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Abstract

Since 2009 China has stood as the biggest carleaiie car manufacturing country
in the world. Chinese car manufacturers, whicluide state-owned companies,
joint-venture companies with foreign car manufaetsy and private companies.
They are not only responsible for the productiannfist international car brands,
but also have about fifty of their own car brands) interesting phenomena is that
all Chinese made electronic car brands are ownechlyese private or state car
manufacturers.

After 20 years of cooperation with most foreign ecanufacturers, Chinese car
manufacturers have acquired the experience, teapypaind know-how to make a
normal car all by themselves. They are currentlyipg more effort into the
production and integration of their own main 5 lalsufor local and international
markets.

Chinese car manufacturers are pioneers as faeetsielcars are concerned. They
not only have the world's leading technology foprapriate battery, which is the key
component of the electric car, but have also madéiggest amount of their own
electric cars in the world, these are mainly sol€hina. One should expect that they
will also want to sell their electric car to Eurgaé¢ some point in the future.

The main purpose of this Master's Thesis is toaresein advance, what kinds of
product specification and distribution are needwdte successful launch of Chinese
electric car in Europe. This Master's Thesis wsk the past and current success of
Japanese and Koreans cars in Europe as a benchmark.

After the general introduction and problem idenétion, this Master's Thesis will
include historical literature analysis, statisticedearch of two potential entering
markets (Austria and Bulgaria), scientific caselgtaf two big Chinese electric car
manufacturers (BYD and Great Wall), and represesganterviews with related
experts.

The main hypothesis and final conclusion will focuns aside from technical
innovation and cost advantage, the product spatidic for specific market and new
dealer network strategy are the pre-requisites ttieaChinese electric car will need
in order to enter Europe market successfully.



Abbreviation List

ACEA European Automobile Manufacturers Assooiati
BER European Block Exemption Regulation

BDNT BYD-Daimler New Technology Company
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Chapter 1. Introduantio

1.1 Definitions in this master’s thesis

1.1.1 Definition 1 Electric car in this Master’s Thesis (MT) inclsd2 segments.
Segment A is the pure electric vehicle (PEV), #hehargeable battery is its sole
power source, its energy has strength of at l€a&i®, and its driving range is at
least 100 km when full charged, the car’s drivipged can reach up to at least
100km per hour. (Km/h).

Segment B is the Plug-in Hybrid electric vehicl&l&Y), this is also known as
electric car with a range extender. It has two gneesources. Resource 1 is a
rechargeable battery as electric power source wiashan energy strength at least
25kW, and with a driving range of at least 50 knthva full charged battery, it can
reach a driving speed up to 100km/h.

Resource 2 of PHEV is a normal gasoline combusihenras assistance to the battery,
which can extend the driving range of the car,@more suitable for high way or in
bad weather or bad road conditions. During theimigiwith the combust engine, it

can also transfer energy to the battery (chargédltery) inside the same car.

Figure 1.1 Instructive Diagram of a PHEV (source: ®ogle picture)
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The reason for making the above definition is, mgiour MBA excursion to
Volkswagen Slovakia in Bratislava on 18th. Octobet2, | found their assembled
SUV model VW Touareg Hybrid and Porsche Cayenneg/lid all equipped with
NiCad battery. According to their technician, itssthg range with a full charge of
this battery is only 3 to 5 kilometres.
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Various models of electric cars have appeared emtdwket from 2008 to 2012 (see

Figurel.2). People generally consider the Hybridleh®o be an electric car, but this
Master's Thesis focuses solely on the electricwaish are suitable and affordable

for normal people and their daily usages.
Figure 1.2 various models of electric cars (sourc®aimler/Roland Berger)
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1.1.2 The second definitiortoncerns Chinese electric cars. By definition this
includes the electric cars that are produced by€da car manufacturers with their
own Chinese brands, regardless of if these camhade in China or in other
countries, this is not the criteria.

1.1.3 The third definition concerns the European market. By definition is Wil
Europe refers to the Europe Union 27 countiesttiiid largest car market after the
Unite States and China.

1.2 Motivation of this master’s thesis

One of my aims in joining this MBA program was telfnthe promotion of the
Chinese car in Europe market. | already have nga@sy experience in the car parts
industry in Austria, and have visited more thandanassembly plants in China for
international and Chinese brands.

After the first lecture of Automotive Industry Oweew and Technology, | already
decided that the area of focusing my studies wbealthe Chinese electric car
industry and its establishment in Europe.

It is only common sense to anticipate that thetatecar will play an important role
in the structural change in the automotive indusiifthough the electric car has a
very small market share and other limitationsas huge potential for development
and profit, particularly for the pioneers.

1.3 Research Problem Identification

China stands as the biggest car and electric eaufacturing country of the world
since 2009. Chinese car manufacturers include-ja@ntures with foreign companies,
state-owned companies and private companies. Toteyrty produce for many
international car brands, but also have many of then brands. They have gathered
the relevant technology and know-how to producealified car, specially the
electric car within the last decade.

Among these Chinese car brands, BYD stands asfdahe most renowned for
electric cars in China and worldwide. It can baapated that these Chinese car
brands will also attempt to enter the Europe marketually several Chinese car
manufacturers such as Brilliance, Great Wall andB¥ve already attempted to
break the European market in the last five yearshhve not achieved the desired
success.

The main research task is to find out, besidesnieal innovation and/or price
advantagewhat kind of product specification and dealer netngirategy would be
are necessary for the successful launch of a Ghielestric car in Europe.



Chapter 2. Background Infation

2.1 Brief of the Chinese car industry

2.1.1 China began to manufacture automobiles i 1®@8h the support of the
Soviet Union. The first commercial vehicle to roff the assembly line in China was
the 'Jiefang' (‘Liberation’) truck, manufactured twze Changchun No.1 Automotive
Works (FAW) in 1956. Subsequently different automfefactories are build up in
Nanjing, Shanghai, Jinan and Beijing. They maintydoiced trucks, buses and
tractors independently.

The passenger car industry was a minor focus dtkeeproduction during the first
three decades of China’s socialist econoRAW started the production of Hongqi
(‘Red Flag’) limousines, and a passenger car cédtghuang (Phoenix) in the early
1960s, the total quantity of production was ab®@@ anits per year. All parts were
imported from the Soviet Union, it is now termedCxsmplete-Knocked-Down
(CKD), and this production of passenger car wasedadn the early 1970s.

From the 1950s to the early 1980s, passenger aesagsentially the prerogative of
China’s ruling elite. The Chinese government ditler@ourage the production of
commercial cars for different reasons. Even in 198& country produced a mere
total of 5,200 cars, the rest of the cars wereijunpbrted.

2.1.2 The Chinese government deemed the automaobikstry one of the country’s
so-called "pillar industries" in 1987. Steyr-Da@anPuch , AMC Chrysler Jeep,
Volkswagen and Audi had set up joint ventures im@ln the late 1980s, many car
and car parts companies followed thereafter. Byetdrly 1990s, one million motor
vehicles were rolling off the assembly lines anhual

With China’s entry into the WTO in December 2001% automotive industry turned
a new page. Foreign manufacturers were keen toagpadce of the fastest growing
auto market in the world. Sales of passenger @aed from 750,000 units in 2001
to 1.2 million in 2002 and then nearly doubled tb @illion in 2003.Since 2009 the
annual production of automobiles in China has ededehat of the European Union,
Unites States and Japan.

In 2012, the sales of passenger cars was 15,498#&0in China, of which
1,056,000 units were exported. 3,811,200 unithefsales referred to commercial
units. The worldwide sales in 2012 were 62 millionts, which meant that China
had 25% share of the world's car production anessalarket.

2.1.3 The main problem is there are over 100 Chkicas makers and brands, (the
big 39 Chinese car makers and their 44 brands eaedn in Figure 2.1 and 2.2, who
took 41% of production and sales in 2012 in China. Thesigshas reduced the
economic-scale and utilization of their capacitg agsources increased the cost of
production and marketing.
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Figure 2.1 Chinese Automotive Companies Vs. Sino-Fagn Joint Ventures
(Source: Chinese Association Afitomobile Manufacturers, CAAM)

Chinese Automakers

Sino-Foreign Joint Ventures

1 BAIC (Beijing Auto, Beiqi Beijing Benz Beijing Hyundd, Foton Daimler

2 Brilliance Auto, Huachen Auto Group |Bri||iance BMW

3 BYD Auto, BYD Company Ett:jenzhen BYD Daimler New Technology Co.

4 Chang’'an FordChang'an-MazdaChang'an-

Chang’an Auto (Chana Auto) PSA,Chang’an-Suzuk Chang’an Changhe

Suzuki

5 Changfeng MotgrGAC (Guangzhou Automobile Grol

Co.)

6 Changhe Auto, Chang'an. Changhe Suzuki

7 Chery Auto Qoros Auto

8 CHTC Auto
Dongfeng NissafZzhengzhou Nissaribongfeng

9 Dongfeng Motor (DFM, "Eastwind") Peugeot CitroerDongfeng HondaDongfeng
Yueda Kia

10 IE)oanenq Yulon

11 FAW (First Automobile Works) —g—;';\;\é;/gﬁW?roimO;AW Audi, FAW GM, FAW

12 |Foday (Guangdong Foday Automobile Co., Ltd.) _ B

13 _|Foton, BAIC. (Beigi Foton) Foton Daimler

14 |Fujian Motor Soueast Mitsubishi, Fujian Benz

15 GAC (Guangzhou Automobile Group Co.) GAC H_on_daGAC Toyota,GAC Flat: GAC
[Mitsubishi

16 |Geely Auto \Volvo Cars

17 |Gonow, GAC.

18 Grea&all Motor (GWM)

19 |Hafei Auto, Chang'an.

20 |Haima

21 |Hawtai Hawtai Hyundai

22 HL_Janghai. SG Automobile Group

23 |JAC (Jianghuai Auto)

24

MH (Jiangling Motor Holding)

Jiangling Ford

25

onway Auto

ZAP Jonway

26
27

King Long Motor (Xiamen Jinlong)

Lifan Motors

28

Liuzhou Wuling Motors, Co., Ltd

SAIC-GM-Wuling (SGMW)

29

SAIC (Shanghai Automotive Industry Corporation)

Shanghai GMShanghai Volkswagei$AIC-
GM-Wuling (SGMW), Nanjing Iveco (Navecg)

Shanghai Sunwin Bus

30

SGMW (SAIC-GM-Wuling)

31

Shuanghuan Auto

32

Sichuan (Y_ema) Auto Industry Co., Ltd

33

Sinotruk (China National Heavy Duty Truck Group
Corp., Ltd.)

34

Souea_st Motor

Soueast Mitsubishi

'Youngman Automobile Group Co., Ltd.

'Youngman-Neoplan, Youngman-MAN AG,

35 'Youngman-Proton
36 |Yulon Motor
37 |Yutong Bus

38 |Zhon ﬁq Auto (ZXAuto)
39 |Zotve Auto
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F2.2 Top 20 Chinese car brands and sales in 201®(sce: internet research)

Note:

1. Commercial vehicles are not included here, ottiChinese brands dominate 90%
of the market.

2. One company may have serval brands, here atettiainits.

3. The big five car makers in China are SAIC, Daorgg; FAW, ChangAn, BAIC.

A
- oy $& CHERY
(Brilliance) (Great Wall)
638,000 620,60 563,300
(YiQi, XiaLi) (FengShun)
491,400 456,056 300,0 279,000
N
@ <2 \Zz= > 4
SN i HIRAE pmisE
(Haima) (LiFan)

230,000 172,767 171,777 121,250

2.1.4 In order to integrate these Chinese brahdsChinese National Development
and Reform Commission (NDRC) issued a new policg8th. Jan. 2013. Through
the merging and optimization to 2015, the top Oncanufacturers will take 90% of
the production share, and build up three to fiveldwide big competitive car
manufacturers and brands in China.

