I,

-
—
—
—
—
p
—
—
—
—
]
|

A LOOK AT THE GLOBAL ELECTRIC VEHICLE MOVEMENT AMSTERDAM
BARCELONA

BERLIN

BRABANTSTAD

GOTO ISLANDS, NAGASAKI
HAMBURG

HELSINKI

KANAGAWA

LOS ANGELES

NEW YORK CITY

NORTH EAST ENGLAND
PORTLAND

RESEARCH TRIANGLE, NC
ROTTERDAM

SHANGHAI

STOCKHOLM



EV CITY

SEBOOK

Electric

A VVehicles

Initiative

Rocky

MOUNTAIN
INSTITUTE"

PI’OjeCt Get Ready

RMI INITIATIVE

TEA INTERNATIONAL ENERGY AGENCY

HYBRID &
ELECTRIC

VEHICLE

IMPLEMENTING
AGREEMEMNT

Ly g W

CITIES

©2012 Organisation for Economic Cooperation and Development/International Energy Agency, 9 rue de la Fédération, 75739 Paris Cedex 15, France, Rocky Mountain Institute, 1820 Folsom Street,
Boulder, CO 80302, United States of America, Implementing Agreement for Cooperation on Hybrid and Electric Vehicle Technologies and Programmes, and the Electric Vehicles Initiative of the
Clean Energy Ministerial. No reproduction, translation or other use of this EV City Casebook, or any portion thereof, may be made without prior written permission. Applications should be sent
to: rights@iea.org. The EV City Casebook is the result of a collaborative effort among the International Energy Agency, Rocky Mountain Institute, the Implementing Agreement for Cooperation on
Hybrid and Electric Vehicle Technologies and Programmes, the Electric Vehicles Initiative of the Clean Energy Ministerial (the “Coordinators”) with support from C4o0 Cities in partnership with the
Clinton Climate Initiative. Any views expressed in this EV City Casebook do not necessarily reflect the views or policy of any of the Coordinators or any of their individual member countries, members
or participants. The EV City Casebook does not constitute professional advice on any specific issue or situation. The Coordinators make no representation or warranty, express or implied, in respect
of the EV City Casebook’s contents (including its completeness or accuracy) and shall not be responsible for any use of, or reliance on, the EV City Casebook. For further information, please contact:
rights@iea.org. (V_o03)




EV CITY CASEBOOK

PG_04 Welcome PG_21
PG_05 EV Outlook PG_25
PG_09 Amsterdam PG_29
PG_13 Barcelona PG_33
PG_17 Berlin PG_37
NEW YORK
PORTLAND ® ciTy
- RESEARCH
LOS ANGELES TRIANGLE,
NC

BrabantStad PG_41 Los Angeles

Goto Islands, Nagasaki PG_45 New York City

Hamburg PG_49 North East England

Helsinki PG_53 Portland

Kanagawa Prefecture PG_57 Research Triangle, NC
- wecEse

NORTH EAST ENGLAND
AMSTERDAM
ROTTERDAM
BRABANTSTAD
BARCELONA

PG_61
PG_65
PG_69

PG_73

PG_75

Rotterdam
Shanghai
Stockholm
Contributors

Glossary of Terms

>

HKANAGAWA
w PREFECTURE

'GOTO ISLANDS

NAGASAKI



EV CITY CASEBOOK // WELCOME PG_04

A GLOBAL MOVEMENT

ELECTRIC VEHICLES: TRANSFORMING THE WAY THE WORLD MOVES

// Electric vehicles (EVs) hold the
potential of transforming the way the
world moves. EVs can increase energy
security by diversifying the fuel mix
and decreasing dependence on

petroleum, while also reducing

emissions of greenhouse gases and other pollutants. Just as
important, EVs can unlock innovation and create new advanced
industries that spur job growth and enhance economic prosper-
ity. However, the mass deployment of EVs will require trans-
portation systems capable of integrating and fostering this new
technology. To accelerate this transition, cities and metropolitan
regions around the world are creating EV-friendly ecosystems

and building the foundation for widespread adoption.

// Inrecognition of the importance of urban areas in the
introduction and scale-up of electric vehicles, the EV City
Casebook presents informative case studies on city and regional
EV deployment efforts around the world. These case studies are
illustrative examples of how pioneering cities are preparing

the ground for mass market EV deployment. They offer both
qualitative and quantitative information on cities’ EV goals,
progress, policies, incentives, and lessons learned to date.

The purpose of the EV City Casebook is to share experiences
on EV demonstration and deployment, identify challenges
and opportunities, and highlight best practices for creating
thriving EV ecosystems. These studies seek to enhance
understanding of the most effective policy measures to foster

the uptake of electric vehicles in urban areas.

Photo provided by Portland General Electric.

// The cities represented here are actively engaging in a variety
of initiatives that share the goal of accelerating EV adoption.
This publication is the result of an effort to coordinate those
initiatives and provide a global perspective on the electric
vehicle movement. This international knowledge-sharing
network consists of the Electric Vehicles Initiative (EVI),

a multi-government initiative of the Clean Energy Ministerial;
Project Get Ready, a Rocky Mountain Institute (RMI)
initiative; and the International Energy Agency’s Implementing
Agreement for Cooperation on Hybrid and Electric Vehicle
Technologies and Programmes (HEV IA); with the support

of the C40 Cities in partnership with the Clinton Climate

Initiative (CCI).

// In addition, these organizations are collaborating to launch
the World EV Cities and Ecosystems web portal, for which

the EV City Casebook will provide initial content. This first-
of-its-kind website captures EV deployment progress in cities
worldwide and will serve as a central hub for harmonizing
efforts, leveraging existing resources and participants, and
disseminating best EV deployment practices to global
stakeholders. By working together and sharing knowledge,

cities from diverse regions and countries will realize the benefits

of electric mobility and achieve a sustainable energy future.



