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Emirates bet on green fuels
to drive public fleets
Abu Dhabi Civil Defense switches to NGVs

The General Directorate of Civil Defense in Abu Dhabi,
represented by the Technical Affairs Section, has converted a
number of its vehicles to operate on CNG instead of gasoline.
This move comes in line with the directorate’s contractual
obligation with Emirates Transport in a bid to achieve the
strategic goal of ensuring that all administrative services are in
accordance with the highest standards of quality and reduce
the use of natural resources.

Lt. Colonel Mohammed Abdul Jalil Al Ansari, Director General
of the Abu Dhabi Civil Defense, said that transforming the
vehicles to operate on CNG is based on the Civil Defense’s
belief in its role to improve the environment by setting a good
example through the use of alternative and environmentally
friendly energy.
“The decision to install the environmentally-friendly CNG
system falls under the direction and strategy of the federal
government to preserve the environment and reduce the
carbon footprint of the UAE,” he said. “These conversions will
also save approximately 50% of the normal cost to operate
these vehicles, which eases the financial burden on the
government.”
“The benefits of switching to CNG are plentiful. For one, the
natural gas is easily stored in the specifically designed
cylinders in various sizes to fit different vehicles. For two,
natural gas is cleaner, and therefore extends the life of the
spark plugs and the exhaust – as the gas does not affect the
walls of the engine’s cylinders. And three, CNG does not
contain any additives, which makes it free from pollution and
compatible with our efforts to be environmentally friendly,” Al
Ansari added.

Dubai trials new electric bus

HE Mattar Al Tayer, Chairman of the Board and Executive
Director of the Roads and Transport Authority (RTA),
inaugurated the trial operation of an electric bus powered by
batteries as a unique initiative at the regional level launched in
support of sustainable development plans of public
transportation with the aim of conserving natural resources,
and protecting the environment from pollution.
The new electric bus powered by batteries can be charged
up to 80% in less than 30 minutes. When fully charged, it can
travel a distance of 200 kilometers, at an estimated speed of
about 100 kilometers per hour.
The RTA will tentatively operate electric buses to evaluate
their environmental benefits, measure carbon emissions, the
distance covered with fully charged battery, bus speed,
battery lifespan, and bus adaptability to weather conditions in
the UAE, especially during the summer season. The test run
will also assess the engine efficiency and maintenance cost
among others. On the bases of these results the RTA will
decide on the next step.

“The RTA has rolled out several initiatives concerned with the
conservation of the environment. Among the pioneering
projects are the Dubai Metro and Dubai Tram projects; which
rank amongst the top mass transit projects worldwide. Both
are electricity-powered and have reduced the use of private
vehicles; which in turn would lead to curbing carbon
emissions in Dubai city, and help achieve the ultimate
objective ensuring safety and environmental sustainability for
future generations,” said Al Tayer.

Hydrogen-powered trolley tram hits the
streets of Downtown Dubai

Emaar Properties has marked another achievement
with the roll out of the zero-emission street trolley
tram, the Dubai Trolley. Covering Mohammed bin
Rashid Boulevard, it is the region’s first-of-its-kind
hop-on hop-off transit system that will offer easy and
free access for visitors and residents to several iconic
attractions in Downtown Dubai.
As part of the initial phase, the driver-operated Dubai
Trolley will drive across a distance of 1 km, offering a
relaxed transport experience for people and
enhancing access to landmarks such as Burj Khalifa,
the world’s tallest building; the Dubai Mall, the world’s
most-visited and largest retail and entertainment
destination; and Souk Al Bahar, an Arabesque
shopping and dining destination. The transit system
also offers convenient hop-on hop-offs at three 
world-class hotels: The Address Downtown Dubai,
Vida Downtown Dubai and Manzil Downtown Dubai.
Ahmad Al Matrooshi, Managing Director of Emaar
Properties, said: “Dubai Trolley is another innovative
addition to Downtown Dubai that also redefines the
concept of urban mobility. Emaar is presenting a
sustainable transport mode for visitors and residents
in Downtown Dubai. Apart from being environmentally
sustainable and enhancing the convenience of the
public, it is designed to be another compelling tourist
attraction in Dubai.” The double-decker trolley tram
can carry 50 passengers and is developed to the
highest safety standards.
When fully operational, Dubai Trolley will eventually
span 7 km across the entire breadth of Downtown
Dubai. Several crossings have been provided along
the tramway to safe pedestrian traffic.
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Steel-cutting ceremony of Middle 
East’s first LNG-powered harbor tug
Drydocks World and Maritime World, provider of maritime
and offshore services to the shipping, oil, gas and energy
sectors marked a key milestone in achieving environmental
excellence at the steel cutting ceremony for the Middle East’s
first LNG powered harbor tug ‘Elemarateyah.’ Held in
Drydocks World’s state-of-the-art steel fabrication center, the
beginning of this project sets a regional first and
demonstrates Drydocks World’s innovative approach to
providing maritime and energy sector solutions.

This landmark undertaking represents a major breakthrough
in the future of green technology and sets the course towards
a green economy for sustainable development. The large
global reserves of gas and the energy efficiency of LNG,
compounded by stringent emissions standards, positions
LNG as a commercially viable opportunity. 

LNG fuel has almost double the energy content of MDO fuel,
with LNG approximately reducing emissions of NOx by 85%
and CO2 by 25%. LNG as an alternative energy source is
gaining momentum as the ‘fuel of the future’ among the
global maritime community and Drydocks World strives to be
a pioneer in implementing this green technology throughout
their facilities, wholeheartedly supporting the Government of
Dubai’s environmental initiatives.

Drydocks World is experienced in building tugs and is now
modernizing the yards tug operations through pioneering the

LNG-power concept, with Elemarateyah due to be completed
in May 2016. The company is leading innovative technology
by constructing this tug, with its maintaining a strong
commitment towards green initiatives that positively
contribute to the industry and society. 

Drydocks World will embark on this project with active
participation from Wartsila supplying the main engine and
with Tasneef providing their valued classification services. The
company shares many core corporate values with these
companies such as safety, quality, customer service and
environmental sustainability. Their relentless efforts and
dedication to ensuring operational excellence coincides with
the importance Drydocks World places on safe optimal
productivity and continuous innovation.

Dubai is the gateway to green maritime products and
services, due to the strategic location, excellent infrastructure,
modern port facilities and shipyard services. Drydocks World
is proud to collaborate with these local and international
companies to position Dubai and the UAE at the forefront of
environmentally sustainable projects. 

The maritime industry is a pillar of the economy and Drydocks
World continually invests in infrastructure to deliver world-
class services. As the first in the Middle East to lead the way
with the LNG powered tug, Drydocks World looks forward to
many future successful project milestones.
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UASC names the world’s most
eco-friendly container vessel
United Arab Shipping Company (UASC) named the
industry’s most eco-efficient container vessel at Hyundai
Samho Heavy Industries (HSHI), Mokpo South Korea. M.V.
‘Barzan’ is a part of the industry’s first LNG-ready 
ultra-large container vessel fleet.
With a loading capacity of 18,800TEU, the DNV GL
classed vessel M.V. ‘Barzan’ is first in a new class of
leading ultra-large container vessels that will be the largest
in UASC’s fleet to date and will set new standards for fuel
and energy efficiency, due to optimized vessel design and
an array of propulsion and equipment efficiency
technologies. Preliminary calculations indicate an EEDI
(Energy Efficiency Design Index) value that is close to 50%
below the 2025 limit set by IMO. UASC is working to
establish a range of additional metrics and targets through
which the efficiency of UASC’s vessels can be managed to
drive further reduction in carbon emissions across all UASC
vessels.

