power 
plants with a total capacity of 38 GWp (2014) have been 
installed in Germany over the past 25 years. The ma-
jority are solar power plants with a capacity below 30 
kWp installed on residential rooftops. They build the 
foundation for the promising market development of 
small energy storage systems. On average, the own-
consumption share of PV-generated electricity can be 
increased from 30 percent to more than 60 percent with 
the use of a battery.

THE PV STORAGE BUSINESS CASE 
With falling PV system and battery costs, the business 
case for storage is gathering pace. Up until 2014, around 
15,000 households and commercial operations in Ger-
many have already invested in a PV-battery system. 
Experts expect the market to be ready for a massive 
deployment of energy storage systems by 2016/2017. 
According to market research, PV-battery systems 
could reach an annual installation volume of more than 
100,000 systems by 2018. 

RETROFIT STORAGE INSTALLATIONS
When the 20-year guaranteed feed-in tariff for older 
installations is phased out, retrofit installations will 
represent an even stronger driver for the household 
energy storage market. More than one million house-
holds already have a PV system on their roof and could 
be potential customers for retrofit batteries in the com-
ing decade. The federal government makes PV-battery 
system investment very attractive through the provision 
of unique incentives including low-interest loans and  
investment grants. The level of support is subject to the 
size of the PV system and the cost for the storage system.

PV STORAGE TRENDS: SERVICE SOLUTIONS
More and more players are becoming active in the PV 
storage market for innovative solutions and services. 
Large and small utilities alike are starting to offer bat-
tery systems to their clients. Several small household 
storage devices are interconnected to create a centrally 
controlled unit. The resulting virtual power plants en-
sure grid stability by allowing renewables to be inte-
grated into the grid in times of high energy fluctuation. 
Innovative rental and leasing models, as well as district 
storage solutions which allow private PV systems own-
ers to feed their surplus energy into a central energy 
storage device, are also being developed. 
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Sources: BSW 2015; Deutsche Bank 2010; Eurostat 2013
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LARGE-SCALE BATTERY SYSTEMS

CONTROL POWER MARKET 
Large battery systems already play a significant role in 
integrating and balancing large amounts of wind and so-
lar energy in real time. Fast reaction times mean that 
batteries are ideally suited to provide control power to 
stabilize grid frequency. The control power market of 
Germany and Europe is an attractive segment for large 
battery systems. Around 570 MW of primary control 
power is traded in Germany and around 3,000 MW in 
Europe. During the last four years, the weekly weighted 
average price for primary control power reached around 
3,200 EUR/MW. According to leading German research 
institutes, a battery system that fully participates in the 
control power market under this price condition could 
effectively recoup capital expenditures at system prices 
below 1,100 EUR/kWh. This calculation is based on a cap-
ital interest rate of five percent, operating costs of two 
percent, and an amortization period of 10 years. Prices 
for primary control power are determined through auc-
tions meaning that the individual prices and business 
cases may vary.  

BATTERY PARK DEMONSTRATION PROJECTS
A number of public and private initiatives in Germany 
are currently cooperating on the development of energy 
storage technologies. Several demonstration projects 
are already operational. Companies can find a large 
pool of potential partners to optimize their technology 
on the way to commercialization. Europe’s first com-
mercial battery storage system went online in Germany 
in September 2014. The five megawatt lithium-ion unit 
is actively taking part in the primary frequency regula-
tion market. Further privately financed projects are in 
the pipeline. As recently as May 2015, a new large scale 
lead acid-based battery in Alt Daber, Brandenburg, 
was successfully prequalified for 1.3 MW frequency re-
sponse by the transmission system operator (TSO). To be 
prequalified, a technical unit must demonstrate that it 
meets the TSO’s requirements for security of the supply 
of frequency response. Appropriate test specifications 
were defined in close cooperation with the TSO. The 
storage unit proved successful in improving the safety 
of transmission network operation - even during heavy 
fluctuations (e.g. generator or interconnector trip). The 
storage unit will now participate in the national primary 
frequency response market in the high voltage grid on a 
weekly basis.