EV CITY CASEBOOK // EVOUTLOOK

EV OUTLOOK

ELECTRIC VEHICLE DEPLOYMENT IN THE GLOBAL CONTEXT

// In 20009, transportation accounted for approximately
one-fifth of global primary energy use and one quarter of all
energy-related carbon dioxide (CO2) emissions, with nearly
half of those emissions originating from passenger vehicles

[1]. In the baseline scenario of the International Energy Agency’s
(IEA) Energy Technology Perspectives 2012, which assumes no
major energy and climate policies are introduced, it is expected
that vehicle stocks and fuel consumption will rise steadily, more
than doubling by 2050 [1][2]. This scenario would increase

COz2 emissions and lead to higher oil demand, driving oil

prices upward unless new supplies are brought to market

or alternative fuels become available.

// Although a variety of clean vehicle technologies and fuels
are being developed, electric vehicles represent one of the
most promising technology pathways for cutting oil use and
CO2 on a per-kilometer basis. With a moderately clean
electric grid, EVs can achieve 50 grams of CO2 per kilometer,
well below today’s most efficient cars, which emit between
100 and 150 grams of CO2 per kilometer. Even hybrid electric
vehicles (HEVs) achieve only around 9o grams of CO2 per

kilometer [1][2].

// The IEA has developed an “Improve” scenario to reduce
COz2 emissions and oil dependence by introducing low
emission vehicles, such as plug-in hybrid electric vehicles
(PHEVs), battery electric vehicles (BEVs), and fuel cell vehicles

(FCVs). In this scenario, 27 million PHEVs and BEVs are

expected to be sold by 2020 and over one billion by 2050,
as shown in Figures 1 and 2, so as to reduce CO2 emissions
by 10 gigatons (Gts) by 2050, along with strong fuel-economy

improvements of conventional internal combustion engines.

// The cumulative national targets for EV and PHEV sales
announced by EVI member governments add up to almost

six million by 2020, with assumed growth rates of 20 percent
per year (Figure 3). If achieved, this would almost reach

six percent of total vehicle sales by 2020, and result in 20 million
EVs on the road in that year (Figure 4). EVI’s goal of 20 million
EVs/PHEVs on the road worldwide is consistent with the IEA
Improve scenario, as part of a longer-term plan to meet climate

change mitigation goals.

// Before reaching this ambitious goal, electric vehicle
technology must pass through several stages of market
development, optimization and scale-up. Although the current
EV market is small, the outlook is encouraging. About 40,000
EVs/PHEVs were sold worldwide in 2011, the most in any year
in history (and greater than the historical EV stock peak of
approximately 30,000 at the turn of the 20th century) [4].
Since the nascent market is still developing, with more models
being launched each month, it is clear that 2012 auto sales will

be important in determining the road ahead for electric vehicles.

References: [1] OECD/IEA, Energy Technology Perspectives 2010, ISBN 978 92-64-08597-8, Paris, (2010) http://www.iea.org/; [2] International Energy Agency analysis.; [3] Electric Vehicles
Initiative, http://www.lea.org/evi/index.asp, and http://www.cleanenergyministerial.org/our_work/electric_vehicles/; [4] MarkLines Database.
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FIG 1. WORLD EV/PHEV SALES (MILLIONS/YEAR)"

120

100

80

60

40

20

120
PHEV-60

2010 2020 2030 2040 2050

FIG 2. WORLD EV/PHEV STOCKS (MILLIONS)*

1200

1000

800

600

400

PHEV-60

200

2010 2020 2030 2040 2050

*Expected vehicle stock by technology type and range in kilometers (km) [1].



EV CITY CASEBOOK // EV OUTLOOK PG_07

FIG 3. EV SALES IN EVI COUNTRIES (MILLIONS)®
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THE URBAN APPROACH

// As the EV City Casebook
demonstrates, a number of major
cities and regions around the world
are committed to making electric

mobility a reality. They are actively

pursuing ambitious deployment goals
through a variety of innovative policy measures and programs.
While these approaches are often tailored to each city’s
particular circumstances, many common practices emerge.
For instance, many cities employ a mix of financial and
non-financial consumer incentives

to boost demand for vehicles and charging infrastructure.
Financial incentives include rebates or tax credits on vehicles
(often paired with national government purchase subsidies),
exemptions from vehicle registration taxes or license fees,
discounted tolls and parking fares, as well as discounts for
recharging equipment and installation. A variety of non-
financial incentives figure just as prominently, including
preferential parking spaces, access to restricted highway lanes,
and expedited permitting and installation of electric vehicle

supply equipment (EVSE).

Photo credit: Mosebacke Media.

// Cities are also leading by example. Many have already added
electric vehicles to municipal fleets and incorporated hybrid
buses into public transportation. They are placing charging spots
at public buildings and, in some cases, offering discounted
electricity rates for EV users from municipal-owned utilities.
Just as important, cities are using their convening power to
assemble multi-stakeholder groups that include city planners,
automakers, utilities, infrastructure suppliers, academic

and research institutions, and city and national officials.
These groups work together to create a roadmap for EV
readiness that considers all stakeholder perspectives and
seeks to identify and address technical, economic and

regulatory barriers to EV adoption and integration.