The M.V. ‘Barzan’ has a CO2 output per TEU that is more
than 60% below a 13,500 TEU vessels delivered just three
years ago.
“We understand that providing environmentally friendly
transport solutions and recognizing environmental initiatives
around the globe are no longer a choice; they are a
necessity for both our organization and our customers”,
said Jørn Hinge, President and Chief Executive Officer of
UASC. “M.V. ‘Barzan’ and the 18,800 TEU fleet will
complement the 15,000 TEU fleet, being gradually
delivered since November 2014 and operating on the 
Asia-Europe trades as part of the Ocean 3 services. There,

Barzan will deliver the industry’s lowest per-container levels
of CO2 output.”
“We are increasingly servicing environmentally aware
customers across the globe. We push the boundaries of 
eco-efficiency standards to ultimately ensure that our
customers can achieve higher levels of environmental
sustainability” Hinge added.
“The M.V. ‘Barzan’ is equipped with an eco-friendly system
incorporating state-of-the-art technologies to meet the
reinforced maritime regulations and provide UASC with a
competitive advantage” said Mr. G. J. Ha, President and
CEO of Hyundai Samho Heavy Industries. “I am certain this
vessel will further promote UASC’s and its alliance partner’s
business competitiveness, and our own reputation as
Builders, thereby paving the way for a closer relationship
between UASC and Hyundai Heavy Industries Group” he
added.

UASC’s eleven newbuild 15,000 TEU and six 18,800 TEU
vessels are scheduled to be fully delivered by 2016. This
year, UASC will receive a total of 10 new vessels.
Technologies previously used by UASC that proved
extremely effective in reducing fuel consumption and CO2
emissions have been applied as best in class modus
operandi across the board. Technologies and solutions
deployed on the M.V. ‘Barzan’ and all 18,800 TEU vessels
include shore-to-ship power supply solution for zero
emissions at berth and energy efficient integrated system to
monitor and optimize propulsion systems, machinery
operations and navigation decision-making amongst others.



June 2015 5

Sime Darby Offshore Engineering joins 
Gas Malaysia Berhad for Bio-CNG venture
Sime Darby Offshore Engineering Sdn Bhd (SDOE) and Gas
Malaysia Berhad (Gas Malaysia) have teamed up to pursue
business opportunities in the Bio-CNG value chain with the
setting up of a joint venture company known as Sime Darby
Gas Malaysia Bio-CNG Sdn Bhd (JVCo). SDOE will hold a
51% stake in the JVCo while the balance of 49% will be held
by Gas Malaysia. 

SDOE, through its Technical Services division is principally
involved in supplying, installing, commissioning and providing
support services for the Bio-CNG business, namely Bio-CNG
systems, distribution trailers, tanks and after-sales services. It
is a wholly-owned indirect subsidiary of Sime Darby Berhad. 

Incorporated in Malaysia since 1992, Gas Malaysia is a
leading company involved in the distribution of natural gas
and liquefied petroleum gas to industrial, commercial and
residential customers in Peninsular Malaysia via its Natural
Gas Distribution System. Gas Malaysia is on track to further
grow its existing core business whilst venturing into new
areas of business, namely the Combined Heat and Power,
and Virtual Pipeline, to catapult future growth. 

Bio-CNG is a sustainable and eco-friendly alternative energy
source to fossil fuels. It is generated from residues and waste
materials which reduce greenhouse emissions which would
otherwise be released if not captured and treated. 

As a carbon neutral fuel alternative, Bio-CNG can be
efficiently stored and transported in CNG cylinders, providing
customers with a more cost-efficient means of gas
distribution and in the long-term advance the nation’s bio-
economy footprint by reducing imports of coal and gas. 

“This partnership is a much anticipated development as it is
in line with one of Sime Darby’s strategic growth initiatives,
which is to position SDOE as an integrated engineering
service player in the Bio-CNG business,” said Encik Alan
Hamzah Sendut, Executive Vice President of Sime Darby’s
Energy & Utilities (Non-China Operations) division.

“With the respective areas of expertise and competencies
being brought to the table through this Joint Venture, we
foresee vast economic potential and development of niche
technical skill sets from the synergies between SDOE and
Gas Malaysia.” 

SDOE first ventured into the Bio-CNG business in 2010.
Since then, the company has installed and successfully
commissioned its first full scale Bio-CNG plant to Felda
Global Ventures Holdings Berhad (FGV) in February 2015.
The project features the first plant in Malaysia to produce
Bio-CNG, with a production capacity of 80,000 MMBtu per
annum.

Commenting on the JV Agreement, Chief Executive Officer of
Gas Malaysia Berhad, Encik Ahmad Hashimi bin Abdul
Manap said, “With over 20 years of experience in selling,
marketing and distributing natural gas to industrial,
commercial and residential sectors in Peninsular Malaysia, we
remain confident on our potential network and infrastructure
to facilitate the proposed business activities for this joint
venture.”

“With this strategic alliance and the combined strength of
each partner in their respective fields, we remain optimistic
that this joint venture will deliver sustainable growth in the
near future,” he concluded. 

The signing of the JV Agreement marks the first step towards
greater synergies of expertise between Sime Darby and Gas
Malaysia to capture opportunities within the Bio-CNG
business.
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World’s largest power plant equipped by 
Wärtsilä dual fuel engines opens in Jordan 
The inauguration of IPP3, the world’s largest internal
combustion engine (ICE) power plant, took place at the plant
site near Amman, Jordan. The plant is powered by 38
Wärtsilä 50DF multi-fuel engines with a combined capacity of
573 MW. In recognition of its world record size, the plant has
been accepted into the Guinness book of records. 

The ceremony was hosted by the owner of the plant AAEPC
(Amman Asia Electric Power Company) and will be held
under the patronage of His Majesty King Abdullah II Ibn Al
Hussein of Jordan. Wärtsilä has been responsible for leading
the EPC (engineering, procurement and construction)
consortium delivering the largest Smart Power Generation
plant in the history of the company.

“It is a great pleasure to witness the inauguration with
Wärtsilä and other project partners. We are very proud of the
world’s largest engine power plant,” said Taemin Kim,
Administration Manager of AAEPC.

IPP3 will be used for covering the sharp daily peaks of
electricity demand in Jordan. Fast starting and the capability
of ramping output up and down quickly and efficiently are key
features of ICE technology. “By starting one engine at a time,
the plant can follow the demand very precisely,” Kim
confirmed.

IPP3 and its sister plant, the 250 MW IPP4, have been in
commercial operation since late 2014. According to data
provided by the Jordanian grid operator NEPCO, their impact
on the Jordanian power grid has been remarkable. Since the
two engine plants have covered most of the peak demand,
large gas turbine power plants in the grid have been released
from this task. As a result, turbines now produce steady
baseload, operating much more efficiently. This leads to
significant savings in fuel, energy costs and CO2 emissions.