This task includes four distinct parts: car, parated services, and globalization.
Overall aims are to encourage horizontal and \edrteorganization, promote
mergers and acquisition, optimize product faciityd marketing activity, and
research and develop one's own strong technolbgygreation of strategic alliances
for specialization and cooperation. "Going-out” ¢dwbal production and service
network, enhancing the ability of international og®ns, and enhancing global
competitiveness are also important goals that epé ik mind.
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2.2 The Chinese electric car industry in general

The Chinese electric car industry is firstly basedhe regular modern car industry.
Chinese car manufacturers, which include state-dveoenpanies, joint-venture
companies with foreign car manufacturers, and pgicampaniesafter ten years of
hard work (1990-2000), already have the experierieelnologies and know-how to
produce a regular car independently.

They realized however that it would be very diffido close the technology gap in
internal combustion engine, to take over the legiosition of traditional car design
and develop from foreign companies which alreadyel@ver 100 years' experience.
Competing with Japan and Korean car in normal wayld/also prove to be a big
challenge.

The second base is China's rechargeable battenyfatanre industry, which leads
the technology worldwide. China also holds thedargest reserve of global lithium
after Bolivia and Chile, and has access to Soutlerean reserves. But China has
very limited oil reserves and unsafe access toesiburces.

The global car industry has put more emphasis ehdfficiency and environmental
protection since 2000, and has developed the Hybadel and electric motor for the
future. The Chinese government also started theE3&&ric Vehicle Project in 2001,
decided to skip over the combustion engine and idybodel, and focus on plug-in
and pure electric.

A good example is the Chinese Car and battery naatwier BYD (Build Your
Dreams). BYD started its rechargeable battery mssimn 1995, and become one of
the world's largest manufacturers of cell phonéehiass, it created own leading
technology by about 2000. BYD entered the car magtufing industry in 2003,
brought the reputed regular car to the market sstakly in 2005.

BYD presented its first mass-produced, full hybsahicle F3DM at the Beijing Auto
Exhibition in March 2008, this model stands asdleetric car in China up until this

point, and also has a leading position in battechmology and production quantity

within the electric car industry worldwide.

Starting from 2010, more and more Chinese localr@mufacturers have entered
into the plug-in and electric car branch. They feere independent and confident in
competing with foreign car brands, because elecaids a new branch, and there is
not a large technology gap. From another side, éitsy have the support of fiscal
and tax policy, The Chinese economic and car maslgriowing rapidly compared

to other counties.

The following figure (F2.3) shows the basic infotioa of Chinese electric car
manufacturers in 2012. All the following pure-eléctars are reported to have a top
speed of 90Km/h and are already past the protaiypest phase, and ready for
volume production.
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Figure 2.3 Chinese electric car makers in 2012 (sme: chinaautoweb.com)
Pure-Electric Cars

Est.
Top Retail Market
Maker Model Battery Type Rangespee( Price  release
(Yuan)
1 Beijing Auto C30 EV Lithiumlon 200 160
. eleased
2 BYD e6 LiFePO4 330 160 300,00i(§1 2010
Less
than
3 Chana Benni EV LiFePO4 150 120 100,000
after
rebates
Released
4 Chery Riich M1 LirePos 120~ qpg 149.8005 "Gy s
150 229,800
2010
2 Foton Midi EV LiFePO4 o0 160 100,000
6 Geely EK-2 LIFEPO4 180 150 100,000
7 Great Wall Haval M3 EV LiFePO4 160 130
e Hafei Saibao EV Lithium fon 259" 130 180,000
Public
9 Haima Freema EV LIFEPO4 160 90 160,00@1al in
2011
10 JAC J3 EV (iev) LiFePO4 180 100 158,008ep. 2012
1 Lifan 320 EV LiFePO4 o0 100 100,000
620 EV LiFePO4 200 120
620 EV LiFePO4 200 120
1L SAIC Roewe E50 ES50 LiFePO4 180 130 234,90 gj\_/'zsl
12 . . . . 130- .
Shanghai-GM Springo EV (Chevy Sail EV) LiFePO4 500 130 25,800 Nov 201:
13 Zotye 5008 (Nomad II) EV LiFePO4 200 100 210,0C€arly 2010

M300 EV LiFePO4 200 120 250,002010

An interesting phenomena is that most of the alé¢ivea-made electronic car
brands are owned by the top 10 Chinese car makieey. produce regular car, plug-
in and pure EVs, Most of these electric cars usd._tfrePo4 battery, which is
supplied by BYD.

According to China Association of Automobile Manctizrers (CAAM), the sales of
pure EV in 2012 in China was 11,375 units, up 1@##pared to 2011. The sales of
the plug-in hybrid and dual model cars was aboutd@0 units.

2.3 Chinese government supports electric car

China has limited oil resources, and has an ingrgakependence on foreign oil
from Africa, Russia, and the Middle East. They db mave control over their access
to oil. China is also running up against environtakresource constraints. The
country is already the top emitter of carbon diexahd experiences widespread air
pollution in urban centres, which is caused mamhcars.

14



The Chinese government started the 863 ElectricdlieeRroject in 2001, decided to
skip over the part on the combustion engine andidyhodel, focus on plug-in and
pure electric instead. They have launched manyearexgy policies since their 11th.
5-Year Plan (Chinese National Plan) in 2006, wittetailed 863 new energy and
energy saving project, and mid to long term sciertecchnology development plan
(2006-2020), they also released the Auto Indussvitdlization Plan (2009-2011).

There may be another means to reduce China's depemdn foreign oil; however
reducing urban pollution, and making Chinese autala@ompanies globally
competitive; providing alternative fuel vehicleshil¢ there are many different
alternative fuel cars under consideration (ethamatiral gas, hydrogen fuel cells,
biodiesel to name a few), electric vehicles areentty the most promising option.
They are simply more efficient and promise a coratiam of lower fuel costs, lower
emissions, and lower production costs compared nvidbt other competitive
alternative fuel cars.

In 2008, the Ministry of Science and Technology deiad that 10% of Chinese cars
will run on alternative fuels by 2020 and called 10 billion Yuan (US$1.5 billion)

in research subsidies for following three yearsictvlwere intended for the research
and development of alternative fuel vehicles. Theielot of fiscal and tax support
for electric car manufacturers as well as goverrtraghsidies for electric car
purchasers (end users).

In 2008, the Ministry of Finance announced its catmmant to promote alternative
fuel vehicles in the country's thirteen largesesit Beijing, Shanghai, Chongqing,
Changchun, Dalian, Hangzhou, Jinan, Wuhan, Shenthednai, Kunming, and
Nanchang.

The mandate calls for public services to begin &dgplternative fuel vehicles in
these cities and provides subsidies for the praalueind purchase of alternative fuel
cell vehicles, including 50,000 Yuan (US$7,300) lpglorid and 60,000 Yuan
(US$8,800) per fully-electric model produced by @stic car manufacturers.

Generally China has the overall ambition to becamearket leader in electric
vehicles, with hopes of being the electric autom@tomponent technology hub by
2020. Their advantages are: a large domestic mdeeeting technology and know-
how in this new field, sufficient raw material siypdow production cost, and a
clear supporting policy of Chinese government.

The disadvantages are that without their own bigngt brands and leverage of
economic scale, there is less experience and nopgortunities for international
expansion. There is also no sufficient businessaiimd marketing. These are the
main issues that this MT will raise.
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Chapter 3. The Current situatiorctdctric Car

3.1 Why choose the electric car

Electric car is actually not a new product, thetfelectric car with a non-
rechargeable battery appeared in 1847, the fifstiafy approved electric car was
made by M. Gustave Trouve in 1881, and the firsbgae operated vehicle was
invented by Carl Benz in 1886. There were eledais used in France and Japan
due to the oil brevity during World War 1, and efiec cars are also used in specific
branches in recent times. Examples of this incthéeGolf car, Airport drawing, and
in the lunar exploration in Apollo mission.

3.1.1 QOil is not a renewable energy resource. @kamption increases continually,
and fusion reservation falls continually, and tkeiwes up the price continually.
According to the information provided by Profeskesinsky's lecture in our MBA
study in 2011, that the natural oil reserve maysed up by 2080.

3.1.2 Debate over the replacement of gasoline engith battery powered electric
car became a hot topic after the oil crisis inXB&0s. The gasoline price were
always increasing, customers preferred cars with fieel consumption and high
efficiency.

The electric car is more expensive to purchaséasiiower maintains cost than a
regular passenger car. From the economic viewertleegy cost of electric vehicle is
lower than that of normal gasoline vehicle. During MBA study of Management
Science in April 2012, we did an exercise usinggheadsheet of Model Risk, to
compare the energy cost difference between nornthékectric vehicle in F3.1.

If we assume that both cars drive 11,000 milesypar, last for 12 years, and have
two types of engine: A- a conventional gasolineieagwhich averages at 37.7 miles
per gallon; B- a hybrid electric engine, which aggs at 52.7 mi/gal on gasoline
condition and gets 4 mi/kwim({le/kilowatt hour)on electricity, half of the annual
mileage is made from each energy source (engine).

If we examine the break-even extra cost (in terfmseb present value) for the hybrid
engine for gasoline price of US$3.50/gal and eletyrprice of US$0.15/kwh,
Assume that the discount rate is 5%, the totalngpfor energy in 12 years is
US$5,396, the detailed result see to the tableliaving page.

This is the case in USA, where the price of gagokmat least 100% lower than in
EU, the average petrol price in EU is $7 per gaillof012 (€1.42 per litre), and the
average electricity price for private consumerthmEU is €0.112 /kwh ($0.15/kwh)
in 2011. Which means the energy saved by usingrB¥e EU is doubled than that
of in USA. The desire for an available EV on the Edrket should be relatively
high, even solely from an energy and economic pafiniew, and the perspective of
an EV from an environmental part of view will besdiissed in paragraph 3.1.3.
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3.1.3 The third reason why electric cars are a gguiabn is the increasing concern
about environment protection. Global warming isaldwide hot issue for normal
people and car consumers since 2000. Motor vebiissions play a big role in air
pollution and the warming of temperature in urbesaaThe California Air
Resources Board found during a recent study tht @0more of the air pollution in
Southern California is due to car emissions.

Car emissions are composed of the by-productsctimae out of the exhaust system
or other emissions such as gasoline evaporatiogse Bmissions include NOX,
Valatie Organic compounds, Ozone, Carbon Monoxii®)( Particulate Matter
(PM), Carbon Dioxide (CO2), the most harmful by-giuwot is CO2 emissions.

The CEOs of all car manufacturers are under pregsureduce CO2 emissions, as a
top sales strategy, it also improves their pulthage, otherwise they may face fiscal
penalties from the government. PEV has zero CO2sars and PHEV has very
lower CO2 emission. The EU, USA and China etc. ledresady set up their CO2
regulations from current to 2020 objectives. (Seediagram below).

Figurer 3.2 Current CO2 emission and 2020 objectivg(resource: press research)

- MARKET CONTEXT - IMPACT OF REGULATIONS
270 =E-= Current CO, levels per region and 2020 objectives
—a—a

Grans of CO, per km
g 2
g

Z000 2005 2010 2015 2020 2025

3.1.4Well to Wheel analysis. When discussing the CO2 level of EV, st
consider where is the electricity made and theedl&02 emission during
electricity producing process. (Well-to-tank, Taiokwheel, and Well-to-wheel).

Refer to the study from Hydrogen Centre Austrigkigll and Cona in 2009, if the

electricity is created by coal and gas, the di€0® level produced by EV is 15%,
the indirect CO2 level (mine, transport, burning eis 75%, and the CO2 level by
car with gas and gasoline is 85-90%. In this ctise is no CO2 improvement.