// Ttisin the context of the global EV movement that the

efforts of these and other cities become particularly important.
As the real-world “test beds” of EV deployment, cities will be
the first to experience the introduction and significant use of
EV technology and infrastructure. Given their density and
relatively short commutes, urban populations are well positioned
to benefit from electric vehicles. The experiences of urban
drivers and the pioneering policies of local governments can
help spur widespread EV uptake and accelerate the transition

to clean and sustainable mobility.
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THE NETHERLANDS

THE GREEN ELECTRICITY CAPITAL

// By 2040, the City of Amsterdam expects that nearly all electric transport. All of this will make Amsterdam an attractive
kilometers driven will be powered with electricity generated by city in which to live, work and play—all thanks to developments
windmills, solar panels and biomass plants. The canals will be that are being put in motion today.

filled with silent electric boats. Cargo will be transported over

// By 2015, Amsterdam is expected to have 10,000 EVs on the

the road and water using electric power. The city will even smell roads. More and more electric cars are being produced, and

better and sound quieter thanks to electric transport. Fossil although they are currently more expensive than traditional

fuels will be unnecessary when travelling in the city. Harmful vehicles, their prices will fall as the market for them increases.

emissions will be dramatically reduced, as will the costs of
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[ COUNTRY CONTEXT ] THE NETHERLANDS

ELECTRICITY MIX® EV TARGET
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Other 4%
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*Source: IEA, 2009. Photo provided by the City of Amsterdam.
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INFRASTRUCTURE

NATIONAL STRATEGY // Aleading role for the private sector in roll out of charging infrastructure. // The national government

creates preconditions and tackles bottlenecks. // Deployment of charging points on public and private land and centered in focus area.

CURRENT CHARGING POINTS (NATIONALLY) NORMAL CHARGING POINTS FAST CHARGING POINTS

Public Land 1,250 14
Semipublic Land 576

Private Land 699

TOTAL 2,525 14

SPENDING AND FINANCIAL INCENTIVES

NATIONAL // There are several tax measures to stimulate electromobility and up to 2015 €9 million is available to implement the
national Action Plan. The plan contains a range of activities to stimulate electromobility in focus areas and viable market segments,
strengthen international collaboration and partnerships, and roll out communication, research and monitoring. Besides this general
economic policy, the national government offers opportunities to stimulate electromobility and aims to participate in European

projects and welcomes opportunities for cooperation with other countries.



EV SPOTLIGHT

In November 2011, Car2Go launched in Amsterdam with 300

smart-for-two EVs. The vehicles can be picked up and dropped

off at any public parking spot inside the business area, with no
need to commit to a specific return time/location. The vehicles have a range of 135 km and

time is charged by the minute (€.29/minute, €12.90/hour).

By 2013, there will be approximately 1,000 public charging

points on the streets of Amsterdam. Information on their

location and availability is accessible in real-time via an open

API, making Amsterdam the first city in the world to provide such information in this manner.

The average diesel taxi contributes nearly 35 times more to
the nitrogen dioxide concentration in the city than the average

petrol vehicle. There are approximately 2,500 taxis active

in Amsterdam during the work week, with the number rising at the weekend. Reducing
the pollution caused by taxis is therefore an effective means of improving air quality in
Amsterdam. As a result of a 2009 subsidy, the first 10 electric taxis began running in May

2011. By mid 2012, there will be approximately 40 electric taxis in the city.

CONTACT MORE INFORMATION

City of Amsterdam amsterdamelectric.nl

Amsterdam Electric

003120 556 5355
info@luchtkwaliteit.nl

All photos on this page provided by the City of Amsterdam.
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EV SUBSIDY SCHEME

// The City of Amsterdam has

launched a subsidy scheme to
support companies intending to
use electric cars, taxis and trucks
as a key means of transportation
around the city. With this, the
municipality hopes to become a

green transportation hub

EV SUBSIDIES

Passenger: €5,000
Taxi: €10,000
Truck: €40,000

// The City has a reserve of €8.6
million until the end of 2015. The
results of a 2009 subsidy scheme
led to more than 200 electric
vehicles purchased, highlighting

the effectiveness of subsidies.

Amsterdam
electric
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A CENTER OF INNOVATION IN ELECTRIC MOBILITY

// Barcelona is the capital of Catalonia and the second largest // Promoted by Barcelona City Council, the public-private

city of Spain. The city has a high population density and is at platform LIVE (Logistics for the Implementation of Electric

the center of an important European metropolis. City transport Vehicles) was created with the objective of:

is mostly public, thanks to integrated multimodal pricing

that allows indiscriminate use of bus, metro, tram and train.
Non-motorized transport equals 41.7 percent, thanks in

part to Bicing, a public bike system, with 35,000 daily uses.
Powered two-wheelers (PTW) account for 40 percent of private

travel within the city.

// The city is pursuing electric mobility solutions as a way
to reduce CO2 emissions and noise, reduce oil dependency
and improve efficiency, and to provide opportunities for

entrepreneurial, technical and economic development.

// Barcelona is a member of IMPACTS (International Network of
European and North American Capital and Major Metropolitan
Cities for exchanging information and experience on Urban
Mobility and Transport Policies) and the European initiative,

Green e-Motion, as a Demo Region.

m Supporting the development and promotion of

demonstration projects of electric mobility (Living Labs).

m Providing tools and resources to generate innovative

attitudes, in economy and industry, by promoting R&D.

m Supporting the creation of local syndicates, national
and European projects, and technology and knowledge

programs from university and professional environments.

m Organizing events and activities that implement the

electric mobility in Barcelona.

m Promoting the creation of recharge stations in public and

private parking lots in Barcelona’s metropolitan area.
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POPULATION REGISTERED VEHICLES TRANSPORTATION MIX
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Transport
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[ COUNTRY CONTEXT ] SPAIN