“This empirical evidence shows how our Smart Power
Generation power plants can optimise entire power systems
by providing much-needed flexibility. Using ICEs for peak load
and gas turbines for baseload is the perfect combination in
improving overall efficiency of the grid,” commented Upma
Koul, Business Development Manager at Wärtsilä.

Fast-reacting back-up capacity will also be needed to
balance variable renewable power. 600 MW of solar and
1200 MW of wind energy are expected to be installed in
Jordan by 2020.

In addition to operational flexibility, IPP3 provides fuel
flexibility. The tri-fuel plant can run on heavy fuel oil (HFO),
light fuel oil (LFO) and natural gas. Currently HFO is used due
to shortage of natural gas. The plant will start to use LNG-
based natural gas later this year, as soon as it becomes
available. “The readiness to use different fuels was essential
for us, and Wärtsilä’s engines are the optimal technology for
this,” Kim says.

Wärtsilä sees strong growth in the Middle East and has
attracted new orders recently from Oman and Saudi Arabia.
Wärtsilä’s total installed capacity in the Middle East is
approximately 7000 MW.
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Azerbaijan strengthens CNG 
fueling network
The State Oil Company of Azerbaijan (SOCAR) believes
that compressed natural gas can become an engine fuel
of future in Azerbaijan. According to the company’s
president Rovnag Abdullayev, it is expected that in future
natural gas will make 30-35% of the engine fuel market in
the country.

Moreover, SOCAR plans to fully cover Baku with natural
gas fueling stations. “Within a year or a year and a half
we will try to establish a CNG filling station network all
over Baku,” said Abdullayev. They expect to open six
fueling stations this year.
He also commented that the first CNG station in Baku
will be opened very soon and it will be located near the
bus depot of the company Baku Bus. The second station
will be opened in Zabrat settlement. Later more facilities
will be constructed at motor highways every 180
kilometers.
SOCAR branches will be responsible for the network
development.
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Taiwan and Canada
develop hydrogen
fuel cell energy

During the two-day Hydrogen Fuel Cell 2015
Conference in Vancouver, a Memorandum of
Understanding (MOU) to expand bilateral collaboration
was signed between the Canadian Hydrogen and Fuel
Cell Association (CHFCA) and Taiwan’s Green Trade
Project Office (GTPO).

This clean-energy agreement will focus cooperative
efforts on fuel cell development for back-up power
applications, fuel supply for transportation vehicles,
and stationary power supply for buildings, announced
the Canadian Trade Office in Taipei (CTOT).

Kathleen Mackay, Executive Director of the CTOT,
stated: “In combination with the renewal last year of
an MOU between CHFCA and the Taiwan Fuel Cell
Partnership, the close cooperation and harnessing of
the strengths of two of the world’s most advanced
hydrogen and fuel cell industries will provide the
necessary environment for the rapid development of
these crucial technologies.”

The biennial Hydrogen Fuel Cell Conference is hosted
by the CHFCA to increase awareness of the
economic, environmental and social benefits of
hydrogen and fuel cells.

Tesla plans to install
electric charging
stations in Japan

The California-based automaker will be making a large
investment into its charging infrastructure across the
Asian country and will build more “supercharger”
stations, said the company’s CEO Elon Musk. Tesla
Motors, which began selling the Model S electric car in
Japan last year, currently has six electric charging
stations: three in Tokyo and one each in Yokohama,
Osaka and Kobe.

Musk emphasized that the new charging stations will
operate independently of Japan’s electric grid, which
has seen prices rise as nuclear power plants in the
country remain offline following the 2011 Fukushima
nuclear accident, reported Kyodo News.

“We’ll buy utility power that’s coming from solar panels,
or we’ll have solar panels on the charge station itself.
There will be no impact to the electrical grid in Japan,”
he said. “That way, the cost of electricity is much less
and the electricity is coming from pure sunlight, which is
therefore very clean.”

Musk also announced Tesla will be opening seven new
service centers in Japan by the end of the year to boost
sales in the country, which currently has only one such
facility in Yokohama. “Later this year, we will go to eight
service centers, so we’re steadily opening up more and
more service centers,” he added.
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Carrefour China unveils electric shuttles 
Last month, Carrefour China launched its first fleets of electric
shuttle buses at Caoying Store, Shanghai, and at Shenzhen
Carrefour to help shoppers commute. With this initiative, the
company has become the first chained retailer in the country
to drive the “green consumption, green transportation”
philosophy into the local communities.
Eric Deliers, The Carrefour East Territory President &
Carrefour China Vice President attended the ceremony in
Shanghai, and cut ribbon with local government
representative as well as the bus supplier. All participants and
Carrefour customers were invited to visit the E-bus and made
trial ride.
The trial involves 20 vehicles. Carrefour will expand the
electric bus service at its 270 stores in China after the pilot in
Shenzhen and Shanghai. Regarding technical features, the
maximum mileage of the bus is 150km, and it can be
charged through traditional charge stations as well as
portable charger on the bus.
Earlier this year Carrefour announced that it was rolling out
200 trucks running on biomethane for its deliveries in
France’s main urban areas (Paris, Lyon, Bordeaux, Marseille
and Lille) between now and 2017. Carrefour is so far the first
French retailer to make a commitment of this scale to
reducing the environmental impact of its deliveries and
tackling waste.
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American company is powering 
155 hybrid electric buses in China
Highpower International, Inc., a developer, manufacturer, and marketer of lithium and nickel-metal hydride (Ni-MH)
rechargeable batteries, and a battery management systems and battery recycling provider, announced that its large format
lithium batteries are now installed on 155 hybrid electric buses in China as of March 31, 2015, mostly being operated in
municipal areas in Shanghai.  

In the first quarter of 2015, the company's large format lithium batteries were installed on another 74 hybrid electric buses
in additional to 81 buses installed in 2014.  The hybrid electric buses are mainly manufactured by Shanghai Wanxiang
Daewoo, a Chinese and Korean automobile joint venture.

According to market data estimates, there are around 1.5 million buses in operation in China today, with a mandate that
they can only be on the road for eight years. This equates to a changeover market of around 190,000 buses every year in
China, without taking into account any growth. 

Today, only 6% of the Chinese population owns a vehicle. The figure is growing, but 94% of 1.4 billion people still need
transportation, and they do this largely by bus. A recent announcement stipulated that starting in 2016, 20% of
government vehicle purchases must have zero emission technology. A report by Navigant Research, by 2018 it is
expected that 75,000 electric buses will be on the roads globally, with the Asia-Pacific market making up 75% of the
market. 

George Pan, Chairman and CEO of Highpower, stated: "Electrical transportation is a strategic and important market for
Highpower. China's central and local governments are committed to fighting air pollution. Since our large format lithium
batteries were certified by China's National Quality Control & Inspection Center for Buses last August, we have been
actively exploring the electric bus market in China along with our partners. We are optimistic about the growth
opportunities of the market in the coming years."
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Chinese largest electric bus manufacturer 
delivers zero-emission fleet to LA Metro
The Los Angeles Metropolitan Transportation Authority (LA
Metro) has officially taken delivery of their first five battery
electric transit buses from BYD. LA Metro, known in the
transit community as the Nation's first clean-air fleet with their
conversion to CNG transit buses, is now also the first major
transit property in the United States to begin electrifying their
fleet with truly zero-emissions buses. These 40-foot buses
will be direct integrated into their daily operations, as the
buses are capable of driving more than 155 miles on a single
charge.