However the CO2 level produced by EV is 10% if ¢etricity is from photovoltaic,
5% from atoms, 4% from water, and 3% from wind. Hovdevelop these new
renewable energy resources will be another topic.
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3.1.5 A further concern may be that car manufacsusant to establish a high level
of credibility. So that they may be at the foretrohfuture research and
development of EV. Not only car manufacturers batiery research organizations,
but also many governments invest huge amount ofiress into the development of
battery or new energy. There is a slogae:future drives electric, and battery
drives the future.

Figure 3.3 Expert Comment on EV (resource: press search)

Mr. Rupert Stadler, chairman of Audi, stated inel@008: "The hybrid hype is
already over, tomorrow you will drive fully eleatrin city centres."

Mr. Thomas Weber, director of Daimler AG, statedume 2009: "The vision of
large-scale zero-emission-driving at affordable@mon’'t become reality
overnight."

Mrs. Angela Merkel, German Chancellor, stated iryM@11: "We want Germany
to be the leading market and leading suppliertierdlectric vehicle industry."

Figure 3.4 Government supporting for battery & EV (source: BMV)

USA -$2 billion each for battery technology andlfs@ving vehicle
-$150 billion for eco-friendly energy technology
France -€400 billion for "Pacte Automobile"

-€2.5 billion further investment for the next 10aye

Germany -€500 billion economic stimulus packadell1
Japan -$22 billion for the development of cheajpelppat
China -€1 billion for efficient power trains (20@@/11)

-€2 billion allowance for thirteen regions for e-gairchasers

3.2 Problems and Focus

3.2.1 The main problem that exists regarding tha€t¥ie high sales price due to
high battery price.

In reference to our MBA lecture by Prof. Sihn int(2011, only 36% of potential
customers are ready to buy a EV, and 75% of thealdwaot invest more than 2000
Euro for a EV, Only 5% would invest more than 3@i00. The main reason for the
high price of an EV is its high production costc{uding battery).

Figure 3.5 production cost in percentage trend beteen e-car and normal car
(Source: Oliver Wyman Study 2010)

Car types/year 2010 2015 2025
Pure e-car 247 235 168
Plug-in-hybrid car 225 190 146
Full hybrid car 154 144 130
Mild hybrid car 122 122 115
Internal combustion car 100 104 103
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3.2.2 The second problem is the lack of chargimigastructures and standards.

In comparison to the current gas station, the EAfging station is very sacred, you
need special charging facility for 600 volt eledty to charge the battery of the EV,
the process has over thousands of pulses per set@dot as easy as charging a
notebook’s battery or battery inside a normal wénich are usually only 12 volts.

Due to the fact that electricity has 2x2 main ty(®380V/230V in high/low level) and
five 5 different socket forms for normal electropioducts in different areas, the EV
manufacturers have developed their electric systffesently from that of the
normal car, which makes EV charging even more caaigd.

The full charging time for a PEV even with latesarging technology and facilities
is much longer than that of full tank of a gasolae. Refer to the model of BYD €6,
its full charging time is 40 minutes.

Standards are necessary for various systems energy supply, various connectors
and charging cables, various requirements for liaeging stations, and safety
precautions for the EV users.

3.2.3 The market share of EV within the whole caluistry is very small even in
China, as we learnt in chapter 2, the pure EV gal&hina during 2012 is 11,375
units, even with the hybrid EV, it is still lessath 1% in total car sales of 15,495,200
units. Such low sales make EV production, markedictiyity and related
infrastructures very expensive and difficult to nmtain.

3.2.4 Another clear problem is the handicap ofentrEVs. The driving range of
most current full charged EVs is less than 100 kmdrmal city conditions, when
driving in cold or bad weather conditions, on higlys or at high speed, in
mountain areas, or using air-condition, then thésEwving range and performance
falls dramatically.

3.2.5 So thdocus, weakness and bottle-neck of the EV is clegrits battery,

many governments have invested huge resourcevébogebattery (see Figure 3. 4),
it brings us back to our slogan once ag#ue: future drives electric, and battery
drives the future.

If we were to develop the EV battery, so that it daive the car in similar conditions
to the normal car, more and more consumers willdng/use PEVs or PHEVs due
to their eco-friendly advantages, subsequentlyribeket needs for such a battery
will increase assumption to 50% and boost the emoe®of scale.

The drop of battery price can stimulate the publr€eds. This is a possible means of

solving the issue of the EV's high price, it casodmprove the market share and the
utilization of the charging facility.
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3.3 Option, solutions and the future

What we could do before we reach such wonderfuebgt because research is
difficult to predict, and waiting is just a wastketione and chance. There are two
options, one is to rethink the marketing of the PBM the other is to introduce a
range-extender to PHEV.

3.3.1 Pure Electric Vehicle option

The new thought is that you cannot make a cat ®v/Bryone's requirements. There
are different car segments for different requiretseso it is important to not ask too
much from the PEV, we should define its market fpmsiwhich the EV can do better
than the normal gasoline car.

One mega car trend is small and fine, so callecafssmall” for the city and small
families. This model has smaller size to solvepttablem of extra space, its initial
price, energy cost, and maintenance costs ardal&s, it uses a smaller and
efficient engine, its CO2 emissions are also lowaad do not need high speed in the
city.

One of the current matured PEVs in the market i©B¥% from 2010. It has a
4560mm length, 1822mm width and 1630mm height,iseight is 2020 KG. Its
driving range is 300KM with a fully charged batteayd full charging time is 40
minutes with a 100KW fast charging cabinet, or 6risavith a standard 10KW
charging pole (could be installed in the garagledme or office), it reaches the top
speed of 140km/h.

After 2 years' operation of €6, BYD has also mamaesprogress in battery
technologyi, it is time to think about the optimiratof the structure of this e6 under
the "small-smart" trend. BYD already has a F3DMgpin hybrid compact model,
and also has the cooperation with Mercedes fd@ itkass 2011 model.

If BYD can develop a new pure EV by reducing tleesand weight, say at the size
of about 4200L/1700W/1600H in mm and below 1500Kaght, its driving range
may relatively reach 400Km at top speed of 130kitinis, matches the compact class
of normal car, which has the highest market demanéd8 classes.

This changing scenario is based on the existingtyatechnology, just changing the
product specification, which is one of the two meamcerns of this Master's Thesis,
will be discussed in more detail in a later caseygof BYD.

3.3.2 PEV or PHEV (with range-extender)

As we already know, the EV has the advantagesrof @®2 emissions, less energy
and maintenance cost, is suitable for start angl staations in the city area. But due
to the battery limitation and it has too high aniahbuying price, limited driving
range, speed and conditions.
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The normal combustion engine has exactly the oppéesatures. It has already been
established that the PHEV can combine and optielizetric motor and combustion

engine together. This means that a compact cah#fsaboth an electric motor and a
combustion engine, is the result for different readditions and situations.

In this case, the battery requirement is not sb,hidhich can reduce the battery price
up to 50%, there is also no need for a strong cetidouengine, which can also
reduce CO2 emission up to 50%, because the CO3iemssare zero when drive
with the electric motor.

In reference to the study of OVK-Vortrag 2012 bpPBeidl and Prof. Hohenberg,
EVs with combustion engine assist (e-Motor + CEACEt) is the future of the EV.
Before any revolutionary update of battery, thewth ranger-extender will be

more flexible for all driving conditions, this iscampromise for customer
acceptance, price and cost, environment and reguosat

3.3.3 Current and future situation

Up until July 2012, the main PEV models were: Niskaaf, BYD €6, Tesla,
Mitsubishi MiEV, Smart ED, Mia ev, Renault Fluené®rd eFocus, BMW ActiveE.
The main PHEV models were: GM Volt/Opel Ampera, BFBDM, Toyota Prius4,
Fisker Karma. Estimated volume of PEV plus PHEVY million units. In reference
to the target of average 10% (EV+PHEV) in 2020rehe lot of potential.

Figure 3.6 Share of powertrain in 2020 (source: Rahd Berg2012)

.:ﬁ  Share of powertrain technologies in major

markets in 2020 — High scenario [%]
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Chapter 4. Benchmark Study

4.1 Toyota
4.1.1 History and General

Mr. Sakichi Toyoda founded Toyoda Spinning and WegZompany in 1918 in
Japan, and then Toyoda Automatic Loom Works Ltd.986 it achieved the leading
position in that industry through good quality grthciples such as "stop operation
whenever anything irregular happens and neveredfective products”.

The Toyoda family had two visiting to Ford in 1928d 1950, before and after they
started Toyota Motor Company in 1937. Toyota hdly treated the principles of
Lean Manufacturing System by early 1960 in its Ttay@roduction System (TPS),
which completely changed the car and even all natufing industries from mass
produce to lean produce.

TPS managed to reduce the wasted time, materiahamgower, improved the
productivity, quality and supply chain/dealer netky@and therefore surpassed all
Western car makers. Toyota has been widely recedras the most success car
maker since 1960s, and is always the big top 3neders worldwide since 2000.

Figure 4.1 Toyota Product System (source: interngesearch)
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Operational Stability
Leveled Produdion
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Yisual Managem ent
Total Productive Maintenance (TP}
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4.1.2 Launch in Europe

Toyota shipped its 400 Crown models to a Danishdeater Erla Auto Import A/S in
1963. Denmark was Toyota's first European mark&yoilia set up its European
office in Belgium in 1970 when reached the annaésof 10,000 units in Europe,
Toyota set up its first European assembly factoriyartugal in 1971.

Toyota reached 1 million units in sales in Europ&976, and set up other part and
assembly factories in the UK(1992), Turkey (19®bland(1999) and Russian
(2005), Its main office, main design and trainiRgD departments were though in
Belgium. Toyota delivered its 10 millionth vehit¢tea European customer in 2000.

Figure 4.2 Toyota sales and production in Europe ¢airce: Toyota)
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On 10th. January 2013, Toyota Motor Europe annaliac2 sales increase in 2012
in the declining European market, with a total 87 69 units which represented a
4.5% Europe market share. The below figure (F44h8ws that Europe (with 14%)
is the third biggest market of Toyota's total wasedes volume (after 32% in US and

25% in Japan), even bigger than Asia (with 11%)cWing the fastest growing car
market today.

Figure 4.3 Toyota sales by region (source: Toyota)
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4.1.3 Success Points in Europe

Beyond Toyota's high standard production systeralityutechnology and finance,
there are also some further benefits that the cagnpalds for the European market,
they are as follows:

4.1.3.1 Right market gap

Toyota's first export market was Denmark, its imdfice was in Belgium, and the
first factory was in Portugal, these markets wenefully selected because they did
not have local car brands and nor the strong poesehother car OEMSs. It is
important to note that France, Italy and Spain &adhformal restriction of cars from
overseas during the 1960s.

So Toyota started with the fringe European cousfiirst, and when they had settled
there, the company moved into the more difficultkess like the UK, Germany,
France, Italy and Spain etc. gradually.

4.1.3.2 Right product specification

The Toyota cars were shipped from Japan to Eurapehé first 10 years, it was very
difficult to satisfy the local demands as quicksyather local OEMs due to the
lengthy delivery time and distant production se.Toyota developed a different
strategy, they concentrated on the compact carprétpackaged and heavy loaded
cars, which were on average 10% better in priceévdlan the same local models.

This meant that there were not that many Toyotaelsodariation or packages, but
all models in compact class had the same packagbsas air condition, ABS etc.
that the European premier class had in that time its quality was almost the same.
Through these methods, Toyota managed to congedfutopean market.

4.1.3.3 Appropriate Models

The Toyota Corolla is a compact car model whichaegd the Crown in 1966, and
has been produced worldwide up until today. Corodleame the best selling model
in the world, surpassing the Volkswagen Beetle@otf in 1997. Over 39 million
were sold as of 2012, it represents compact, carafat stability.