ELECTRICITY MIX™ CURRENT EVs/PHEVs
Natural Gas 37% 2 446"‘ 15% cars
’ 19% commercial vehicles
Renewable 25% 50% ePTW
Nuclear 18%
EV/PHEV TARGET

Coal 13%

Fuel Oil 7%

2014 250,000 (70,000 by 2012)

EV & EVSE STATUS

EV TODAY EV TOMORROW EVSE TODAY EVSE TOMORROW

280 500 248 4,400
public fleet* public fleet slow charging stations slow charging stations
200 2,500 1 20
private private fast charging stations fast charging stations
(150 ePTW)

forecast for 2014 forecast for 2014

*2010. **Source: IEA, 2009.
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INCENTIVES

NATIONAL // Direct subsidies for purchase. // Changes in registration tax. // Free parking in controlled parking lots.
// Lower electricity tax. CITY // Tax benefits: up to 75 percent of vehicle registration tax. // Free recharging for electric vehicles at
all municipal points on public roads until the end of 2012. // Free parking in regulated areas for Barcelona residents with 100 percent

EVs. // New public car parks with 2 percent of the spaces reserved for electric vehicles and facilities ready for the future inclusion of

points in the rest of the spaces.

FLEET STRATEGY

Barcelona has more than 280 plug-in electric and hybrid vehicles in its fleet. // 50 percent of the PTW fleet in the city is expected to be
electric by 2014. // LIVE, working with supporting institutions, will help consolidate projects relating to transformation of both public
and private fleets. LIVE will also work with manufacturers and distributors to create the first prototype units of electric vehicles for
Catalonia. // TMB (Transports Metropolitans de Barcelona), in an ongoing project in collaboration with SIEMENS, is developing
projects for hybridization of buses and minibuses, and implementing 100 percent electric routes in neighborhoods with mobility
difficulties. // Barcelona, along with a private consortium, is also defining a system of car sharing (Sharing). This is the first system

of Sharing with electric vehicles, based on the concept of “Mobility on Demand”, developed for MIT in Boston. This new system is an

improvement over current sharing systems, since users can access vehicles on demand, and pick up/drop off vehicles where they choose.



EV SPOTLIGHT

Barcelona is second only to Rome in the use of motorbikes

for personal mobility. In the spring of 2011, Barcelona launched
its first electric Mobecpoint (mobecpoint.com) motorcycle
charging stations in the city at hotels (where e-bikes are available
to guests for rental) and on university campuses. The stations

are available free of charge through

— The city of Barcelona, through its LIVE platform, has partnered
" .: o with Chargelocator (chargelocator.com), to enable users of its
. o
e mobile app to: Find the cheapest/nearest available charging

stations in the city. // Get information such as phone numbers, rates, location access
descriptions and comments from other users. // Get complete information about vehicle’s

charging history and billing: charge location, charge dates, prices, CO2 emissions, etc.

Volta Motorbikes (voltamotorbikes.com ) is an electric motorbike

manufacturer created with the mission of providing new

solutions for the pollution problems of big cities. The firm’s first
model, the Volta BCN, bears the name of Barcelona because it shares a number of different

values that are associated with the Catalan capital: design, environmental respect and quality.

CONTACT

Mr. Ramon Pruneda

Ramon.Pruneda@barcelonactiva.cat

MORE INFORMATION

livebarcelona.cat

EV CITY CASEBOOK // BARCELONA PG_16

LIVE BARCELONA

// LIVE Barcelona (Logistics for
the Implementation of the Electric
Vehicle) is an open public-private
platform that seeks to position
Barcelona as a center of innovation
in electric mobility. It is promoted
by the Government of Catalonia,
Barcelona City Council, the Spanish
Government, SEAT, ENDESA and
SIEMENS.

/1 LIVE set up the first citizens’
office in Europe to provide
information regarding electric
mobility in Barcelona. As well

as providing information for the
general public, LIVE issues electric
vehicle users cards required for
using the municipal network of

recharging points.

/I Through its website and social
networks, LIVE provides practical
information for users. It is also

a useful tool for the promotion of
Barcelona and its electromobility
initiatives. Today the city has more
than 240 charging stations. This
public network of recharging
points is creating new business
opportunities for innovators to
implement new technologies.
Many of these projects have been
classified as pilot projects (Urban
Labs) so as to position Barcelona
as a city leader in innovation of
public sanitation fleets, e-bike
sharing programs and electric

public bus services.

// Through LIVE, the City of
Barcelona is promoting its
participation in congresses and
events related to electric mobility,
such as the EV Battery Forum
and EVS27.
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BERLIN GERM

FORERUNNER OF INNOVATIVE AND SUSTAINABLE MOBILITY

// Today, the Berlin-Brandenburg capital region is Germany’s
largest electromobility lab and ranks ahead of all other German
cities with 220 publicly accessible charging points. Projects
implemented to date cover a broad spectrum of options for
using integrated mobility and for future-oriented drive systems,
from individual motorized transportation in private households
to e-car sharing or company fleets, and on to electric cargo

transport with trucks, electric transport bikes and transporters.

// Released in March 2011, the Action Plan for Electromobility
Berlin 2020 set forth three main goals: 1) Improve the quality of
life for the population by utilizing electromobility’s potential to
reduce noise and tailpipe emissions. 2) Sustainably strengthen
the economy and establish new jobs for skilled workers. 3) Boost
the development of new technologies and services and market

them in an “international electromobility showcase.”

// Since 2008 the Federal Ministries of Economics and
Technology; Transport, Building and Urban Development;
Environment, Nature Conservation and Nuclear Safety; and
Education and Research, which all are leaders in electromobility,
have supported numerous electromobility projects in the capital
region Berlin-Brandenburg. Since 2009, the Berlin-Potsdam
region has been one of eight model regions around Germany to

receive support for practical projects.