"BYD is creating jobs and providing an anchor for new
businesses to locate in Los Angeles County and to provide
jobs for our people," said Los Angeles County Supervisor
Michael Antonovich who was instrumental in bringing BYD to
Southern California. 
The unveiling ceremony was held at LA Metro's Patsaouras
Transit Plaza behind Union Station, and was attended by a
number of city officials and business executives including LA
County Supervisor Michael Antonovich, LA World Trade
Center CEO Stephen Cheung, and BYD Company Founder
and Chairman Chuanfu Wang.

"I am so proud to see the electrified transportation movement
alive and well here in Los Angeles," said Wang. "We know
from widely available data, that buses and taxis emit nearly
30% of the world's harmful emissions, yet only account for
1.7% of total vehicle ownership! The fastest way for us to
influence the most change, and help as many people as
possible, is to replace our fossil fuel burning transit buses,"
he continued. 

The buses

BYD's Battery Electric bus employs many advanced
technologies developed in-house by a staff of more than
15,000 R&D engineers including the BYD Iron-Phosphate
battery which boasts the only 12-year-battery warranty in the
industry. Combined with BYD's proprietary in-wheel hub
motors and regenerative braking system, the BYD battery
electric bus offers the lowest life cycle cost of ownership. The
BYD electric bus delivers a host of operational and
environmental benefits for public transit riders, bus operators
and residents of the community – it is very quiet and ensures
a comfortable ride without vibrations, jerks or the noise
associated with the conventional buses and combustion
engines. 

The bus can also drive for more than 155 miles even in heavy
city traffic on a single charge. As of April 1st, 2015, BYD bus
fleets have completed greater than 50 million miles "in
revenue service" and have been evaluated by more than 150
cities in 36 countries around the world. To date, BYD has
built over 5,000 electric buses globally, making it by far the
most popular electric transit vehicle on the planet.

Los Angeles Metro will test the first five electric buses on
various routes around the city to evaluate their optimal route
profiles. There are still 20 more electric buses left on Metro's
contract with BYD Motors, and if all goes well, the city hopes
to see more electric buses on the streets soon.
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Singapore: world’s first electric 
taxi for tropical cities is launched
Named EVA, the electric taxi is built by TUM CREATE, a
collaboration between Nanyang Technological University
(NTU) and one of Europe’s top universities, Germany’s
Technische Universität München (TUM). The project is sup-
ported by the National Research Foundation, Prime
Minister’s Office, Singapore.

Gracing the unveiling ceremony is His Excellency Dr
Michael Witter, Ambassador of the Federal Republic of
Germany, accompanied by NTU President Professor Bertil
Andersson and TUM Vice President for Research and
Innovation Professor Thomas Hofmann.
Professor Bertil Andersson said the EVA Electric Taxi
project is a good example of future electro-mobility and its

possibilities, achieved by leveraging NTU’s established
track record in application-driven engineering and TUM’s
deep expertise in electro-mobility.

“NTU is at the forefront of sustainability research and we
had identified electro-mobility as one of the solutions 
necessary to tackle climate change. Our success in 
building an electric car for the tropics is a big step forward
in realising our vision for a more sustainable future for
everyone,” said Prof Andersson. 
“Equally significant is that EVA is the first car ever
designed, developed, and manufactured locally. While
Singapore is not an automotive manufacturing country, the
nation’s economy will definitely benefit in the long run
through technology transfer. We are now among the 
leaders in electro-mobility systems and will be able to offer
our knowledge and services to the automotive industries in
this region.

“Through TUM CREATE, we have also trained local talent
and built a pool of electro-mobility experts who will be in
strong demand, given that the electric vehicle production
globally is expected to rise rapidly over the next decade.”
TUM CREATE Chief Executive Officer Professor Maria-
Elisabeth Michel-Beyerle said many of the technologies

researched and used in building EVA, such as its specially
tailored fast-charging battery system, had yielded 
innovations beneficial to the automotive industry.
“Through EVA, this partnership between TUM and NTU has
led to the development of several technological innovations
which have caught the attention of the automotive indus-
try,” said Prof Michel-Beyerle. 

“Last year EVA received the eCarTec Award, the Bavarian
State Prize for Electromobility at the eCarTec, the world's
largest electromobility fair held in Munich, Germany. We
are also now in discussions with some companies who are
interested to commercialise our innovations.”
Prof Michel-Beyerle highlighted that EVA’s achievements
are even more significant as it was built here in two years
by a small team of about 40 researchers, who were mostly
PhD students from about 20 nationalities. In contrast, car
manufacturers typically have huge work teams with vast
experience at their disposal to design and build concept
cars.

EVA’s suitability for Singapore

The research team’s decision to build an electric taxi fitting
Singapore’s climate was for very practical reasons. 
By replacing fuel-burning vehicles with electric-powered
ones, carbon emissions as well as local noise and exhaust
emissions can be reduced. 

Existing taxis also have far greater impact on the 
environment compared to private passenger cars. In
Singapore, taxis make up less than 3 per cent of the 
vehicle population. Despite their small numbers, they
account for 15 per cent of the total distance covered by all
vehicles in Singapore. 
Many taxis run on two-shift rotation for up to 24 hours
every day, covering an average of 520 km. In addition,
transportation companies around the world typically 
re-purpose passenger cars as taxis.
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Professor Markus Lienkamp, the Scientific Advisor Director
at TUM CREATE who planned the EVA project from 
conception to its eventual completion, said the research
team had set out four years ago asking very important
questions such as whether electric vehicles would be 
feasible for public transport systems in megacities.

“Many of the public transportation vehicles today are 
re-purposed from their original design as passenger cars
and vans, into taxis and shuttle buses,” said Prof
Lienkamp, who is also the Director of Research for TUM’s
Munich School of Engineering and the Science Center for
Electromobility.
“Now that we have proven that it is possible to design
vehicles for specific purposes of public transport, it has
opened up new questions for us to explore, mainly how
purpose-built electric vehicles would fit into the whole
transport eco-system together with the trains and buses,
and how these solutions can reduce travelling times and
energy usage used for transportation.”

Professor Lam Khin Yong, NTU’s Chief of Staff and Vice
President for Research, said many of EVA’s innovations
can also be applicable and deployed to other industry 
sectors in Singapore, such as its energy-efficient air 
conditioning system and lightweight carbon-fibre 
composites. 

“Due to the hot and humid weather in the tropics, a 
significant amount of energy is consumed by the air 
conditioning system in automobiles,” said Prof Lam, who is
also the Co-Scientific Advisor Director at TUM CREATE.
“The innovative energy efficient air conditioning solutions
deployed in EVA, like its new energy-efficient compressor
technologies, can be adopted in both current and future
vehicles to reduce their carbon footprint.
“In addition, NTU’s key research projects at the Energy
Research Institute such as our inductive wireless charging
technology, a good alternative to the current plug-in 
conductive charging, are also successfully installed in
EVA.”

