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Using electric vehicle batteries as an intermediate storage device in connection with a smart grid is an especially attractive option.
Brandenburg has been producing increasing amounts of energy from renewable resources — primarily wind, solar cell systems and bio-
gas. These energy sources must be integrated into the power grid. The capital region has the entrepreneurial and scientific competencies
allowing it to benefit from the growth of this energy technology field. Berlin and Brandenburg provide support for automotive engineer-
ing and energy storage technologies, while also promoting the development and production of systems related to smart grids and car-
to-grid technologies. Such systems also include battery-recharging facilities, combining automotive engineering with energy technology.

A photovoltaic facility in Lieberoser Heide, Brandenburg

In electric vehicles, the power train cannot be viewed in isolation. Intelligent energy management, new lightweight construction mo-
dels and adapted manufacturing concepts pose major challenges that will need to be tackled by joint research and development pro-
jects involving the industry and academic institutions as partners. The issue of recyclability, in particular for battery-powered vehicles,
is a crucial consideration with respect to the sustainability aspect of electromobility. Berlin’s highly developed competency in this field
will be an asset where the development of closed-loop recycling concepts is concerned, which will meet the needs of the industry while
protecting the environment.

(5) Field of Action “New Services and Products”

Developing intermodal mobility solutions involving electromobility will demand the development of new business models, services

and products. Berlin’s robust information and communication technology sector already has access to an unparalleled infrastructure
(including data networks and mobile communications networks), which is an absolutely crucial foundation for linking consumers with
services in the future in a decentralized, yet networked manner. The energy industry has similar needs, for example, with respect to the
integration of renewable energies or smart-home-applications. This will result in new value-creation chains and new opportunities

for Berlin’s businesses. Corresponding business models will be developed in the context of the implementation program. New products
and services are being developed, tested and prepared for long-term implementation, first and foremost at the intersections of power
generation, electric vehicles and the transportation systems.
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Active subsidization and support includes the following important points:

. Investigate the relevant areas of demand and competencies that new services and business fields require (in addition to service,
recycling is a key development area);

. Identify the information and communication technologies and applications that will provide the underpinning of future services;

< Exploit existing subsidy programs and develop them to expand and enhance the existing competencies in the field of electro-
mobility;

< Convene consortia for the implementation of services — at the regional, national and international level.

(6) Field of Action “Qualification”

Berlin’s sustained national and international popularity as a place to live derives in part from its widely recognized urban density as well
as from the quality of its education and training institutions. The German capital will actively exploit this potential in order to attract,
train and retain the specialists needed to strengthen research, development, manufacturing and services in the field of electromobility.
An additional objective consists of creating attractive training and development courses in the dynamic field of electromobility that go
beyond the various formal qualification levels. These should include both university education as well as dual vocational education.

Berlin’s universities will give consideration to electromobility in their development planning, both with respect to the substantive focus
of their programs and the potential realignment of disciplines. With the existing courses of study as a starting point —automotive en-
gineering and transportation studies, for example — they will develop new modules that take account of the interdisciplinary character
of electromobility and integrate them in to their curricula. They will also consider courses of study offered by partnerships of multiple
universities, as well as the targeted integration of non-university research institutions into their programs. The demand for post-de-
gree professional training, especially for engineers and natural scientists, will grow. If Berlin’s universities prepare for this early and set
the right priorities, they will have the opportunity to offer further professional training to the business sector that could be expanded
into business areas. Comparable offerings, for example in the field of solar technology, can serve as a model for this process.

The second pillar is vocational training and development, especially in the trades and crafts. Updating career profiles in the automo-
tive and electrical trades will be a focus. As is true of the academic sector, rapidly establishing high-quality professional development
courses will be key to enhancing the capital’s competency profile in the field of electromobility. In addition to the professions directly
linked to electromobility, further training will be necessary for other professions, such as first responders.

Tomorrow’s experts at the library of the Technical Pointing the way: vocational training and development
park University of Berlin (TU Berlin) in Berlin
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Berlin is showcasing Germany’s competency in electromobility
for the world
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An info booth of the Berlin Agency for Electromobility eMO  Experience electromobility “live” in Berlin Convention of Forum ElektroMobilitdt eV.
on November 16-17, 2011 in Berlin

Berlin has unique characteristics that will make it a leading location for electromobility in Europe. The city will take advantage of this
potential in order to become Germany’s internationally recognized showcase for electromobility.

As a follow up to the “model projects,” which were primarily designed for testing, the federal government intends to create “showcases”
and “beacons.” These are intended primarily to demonstrate the possibilities for implementing electromobility and to make the public
aware of its advantages. A call for applications and the formation of the major projects to become a “showcase” is anticipated in 2011.
Berlin will apply to become Germany’s “international showcase for electromobility.” All the necessary stakeholders from industry,
research and the public sector are pulling together to achieve this goal. The following are key preparation and implementation tasks:

«  Create a substantive concept for the widespread demonstration of market-ready applications that integrate energy systems,
electric vehicles and traffic and transportation systems;

«  Develop a communication concept designed to raise global awareness in order to promote the international marketing of
German electromobility technologies;

«  Link the implementation projects with the research and development sectors and the education and training landscape, both in
the Berlin-Brandenburg region and in all of Germany;

. Create optimal framework conditions, for example in the field of regulatory permit procedures (ensuring the most rapid develop-
ment of infrastructure and removing obstacles to market growth);