// Brandenburg and Berlin plan to meet 100 percent of their
electricity needs with renewable energies by 2020 and 2030,

respectively.
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GERMANY: Nuclear 23%, Coal Lignite 42%,
Natural Gas 13.7%, Renewables 16.5%,
Heating Oil, Pumped Hydro, Others 5.2%

EV & EVSE STATUS

EV TODAY EV TOMORROW EVSE TODAY EVSE TOMORROW

350+/- 15,000 220+ 1,400+/-

cars & transporters cars & transporters public charging points public charging points

unknown number of by 2015
e-bikes and pedelecs

plus additional fast charging
points) by 2015

*Source: Mobilitit der Stadt - Berliner Verkehr in Zahlen, Senatsverwaltung fiir Stadtentwicklung und Umwelt, 2011 **Source: Mobilitit der Stadt - Berliner Verkehr in Zahlen, 2011; KBA, as of
Jan 1, 2012; Energie- und CO2-Bilanz in Berlin 2008, Amt fiir Statistik BB. *Source: Umweltatlas Berlin, Senatsverwaltung fiir Stadtentwicklung und Umwelt, 2009. *tSource: Federal Motor
Transport Authority, KBA, as of Jan. 1, 2012. #Source National Platform for Electromobility, NPE, 2011. Photo credit: © Ulrich Dahl, TU press office.
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CONDITIONS FOREV

Berlin is a leader in using environmentally friendly types of transportation. Roughly half of all Berlin’s households do not have
their own cars. This makes conditions favorable for intermodal mobility options and car sharing models, which target having a
flexible choice for types of transport. The population here is curious and extremely open for encounters with these new mobility

concepts and products.

GOVERNMENT ENGAGEMENT

NATIONAL" // 10 year car tax exemption. // Transferable license plates. // Company car taxation (in preparation).
STATE // Strategic overall conception: city development plan for transport. // Designation of laboratory areas. // Development
of a uniform platform for information and data. // Conceptualized city ‘map’ for expanding the public charging structure.

// Participation in future demonstration projects with state funds. // Conversion of the senate’s vehicle fleet to sustainable drives.

FLEET STRATEGY

|l The state of Berlin supports implementing alternative drives in its fleets and has begun converting its
state-run vehicle fleet to electric and plug-in hybrid vehicles. Various projects with e-fleets and e-car

sharing are underway or are planned, for example: the Initiative 120 project, a concept for testing

alternative drive systems in patrol cars at the Berlin police department.

*Source: Regierungsprogramm Elektromobilitdt,2011. Photo credit: © Michael Hadad Autohandel.



EV SPOTLIGHT

The E-City Logistics project has successfully demonstrated

the potential for electrically powered commercial vehicles

-

g 3.,:_ - fordelivery use within the city. Because of the low noise level of
electric vehicles, delivery of goods can be extended to off-peak hours and nights, allowing for

peak delivery traffic to be avoided.

Establishing intermodal transport options based on electric

drives is both a challenge and an opportunity for Berlin. The

BeMobility project took the first steps toward integrating electric
vehicles (e-cars, pedelecs) in public transport. The short term target is to introduce a mobility

card, which will connect all the city’s mobility options.

The Mini E project tested controlled charging with more than 70

electric cars. The charging process of the Mini E was constructed

so that the greatest possible amount of surplus wind energy was
used, whether charging at home or at work. The wind-to-vehicle approach can add to grid

stability and simultaneously charge electric cars with green electricity—a win-win for the city.

CONTACT

Gernot Lobenberg, Director c/o Berlin Partner GmbH

Berlin Agency for Electromobility Fasanenstrasse 85
+49 30 39980-151 10623 Berlin, Germany
Gernot.Lobenberg@emo-berlin.de

More Information
Roald Koch, Senior Manager

emo-berlin.de
Manufacturing Industries,
Mobility & Clean Technologies
Investor Services
+49 30 39980-238

Roald.Koch@berlin-partner.de

Photo credits (in order of appearance on page): 1) © TSB Innovationsagentur Berlin GmbH; 2) © Hartmut Reiche, Deutsche Bahn AG;
3) © Vattenfall Europe AG.
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A LEADING EUROPEAN
ELECTROMOBILITY
METROPOLIS

/I Berlin is following its goal of
becoming the leading metropolis
for electromobility in Europe. The
full value chain for electromobility
is planned for the capital region:
from research and development
to production to usage and
educational training.

/1 In order to reach this target, the
Berlin Agency for Electromobility
(eMO) was founded in Nov. 2010 by
Berlin Partner and TSB Innovation
Foundation Berlin. eMO pools all
electromobility activities and
promotes them, together with the
state governments in Berlin and
Brandenburg, the Confederation
of Employer and Business
Associations of Berlin and
Brandenburg (UVB), as well

as businesses and institutions
from business and science.

// Here in Berlin, automotive
companies and service providers
join with energy suppliers to
develop and test solutions for the
transport of the future. University
and non-university institutes
conduct research in all areas, from
storage technology and emissions
balancing, to new concepts for
drives, vehicles, production and
use, to mathematically optimizing
transport systems and developing
scenarios for a mobile city in a
carbon-free era.

/1 Today, there are “Electromobility
Sites”, where the public can
experience and test electromobility
and the new technology, with more
locations around Berlin planned.