EVA’s innovative design

EVA’s fast-charging battery system is able to give it a
range of up to 200 kilometres with just a 15-minute
recharge. Despite having to house a large battery pack,
EVA is actually 150kg lighter than other comparable-sized
taxis due to its lightweight carbon-fibre composites.

Its ergonomically designed seats are equipped with a 
purpose-built system where moisture and heat are sucked
away from the surfaces of the seat, so as to maximise
comfort for passengers.
The front passenger seat can also be folded forward to
reveal an integrated child seat for children aged 9 months
to 3 years old, filling the void in the area of safety for young
taxi passengers

The climate controls, in-car entertainment, booking and
digital payment systems are also linked via the infotain-
ment system. This allows passengers to control
air-conditioning and audio settings wirelessly from their
personal mobile devices.

Moving forward, TUM CREATE will look at testing the car
further on the NTU campus. NTU’s complete eco-system
of public and private transportation, including public and
shuttle buses, private cars, bicycles and prototype
autonomous vehicles makes it the ideal living test-bed.

Over the next four years, NTU will also turn into a national
test-bed for smart mobility solutions, such as 
Vehicle-to-Everything (V2X) technology, which looks at
equipping cars with devices that can talk to traffic 
nfrastructure and other cars. 
NTU has a complete eco-system of public and private
transportation, including public and shuttle buses, private
cars, as well as prototype electric and autonomous 
vehicles.
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Himachal Pradesh trials electric
and CNG buses in Manali
In wake of the tough stance of the National Green Tribunal
(NGT) against diesel vehicles causing pollution in Rohtang
Pass area, Himachal Pradesh transport minister G S Bali
announced they will introduce electric buses on trial basis
in Manali area, in Northern India.

Bali said that companies like Tata, Ashok Leyland, Eicher
besides Mahindra and Mahindra had been approached for
buying electric buses. He said that these electric buses
would be put on trial in Manali and surrounding areas soon
to know their performance in the hilly areas before putting
them in use for Rohtang Pass.

He also stated that discussion was going on with some
companies for introducing CNG buses too. In next couple
of months CNG buses too would be put on trial in Manali
area before using them for Rohtang route. To sort out the
issue of funding these eco-friendly buses, NGT would be
approached to seek direction about the agencies through
which the funds would be procured.

While conducting hearing on Rohtang Pass pollution issue
on April 15, NGT bench headed by its chairperson Justice
Swatanter Kumar had ordered that at Manali, Vashishtha
and Gulaba check-posts adequate staff and infrastructure
should be placed such that no diesel vehicle was permitted
at Rohtang Pass with effective from May 1, 2015. However,
later during the NGT hearing held in Shimla on April 23,
bench relaxed the ban till May 5.

The minister has also announced the addition of seven-
battery operated vehicle in Shimla town on trial basis. He
said that based upon their success such vehicles would be
introduced in different parts of Shimla.

Goa State: Kadamba buses may switch to CNG

In order to cuts costs and increase profitability, and
also to reduce pollution, Goa's state-run Kadamba
Transport Corporation (KTCL) is studying the 
possibility of converting its buses from diesel 
fuel to compressed natural gas.

KTCL chairman Carlos Almeida will study how the
Delhi transport corporation is plying their buses on
CNG. "If we convert our vehicles to CNG, we can
reduce the costs to three-fourths of the cost on
diesel. Presently, we are spending around 30 crore
on diesel. With CNG, we will manage with about 20
crore," he said.

Almeida and the directors will be visiting the DTC's
Delhi depot to check out on issues such as storage
of gas, conversion kits and other technical and
commercial details. "We are at the initial stage but
we need to start somewhere," Almeida said.

If the KTCL's diesel-to-CNG conversion does 
happen as planned, it would be a landmark 
development for the corporation, in terms of savings
and pollution. Incidentally, the DTC claims to be the
first transportation system in the country to have
adopted CNG buses in its city fleet.
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Korea: 100,000 electric vehicle charging 
stations to be built in Seoul by 2018
People in Seoul will be able to use electric vehicle charging
stations in 2 to 3 years, since the Seoul City Government and
KT have decided to install 100,000 mobile charging stations
for electric cars. Then, the number of charging plugs will far
exceed 200,000, which will make charging much easier.
KT announced on May 13 that it signed a Memorandum of
Understanding with the Seoul City Government and
Powercube to expand its mobile charging infrastructure for
electric cars.

As a result, Korea's second-largest mobile carrier is going to
install charging stations (charging tags) for electric vehicles
on many buildings, including its branches in Seoul. 
The company will also provide support for creating charging
tags using infrastructure for telecommunications and operate
mobile charging systems.
The Seoul City Government will offer places for the construction of mobile charging tags under its jurisdiction. Powercube
will be in charge of providing and managing mobile charging infrastructure. The Seoul City Government is also planning to
install 100,000 charging tags by the end of 2018, and to make Seoul a city with the best charging infrastructure for 
electric cars.

Unlike fixed charging terminals only installable in specific parking lots, charging tags that KT and the Seoul City
Government will make could charge electric vehicles with mobile charging terminals, after charging tags are installed on
electrical plugs in a public parking lot. Therefore, it will be possible to use mobile charging terminals without constructing
separate charging facilities. Users will be charged for the electricity bill by charging tags on electrical plugs, since tags
will be able to recognize users and monitor how much electricity people use in real time.
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A Rolls-Royce pure-gas engine has driven Nor Lines’ Kvitbjørn
into the history books by becoming the world’s first vessel to
operate between Asia and Europe solely on liquefied natural
gas.
The ship sailed to Norway from Tsuji Heavy Industries shipyard
in Jiangsu, China, via Singapore, and subsequently made LNG
bunkerings in Cochin, India and Cartagena, Spain. This was the
longest voyage ever undertaken by a vessel running solely on
LNG and was completed in Bergen on March 29.
Tor Arne Borge, Nor Lines, CEO said: “The success of the
voyage from Asia to Europe on LNG not only confirms the
energy-saving and emissions-reduction attributes of Rolls-
Royce’s pure gas engine but provides evidence to owners of
larger tonnage that LNG is not just for short sea coastal ships.
The Environship concept with the Bergen engine has exceeded
all our expectations.”
The Environship, which can be adapted for different ship types, incorporates a range of  Rolls-Royce technologies to deliver
efficiency savings for ship owners. These include a Bergen engine powered by LNG, the Promas combined rudder and
propeller, a hybrid shaft generator to optimize use of electrical power and an innovative wave-piercing hull design. The
combined technologies that make the Environship concept reduces CO2 emissions by up to 40 per cent compared to similar
diesel powered vessels, dependent on operational profile.
Kvitbjørn is about to enter operation delivering cargo in ports between Hamburg, the Netherlands and the Norwegian
mainland’s most Northern city, Hammerfest. Nor Lines expects to take delivery of sister ship Kvitnos in June.

Source: Rolls-Royce

Nor Lines’ vessel achieves world’s longest
journey by LNG at sea
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The three companies signed  a Memorandum of
Understanding (MoU) to boost the development of CNG
vehicles and the necessary infrastructure. The signing of
this two-year agreement took place in the framework of
the strategy shared by the three companies that aims at
fostering sustainable mobility through the use of alternative
fuels in order to promote the fight against climate change
and improve air quality in cities.