NEW TRENDS AND DEVELOPMENTS
Large battery system applications include UPS (unin-
terrupted power supply) and black-start capabilities. In 
recent years these have been used as a buffer for PV & 
wind generators to offset quick shutdowns in the event 
of surplus energy in the grid. New trends in the large 
battery segment are being developed to provide district 
storage and rental and leasing models. District storage, 
for example, refers to surplus electricity from private 
local generation plants stored in a central battery. The 
stored electricity is released to the end consumer as 
soon as energy demand exceeds electricity generation 
levels. This concept is currently being tested as part of 
a project using a 100 kW battery and 14 households in 
Mannheim.

Installed Primary Control Provision Battery Capacity in Germany

Source: IEK-STE Database, Energiespeicher Jülich 2015 

2015

2014

2013

2012

Aachen, Eon Energy Research Centre at RWTH 
Aachen University (Li-ion, high-temperature, 
lead-acid) 

  Pellworm, EON & Schleswig-Holstein Netz AG 
 (Hybrid: Li-ion,  Redox-flow)

  Alt Daber, Vattenfall & Belectric (Lead-acid)

  Dresden, Younicos & DREWAG (Li-ion)

  Braderup, Bosch (Hybrid: Li-ion, Redox-flow)

  Schwerin, Younicos & Wemag (Li-Ion)

  Feldheim, Energiequelle GmbH (Li-Ion) 

Berlin, Younicos & Vattenfall (LiFePo)
Berlin, Younicos & Vattenfall (Hybrid: Li-Ion, NAS)
Völklingen-Fenne, Evonik (Li-Ion)
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POWER-TO-GAS 

LONG-TERM ENERGY STORAGE SOLUTION
Large amounts of surplus energy from fluctuating re-
newable sources can be stored as hydrogen gas in the 
extensive German gas grid. A number of power-to-gas 
pilot plants are already in operation. In 2014, a network 
of around 100 local and regional utilities in Germany 
opened a power-to-gas energy storage pilot plant to 
feed hydrogen directly into the gas grid without a com-
pressor. A series of tests during the first project phase 
confirmed a high overall efficiency level of 77 percent 
(load range 50-325 kW). According to their study, re-
quired energy storage levels could reach 17 TWh in 
2020 and up to 50 TWh by 2050. 

GREEN HYDROGEN IN THE TRANSPORTATION SECTOR
The introduction of power-to-gas technologies is im-
perative as the German government seeks to meet its 
climate targets and reduce primary energy demand in 
the transportation sector. These goals include a 40 per-
cent reduction of energy consumption in the transporta-
tion sector and greenhouse gas emission reductions of 
80 percent until 2050 (compared to 2005 levels) over all 
sectors. Substantial reductions of power demand and 
emissions in transportation are only achievable with 
high fuel-demand coverage with renewable hydrogen in 
combination with electrification of the drive-train (bat-
tery and fuel cell electric engines). 

NATIONWIDE HYDROGEN INFRASTRUCTURE
Plans to promote the expansion of nationwide hydrogen 
infrastructure are already under way. Around 300 Ger-
man companies – from the automotive and supplier in-
dustries, utilities, specialty chemical industry, and ma-
chinery and equipment producers - have plans to invest 
more than EUR 2 billion in the next 10 years to activate 
the market for sustainable, secure and economic hy-
drogen mobility. The H2Mobility Initiative, for example, 
is committed to establishing a large network of hydro-
gen fuelling stations throughout Germany. Thanks to its 
strong industrial base in the relevant technology appli-
cation fields, Germany is the ideal location for attracting 
participants to this market. The German government 
also provides funding for research and development in 
hydrogen and fuel cell development.

Demonstration Projects and H2 Filling Stations in Germany
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Source: CEP/DENA 2014 

H2 Filling Station

in planning

in construction

in operations

HIGH INVESTMENT POTENTIAL
Power-to-gas technology creates investment poten-
tial along the entire supply chain: from long-term 
storage, production and trading to electrolyzer pro-
duction, gas compression, and smart gas metering. 
Within Europe, Germany boasts the lion’s share of Eu-
ropean fuel cell and hydrogen technology demonstra-
tion projects. Thanks to internationally recognized 
certification institutions, the large number of players, 
and regional and international activities, Germany is 
developing and setting tomorrow’s global technical 
framework and standards. 