/1 Local, national and international
cooperation will be targeted,
intensified and expanded. This will
take place on a political, economic
and scientific level.

bemmEml (1O
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Eindhoven

BANTSTAD
THE NETHERLANDS

BELIEVERS IN THE ECONOMIC OPPORTUNITIES OF EVs

// BrabantStad includes five major metropolitan cities—Breda,
’s-Hertogenbosch, Tilburg, as well as Eindhoven and Helmond—
which were together designated the smartest region in the world
by the Intelligent Community Forum, in 2011. With strong
technological leadership and a strategic location, Brabant is a

gateway to Europe.

// BrabantStad has built a strong position in the electric vehicle
field. With its many companies and research institutions, the
region is supporting the e-mobility industry, strengthening its
economy and participating in projects around Europe.

// The five major cities of BrabantStad all suffer from issues of

congestion and pollution. Because of its central location, Brabant

plays a major role in European logistics, resulting in a densely

used roadways and setting an ideal scene for the development

and implementation of electric mobility solutions.

// These solutions are the results of optimal cross-sectoral
partnerships. Leading companies and high-tech energy startups
are working together on innovative projects for smart e-mobility

and smart grids.

// The BrabantStad strategy follows three waves: 1) demonstrate
feasibility of e-mobility through industry-led pilot projects;

2) develop charging infrastructure, electrify urban logistics
(public transport, goods transport and waste collection
transport) and organize EV and smart-grid living labs and;

3) grow a mature market without government intervention.



EV CITY CASEBOOK // BRABANTSTAD

[ SNAPSHOT ] BRABANTSTAD 2 - 100,000 people =5 - 100,000 vehicles

POPULATION REGISTERED VEHICLES® TRANSPORTATION MIX™

Train/Other

2,400,000 1888928 . gm

Passenger

29721272128 oSS

6 6 62 6 6 b e
%;;:ll!lil 6= 5= 6= 6= 6= % o

6= G=p G S

REGION SIZE* AVG. DAILY TRAVEL (KM)™ LIKELIHOOD: EV ADOPTION™

[ COUNTRY CONTEXT ] THE NETHERLANDS

ELECTRICITY MIX# NATIONAL EV TARGET

2015: 20,000
Renewables 8% 2020: 200,000
Nuclear 4% 2025: 1million

Other 4%

41% Yes 59% No

Natural Gas 61%

Coal 23%

EV & EVSE STATUS

EV TODAY EV TOMORROW EVSE TODAY EVSE TOMORROW

755 1,500 500
500 hybrid EVs
50 pl;gdlg\jwsybrld 500

5 public buses e-bikes

by 2014 by 2014

*2011. **2009. tIncludes: Breda, Eindhoven, Helmond, ‘s-Hertogenboschm, Tilburg and surrounding villages. 712011 Accenture end-consumer survey on the electrification of private transport.
+Source: IEA, 2009. All photos provided by Polotiek Online.
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INFRASTRUCTURE

NATIONAL STRATEGY // Aleading role for the private sector in roll out of charging infrastructure. // The national government

creates preconditions and tackles bottlenecks. // Deployment of charging points on public and private land and centered in focus area.

CURRENT CHARGING POINTS (NATIONALLY) NORMAL CHARGING POINTS FAST CHARGING POINTS

Public Land 1,250 14
Semipublic Land 576

Private Land 699

TOTAL 2,525 14

SPENDING AND FINANCIAL INCENTIVES

CITY // €100 million in public/private investment and tax benefits for EV drivers. NATIONAL // There are several tax measures

to stimulate electromobility and up to €10 million is available up to 2015 to implement the national Action Plan. The plan contains

a range of activities to stimulate electromobility in focus areas and viable market segments, to strengthen international collaboration
and partnerships, and to roll out communication, research and monitoring. Besides this general economic policy, the national
government offers opportunities to stimulate electromobility and aims to participate in European projects and welcomes

opportunities for cooperation with other countries.

FLEET STRATEGY

The major cities and the province of Brabant currently include EVs in their fleets have plans to increase their share. Together with
market companies, they will execute an active policy to expand the number of charging stations and EV’s in company fleets. Enexis,

an independent grid operator, and Essent, an energy supplier, are frontrunners in Brabant.
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EV SPOTLIGHT

i PUBLIC CHARGING IN EINDHOVEN

(_—f-} The City of Eindhoven has taken the lead in developing

N public charging infrastructure and in installing public
charging points in conjunction with the E-laad Foundation,
a partnership between energy network operators who maintain public charging stations

on a nationwide scale. Other cities in the region are following Eindhoven’s strategy.

EMISSIONS-FREE PUBLIC TRANSPORT
With approximately 500 public buses driving through
Brabant each day, the province is organizing a transition to an

emissions-free public transit system by the year 2020. In 2011,

the province had five electric buses and plans to expand to 15 buses in 2013, which will
provide an opportunity to identify new business cases and analyze the need for expanding

the charging infrastructure.

SHARED FLEET: PALEISKWARTIER
In the Paleiskwartier district of 's-Hertogenbosch, local
companies and institutions have created a shared fleet of

different types of electric vehicles to increase the durability

of the district and test the first smart charging system. This is the first Dutch project with

a shared EV fleet. To learn more, visit elektrischautodelen.nl or paleiskwartier.nl

CONTACT MORE INFORMATION

Suzanne Oomen brabantsmartsolutions.com

soomen@branbant.nl brabantstad.nl

BRABANT:
A TRIPLE HELIX

// Local test beds are key to
Brabant’s approach. They create an
artificial market in which a “Triple
Helix” of industries, knowledge
institutes and government work
together to develop expertise and
knowledge in an open innovation
environment.

// Based on this approach, regional
actors and other stakeholders

can develop a strong export
position. BrabantStad supports the
development and implementation
of electric mobility solutions not
only by creating demand but by
incorporating the support of a
technology-driven industry. With
its strong background in electronic
mechanics, semiconductors and
industrial automation, BrabantStad
is the ideal site to develop
technologies for suppliers within
the e-mobility industries.