Accordingly, EDP, SEAT and Volkswagen-Audi Spain will
collaborate in the development of joint commercial
packages that will include natural gas vehicles, refueling
infrastructure and fuel supply. In parallel, they will also
launch several initiatives to attract new customers.

In addition, the agreement foresees the development of
commercial offers for the car rental industry, focused on
renewing their fleets with CNG vehicles. Furthermore, the

EDP, SEAT, Volkswagen-Audi Spain 
encourage natural gas vehicle sector

three companies will develop joint sustainable mobility
demonstration projects, in which SEAT and Volkswagen-
Audi Spain will supply NGVs while EDP provides the
necessary refueling infrastructure.

Similarly, the three partners will coordinate several activities
to raise public awareness on the benefits of natural gas,
whether those initiatives are developed by the companies
themselves or through a partnership with industry
organizations or public administrations. They will also map
the geographical distribution of CNG stations.

By virtue of this agreement, SEAT and Volkswagen-Audi
Spain will develop commercial offers for their CNG models
that will adapt to the fleet renewal plan developed by EDP.
Moreover, the three companies will study installing several
CNG public refueling points at car-dealers of special
relevance.

Source: Volkswagen-Audi Spain
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VTG, Chart display first tank wagon 
for LNG transport on European rails
VTG Aktiengesellschaft, wagon hire and rail logistics company, is celebrating a European premiere. Under the brand
LNG by Rail, the company is showcasing Europe’s first tank wagon for transporting LNG to the public during the
‘transport logistic’ trade fair in Munich. Chart Ferox is partnering VTG in designing the tank. The tank wagon makes it
possible to supply Europe with environmentally-friendly natural gas in future using environmentally-friendly rail transport
regardless of the presence of pipelines.

Two LNG tank wagons will replace four trucks and five tank containers on the road. “We are very pleased to be able to
present our LNG prototype. Three years from the project launch, the wagon has finally taken on physical form and can
be touched and tested by customers and any other interested parties,” said Heiko Fischer, CEO of VTG
Aktiengesellschaft.

VTG has developed and built two prototypes for transporting LNG by rail. Chart Ferox built the tank. It is fitted with 
special insulation, which allows the cryogenic (-162° C) LNG to remain in the tank wagon for up to six weeks. A vacuum
has been generated for the gas for this purpose between the inner tank and the surrounding outer tank. Special 
suspension and bearing technology for the inner tank inside the outer tank afforded particular effort in its development.

Moreover, extensive vibration calculations and tests needed to be performed by the VTG and the Chart designers for this
purpose. Operational authorization for the wagon was already issued by the German Federal Railway Authority in 
mid-April making now series production possible.

Source: VTG Aktiengesellschaft
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Ford will offer 2016 F-150 with 
natural gas and propane options
The manufacturer announced it will offer the 2016 F-150
with an available gaseous-fuel prep package that enables
5.0-liter V8-powered models to run on clean, low-cost
compressed natural gas or propane, making Ford the only
manufacturer of a CNG/propane-capable half-ton pickup.
The vehicle will be available to order this summer with a
factory-installed, gaseous-fuel prep package that includes
upgraded intake and exhaust valves and valve seats to
ensure the engine performs to Built Ford Tough standards
customers expect.

“We surveyed customers likely to use natural gas or
propane, and 72% told us they want to have these alter-
native-fuel capabilities available on F-150 with the 5.0-liter
V8 engine,” said Jon Coleman, Ford fleet sustainability and
technology manager. “We expect the gaseous-fuel prep
package will be even more popular than it was on the
2014 F-150 with the 3.7-liter V6 engine, given the capabili-
ty of the 2016 F-150 5.0-liter V8.”

2016 F-150 trucks running on CNG or propane will be
able to tow the same amount as if they were running on
gasoline. Payload capability is the same as well – minus
the weight of the installed CNG or propane system.
Thanks to the use of advanced light-weighting materials,

the 2016 F-150 with an installed CNG or propane system
can haul hundreds of pounds more than a similarly
equipped 2014 F-150.

Ford has sold more than 57,000 CNG/propane-prepped
vehicles – seven times more than all other major U.S.
automakers combined – since 2009. Sales have grown
each of the last five years, reflecting Ford’s commitment to
sustainability and offering customers true power of choice
in alternative fuels. Ford sold a record 16,821 commercial
vehicles with CNG/propane gaseous engine-prep pack-
ages in 2014, and 2015 is shaping up to be an even
stronger year.

Source: Ford

Spain: HAM develops LNG mobile 
unit for fueling station in Burgos
Specialized in the design, construction and maintenance of fueling facilities that
supply liquefied natural gas, the HAM Group is developing and will soon be
installing its fifth mobile unit for a service station located in Beroil at the A1
highway, Km. 247, in the town of Rubena, Burgos.

Currently, HAM has three mobile stations located in different parts of the
Spanish territory, and another recently opened in the city of Leeuwarden, 
northern Holland.
The presence of LNG filling stations is growing since the fuel is the alternative to
diesel, especially in the heavy transportation. Its lower cost and greater 
sustainability make LNG an increasingly attractive option.
Due to this increased interest in such environmentally-friendly fuel, HAM is undertaking an expansion plan for the sale of
LNG mobile stations not only in Spain, but also in France and Italy where it has been operating for several years.

Source: HAM
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Asian NGV statistics
NGV statistics

Country

Natural Gas Vehicles Refuelling stations

VRA

Monthly gas consumption (M Nm3)

Last update

Total Cars/LDVs MD/HD
Buses

MD/HD
Trucks Others Total Public Private Planned

Average 
consumption

(actual
report) 

The 
consumption

in theory

Reported
consumption

Notes: The column 'theoretical monthly consumption' is calculating total monthly consumption if cars consume 180, buses 3000, trucks 800, and other vehicles 50 Nm3 per
month
There is, of course, a huge difference between different truck types. A 44 ton truck may consume up to 8000 (not 800) Nm3 per month.