The Toyota Prius is a midsize hybrid model that erasted in 1997, it is the first
and most sold mass-produced hybrid vehicle, araf @t. 2012, total 2.8 million
units were sold worldwide, it represents hybrid neeghnology, clean and fine.

The Toyota Yaris is a small model, it is designeé&urope for European customers
from 1999 to cover the gap of fine small car. Oriign Yaris were built in Europe
till 2006. As of 2010, the first two generations¥dris had achieved in excess of
3.5 million sales in over 70 countries. Startingnfir2012 in Europe, Yaris also had
the hybrid power train from Prius, which is a petfeombination.
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4.2 Hyundai

4.2.1 History and General Information

The Hyundai Motor Company was established in 1963duth Korea, its history
was similar to Toyota, and followed the Toyota Rrcitbn System completely, but
the company's first model, the Cortina was releasedoperation with Ford Motor
Company in 1968.

When Hyundai wanted to develop their own car, thiegd Mr. George Turnbull, the
former Managing Director of Austin Morris in UK affide other top British car
engineers for body design, engine, chassis andajswent. They built the first
Korean car model the Pony in 1975, with styling@igrgio Giugiaro of ItalDesign
and its powertrain technology is provided by Japafitsubishi Motor Company.

Hyundai started to export the Pony (small clas€jdoador in 1976, as export was
its main target. The Pony could afford a much higtegyree of quality and
refinement in the lowest price auto segment tharb#istern-bloc imports in that
period which were available. In 1985, the one miith Hyundai Pony was built.

Figure 4.4 Earlier Hyundai models _Pony and Excelspurce: internet research)
i : 1| : F% i
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Hyundai began to sell cars in the US in 1986 whthriew small model Excel, this
model was sold 168,882 units alone in that firsiryenarketing it a big success.
Excel was nominated for "Best Product #10" by Fogtivlagazine, largely because
of its affordability. The company began to produooedels with its own technology
in 1988, beginning with the medium sized Sonataxjplosive production way, and
reached the four million mark in 1990.

Hyundai began to overhaul its image in an atteimistablish itself as a world-class
brand in 1998, it invested heavily in the qualdgsign, manufacturing, and long-
term research of its vehicles. It added a 10-yed00,000-mile (160,000 km)
warranty to cars sold in the United States anddaad an aggressive marketing
campaign worldwide, such as Hyundai, which has laésen one of the worldwide
official sponsors of the FIFA World Cup and UEFArgpe etc. since 2002.
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Hyundai has invested in manufacturing plants inthémerica, India, Czech
Republic, Pakistan, China and Turkey as well agsearch and development centres
in Europe, Asia, North America, and the Pacificioegsince the 2000s, the company
was ranked as the eighth largest automaker in 2008.

Hyundai Motor Group (with Kia) sold over 4.05 milhi vehicles in 193 countries
through some 5,000 dealerships in 2011. It wasvitréd's fourth largest auto maker
behind GM, Volkswagen and Toyota.

Hyundai operates the world's largest integratedraabile manufacturing facility in
Ulsan/Korea, which is capable of producing 1.6 iomllunits annually. Hyundai is
the world's fastest growing major car brand for gears running.

Hyundai brand power continues to rise as shownstnank as 65th in the 2007 Best
Global Brands by Interbrand and Business Week suwith a brand value
estimated at $6.0 billion. Public perception of Hhaindai brand has been
transformed as a result of dramatic improvementlerquality of Hyundai vehicles.

Figure 4.5 Interbrand ranking 2011 (source: Automoive Interbrand)

Ranking Brand Brand \(a.Iue +/-vs 2010 2011 o.verall 2010 o.verall Automotive
(USD Billion) ranking ranking

1 TOYOTA 27.8 +6% 11 11 1
2 MERCEDES BENZ 27.4 +9% 12 12 2
3 BMW 24.6 +10% 15 15 3
4 HONDA 194 +5% 19 20 4
5 VOLKSWAGEN 7.9 +14% 47 53 5
6 FORD 7.5 +4% 50 50 6
7 AUDI 6.2 +13% 59 63 7
8 HYUNDAI 6.0 +19% 61 65 8
9 PORSCHE 4.6 +14% 72 72 9
10 NISSAN 3.8 new 90

4.2.2 Launch in Europe

Hyundai had strong relations with Europe (UK aradlyit since its set up and its first
model Pony in 1975, and then exported it to Eu@®mnelux region) in 1977,
Toyota's initial launch in Europe in 1963 also tqbice in the same area. Hyundai's
development in Europe had below three clear phases.
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Phase 1. Private Importer (1977 to 1991)

Hyundai Pony was not initially as successful indpg as was expected during the
late 1970s. Even though it offered over 20% prisealint to similar German car
models, Pony didn't pass the emission standardiiode and USA, and its quality
was not widely accepted, its image was typical preza.

Hyundai's real start in Europe wasn't until the [b980s. After the success of its
Excel and Sonata models in the USA market, Hyupdaedthe way for
technological independence and aggressive produdciioese models were
introduced to Europe by private importers in diigtrcountries, and fell into the
market gap of cheap but acceptable car. In the me@nthe Japanese cars were
already improving and were on a middle class deuel.

Hyundai's sales increased slowly in Europe, bstdghowth was primarily driven by
its affordable prices. Even in the 1990s, Hyundas avere still notorious for poor
build quality and lack of attention to details. Ttiogal sales volume in 1990 in
Europe didn't even reach 10,000 units.

Phase 2. Hyundai Motor Europe office (1991 to 2003)

Hyundai Motor Europe Office was established in Neskim/Germany in 1991 as
an attempt to conquer the European market. Itvigbbsimilar footnotes to the
Japanese car makers from twenty years prior, pdrane@ggressive pricing policy.

Hyundai coupled with a generous standard packatieismall and subcompact cars
in order to sell the latest technologies to buyassprice played a big role in the
small car class, and most European brands put treegdéechnologies in premium
class first. The Hyundai sales in its first fullayeof 1992 was 28,000 units in
Germany alone.

Hyundai also brought other new models like the sufjact Getz, compact MPV
Matrix and compact SUV Santa Fe to Europe latdrthAse brands were successful,
because these cars were not only cheap compatled similar local & Japanese
models, but also reached a remarkable level ofitguampared to Hyundai in its
first phase in Europe.

Hyundai's models excelled in the area of safetysmudrity, even its small model
Getz reached four stars of maximum five stars enEbro NCAP crash test, during
that time, even the German car brands in that gasthe same results. Impressive
test results, coupled with lower prices and new etogushed up its sales gradually,
Hyundai managed to set up its foothold in Européearly 2000s.

28



Phase 3. Design, Develop and Produce in Europe(@0present)

After 10 years of increasing sales and aggressanieting campaigns, Hyundai set
up its own design and develop centre in Russeld@@many (Opel 's headquarter)
in 2003, it was the same location as Kia's Europdfice (Hyundai fully took over
Kia in 1998). Hyundai moved its European Office&xffenbach/Germany in 2005.

The Hyundai group (including Kia) hired many expeged, leading designers and
engineers from Opel and other Europe OEMSs, devdltipe new models (i-30, i-10,
i-20, i-40, i-35 etc.) for European customers. Histaff such as Peter Schreyer as
the Chief Design Officer from 2006, Mr. Schreyed lpseviously worked at Audi
(designing the Audi TT) and Volkswagen, and had wanDesign Award of the
Federal Republic of Germany.

Since the Frankfurt Motor Show in 2007, the Hyunglaiup has introduced a new
corporate image to create a recognizable 'faceh@®obrand. Mr. Schreyer indicated
that he wanted "a powerful visual signal, a saad, @n identifier. The front of a car
needs this recognition, this expression. A car seefdice and | think the new Kia
face is strong and distinctive. Visibility is vitahd that face should immediately
allow you to identify a Kia even from a distance. “

It is not secret that Kia produced its Sportage Sit/the Karmann factory in
Germany from 1995 for the European market, unopgned its own plants in Zilina,
Slovakia in 2005. Hyundai have also produced its @ Europe in Izmit, Turkey
since 1997, and opened its latest plant in Nosp@eech in 20009.

4.2.3 Points of Success in Europe

Outside of the Toyota's points of success in Europast case study (right market
gap, right price/value product specification arghtimodels), the Hyundai took over
another Korean car brand Kia, which had alreadyIse¢ up in Europe earlier, this
paved the way for entering Europe. The hiring qgfexienced designers and
aggressive marketing activities, which createt@® image, and quick responses
and decisions about market requirements, resut@tttease its performance in
Europe.

The Hyundai Group managed to conquer the Europaamarket through above
mentioned points, and even surpassed all of Japanestors in Europe in 2012. The
most important is that its rapidly growing trendstdl continuing, even many Europe
car brands like Opel, PSA, Renault and Fiat haen besing their market share
since 2000, some brands were sold out, and somed$gaew slowly or kept stable
in Europe.

In my opinion, put simply, the secret to of Hyuriglauccess is three A as below:
Attractive design, Affordable price and Acceptablequality.
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4.3 Trade Relations

4.3.1 Trade relations between Japan and Europe

The Japanese ambassador to Belgium was accrediapan's first Representative
to the Europe Community in 1959 (which would ldiecome the EU in 1993).
However the establishment of a European delegatidiokyo wouldn't be
established until 1974. The first ministerial megtbetween the two sides took place
in 1984.

Although cultural and non-economic ties with the gtdw significantly during the
1980s, the economic nexus remained by far the meirtant element of Japanese-
EU relations throughout the decade. Some West [earopountries like Italy and
France tried to restrict Japanese goods (suchrpaazess to the newly integrated
European market during the 1970s and 1980s.

In November 2012 the European Council decidedye tiie Commission 'the green
light' to start the negotiations with Japan for inee Trade Agreement. It would
address a number of EU concerns, including noff-tzarriers and the further
opening of the public procurement markete figures below show the trade
elements of both parties.

Figure 4.6 EU-Japan "Trade in goods" statistics
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In addition to the figures shown above, Japan adite35 billion Euro more
Foreign Direct Investment in EU in 2010.
(Boe: European Commission trade statistics)
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4.3.2 Trade relations between South Korea and Eurap

The first EU - South Korea agreement created wag\tgreement on Co-operation
and Mutual Administrative Assistance in Customs tétat (signed on 13 May 1997).
This agreement allowed the sharing of competitiolicies between the two parties.
The second agreement, the Framework AgreementameTand Co-operation
(enacted on 1st. April 2001). The framework aim®dtrease co-operation in
several industries, including transport, energierse and technology, industry,
environment and culture.

In 2010, the EU and Korea signed a new frameworkeagent and a Free Trade
Agreement (FTA), this was the EU's first FTA witth Asian country and removed
virtually all tariffs and many non-tariff barrier®n the basis of this, the EU and
Korea decided to upgrade their relationship torat&gic Partnership in October
2010. These agreements were provisionally putforce at the end of 2011. The
figures below show the trade elements of both @srti

Figure 4.8 EU-Korea "Trade in goods" statistics
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In addition to the figures shown above, EU haou&ld4 billion Euro more Foreign
Direct Investment in Korea in 2010.
(Boe: European Commission trade statistics)
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4.3.3 Trade relations between China and Europe

Relations were governed by the 1985 EU-China TeameCooperation Agreement.
Since 2007, negotiations have been underway tcadpghis to a new Partnership
and Cooperation Agreement. Dialogues and agreemamesmade with a primary
focus on environmental protection and educatiorré&lare annual EU-China
summit meeting.