/I The regional capital
‘s-Hertogenbosch is creating test-
bed markets for varying forms of
electric vehicle technology, such
as inductive charging in inner-city
zones. The primary focus is on
relatively small vehicles. In return,
the city, the local bus company and
other companies gain knowledge
on issues like system failures, cost
and maintenance.

/1 The ultimate aim is to export
these ideas and products
worldwide, creating new jobs
locally and producing profits for
both government and companies.

// Brabant invites companies,
knowledge institutes, educational
institutes and governments around
the world to collaborate on smart
grids and mobility in an open
environment.

Emms'mn
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GOTO ISLAND
NAGASAKI, JAPAN

CREATING DRIVING TOURS OF THE FUTURE

// In 2009, the Nagasaki Prefecture established the Nagasaki
EV&ITS Consortium, a collaborative effort by industry, academia
and government to promote EVs and intelligent transportation
systems (ITS) throughout Nagasaki. The introduction of electric
vehicles on the Goto Islands makes it possible to experience

a society where EVs operate widely in daily use. This unique
project offers an opportunity to consider what such a society
needs, including charging infrastructure, effective operating
methodologies, and services. The goal of the EV&ITS project is
to create “Driving Tours of the Future” by incorporating EVs and

ITS technology into the local tourism industry.

// Nagasaki is working with local residents to develop new ideas

such as tourist services with navigational guidance, new EV

Photo provided by METI (Ministry of Economy, Trade and Industry).

development by local industries, the utilization of renewable
energy such as solar or wind power, and the establishment of
a system for regional smart grid integration with EVs. The goal
is to help create new businesses and industries, and revitalize

the local economy and society.

// The project was launched to strengthen collaboration between
local industries and universities, creating a Nagasaki-originated
global standard and a Nagasaki-originated regional business
model. To help achieve the “Driving Tours of the Future,”
Nagasaki Prefecture is resolved to have the Goto Islands listed as
a UNESCO World Heritage Site for its commitment to ecological

preservation, and leverage its special status as an island group.



[SNAPSHOT] GOTO CITY & SHINKAMIGOTO TOWN-*

2 _ 100,000 people &= - 100,000 vehicles

POPULATION TOURISTS PER YEAR REGISTERED VEHICLES

62,696 358,361 39,942
d 21221 6

Decreasing Population: > 50% in 40 years

Ratio of Population Older than 65: 33.4%

CITY SIZE DISTANCE FROM MAINLAND C02 EMISSIONS (VEHICLES)
Other Transportation
634.87 km? 60-100km

In/Outbound Transport: Air, Jetfoil, Ferry, etc. 282,318 tons total (2008)

[ COUNTRY CONTEXT ] JAPAN

ELECTRICITY MIX™ CURRENT EVs/PHEVs CHARGING TARGET (2020)

Natural Gas 27.4% 2'446+ NORMAL 2 million
Nuclear 26.9% - 5'000

Coal 26.8% EV/PHEV TARGET (2020)
Oil 8.8%
Hydro 7.9% 200/0
Other 2.2% (sales target, all vehicles sold)
EV & EVSE STATUS

EV TODAY EV TOMORROW EVSE TODAY EVSE TOMORROW

155 500 12 40

EV+PHEV EV+PHEV Quick Charges (Goto) Quick Charges

Nagasaki Prefecture Nagasaki Prefecture

287 EVs/PHEVs
Nagasaki Prefecture

19
Nagasaki Prefecture

Dec. 2011 by 2013 Dec. 2011 by 2013

*Unless specified, “City Snapshot” information is from 2010. *Source IEA, 2009. Photo provided by METI (Ministry of Economy, Trade and Industry).
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EV SPOTLIGHT

About 35,000 people experienced EV rental cars from April

_ 2010 through January 2012 (16,000 trips). In the highest

. ‘ season (August 2011), use reached to 398 rentals in one week
(90.2 percent of all vehicles rented). The highest quick charger use was 19.9 charges/day
at the Fukue Island port in August 2010, which made for a “charging queue,” but now

sufficient numbers of charging spots are available on the Goto Islands.

A smart-grid project, Fusion Project, was organized by Professor

Nishi at Keio University and executed as a national project by the

Ministry of Internal Affairs and Communications to demonstrate
integrated control of various demand and supply sources by proposing “meta-standardization”

of communication protocols.

On July 3, 2010, 100 EVs from Goto City and Shinkamigoto Town

paraded around Fukue Island. The parade was certified as the

world’s longest for electric vehicles by Guinness World Records.

In order to utilize a limited numbers of chargers and to create
the smartest service for EV drivers, ITS spots are now installed

at charging spots to provide tourists with local information.

This integrated tourism information platform provides locally collected information based

on IP content, which can be provided simultaneously to other info devices.

CONTACT MORE INFORMATION

EV Project Promotion Office pref.nagasaki.jp/ev/ev&its/
Nagasaki Prefectural Government

so5165@pref.nagasaki.lg.jpl

All photos on this page provided by METI (Ministry of Economy, Trade and Industry).
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NAGASAKI EV & ITS
CONSORTIUM

// The Nagasaki EV & ITS
Consortium started with 99
members from the auto industry,
infrastructure providers,
academies, associations, local
companies, cities and towns, and
observers from governments,
other prefectures and cities, and

has since grown to 200 members.

/I The consortium discusses
technical and functional
specifications for the practical
introduction and operation of EVs
and ITS tourism and conducts
demonstrations of connecting EVs
to the grid. The creation of a global
standard and a regional business
model from the islands is another

goal of the project.