Iran 4.068.632 4.062.580 6.036 16 2.268 2.233 35 608,33 749,39 81,2% March 2015
China 3.994.350 2.587.288 1.025.531 331.531 50.000 6.502 6.302 200 2.913 9 3810,03 0,0% October 2014
Pakistan 3.700.000 3.520.000 180.000 2.997 2.997 642,60 0,0% August 2014
India 1.800.000 500.000 300.000 200.000 800.000 936 936 163,21 1190,00 0,0% December 2013
Thailand 466.845 393.315 17.167 54.596 1.767 499 471 28 166,29 0,0% March 2015
Uzbekistan 450.000 450.000 213 213 50 81,00 0,0% June 2013
Armenia 244.000 192.000 17.300 34.700 345 9 336 26,53 114,22 23,2% December 2011
Bangladesh 220.000 145.304 10.000 27.000 37.696 585 585 13 91,55 79,64 115,0% April 2013
Russia 111.001 105.044 3.182 2.774 1 279 253 26 600 4 36,00 30,67 117,4% December 2014
Georgia 80.600 51.000 6.000 5.000 18.600 100 100 25 32,11 0,0% November 2013
Malaysia 55.999 55.345 594 60 184 182 2 10 14,80 11,75 126,0% October 2013
Japan 42.590 16.564 1.560 22.516 1.950 314 274 40 612 25,77 0,0% March 2013
South Korea 40.532 8.203 31.069 1.257 3 201 101 100 93,00 95,69 97,2% November 2014
Myanmar 27.137 23.658 3.475 4 45 45 14,69 0,0% September 2014
Tajikistan 10.600 10.600 53 53 4,13 1,91 216,5% December 2007
Indonesia 6.300 5.456 572 22 250 46 46 4 2,73 0,0% December 2014
Kyrgyzstan 6.000 6.000 6 6 0,60 1,08 55,6% December 2007
Singapore 4.638 4.618 20 3 2 1 1,03 0,89124 1,155693192 October 2013
United Arab Emirates 4.179 4.129 50 18 17 1 54 1 1,05 0,89 117,6% December 2014
Turkey 3.850 1.850 2.000 14 8 6 35 4,20 6,33 66,3% December 2011
Australia 3.110 25 2.060 275 750 52 5 47 10 130 5,99 0,0% June 2013
Moldova 2.200 2.200 24 24 0,40 0,40 101,0% Septemebr 2011
Afghanistan 1.701 300 1 1.400 2 2 August 2013
Vietnam 462 400 50 12 7 7 July 2012
New Zealand 201 19 61 84 37 14 14 0,26 0,0% December 2010
Qatar 76 1 75 1 1 0,23 0,0% September 2013
Philippines 20 20 1 1 0,06 0,0% November 2013
Kazakhstan 20 20 1 1 90 November 2013
Turkmenistan 1 1 November 2009
Greater Asia 15.345.043 12.145.899 1.426.843 679.7871.092.514 15.711 14.873 838 3.746 814 1.045 7.065 14,8% April

Asia Fuel Prices

Country

Afganistan 0,73 0,5 0,45 0,51
Armenia 0,96 0,91 0,83 0,38 0,34 0,39
Australia 0,98 1,02 0,69 0,62 0,71
Bangladesh 0,52 0,49 0,34 0,18 0,16 0,18
China 0,96 0,88 0,87 0,50 0,45 0,51
Georgia 0,91 0,88 0,87 0,48 0,43 0,49
India 0,93 0,79 0,56 0,50 0,57
Indonesia 0,65 0,56 0,43 0,21 0,19 0,22
Iran 0,023 0,033 0,0166 0,0149 0,0135 0,0144
Japan 1,60 1,49 1,30 1,05 0,81 0,89
Malaysia 0,55 0,52 0,20 0,13 0,21
Pakistan 0,92 0,74 0,80 0,44 0,39 0,45
Philippines 0,76 0,60 0,26 0,23 0,27
Russia 0,71 0,73 0,27 0,24 0,28
Singapore 1,26 0,92 0,88 0,79 0,90
South Korea 1,30 1,15 0,80 0,61 0,68
Thailand 0,73 0,72 0,27 0,24 0,28
Turkey 1,86 1,62 1,37 1,23 1,40
Uzbekistan 0,80 0,72 0,68 0,23 0,21 0,24
Vietnam 1,25 1,17 0,92 0,89 0,80 0,91

Premium
Gasoline
(Euro/litre)

Regular
Gasoline
(Euro/litre)

Diesel
(Euro/litre)

CNG
(Euro/
Nm3)

CNG price 
equivalent per
litre gasoline

CNG price 
equivalent per

litre diesel
Date

nov-12
sep-11
nov-14
sep-09
nov-14
nov-14
nov-14
nov-14
mar-15
jun-12
nov-14
nov-14
ene-10
jun-13
nov-14
nov-14
abr-15
sep-14
oct-11
mar-11

Country Number

of Cities

Last

update

Armenia 37 Mar. '08
Australia 3 Nov. '09
Bangladesh 8 Nov. '05
China 100 May.'12
India 42 Nov. '10
Indonesia 2 Sept. '08
Iran 597 Nov. '11
Malaysia 12 Mar. '13
Myanmar 4 Oct. '11
Pakistan 50 Apr. '08
Philippines 1 Oct.'05
Russia 192 Dec'14
Singapore 1 Jul. '05
South Korea 52 Nov. '13
Taiwan 1 Apr'. 05
Thailand 54 May '14
Turkey 2 Aug. '04
United Arab Emirates 4 Jul. '11

Asia 1.162

Cities with CNG refuelling stations
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Country

Natural Gas Vehicles Refuelling stations

VRA

Monthly gas consumption (M Nm3)

Last update

Total Cars/LDVs MD/HD
Buses

MD/HD
Trucks Others Total Public Private Planned

Average 
consumption

(actual
report) 

The 
consumption

in theory

Reported
consumption

Notes: The column 'theoretical monthly consumption' is calculating total monthly consumption if cars consume 180, buses 3000, trucks 800, and other vehicles 50 Nm3 per month
There is, of course, a huge difference between different truck types. A 44 ton truck may consume up to 8000 (not 800) Nm3 per month.