The main obstacle in recent times has been theilitary embargo to China, as

well as China's big trade surplus to Ethere have been several disputes, such as the
dispute over textile imports into the EU. China &mel EU are seeking to increase
cooperation today. For example China joined thesExdilileo project with €230

million investment and has been buying Airbus ptaimereturn for the building of a
plant in China.

EU is China's largest trading partner, and ChirtaasEU's second largest trade
partner after the United States. Most of this trada industrial and manufactured
goods. Between 2009 and 2010 alone EU exports iteaGhcreased by 38% and
China's exports to the EU increased by 31%. Thadig below show the trade
elements of both parties.

Figure 4.10 EU-China "Trade in goods" statistics
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Figure 4.11 EU-China "Trade in services" statistics
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In addition to the figures shown above, EU had a@duillion Euro more Foreign
Direct Investment in China in 2010.
(Boe: European Commission trade statistics)
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4.4 Summary and conclusion
4.4.1 Benchmark summary

Toyota and Hyundai can be compared when reviewiaddllowing points: both
brands are from far east Asia, entering markeEuiope are neutral countries
without any OEM, both companies began business eathpact and sub-compact
models from private importers first, their cars el equipped with better price
value than local brands, they research and desigrestern Europe, and produce in
eastern Europe, both get the type approval and theeegulations of the NCAP and
the Euro 3/4/5 standards.

The differences between the two are that: Toyder®high quality and new hybrid
technology, whilst Hyundai offers better design agdressive marketing activities.
Both brands are nevertheless successful in Eurbpe.above benchmark studies
could be used as guideline for the introductiothef Chinese EV into the European
market. The case studies of BYD and Great Wall aldb be based on this
benchmark study.

4.4.2 Trade relation conclusions

There is no additional tax on the car products fdapan, Korea or China, but there
is a 10% general custom duty if import goods frantsmle EU countries are brought
into EU. Therefore production in Europe for the &pean market will avoid such
import custom duties, and it will also reduce theduction and transport cost, all the
while improving the brand's image.

When the cars are imported or produced in Eurdyzetwill be no official
concerning as overseas brands in the EU, both &swhimported personal vehicles
will have to pay tax or fee for NOVA, CO2 and VAWhich related to the different
car models.

However in order to enter the European market rseas cars will have to fulfil the
related car regulations with European standardschware quite high and vary from
area to area. When we go back to the introductiaiyes of Chinese cars being
brought into Europe, we can see that the BrilliaB86& didn't meet the NCAP
standards, failed in end 2007 ADAC crash test. {€seresult video was released to
the public, which was a disaster of public imags.aiconsequence, another Chinese
car maker, BYD had to postpone their plans for garim 2009.

The Chinese EV doesn't currently have the Europehitle Type Approval, also
has not done any crash test yet in Europe, huaaeBYD e6 were imported to UK,
Spain, Holland, Hungry etc. as Taxi in special sa3dis topic will be discussed in
later case study of BYD and Great Wall.
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Chapter 5. Statistical Market Reset

5.1 The Europea@ar Market in General

The European UniofEU) compromises 27 member statieas technically beea
single economic mark since 2007. It should focus on interfrale competition an
movement of goodandservices, but there are many interolstacle and
differencesthat exisieven in car markets, tliggeneral situation of Euroan car
market is shown in bellown

Figure 5.1 EU Map (source: internet research)

| Member states, [] Acceding: Croatia, [] Candidates: Iceland, Macedonia,
Montenegro, Serbia, Turkey, [] Application submitted: Albania

5.1.1 Basic information

According to the Euro statistiof 2010, the average af@ the European car \s
about 8.2 years.hle average annuaistance travelled by a car in Ewas about
15,000 km, about 33.7% of the European werediesel powere:

The EU has combined population of over £ million inhabitants, or 7.3% of tr
world populationthe EU generated the largest nominal wagtds: domestic
product GDP) of 17.6 trillion US dollaiin 2011 representing approximately 2(
of the global GDP when measured in termpurchasing power pari.

TheEU started the common currency EU in 2002 to replaceeveral natione
currencieith central bank and monetary pol, the following 17 states use EL
as their official currency tode Austria, Belgium, Cyprus, Estonia, FinlatFrance,
Germany, Greece, Ireland, Italy, Luxembourg, Mditatherland, Portugal, Slovak
Slovenia, SpainMost of theother EU currencies havdiaed rate with Euroasides
from the BritishPounc.
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5.1.2 Europe has strong OEMSs, high quality, safetgnd environment standards

The first car ever invented in the world was byl@anz in 1886 in Germany.
Although Ford invented the moving assembly line foass car production in 1914
in the USA, Europe had developed the car continypaad had many strong OEMs
prior to that year, such as Mercedes-Benz, VW, BNOpel, Porsche, Audi
(Germany), Fiat, Lancia, Alfa Romeo, Ferrari (DalRenault, Peugeot, Citron
(France), Jaguar, Land Rover (UK), Seat(Spain)d8K&zech) etc.

In addition to having higher quality requiremeruas &ll car parts, the EU also set up
the vehicle safety rating systdenropean New Car Assessment ProgrartEuro
NCAP), it was based in Brussels (Belgium) and fathoh 1997 by the Transport
Research Laboratory and backed up by all EU mesthé&rs (national transport
departments).

Euro NCAP testing was not mandatory, with vehicledels either being
independently chosen by the Euro NCAP or voluntaested by the manufacturers.
In Europe, new cars were certified as legal foe salder th&Vhole Vehicle Type
Approval regimen, which differed from that of the Euro NCARccording to the
Euro NCAP, "The frontal and side impact crash tased by Euro NCAP are based
on those used in EU legislation. Much higher penfince requirements are used by
Euro NCAP. The frontal impact speed used by Eurd\R®& 64 km/h compared 56
km/h for legislation.”

The Euro NCAP also states that "Legislation setsramum compulsory standard
whilst Euro NCAP is concerned with the best pogsdulrrent practice. Progress with
vehicle safety legislation can be slow, particyla$ all EU Member States’ views
have to be taken into account. Also, once in pleggslation provides no further
incentive to improve, whereas Euro NCAP providesmtinuing incentive by
regularly enhancing its assessment proceduregnalate further improvements in
vehicle safety.”

The EU always leads the way for automotive andrenment protection worldwide,
since 2000 the EU has started the car emissioimg rstandard from Euro 1 to Euro5
today, these standards are worldwide accepted.

Figure 5.2 Euro emission standard (source: internaesearch)
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5.1.3 The market is saturated and divided, market®lume in each member state
is small. There is high level of competition and ks market gap.

Although EU has higher purchasing power parity, pared to developing countries
such as Brazil, Russia, Indian and China (BRIG),gassenger car in EU had a long
history, especially in those old EU member statsst families already had a car,
and many EU car OEMs were able to fulfil their deagand gaps, thus competition
for outside cars was extremely high.

| prepared the table below to highlight this sceneompared to other regions.

Figure 5.3 Passenger cars per hundred people (PHRprldwide
(source: internet)

Area Registered Car 2010 Population PHP
EU27 234 millions 500 millions 46.8
USA 135 millions 314 millions 42.99
Japan 58 millions 128 millions 45.31
China 26 millions 1,344 millions 1.94
India 10 millions 1,241 millions 0.81

5.1.4Current situation : the decline for demand of new car in the EU.

Most of the big global car maker suffered woundiegersals in Europe in 2012, as
the EU saw its biggest year-on-year fall in newregistrations for two decades,
manufacturers such as the PSA, Renault, Fiat Fatd=M experienced a sales
decline in the region of more than 10 per centtlfaursales declines are also
anticipated in 2013, which indicates the objedufai by the continent’'s economy to
mount any meaningful recovery from the 2008-09rftial crisis, and the Euro crisis
in 2012.

According to the European Automobile Manufacturéyssociation (ACEA), the
total number of registrations in the EU in 2012ckesd 12.1millions units, down 8.2
percent from 2011. The worst hit countries wereséhsuffering from the biggest
economic difficulties arising from the broad economoes of the Euro crisis. Italy
suffered a year-on-year fall in registrations of9l@er cent, France of 13.9 percent
and Spain of 13.4 percent.

The worst hit manufacturer across the continentResault, which suffered a 19.1
per cent decline in car sales across the EU, alsoumced 7500 job cuts in France.

Sales in the EU by the VW Group, the continenttggesst carmaker, fell 1.6 percent,
but reached 3 million units, a quarter of total Egistrations in 2012.

Only the Hyundai group increased its European matkare from 5.1% to 6.1%.
Also the new registered cars in UK rose 5.3% frdrh12to 2012.
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Figure 5.4 New passenger car registration in EU 2@1(source: ACEA)

%

%

Dec. Dec. Chg [Jan-Dec |Jan-Dec | Chg
'12 '11 12/11 '12 '11 12/11
AUSTRIA 18421| 23358| -21,1| 336010| 356145 -5,7
BELGIUM 22324 | 48763| -54,2( 486737| 572211| -149
BULGARIA 1985 1209| +64,2 19419 19122| +1,6
CYPRUS 570 1175| -51,5 10 967 14544 | -24,6
CZECH REPUBLIC 12784| 15019| -14,9| 174009| 173282| +04
DENMARK 10707| 15355| -30,3| 170763| 170036| +0,4
ESTONIA 1041 1156 -9,9 17 267 15350| +12,5
FINLAND 6 410 6 891 -7,0( 111251| 126130| -11,8
FRANCE 160314 | 187817 | -14,6| 1898760 | 2204229 | -13,9
GERMANY 204 331| 244501 | -16,4| 3082504 | 3173634 -2,9
GREECE 3669 5538| -33,7 58 482 97682 | -40,1
HUNGARY 5048 3262 | +54,8 53 059 45109 | +17,6
IRELAND 316 371| -14.8 79 498 89878| -11,5
ITALY 86 735|111 928| -22,5( 1402089 | 1749739| -19,9
LATVIA 796 1060| -24,9 10 665 10 980 -2,9
LITHUANIA 842 1033| -185 12 170 13 223 -8,0
LUXEMBURG 3072 2642 | +16,3 50 398 49881| +1,0
NETHERLANDS 18306| 17244| +6,2| 502528| 555843 -9,6
POLAND 21141 | 27324| -22,6| 273589| 277427 -1,4
PORTUGAL 6342 11248 -43,6 95290 | 153404| -37,9
ROMANIA 4 828 7721 -37,5 66 436 81709| -18,7
SLOVAKIA 5074 6595| -23,1 69 268 68 203| +1,6
SLOVENIA 2489 3280| -24,1 48 648 58 417 | -16,7
SPAIN 51197| 66457| -23,0( 699589 808051| -134
SWEDEN 27108 | 25402| +6,7| 279899| 304984 -8,2
UNITED KINGDOM 123557]119188| +3,7]|2044609| 1941253| +5,3
EUROPEAN UNION 12 053 13 130
(EU27)* 799 407 | 955537 | -16,3 904 466 -8,2
11 298 12 353
EU15 742 809 | 886 703 | -16,2 407 100 -8,5
EU11* 56598 | 68834| -17,8| 755497| 777 366 -2,8
+100,
ICELAND 544 272 0 7902 5054 | +56,4
NORWAY 9369| 11550| -18,9| 137967| 138345 -0,3
SWITZERLAND 29108| 30483 -45| 328139 318958| +2,9
EFTA 39021 | 42305 -7,8] 474008| 462357 +25
12 527 13592
EU27*+EFTA 838 428 | 997 842 | -16,0 912 823 -7,8
11772 12 815
EU15+EFTA 781 830| 929 008 | -15,8 415 457 -8,1




Figure 5.5 (source: ACEA)
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5.1.5 The Electric car in Europe

There are many incentives and promotions for thaerEftie EU and member states,
As | mentioned in chapter 3, the gasoline price amdronmental awareness are
much higher in the EU, its aim in 2010 was to gatillion EV in EU up until 2020.