«  Expand the Berlin Agency for Electromobility eMO which was founded in 2010; it is to coordinate stakeholders from industry,
science and the public sector while also acting as communications hub for electromobility, both internally within the network and
externally to the general public.
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Clean energy generation on rooftops in the parliamentary and government quarter in Berlin
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Berlin’s locational advantages for electromobility

Nowhere else is it possible to so easily benefit from the opportunities provided by electromobility. Berlin has enormous potential to
help Germany implement its strategy of becoming the leading worldwide provider and market for electromobility. The capital can rely
on a host of key differentiators that give it an edge in achieving these objectives:

The German capital already boasts the highest density of projects for testing practical applications of battery-powered electric vehicles
in Germany. The projects underway encompass an investment volume of 80 million euros. In connection with the field tests ongoing

in the past two years, Berlin has put in place the densest network of public recharging infrastructure in Germany. Currently, the city is
home to over 100 publicly accessible recharging stations with two recharging points each. Energy providers have installed a compar-
able number of recharging stations on private property.

As the city builds on the experiences gained through these trials and exploits the assets created through them (e.g., infrastructure), it
must place a greater focus than it has previously on helping the public to experience the advantages of electromobility first-hand. The
development of a market for electromobility will depend as much on perceptions of added value as it does on “hard” factors, such as
the development of prices for raw materials or improved battery performance.

In addition to battery-powered electromobility, testing hydrogen-based electromobility has a long tradition in Berlin. A large number
of internationally recognized companies are currently engaged in the European “Beacon Project” for the development of market-ready
vehicles and refueling infrastructure. Fuel-cell technology will be ready for the market by 2015 at the latest. Berlin and Brandenburg
will provide critical impetus for launching this technology on the market, since vehicle trials are already being performed and the
necessary infrastructure conditions are in the process of being created.

The Clean Energy Partnership (CEP), a partnership between Airliquide, BMW, BVG, Daimler, EnBW, Ford, GM/Opel, Hamburger Hoch-
bahn, Linde, Statoil, Shell, TOTAL, Toyota, Vattenfall and Volkswagen, originated in Berlin and is currently expanding to other Federal
States. It has been at the vanguard of sustainable mobility since 2002. Up to 50 trucks have been in daily use since 2004. These vehicles
have traveled over a million kilometers — mostly with customers behind the wheel.

Two additional stations by the end of 2011 will complement the two hydrogen-refueling stations currently in operation in Berlin, which
are fully integrated into public gas stations. An additional facility is set to be installed at the site of the Berlin Brandenburg Interna-
tional Airport in 2012. In 2011, CEP began providing hydrogen using at least 50% renewable energy sources, and this proportion will
increase over the coming years.
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As Germany’s capital and an attractive destination for international travelers, Berlin enjoys a high profile both domestically and
abroad. As the political center of the Federal Republic of Germany, Berlin is home to more national and international decision-makers,
media representatives and multipliers than any other city in Germany. Moreover, Berlin symbolizes the new, cosmopolitan Germany
and is considered a productive space for experimentation.

Berlin is also the German capital for people pursuing “Lifestyles of Health and Sustainability.” This population is characterized by a
sustainable lifestyle and an openness to linking new forms of transportation to established modes in order to exploit the various
advantages of different forms of transportation in combination with one another. The excellent public transit and road transportation
systems in Berlin and the broad implementation of transportation telematics put Berlin in a unique position to meld individualized
mobility with public transit. Among other innovations, Berlin is the birthplace of car sharing and was the first city to successfully inte-
grate bicycles into the traditional public transit system.

The capital region is especially well suited for testing the integration of electric vehicles into future energy supply systems. In Bran-
denburg, a relatively high and continually growing share of energy is produced from renewable resources (especially from wind), while
Berlin is @ major consumer of energy. This makes the region an ideal real-world laboratory for the development and demonstration of
smart-grid and car-to-grid technologies.

The efficient supply of goods and disposal of waste is essential for the functioning of a major metropolitan area. Electromobility offers
an opportunity to transform the transport of goods in a way that reduces emissions and noise while continuing to fulfill residents’
needs. Berlin is already testing new solutions under similarly challenging conditions.

All these activities are closely interlinked. Thus, the development and production of new technologies can be combined with direct
on-site testing under state of the art conditions and linked to innovative new services. Conversely, real-world experience from the
laboratory of daily use flows back into technical improvements. In Berlin and Brandenburg, it is possible to test every application for
electromobility within a manageable geographic space. Thus, conditions are optimal for establishing control systems — in the sense of
major projects — for the optimization of electromobility.

The clusters, or key future topics of “transportation, mobility and logistics” as well as “information and communications technology/
media/creative economy” deal with central issues related to the implementation of electromobility and can make important contri-
butions on a technical and organizational level.

Berlin-Brandenburg is establishing itself as one of the top international locations for science. This is especially true with regard to the
complex issues involved in electromobility, which stands to benefit from the decidedly interdisciplinary orientation of the local uni-
versities and research institutes. Berlin is home to major technical disciplines serving vehicle and energy engineering as well as urban
planning studies and mobility research with a social-science orientation. The social sciences are especially crucial to the sustainable
market success of electromobility. With its especially strong programs in this field, Berlin is well positioned relative to the international
competition. The same applies to academic education in the aforementioned disciplines.
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