// Goto Islands provide a thriving
EV ecosystem with 155 EVs and
PHEVs, 24 units of quick chargers
at 12 spots, and locally developed
ITS information systems. EVs and
PHEVs are mainly used for rental
cars and taxis for tourists and
people can freely ride, and drive
EVs and PHEVs on all of the
islands. Quick chargers and ITS
spots are installed at sightseeing
locations and take into account
spatial distribution and waiting

time for charging.
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MBURG GERMANY

A CENTER OF INNOVATION IN SMART MOBILITY AND GREEN ENERGY SUPPLY

// With more than 350 BEVs already in operation at the end of
2011, the City of Hamburg and many partners from industry,
local enterprises and public entities have made a strong
contribution to the German Federal Government’s plans to
establish the country as the prime market for e-mobility and

as the global lead supplier in electric cars and components.

// Hamburg’s trade and industry have a clear commitment to
green their daily operations. The vital network of corporate
partners with their commercial fleets offers a unique chance

to share knowledge on how to gradually incorporate EVs into
conventional fleets. The situation in Hamburg indicates a sound
demand for more vehicles in the years to come, helping to reach
a critical mass in development and production. Moreover, EV
deployment poses quite a number of new challenges for urban
planning strategies and transportation policies. The Hamburg

Senate, the local state government, launched an ambitious

Photo provided by the City of Hamburg.

masterplan in November 2011. This not only includes the
extension of the ongoing implementation strategy but also
maps out several assignments to the municipal entities, such
as promoting EVs in municipal fleet procurement, installing
charging spots at public buildings, and considering EV-driven

concepts in tender procedures, for example, offering public plots.

// With regard to charging infrastructure, Hamburg has
constituted three binding rules: 1) charging stations on

public ground have to be in line with urban layout and city
architecture; 2) they have to be accessible for all EV users without
implying a customer relationship between provider and user
(“discrimination-free”) and; 3) they focus on 100 percent green
energy from renewable sources. This clear commitment to power
electric vehicles exclusively with electricity from additional
renewable sources is best practice in environmental policy

and will boost acceptance of this new technology.
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[ SNAPSHOT ] HAMBURG

POPULATION REGISTERED VEHICLES

5.1 million 834,000

222222112 G G G G G

41
222222822122
aepl2RRL2 T

$ C02 EMISSIONS

222222212

2282200212212

1.8 in city

5.1 million in Hamburg region Trade/
Services
20% Industry
t 32%
CITY SIZE ,

Households

22%

Traffic

26%

s

’:100,000 people ﬁ‘ =100,000 vehicles

TRANSPORTATION MIX*

Bike

12%
Public &3

Passenger
Transport

Vehicle

18% 42%
e
=B

28%

iR

AVG. DAILY TRAVEL (KM)™

[ COUNTRY CONTEXT ] GERMANY

ELECTRICITY MIX™

CURRENT EVs/PHEVs

Coal Lignite 42% 4 541
4

Nuclear 23%

Renewables 16.5%

EV/PHEV TARGET

Natural Gas 13.7%

Heating Oil, Pumped Hydro, Others 5.2%

2020: 1 million

EV & EVSE STATUS

350 15,000

268 passenger EVs 10,500 passenger EV/PHEVs

80 light duty EVs

4,300 light/heavy duty EVs
5 hybrid buses 50 hybrid buses
(end of 2011) by 2015

EV TODAY EV TOMORROW EVSE TODAY

EVSE TOMORROW

100 600

public public

100 600

corporate corporate

*Source: City of Hamburg, 2012. **Federal Association of the Electricity and Water Industry (BDEW). TFederal Motor Transport Authority, KBA, as of Jan. 1, 2012. tSource National Platform for

Electromobility, NPE, 2011. Photo provided by the City of Hamburg.
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COMMERCIAL FLEETS // There is continuous introduction of EVs in the existing cluster patterns

(logistics, aviation, maritime, renewable energy) and in specific branches of trade (e.g. media agencies).

INNOVATIVE
CONCEPTS:
HAMBURG
TRANSPORT
SYSTEM

EV FLEETS (100 PUBLIC CHARGING SPOTS)
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CAR SHARING: E-FLINKSTER
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STADTRAD (PUBLIC BIKE SYSTEM]

“Fleet Strategy” photo provided by the City of Hamburg. Photo credits: “Innovative Concepts Hamburg Transport System” (clockwise from top left): 1) Provided by the City of Hamburg.
2) DB Rent; 3) Hamburger Abendblatt; 4) Provided by the City of Hamburg.




EV SPOTLIGHT

Fully aware of today’s early market phase, policy-makers,

industry, academia and local authorities in Hamburg are

working hand-in-hand to establish a joint local strategy for
EV deployment. This dialogue-based approach, which brings together companies, trade
associations, the scientific community and social players, focuses not just on R&D-issues, but
places much emphasis on the demand side, business cases and the economical feasibility of a

broad-range implementation strategy for EVs and the respective mobility and energy schemes.

Urban planning in Hamburg is greatly impacted by the broad
diversification of mobility patterns, including: the adoption of

car sharing; public bike systems (resulting in increased need for

bike paths); the extension of public transport routes; and the need for a public EV charging
infrastructure. // Hamburg has a clear strategy for EV adoption, smart development of urban
structures, environmental and climate protection, competitiveness and economic viability.
This political approach also includes the implementation of e-mobility schemes in housing

programs, spatial planning and district development.

m While Hamburg is not home to traditional automotive industries,

there is great potential for EV innovation as Hamburg-based

industrial companies from the intralogistics sector

(Still, Jungheinrich, Linde), which have substant