This EV fever seems to have cooled down in thetlastyears, the reason is that
aside from the handicap of the EV and lack of stitacture, the European car
makers are not in the leading position as far a€t is concerned. According the
proposal of the EU regulation in 2012, only carthvemissions less than 50g/km
CO2 could qualify the incentives of EV. Most EU caiave not ever reached that
standard till yet.

In the categories of series production and higheapability, till July 2012
worldwide, the top selling model of PEV was Nissaaf (which sold 32,000 units),
the top selling plug-in EV is GM Volt/Opel Ampenalfich sold 20,000 units).

The registration amount and percentage of the BYWerEU is lower than that in
USA, Japan and China. The EV is already seemasvaype of car, and therefore
has difficulty as well as potential to break intor&pean market.
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5.2 Austria's Car Market

The reasons that | selected Austria as my reseanahtry were: for its location in

the centre of Europe, it didn't have its own camloi; and that it is a developed
country which joined EU in 1995, | was also to ae-sesearch for this MT.

5.2.1 Basic information

Figure 5.6 Austria Geography (source: CIA website)
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Figure 5.7 Austria States/Area/population 2012 (saue: Wikipedia)

State Capital Area (km2)  Population
Burgenland Eisenstadt 3,966 286,215
Carinthia Klagenfurt 9,536 557,773
Lower Austria Sankt Polten 19,174 1,617,455
Salzburg Salzburg 7,154 534,122
Styria_ Graz 16,392 1,213,255
Tyrol Innsbruck 12,648 714,449
Upper Austria Linz 11,980 1,416,772
Vienna Vienna 414 1,731,236
Vorarlberg Bregenz 2,601 371,741

Total 83,865 8,443,018 (2012)
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Figure 5.8 Austria's public statistics (source: Stistik
Austria)
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Austria is a small-but-fine market economy (SenB8&o, Industry 29%, Rest 2%),
Its GDP per Capita was $42,500 in 2012 (worldwalgking 19), its unemployment
rate is 4.4% (lowest in EU), its political anddimce system are stable, over 30% of
Austria energy is renewable, although its tax @wve&nue level are also high( 47.8%
of GDP, worldwide ranking 26). In Figure 5.8, arem see that Austrian have high
living standard and will pay more for products amyironmental protection.

5.2.2 Austria's Car market

According to 'Statistik Austria’, the registratiohnew passenger cars in 2012
decreased by 5.7% to a total of 336,010 units coeapt the highest result in 2011
of 356,145 units. Both Diesel-driven cars (56.4%rshand petrol-driven cars
(42.7%) faced decreases, although the share ohaliee-driven cars (electric, gas,
bivalent engine and hybrid) had a record incred2¥ 8%. Their market share is
still only 0.9% or 3063 units.

Among the top 10 brands in 2012, VW had a 18.3%esWéh a total of 61,627
units, followed by Skoda had 6.5% or 21,698 urkited had 6.4%, Audi had 6.2%,
Hyundai & Opel both had 5.7%, Renault had 5%, BM&d B.7%, Seat had 4.3%,
Peugeot had 4.2%. Compared to 2011, the big shiareers were: Skoda +6.6%,
Hyundai +6.4%, Audi +4.4%; the big share losersenv@pel -25.7%, Seat -12.7%,
Peugeot -10.9%, and Renault -9.9%.

The trend for reduced-emission vehicles had ob\aunsreasing. 15% more
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passenger cars were registered in 2012 with less1B0 g/km (tax-averaged, total
share of 30.9%). See the figure below for moreildeta

Figure 5.9 New car sales and emissions within Austr (source: Statistik Austria)

New Car Registration 2000 bis 2012 nach Antriebsarten und
durchschnittlichen CO ,-Emissionen in g/km
Passenger Car

Report Year Diesel giecsi? inkI.BFeglf(I-rllzuel @ CO,Benzin total ?
2000 191 281 162 118 133 176 309 427
2001 192 681 161 100 833 175 293 528
2002 194 555 161 84 905 173 279 493
2003 214 505 161 85 586 170 300 121
2004 220 255 159 91 023 168 311 292
2005 199 908 161 107 856 165 307 915
2006 191 766 164 116 282 163 308 594
2007 176 746 164 120 424 161 298 182
2008 160 459 160 131 616 155 293 697
2009 146 962 153 170 847 148 319 403
2010 167 130 145 159 740 143 328 563
2011 194 721 140 159 027 138 356 145
2012 189 622 138 143 325 134 336 010

1) Vorlaufige Ergebnisse. 2) Inkl. Pkw mit Alternativantrieb.

According to the report from the OAMTC (Austria bist car club) in March 2013,
the registration of pure EV in Austria in 2011 &l6units, in 2012 is 427 units
(decrease of 32,3%) due to high purchasing priddask of government allowance,
which means only 0.1% of total new resisted cae gbod news is that all electric
cars in EU will use the same electricity chargegplu

5.2.3 Austria car market characteristics

1. The market is small and saturated, a total44 &illion people had 4.3 million
vehicle registrations in 2012, while the passenggicle per hundred people (PHP)
was 50.94, and thus the price competition betweemal cars was extremely high.

2. The market is traditionally dominated by Gerrbaands with 43.2% of market
share (VW Group 24.7%, Opel 6.8%, BMW Group 6.4%nBGroup 5.3%), but
was also open to outside new comers (Japan brdn8%3land Hyundai Group 6.1%)
in 2012.

3. The purchasing power is strong and young, 00&6 6f new cars (336,011) were
sold to the age group of 24 to 39, and by leasmayaredit. Used passenger car
registration reached at 808,384 units in 2012.
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5.3 Bulgaria’s Car Market

The reasons for selecting Bulgaria as my reseayahtry were: it located near Black
Sea with harbour, it didn't have its own car brahi, a developing country (joined
EU in 2007), and 2 Chinese OEMs (BYD and Great Y\ieady had assembly
plants there.

5.3.1 Basic information
Figure 5.10 Bulgaria Map (source: CIA website)

0 =0
& =0

1000
(B aly.

ROMANIA

. —
R Dwobrich

'F'Il::l.-'un

Varma,

*SE}FIJI.
Stara Jagora

Shaven

LE L RN ]

Burgs,
- o Pl

I}*Ellngncugra:i P
AT Furdzhal ‘*’j\i}
-u_ﬁr_____,.a_-—__..- W‘_\F‘_“\_—F _f; TURKEY

GREECE

Bulgaria changed their regime from communism to a@enacy in 1990 and joined
NATO in 2004, the country has a population of 7.@38ion, 108,489 sq. Km land
and is rich in natural resources. Despite the falvierinvestment regime, including
low and flat corporate/incoming tax, it still facesrruption, crime and
unemployment (12.6% in October 2012).

Bulgaria's economy (Services 57%, Industry 35%,Rest 8%) grew slowly after
the 2008 finance crisis, and was mainly dependario@ign investment and bank
lending. Its GDP per Capita was$14,200 (worldwigleking 91) in 2012.

Figure 5.11 Monthly average salaries in US$ 2011-2P (source: Wikipedia)

Country | Austria | Bulgaria Germany| Poland| Romania | Turkey | Greece
Gross 3174 543 4740 1061 663 907 1565
Net 2484 426 2865 759 480 634 1250
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5.3.2 Bulgarian car market information

According to the statistics of ACEA in January 20t total new passenger car

registration in Bulgaria in 2012 was 19,419 urdstail as below:

Figure 5.12 Sales of car brands in Bulgaria in 2012ource: internet research
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Figure 5.13 The top 8 best selling models in Bulgarin 2012 (source: internet)

Pos

Model

Dacia Logan MCV

Great Wall Steed

Skoda Octavia

Kia Sportage

Ford Fiesta
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VW Polo
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5.3.3 Bulgarian car market characteristics

1. The purchasing power in Bulgaria is generally thue to their low salary,
Bulgaria has a similar population and comparedustAa, the difference is that the
new car sales in the country is only 5.78% thanithAustria, low price cars are
more popular in Bulgaria.

2. The registration for used-cars is over 10 titmgger than for new cars. The
import business for used-cars from Western Eurspetch bigger than local new
car sales there. In addition to this, there are aésv registered new cars exported to
neighboured countries, because the car tax andaimsel in Bulgaria are at least two
times lower than the EU averages.

3. The market is open, it hasn't dominated cardsafhe top brand (VW Germany)
has 10% of market share, the second (Toyota Japathe third brand (Dacia,
France/Romania) have 8%, Great Wall (China) reéheeh position within its first
full year, whilst its two models are within the tBmational models.

4. The Bulgarian government strongly supportedadbal Great Wall assembly plant,
they a similar scenario to Dacia in neighbouringrRaia, and rescue its economy
and lower the unemployment rate. This will be désad in detail in the next chapter
of Great Wall and BYD case study.

5. The Bulgarian government also strongly suppoB¥dalready passed the
legislation of a €2,500 allowance for each PEV, sesirved some free park place in
the Sophia city centre. Below is the photo | toolNovember 2012.

g in park for E-Car in Sophia cemre_(sogrce: self photo)
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Chapter 6. Scientific Casedyt

6.1 BYD

6.1.1 General Information

The name BYD stands for Build Your Dreams, Mr. W&igianfu set up the
company in 1995 in Shenzhen, south China. BYD begaa rechargeable battery
factory for overseas brands, and became the la@esese manufacturer (top 4
worldwide) of cell phone batteries with its ownd&gg technology by 2000, it has
expanded to all types of rechargeable battery lisaguent years.

BYD Co. Ltd. created the wholly owned subsidiaryButo in 2003, a year after
its acquisition of the Qinchuan Automobile Compamyorth-west China in 2002,
that company held the license, technology and priialu facility to make its own
passenger car. The Chinese state encouraged tb®pleent of independent, local
owned automobile manufacturers during that timeyugh this BYD Auto
successfully brought its reputed normal car toGh@ese market in 2005.

BYD Auto presented the first mass-produced, fubriy vehicle F3DM at the
Beijing Auto Exhibition in March 2008, and presahtie first mass-produced pure
electric vehicle e6 in 2010, the company has Hetddp position for EV in China up
until today, they also lead the field in battergiteology and in the EV industry
worldwide.

BYD Co. Ltd. currently has 5 main divisions: BYDu#, which includes normal
cars, hybrid cars, electric cars, electric bus&d) Energy Storage, which includes
all kinds of batteries; BYD Photovoltaic, which indes all kinds of solar power
equipment; BYD LED lighting; BYD electronic prodsct

BYD Auto has a wide range of small and medium sizad, and has three
production plants in China with annual capacity00,000 units. During 2012 it
produced about 610,000 vehicles, with a rank of ®¢al brands and a rank of 9 in
all brands in China.

Mr. Warren Buffet spent $230 million on the acqtiisi of a 10% stake in BYD
Auto in December 2008, BYD and VW Group signed greament for the possible
cooperation in the field of lithium battery for hyd and electric cars in May 2009,
Business Week ranked BYD as the 8th most innovativepany in the world in
2010, ahead of Ford, Volkswagen, and BMW.

BYD Auto and Daimler AG agreed to set up a 50:50tjeenture of the BYD
Daimler New Technology Company (BDNT) in ShenzheApril 2010, and then
that new company received the business license tinenChinese government in
March 2011 and focused on EV development for upketan China. BDNT
presented its concept car in 2012 with the newdreame of Denza.
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6.1.2 The main BYD EV models and combined parametsr

6.1.2.1 F3DM (Qin)

Figure 6.1 BYD F3DM model(source: internet research

As above mentioned, the F3DM is firstly presentetarch 2008, it was based on
BYD's compact model F3 (takes two-thirds of all B&rs). DM stands for Dual
Model, a plug-in hybrid compact sedan, with areddictric range of 40-60 miles
(64-97 km) and a hybrid electric powertrain that eatend the range to an
additional 300 miles (480 km), in practical it adnive 500 km in one full electricity-
charging and full gasoline-tank. The all-electaage of its main competitor Toyota
Prius 2012 model is only 14 miles (23km).