BATTERIES FOR ELECTRIC 
VEHICLES 

E-MOBILITY: CENTRAL PILLAR OF THE ENERGY 
TRANSITION
The transport industry - alongside the energy and in-
dustry sectors - is one of the world’s biggest produc-
ers of greenhouse gases. Within Europe and Germany, 
it is responsible for around one fifth of CO2 emissions. 
E-mobility represents a central pillar of Germany’s 
Energiewende. At the start of 2015, there were around 
24,000 electric vehicles - supported by an infrastruc-
ture of around 5,000 public charging stations - on  
German roads. The National Electromobility Devel-
opment Plan has set a target of one million fully and 
partially battery-powered electric vehicles by 2020 as 
Germany seeks to establish itself as a lead market and 
supplier for e-mobility solutions. 

THE BATTERY: THE KEY TO ELECTRIC MOBILITY 
The battery represents the key component in an elec-
trified drive train. The battery system - comprising the 
cells, battery management system, electrical and sen-
sor systems, safety elements, cooling periphery, and 
housing - determines vehicle efficiency and counts as 
the single vehicle element with the greatest wealth cre-
ation share (direct share of value added of up to 40 per-
cent).

ONGOING TECHNOLOGY IMPROVEMENT
Developments made to date in first and second genera-
tion cells and battery systems have helped create bat-
tery energy density levels of around 160 Wh per liter at 
around EUR 380 per kWh. Energy and power density 
levels will improve by 2020, with further marked im-
provements expected in terms of safety (crash resis-
tance) and service life. By 2014, public funding of EUR 
1.5 billion and industry investment of EUR 17 billion had 
already been ploughed into e-mobility R&D projects. 
The further improvement of battery technology and re-
cycling remains one of the country’s main e-mobility 
areas of R&D activity. Germany has set itself a battery 
density by volume level of 280 to 300 Wh per liter by 
2025 as part of the technological development of third 
and fourth generation batteries. Battery system prices 
are predicted to continue to fall below EUR 200 per kWh.

WORLD-CLASS AUTOMOTIVE INDUSTRY
Germany is synonymous with world-class automotive 
innovation. Drawing on an automotive history of almost 
130 years, world-class R&D infrastructure, and com-
plete automotive value chain integration, Germany al-
lows companies to develop cutting-edge technologies 
designed to meet tomorrow’s mobility needs. A number 
of studies also attest to the fact that Germany is already 
one of the world’s leading electric vehicle technology 
supply markets. Be a part of our unique industry envi-
ronment and contact our industry specialists to explore 
the individual investment opportunities available to your 
business: transportation@gtai.com

2014 2017* 2020*

Market preparation Market ramp-up Mass market

Number of Electric Vehicles in Germany

* prognosis
Source: National Electric Mobility Platform 2014 

24,000 electric vehicles

500,000 electric vehicles 

1,000,000 electric vehicles

Battery Technology Development Roadmap

Source: National Electric Mobility Platform 2014 
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OUR INVESTMENT PROJECT CONSULTANCY SERVICES

ABOUT US

Germany Trade & Invest is the foreign trade and inward 
investment agency of the Federal Republic of Germany. 
The organization advises and supports foreign compa-
nies planning to expand into the German market and 
assists German companies seeking to enter foreign 
markets.

INVESTMENT LOCATION GERMANY
Germany Trade & Invest provides close-to-market in-
formation to international companies looking to enter 
German markets. Our specialist industry teams pre-
pare all of the relevant information essential to busi-
ness success in Germany. Germany Trade & Invest’s 
comprehensive range of information services includes:

 Market and industry reports
 Market entry analyses
 Business and tax law information
 Business and labor law information
 Funding and financing information

BUSINESS LOCATION SERVICES
Germany Trade & Invest supports international compa-
nies from market entry to business start-up in Germany. 
Expert project teams advise and assist in the business 
establishment phase. Germany Trade & Invest’s range 
of free services includes:

 Legal and tax-related project support
 Funding and financing advisory services
 Site visit organization
 Local partner and network matchmaking
 Public and private partner coordination

All investment-related services are provided entirely 
free of charge. Our specialist industry teams have 
hands-on experience in their respective industries 
and treat all investor enquiries with the utmost con-
fidentiality.
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