Iran 4.068.632 4.062.580 6.036 16 2.268 2.233 35 608,33 749,39 81,2% March 2015
China 3.994.350 2.587.288 1.025.531 331.531 50.000 6.502 6.302 200 2.913 9 3810,03 0,0% October 2014
Pakistan 3.700.000 3.520.000 180.000 2.997 2.997 642,60 0,0% August 2014
India 1.800.000 500.000 300.000 200.000 800.000 936 936 163,21 1190,00 0,0% December 2013
Thailand 466.845 393.315 17.167 54.596 1.767 499 471 28 166,29 0,0% March 2015
Uzbekistan 450.000 450.000 213 213 50 81,00 0,0% June 2013
Bangladesh 220.000 145.304 10.000 27.000 37.696 585 585 13 91,55 79,64 115,0% April 2013
Malaysia 55.999 55.345 594 60 184 182 2 10 14,80 11,75 126,0% October 2013
Japan 42.590 16.564 1.560 22.516 1.950 314 274 40 612 25,77 0,0% March 2013
South Korea 40.532 8.203 31.069 1.257 3 201 101 100 93,00 95,69 97,2% November 2014
Myanmar 27.137 23.658 3.475 4 45 45 14,69 0,0% September 2014
Tajikistan 10.600 10.600 53 53 4,13 1,91 216,5% December 2007
Kyrgyzstan 6.000 6.000 6 6 0,60 1,08 55,6% December 2007
Indonesia 6.300 5.456 572 22 250 46 46 4 2,73 0,0% December 2014
Singapore 4.638 4.618 20 3 2 1 1,03 0,89124 1,155693192 October 2013
United Arab Emirates 4.179 4.129 50 18 17 1 54 1 1,05 0,89 117,6% December 2014
Australia 3.110 25 2.060 275 750 52 5 47 10 130 5,99 0,0% June 2013
Afghanistan 1.701 300 1 1.400 2 2 August 2013
Vietnam 462 400 50 12 7 7 July 2012
New Zealand 201 19 61 84 37 14 14 0,26 0,0% December 2010
Qatar 76 1 75 1 1 0,23 0,0% September 2013
Philippines 20 20 1 1 0,06 0,0% November 2013
Kazakhstan 20 20 1 1 90 November 2013
Turkmenistan 1 1 November 2009
Asia 14.903.392 11.793.805 1.398.361 637.3131.073.913 14.949 14.479 470 3.121 775 978 6.881 14,2%
Armenia 244.000 192.000 17.300 34.700 345 9 336 26,53 114,22 23,2% December 2011
Russia 111.001 105.044 3.182 2.774 1 279 253 26 600 4 36,00 30,67 117,4% December 2014
Georgia 80.600 51.000 6.000 5.000 18.600 100 100 25 32,11 0,0% November 2013
Turkey 3.850 1.850 2.000 14 8 6 35 4,20 6,33 66,3% December 2011
Moldova 2.200 2.200 24 24 0,40 0,40 101,0% Septemebr 2011
Eurasia 441.651 352.094 28.482 42.474 18.601 762 394 368 625 39 67 184 36,5%
Egypt 207.617 205.000 2.270 347 181 177 4 57,11 43,73 130,6% September 2014
Nigeria 3.798 3.452 25 287 34 8 8 10 0,93 0,0% March 2014
Mozambique 1.380 1.216 153 11 5 5 2 0,24 0,68 35,4% November 2014
South Africa 937 800 136 1 3 3 5 0,55 0,0% September 2014
Algeria 215 115 100 4 4 0,32 0,0% September 2014
Tanzania 55 55 1 1 2 0,01 0,0% August 2013
Tunesia 34 32 2 1 1 0,01 0,0% December 2007
Africa 214.036 210.670 2.686 287 393 203 193 10 19 0 57 46 124,1%
Italy 885.300 880.000 2.300 3.000 1.060 1.010 50 100 80,00 167,70 47,7% December 2014
Ukraine 170.000 8.036 102.216 59.748 325 133 192 8 52,00 355,89 14,6% March 2014
Germany 98.172 95.708 1735 176 553 921 849 72 1 804 18,00 22,60 79,6% May 2014
Bulgaria 61.320 61.197 105 11 7 110 109 1 7 15,00 11,34 132,3% June 2014
Sweden 46.715 43.795 755 2.163 2 213 147 66 21 12,00 11,88 101,0% September 2014
France 13.550 10.050 2.400 1.100 0 311 40 271 11 200 6,00 9,89 60,7% September 2014
Switzerland 11.640 11.278 173 129 60 167 134 33 3 117 1,61 2,66 60,6% August 2014
Austria 8.332 8.100 176 54 2 180 175 5 12 13,50 2,03 665,3% June 2013
Netherlands 7.573 6.498 686 386 3 147 140 7 31 558 16,80 3,54 475,0% June 2014
Czech Republic 8.817 7.950 527 85 255 101 75 26 30 130 2,49 3,09 80,6% December 2014
Hungary 5.118 5.000 86 32 0 19 4 15 10 1.500 0,30 1,18 25,3% June 2014
Belarus 4.600 4.600 42 42 1,03 0,83 124,4% September 2011
Spain 3.990 905 1.609 1.322 154 86 38 48 12 21 7,84 6,06 129,5% December 2013
Poland 3.590 3.050 400 40 100 88 26 62 52 40 1,60 1,79 89,6% September 2014
Iceland 2.016 2.000 2 14 6 5 1 1 0,17 0,38 44,5% September 2014
Finland 1.800 1.675 75 26 24 26 25 1 1 10 0,42 0,55 75,8% August 2014
Belgium 1.053 1.000 3 37 13 20 16 4 21 17 0,22 0,0% July 2014
Greece 1.000 280 618 102 0 7 7 7 1,33 1,99 67,0% September 2014
Serbia 878 792 58 28 0 10 8 2 2 3 0,93 0,34 274,4% June 2014
Norway 667 124 538 4 1 22 14 8 4 2,15 1,64 131,1% June 2014
United Kingdom 663 20 3 600 40 22 5 17 5 10 3,00 0,49 606,6% July 2014
Portugal 586 46 354 86 100 5 1 4 1 1,16 1,14 101,4% December 2011
Slovakia 426 100 261 65 0 14 10 4 4 20 0,80 0,85 93,8% September 2014
Lithuania 380 80 300 5 3 2 4 5 0,20 0,91 21,9% September 2014
Estonia 340 300 30 10 0 5 5 1 1 0,15 0,15 98,7% September 2014
Croatia 329 219 78 18 14 3 2 1 1 0,16 0,29 55,5% September 2014
Luxembourg 270 230 39 1 7 6 1 2 0,06 0,16 37,7% July 2014
Lichtenstein 143 64 61 18 2 1 1 1 0,10 0,21 47,9% December 2011
Denmark 104 61 26 17 0 7 7 3 July 2014
Slovenia 58 29 24 5 7 2 5 1 5 0,090 0,08 110,8% June 2014
Macedonia 54 7 47 1 1 3 0,02 0,14 14,8% January 2011
Bosnia & Herzegovina 35 34 1 3 2 1 2 0,01 0,0% September 2014
Latvia 29 29 2 0 2 1 0,003 0,01 49,2% September 2014
Ireland 3 3 9 3 0,00 0,0% June 2013
Romania 2 2 2 2 February 2014
Montenegro 1 1 0,00 March 2006
Europe 1.339.553 1.153.260 115.686 69.279 1.328 3.947 3.036 911 227 3.589 239 610 39,2%
Argentina 2.487.349 2.487.349 1.939 1.939 32 239,80 447,72 53,6% July 2014
Brazil 1.781.102 1.781.102 1.805 1.805 7 144,53 320,60 45,1% June 2014
Colombia 500.000 462.871 27.469 9.660 800 800 3 45,00 173,45 25,9% October 2014
Bolivia 300.000 300.000 178 178 46 26,28 54,00 48,7%August 20142013
Peru 183.786 183.775 11 237 237 18,56 33,11 56,1% June 2014
Venezuela 90.000 90.000 166 166 300 80 8,15 16,20 50,3% June 2011
Dominican Republic 10.909 10.909 15 15 100 0,09 1,96 4,7% June 2013
Chile 8.164 8.055 109 15 15 70 1 3,20 1,78 180,1% December 2011
Trinidad & Tobago 3.535 3.500 35 11 11 22 1,80 0,74 244,9% January 2015
Ecuador 40 40 1 1 0,01 0,0% May 2009
Panama 15 15 November 2008
Central&South America5.364.900 5.327.616 27.624 9.660 0 5.167 5.167 0 492 169 487 1.050 46,4%
USA 152.300 87.000 42.600 22.700 1.615 873 742 239 4.747 77,52 161,62 48,0% December 2014
Canada 14.205 11.800 199 6 2.200 89 86 3 500 2,84 0,0% May 2013
Mexico 2.620 2.569 51 8 8 22 1,37 0,62 222,6% May 2012
North America 169.125 101.369 42.850 22.706 2.200 1.712 967 745 239 5.269 79 165 47,8%
Worldwide 22.432.657 18.938.814 1.615.689 781.7191.096.435 26.740 24.236 2.504 4.723 9.841 1.907 8.936 21,3% April 2015