The F3DM has two alternating electric motors, &®0unit that drives the wheels
and a 25 kw unit can send power to the wheels oergee electricity through
regenerative braking. At that point, the F3DM'§tér 3-cylinder engine kicks in to
bring the battery charge as close as possible%g 8ffectively extending the range
of the vehicle, just as the Chevrolet Volt does.

The F3DM has a direct connection between the gaselngine and the wheels that
is useful when accelerating onto a highway, jus the Toyota Prius. Under high-
load circumstances, the 68 PS gasoline engine canlwith the electric motors to
deliver a total of 168 PS (125 kW).

The F3DM is the world's first mass-produced pludpyrid car and went on sale to
government agencies and corporations in China seBder 2008 in the price of
149,800 Yuan (about US$ 24,000, without any subsliDuring its first year on
the market the F3DM sold only 48 vehicles. Salethéogeneral public began in
Shenzhen in March 2010 with a total subsidiary@bB0Yuan. 417 units were sold
during 2010. Sales in China reached 2,279 unitsutitr to December 2012.
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In April 2012 BYD announced that the F3DM wouldreplaced by the Qin, an
updated model based on BYD’s new medium size m8dBlui. SuRui has remote
driving controls and the other latest technologigch were launched in September
2012. Qin will use the DM 2 technology (F3DM ugkd DM 1). Qin is a concept
car currently, the official launch will be in enfi2013, so its combined parameters
in the next paragraph, will refer to the featureE@DM.

6.1.2.2 BYD e6

Figure 6.2 BYD e6 modelsource: internet research

The 5-passenger e6 has been marketed as a crofgdBMéand SUV) pure EV. It
was first sold in May 2010 with 40 units used ag itaa Shenzhen at the price of
369,800 Yuan ($56,900 without any subsidies). i wansequently sold to public in
China in October 2011 at the price of 249,800 Y(#88,430) after subsidies. Since
2010 a total of 2,124 units have been sold in Cthnaugh to December 2012.

The e6 was equipped with a 75kW motor and the B¥Retbped Fe battery, for a
range of 300km on a full charging in the urban ¢bos. This made it as the
longest-range pure EV in the world. During brakidggeleration and downhill
coasting, the vehicle's kinetic energy is also eotad into electrical energy and
stored in battery packs through regenerative-bakinctions, there is further
improving energy utilization to increase the efisge.

The e6 featured the latest body/frame-integral waoson. It is roomy and
comfortable thanks its 2830mm wheel distance, wiltattery pack protected in a
compartment that is fully integrated into the véhid he battery pack's outer
dimensions are: 175 cm in length, 95 cm in widtd @8 cm in height.
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There were at least 300 units of e6 which operdsglg as taxi in Shenzhen through
to the end of 2012, with a 20 million miles opevatrecord. In 2010 the city of Los
Angeles agreed to order 10 units of e6 and ledigeteer 20 units at the price of
$35,000 before subsidies. BYD have managed t@8dth other 14 Chinese cities,
Thailand, South America, Russia, Holland, Spaia, Wi and many other countries,
mainly as taxi since 2011. The Shenzhen Policeddtd ordered 500 units of e6 as
police vehicles in January 2013.

| took this e6 Taxi at least 10 times in Shenzharmng August 2012. During this
time | also talked with the drivers, my attitudedaheir opinions about e6 were
mostly positive. It is spacious, comfortable, siland smooth even in high speed.
Most importantly it started up quickly and ran 280 with full charging.

As a pure EV, it has zero emissions, offers a Hig/guarantee, has a top speed of

140kmh, requires 40 minutes for full charging gpacial 100KW fast charging
cabinet, or 6 hours with a standard charging pole.

6.1.2.3 Denza (e3)

Figure 6.3 Denza modelsource: internet research
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As above mentioned, Denza is a new high classpJrerand special for China
from BDNT, a 50:50 joint venture between BYD andrblar. Its concept car was
presented by Mr. Wang and Dr. Zetsche (chairmam t@o companies) in April
2012 at Beijing Auto Show, Mr. Wang indicated tB&D will put the updated
electric power train from e6 into Denza, and Dris€be indicated that Daimler will
contribute the platform, latest design and intetémhnology into Denza.

In reference to Figure 6.3, Denza's concept daased on a previous model of
Mercedes-Benz B-class in 2011. The back, heightadth have been extended
about 10cm each, in order to leave enough roorthéobattery pack. For the
combined parameters in the next paragraph, | wélthe features of B-class of 2011
plus 10cm and e6 motor.

The main concern for this model is its price, alitjo a price has not been disclosed
yet, if we refer to the price of e6 however, wel wée that the estimated price for
Denza is about 450,000 Yuan ($72,000 before sudmidt will be undoubtedly too
luxurious for the average Chinese, which will haweikime problem.

It is likely that BYD will develop a simple versiaf the Denza as e3 with a price of
250,000 Yuan ($40,000/€30,000 before subsidiesydarme purposes. The current
sales price of Nissan/Renault Leaf (pure EV in cachglass with a range of 200km
and a top speed of 145 km/h) in Europe is aboujOE®7before subsidies.

BDNT and its sales organization are both locatettisthe BYD Complex in
Shenzhen. BDNT does not have product facility, eni#l be produced in the BYD
Shenzhen plant, but will have an independent degkiem (neither BYD nor Benz),
the estimated launch time is at the end of 2013.

In reference to the report of ChinaAutoWeb on 3020012, the Denza prototype has
passed the Chinese crash-safety testing and adhieednighest grade in the Chinese
NCAP ranking system. 100 units of prototype haagdled over 100,000km each in
four distinct regions in China. It also reported2md March 2013, BYD and Daimler
would contribute extra 430 million Yuan ($70 milipeach side, in order to boost
the registered capital of BDNT to 2.36 billion YuggB80 million).

Figure 6.4 BYD EV combined parameters (source: basen internet research)

Parameters / Models F3DM (Qin) E6 Denza(estimate)
Dimensions L/W/H in mm 4533/1705/1520 4560/1822306 4373/1877/1703
Wheel distance in mm 2600 (2660) 2830 2778

Power train PHEV Pure electric Pure electric
Range in a full charge+tank500km 300km 300km

Top speed in kmh 150 (180) 140 140

0-100 kmh seconds 10.5 (6.9) 14 14

Charge hours fast/standard  1/9 (0.7/4) 1D.7 0.7/4

Gross weight in kg 1560 (1310) 2020 1500

Battery in kw 25+50 (110) 75 75

List price in USD 24,000 (32,000) 56,900 72,000
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6.1.3 BYD's Efforts in Europe

BYD set up its Europe liaison office in Rotterdarwlland in 2007, and started to
negotiate and even signed import intention corgradth different Europe private
car importers in 2008, like Emil Frey Group for @any and France, Berge Group
for Spain and Portugal, Auto Bink for Benelux araitgCEE, Kdlliker Group for
Italy, and Denzel Group for Austria and part CEE.

BYD also managed to export about 100 units ofétsn@del to Russia, Ukraine,
Hungary, Finland, Holland, Spain, the UK and ott@untries, mainly as special taxi
project based on specific country exception frorhZ2@lthough e6 still does not
have the Europe Car Type Approval till now.

Meanwhile BYD bought the Mirae Hungary IndustriahiMufacturer Ltd. Company
in February 2008 and currently has its own factomeKomaron (Hungary) for
battery products, there are also plants in ClupfRaia) for electric products.

BYD also signed a 50:50 joint-venture company agad with the Bulgarian
energy giant Bulmineral in December 2012. The camgpAuto Group Motors, have
a plant in Breznik, 50 km west of Bulgaria's cap8afia. It will assemble the BYD
K9 pure electric bus first of all. The first K9aegpected to be rolled off in February
2013, and its electric car assembling is scheduldx thereafter. Its production will
be expanded further through the assembling oftieeeBYD products, including
battery and LED lights.

It is very clear that BYD is following the strategiof Toyota and Hyundai as a
benchmark, they set up in a neutral country wittesuOEM, worked with private
importers, and produced in eastern Europe. BYDtbagmbstpone their plan for
Europe in 2009, due to the bad crash test resalhother Chinese car Brilliance BS6
in Europe during 2007 and 2008.

6.1.4 Meeting with BYD

| sent the proposal of this MT to BYD and askeddarase study from their company,
they agreed in July 2012, | flied to Shenzhen aamdidnvery successful meeting in
the BYD headquarters on 20th. August 2012, the partner was Mr. Wing Zhang,
the brand manager for Europe from BYD Group MargDepartment, they gave
me a lot of information and were very hospitablepuld like to take this chance to
express my thanks.

Our discussion included five main parts, Introdoictpart (mainly from BYD side),
Product part (current and future EV), Technicak Paattery and value-added apps),
Cooperation part (merging and acquisition), Commaépart (launch in Europe).
Below are some of the important points that weigeth
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BYD Auto produced over 500,000 vehicles in 2011%098ere normal cars with an
internal combustion motor, and about two-thirdsevesmpact class. Their current
EVs are: F3DM, e6 and S6DM, the future EV model$ lvé Qin, €6, Denza (e3).
China is clearly their first market in which theiynato achieve the volume. Their
main export market is the USA, BYD have even sedmmdependent headquarter
in California for all BYD business in North America

The leading and core technology of BYD is battdityeir research and development
direction for the battery in short term is 5S ixtniéve years based on the currently
LiFePo4 used in e6:

Smaller: reduce 20% from 175L/95W/30H in cm, as well aswreight.

Stronger: from current 300km driving range increase to 480k urban condition.
Safer. work efficiently in extreme conditions of hogld, crash etc.

Scale reach the economic scale to reduce its costeachrthe dominate position.
Seal provide the finished battery worldwide, but kekp secret of technologies.

Mr. Zhang admitted that in their internal assesdnsme of their auto parts didn't
meet the European standard, to get the Europeagd Agproval is extremely
exhausting for time, energy and money. Therefoneay not be worthy for the
saturated EU market now, he indicated that theirscenade for driving, not for such
crashing. If the EU won't pass related regulat®viD will export its EV to specific
EU countries under current conditions.

BYD's current expectations for Europe are to exgi@tbattery, LED lights and
other electric/electronic products related with B\ BYD doesn't mind if European
car makers use its parts to make their EV in Eurtip@ll be easier for European
car makers to push through the EU to pass or amedaid regulations.

We also discussed the case of Geely, another privainese automaker, which took
over the Sweden brand Volvo from its Ford ConcarAugust 2010, Geely paid
$1.3 billion in cash and $200 million in notes that biggest overseas acquisition by
a Chinese automaker. Through this deal, Ford mahtagsurvive the car crisis of
2009, although Ford bought Volvo for $6.5 billian1999.

Mr. Zhang told me that Geely's purchasing cap@ahe predominantly from Chinese
banks with the blessing of Chinese government. ddindghis deal, Geely improved
its image and acquired the know-how of luxury braht was due to the high
demand and profit of luxury cars in China, currgbminated by BMW, Mercedes
and Audi. In the meantime Geely also got Volvo’'slde network in Europe, the
USA and worldwide.

These actions led to the cooperation between BYdDNercedes, BYD also plan for

further acquisition and hope to reach out to Westar markets and technology if it
has a chance to.
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6.2 Great Wall
6.2.1 General Information

Great Wall Motors Co. Ltd. was founded in 1976 eoBing, about 200km south
from Beijing. It initially produced only trucks arehtered the pick-up trucks market
in 1998. Great Wall started to produce passengsrie&2008. It is a publicly listed
company in Hong Kong Stock market, the currentrchan is Mr. Wei Jianjun
(since 1997).

