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By Dr. Axel Thielmann, 
Fraunhofer Institute for 
Systems and Innovation 

Research ISI

» German electric vehicle  
market tries to catch up

In the study “Energy Storage for Elec-
tric Mobility – is Germany on its way 
to becoming a lead market and lead 
supplier?”, the Fraunhofer Institute for 
Systems and Innovation Research ISI 
examined whether and to what extent 
Germany is on its way to catching up in 
the field of energy storage for electric 
mobility. 

According to the study, which was funded by 
the German Federal Ministry of Education and 
Research, Germany has narrowed the gap to 
the leading nations Japan and Korea, especially 
with regard to knowledge building in research 
organizations and industrial companies in the 
field of lithium-ion batteries for electric vehic-
les. However, Germany has not yet succeeded 
in turning this knowledge into domestic battery 
cell production on a larger scale. The German 
government aims to turn Germany into a lead 
market and lead supplier for electric mobility. 
Batteries play a crucial role here because to-
day, with around 30 to 40 percent, they still 
account for a large share of the total manufac-
turing costs of electric vehicles. The study of 

the Fraunhofer ISI examines whether Germany 
is on its way to becoming a lead market and 
lead supplier of battery technologies for elec-
tric vehicles. A lead market is defined by early 
demand that triggers the establishment of the 
corresponding domestic industries and creates 
value added in its wake. A lead supplier pro-
duces the demanded products today or in the 
near future, successfully exports them and can 
achieve high domestic value added as a result.

Benchmark of worldwide EV bat-
tery market
Germany’s position in the battery sector was 
documented in a comprehensive benchmarking 
process based on 33 indicators and compared 
with the global leaders of energy storage for 
electric mobility – Japan, South Korea, China, 
the USA and France. The indicators analyzed 
include, e.g. research funding, publications, 
patents, battery production capacities as well 
as sales figures of electric vehicles and market 
incentive programs.

The positioning of the leading countries in the 
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South Korea has a  
global share of around 
25 percent with respect 
to battery production

Germany in a good 
position concerning  
its technological  
know-how

context of “energy storage for electric mobili-
ty” is indicated in four categories. Whereas the 
“demand” and “market structures” are stron-
ger related to the idea of a lead market, the 
categories “science and technology” and “in-
dustry” are more closely linked to the idea of 
a lead supplier for energy storage, i.e. electric 
vehicle batteries. 

fig. 1 | Positioning of leading countries in the context of energy storage for electric mobility |  
Source: Fraunhofer Institute for Systems and Innovation Research ISI
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For the categories the composite indicators are 
shown, aggregating in total 33 single indicators 
(a maximum of 25 percent is attainable in each 
category). The coloring of the German position 
results from the gap to each leading nation: in 
the category “science and technology” with the 
smallest gap, in the category “industry” with 
the largest gap (fig. 1).

The results show that Germany is presently not 
a lead market for energy storage for electric 
mobility. The USA and Japan head the field here 
with by far the highest share of electric vehicle 
production. Their success, among other rea-
sons, is due to high domestic sales backed by 
financial incentives to buy. The large numbers of 
electric vehicles result in these two countries ha-
ving the highest share in the global “demand” 
for lithium-ion batteries for electric vehicles.

Japan’s battery “industry” exports more than 
60 percent of the battery cells it produces – to 
the USA among other countries – and is, there-
fore, currently the leading supplier. In particular, 
the US company Tesla Motors might change this 
picture in terms of ramping up cell production 
in the USA in the near future with its planned 
Giga factory, although the battery manufactu-
ring know-how (today from Panasonic) is also 
expected to come from Asia in the near future. 
The planned production capacity of 35 GWh 
annually equals the dimension of today´s global 

battery cell production. 

South Korea has a specific role here. Whereas 
the domestic demand for electric vehicle bat-
teries is currently comparably low, South Korea 
has a high global share with respect to batte-
ry production of around 25 percent, i.e. South 

Korea is strongly export-oriented and can be 
regarded as the second mover after Japan in 
terms of being a lead supplier.

Asian companies still dominate 
the market
Looking at the dominant “market structures”, 
there are relatively large numbers of active 
companies, particularly in Asian countries (led 
by Japan, China and Korea) that cover the entire 
value-added chain – from feedstocks right up to 
the production of battery cells and packs. Ger-
man companies, in contrast, only straddle a few 
stages of the value chain so far. There are still 
weaknesses present today in the value added 
steps immediately preceding cell production 
and in cell production itself. 

This begins as early as the access to basic ma-
terials: Germany has significant shortcomings in 
the supply and trade of the raw materials speci-
fic to lithium-ion batteries like cobalt and lithi-
um, resources that China dominates. 

In “science and technology”, Germany has al-
ready taken huge steps forward over the past 
five years. This can be traced back to increased 
spending on industrial and public research and 
development. Germany is currently in a good 
position concerning its technological know-
how. However, this accumulated know-how is 
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not yet making its presence felt in installed or 
planned battery cell production capacities for 
electric vehicles. And there is a lack in experi-
ence with regard to production process tech-
nology.

Transforming know-how to do-
mestic value added
Overall, Germany is still far off from becoming 
a lead market and lead supplier for energy sto-
rage systems for electric mobility. The current 
challenge facing research, industry and politics 
in Germany is how to transform the scientific 
and technological know-how gained in the past 
few years into domestic value added. Germany 
is currently in the process of catching up on the 
market for electric vehicles; this is apparent in 
its current production forecasts as well as the 
large number of electric vehicle models being 
announced.

If this catch-up process is successful, it might 
ultimately have the knock-on effect of estab-
lishing lithium-ion battery cell production in 
Germany. However, given the market volu-
mes and dynamics worldwide and Germany‘s 
current competitive disadvantage, key stake-
holders from research, industry and policy ur-
gently need to work on a joint strategy with 
political support in order to successfully deve-
lop such a cell production in the near future. 
An increasingly urgent demand for an at least 
European cell production can be expected in 
future as it is directly linked with the market 
development and diffusion of electric mobility, 
i.e. just a matter of time. A strategy, besides 
focusing on a national or European battery in-
dustry, needs to also take into account poten-
tial foreign investors (e.g. Asian battery manu-
facturers or American OEMs, etc.) to plan and 
build up comparable cell production factories 
as in Asia and the USA.

Focusing on the leverage effects

In addition, bearing in mind that cell costs 
are expected to decline further and thus their 
share of the total manufacturing costs of 
electric vehicles, analyses 
should be made 
of how large 

the leverage effects of domestic cell produc-
tion really are for the national economy. 

This could show whether the German industry 
should be concentrating on building up a do-
mestic cell production, or instead focus on tra-
ditionally strong industrial sectors: For example, 
the mechanical and systems engineering sector 
to construct production facilities, the chemical 
industry as a material and component manu-
facturer as well as the automotive industry with 
its numerous system integrators and suppliers. 

Because on the one hand, typically 50 percent 
of the cell costs are due to materials costs which 
are not expected to decline in future and provi-
de market potentials for material suppliers. On 
the other hand, the declining added value with 
battery cells can be in favor of module, pack 
manufacturers (often OEMs themselves), OEMs 
and their suppliers. «

The author Dr. Axel Thielmann is Deputy 
Head of the Competence Center “Emer-

ging Technologies” at the Fraunhofer 
Institute for Systems and Innovation 

Research ISI. He was responsible for co-
ordinating the study “Energy Storage for 

Electric Mobility”. 

 FUTHER INFORMATION

The study "Energy Storage for Electric Mobility – is 

Germany on its way to becoming a lead market and 

lead supplier?" can be downloaded by scanning the 

code. This study also concludes the project "Energy 

storage monitoring for electric mobility" (EMOTOR) 

that was funded by the German Federal Ministry of 

Education and Research and also produced a report 

on trends, a report on production and life cycle assess-

ment, a country report and a strategy report.

German is in the process 
of catching up on the 

market for EVs

Cell production in  
Germany may be 

established if catch-up 
process is successful
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