Great Wall has been China's largest Sport Utilighile (SUV) maker since 2010,
produced a total 676,000 kinds of vehicle in 201, ranked third of local brands
and ranked sixth of all brands in China. It hasies names for its three vehicle type,
SUV is Haval, passenger car is Voleex, pick-upkrgdVingle, there are also
different segments under each vehicle type.

Great Wall has a very clear export mission, ab&@t bf 2012 sales are from its
overseas markets such as Russia, Australia, Sdtttafand South America. It has
owns research, design and develop centres, theked@tosely with international
partners like Autoliv, Delphi, Bosch, Ricardo, TR®Iemens and Valeo etc. since
1998. It also got the parts from their plants inM@hthese activities have helped to
improve its quality and international acceptandee €tompany also attended and
sponsored the International Dakar Rally in 201@,128nd 2012, and will continue to
support this activity.

Great Wall currently has 8 big overseas joint-vemttnock-down factories in Russia,
Iran, Nigeria, Ukraine, Egypt, Bulgaria, Indonearal Vietham. These knock-down
exports are an easy way for Great Wall to gairatteeess and market shares in these
countries, they also reduce the cost of transpertand after-sale services. Great
Wall has a very effective system to handle theswfees and markets, and plans to
open further 24 similar factories worldwide by 2015

Mr. Wei indicated in a press conference in Hong ¢onDecember 2012 that, its
home and overseas market increased 19% in 200Ash't effected by economic
and car crisis in Western countries since 2009aGMall will concentrate on the
SUV market. Its gross profit was 24.9% in 2012, @éndat Wall will increase the
sales price of its SUV in 2013. Great Wall has $uilpport from the Chinese
automobile policies, and will invest US$625 millitmincrease 20% of its product
capacity, but it has no plan for overseas acqarsitke Geely/Volvo.

In reference to the report from China Daily on 18082, Great Wall and the
American company Coda Automotive Inc. signed aragpent in July 2012, to co-
develop a PEV that is scheduled to hit the US mark2014. That US company
previously developed an electric car with anothlein€se car maker. The agreement
called for that Coda will provide the powertrairdadistribution for that vehicle, with
the rest built by Great Wall. This car model widl sold in North America with the
Coda brand and in China with the Great Wall brand.
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6.2.2 Great Wall EV model Haval M3 EV

Great Wall stated its target for EV in 2009 witle $tatement that they "made quite a
huge investment in exploring technologies for nevrgy autos”. It presented its all-
electric SUV concept car Haval M3 EV at the 201@G@grhou Auto Show, and
began its public run in the Chinese market in 2@dih) an estimated sales price of
20,000 Yuan ( $32,000 before subsidies).

Figure 6.5 Great Wall EV model Haval M3 EV (sourceinternet research)
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Figure 6.6 Haval M3 EV features (source: internet esearch)

Length in mm 4058 Powertrain Pure electric
Width in mm 1727 Battery type LiFePO4
Height in mm 1604 Rated/max motor power | 24/56 kw
Wheelbase in mm| 2460 Rated/max motor torque | 65/150 Nm
Gross weight in kgl 1196 0-50 knvh time in seconds 6.5

Normal charging | 8 Range in full charge at 160 km
220V in hours 60km/h in city condition

Ground clearance | 135mm Top speed in km/h 130

From the above figures it is clear to see that HRM&EYV is a sub-compact
crossover of SUV and normal car. That is the reagonthis model has another
name, Voleex C20 EV.
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6.2.3 Great Wall's Efforts in Europe

Great Wall have started to sell small van and pigkrucks in Russia and eastern
Europe since 2006, as well as set up its first gema knock-down factory in Russia
in 2006. It also shipped 500 SUVs to Italy in 2086d registered them as
commercial vehicles in Italy without European Véai€ype Approval, which is
similar to the instance BYD exported its e6 basedmecific projects and country
exceptions.

Great Wall signed a contract with the Bulgarian pany Litex Group in May 2009,
in order to set up a joint-venture company Litextdfe in Sofia, and started the new
construction of knock-down assembling plant in Batsa , about 150 km south-east
from Sofia. This plant started official productionFebruary 2012 with 200 units of
Voleex C10, a small car model with three stars-INEAP.

Figure 6.7 _Grelat Wall Voleex C10 (source: internetesearch)
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As mentioned in paragraph 5.3, Bulgaria joinedghkein 2007, which meant that the
products made in Bulgaria have free movement willfifcU countries without
import duty. Bulgaria has the lowest land, labad #ax level inside EU, and a high
unemployment rate.

The Bulgarian government welcomes foreign investir@algaria has no local car
brand or dominated car OEM, and its market is dpehinese car, Great Wall
reached sixth position in the first year. Its Pugkand Voleex C10 were the number
two and number seven of best selling cars in Bidgar2012. Bulgaria also passed
the legislation of €2,500 allowance for each EV apdcial parking advantages.
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6.2.4 Meeting with Great Wall/Litex Motors

| sent the proposal of this MT to Great Wall Bulgdits partner Litex Motors) in
October 2012 and asked for a case study from teenpany. | flied there, visited
their factory and had a very successful meetirigtex head office in Sofia on 6th.
November 2012, the main partner was Mr. Ivo Dektbg,Commercial Director of
Litex Motors, another is Mr. Peter Karaivanov, (Beneral Manager of Mazda
Bulgaria. They both gave me a lot of informatioml avere very supportive during
my time there, |1 would like take this chance toregs my thanks to them.

Mr. Dekov told me that their factory with 150 emyd@s was already running at full
speed to assemble 4000 units of three models . 20Will run in 2 shifts to
assemble 8000 units of six models during 2013uhioly the compact class Voleex
C20R and its full electric version Voleex C20R EWpther name is Haval M3 EV.
That factory has the potential through 2000 empmeyte assemble 72,000 units in
three shifts.

About 100 workers, engineers and managers werdes&reat Wall China for three
to six months' training and practice. All the knalikwn parts and assembling
machinery were shipped from Great Wall China togauban harbour directly by a
charted medium size ship. The transport cost washrtawer than through the
harbours in Holland or Germany. An interesting ¢hwas that there was no single
Chinese from Great Wall stationed in Bulgaria upluaday.

| asked him about the possibility for this factéoyassemble for other Chinese car
makers, he said that this decision laid in the basfdhe board of both sides. He did
not reveal the contribution percentage of bothssidehat joint-venture or related
financial information. Mr. Karaivanov told me th&e harbour handling and storage
cost in Bulgaria was one fifth compared to Hollahde transportation cost for a
finished car delivered from Bulgaria to other EWgtes was about 200-300 Euro.

Mr. Dekov was very satisfied with the sales figuiresn their first year. He also
emphasised that all their vehicles assembled froh8 2vould be certified according
to EU regulations, with the full vehicle type appab Litex Motors was not only the
producer, but also the sole importer of all Great\Wehicles in Bulgaria, Serbia and
Macedonia at the moment, developments into fumfemkets were currently under
negotiation.
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Chapter 7. Interview with Experts

In addition to the above mentioned meetings witHOBM China and Great Wall in
Bulgaria, | set up the interviews below for thepse of this Master's Thesis.

7.1 Experts from OEM

Ms. Iveta Todorova, Managing Director of Nissan Bulgaria
Mr. Peter Karaivanov, General Manager of Mazda Bulgaria
Mr. Thomas A. Schmid, Sales & Marketing Director of Hyundai Austria

7.1.1 Interview briefing
Each interview lasted about 2 hours, with the feitay briefing points:

1). The success of Nissan (Mazda and Hyundai) igaia (Austria) and Europe

2). The characteristics of car markets in Bulgéfiastria) and Europe.

3). Important items for new car makers for entip ithe European market.
(From the view of OEM and Distributor).

4). Opinions about product specification and disition of the EV in general.

5). Advices for Chinese electric car makers in Bulg (Austria) and Europe.

7.1.2 Main topics

Design and develop area. In order to set a cleataaept, one needs to carefully
study the customer needs, market gap, and thedealsetween technical
achievement and cost factors.

To produce a car with over 3000 parts is a comptexgess, which relates to quality
and operation management and supply chain manageimeeality less than 30%
parts and works are done by OEMs themselves, OEM&Ver have the full
responsibility to fulfill the quality, safety aneché@ronmental requirement for the cars.

The European car market, in reference to Mr. Schimichuch divided upon country
and region. It has the strongest competition woidéywhere the requirements and
PHP are very high, and the sales volume is relgtsmall due to the saturated
market. This all forces the profit down to a veswllevel.

The average net profit of European car OEM was &B#uin normal circumstance.
Over 50% of them were lost money in 2012. Mosheiht cannot make profit if
solely within the European market. Consideringhbge investment and efforts, the
car business seems against the basic economiggfiebo put it simply, a new
method must be established.
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7.2 Expert from Dealer Network

Mr. Michael Rock is the Marketing Director of Denzel Group Austiiae biggest
private car importer in Austria in the last thigtgars. Denzel current have the
distribution and sales room for BMW, Mini, Hyund®jtsubishi, Alpha Romeo,
Fiat, Lancia, Land Rover, Jaguar, Volvo, Ferrafi&serati.

7.2.1 Concern from private dealer network

Lower dealer margin. Usually the OEM importer gives the local dealetd35%,
already including all bonuses and promotion, howele to high competition,
dealers have to offer customers over 10% discdumg.average gross profit of a new
car for the dealers is about 1-2%.

In order to cover the cost of personal matters] md administration, the dealers
have to rely on the related service, insurancesjigafinancing, used car and other
business. Dealers also have to maintain diveragresgents from the OEM,
including keeping certain dedicated area and &akach car brand.

7.2.2 Block Exemption Regulation (BER)

BER is an exemption in a business line or industtjich debars organizations in the
industry from some business activities in ordecrgate competition. The regulation
is highly known in the automobile industry due lte effect of the BER regulations
from the EU Commission.

BER has affected the automobile distribution indust the last decade. Prior to
2003 automobile owners in the EU region riskedifyutig their vehicle warranty
when the vehicles were serviced or repaired in glooks not belonging to the
vehicle manufacturer or its dealers. This barriaswroken in October 2003, when
the European Commission (EC) passed a law allowémicle owners the freedom
of having their servicing and repairs done at tbbsen workshop.

7.2.3 Relation between OEM and dealer

In the car distribution field, there are at leastrflevels: OEM production, OEM area
marketing office, the OEM country importer or piiwamporter, and lastly the sales
outlet. Therefore there are complicated profit barg and different approaches.
When a brand want to enter a new EU country, OENMsslect a private importer as
a whole seller for that country, this means givipga big profit share, so when that
car market is mature, OEMs tender to build thein@ountry importer.

There are some exceptions, such as Kia who opdiratgly in Austria, and Denzel
who is the 100% owner of Hyundai Austria (Import&hevrolet who is through
their mother concern GM in Opel dealer network.dreécally the EU car brands do
not need country importers from other specific Elurtdries.
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The figure below (F.7.1) shows the relation betwiencar distribution levels and
overall progress (OEM, Retailer, Service and FieqnEach party not only has to
cooperate with another, but also has to sharertife. gt will be important to
provide better service to customers, in order talge balance right and maintain a
win-win situation.

Figure 7.1 Improvement of car sales operation (soge: Roland Berg 2009)

Despite indisputable progress, all market players
see significant areas for improvement in their
sales operations
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7.2.4 The infrastructure for the electric car.

During the interview, we also discussed who shawidd the charging infrastructure
for the electric car. In Bulgaria the trend is tteg electric car users should have the
charging facility themselves, in their private heuws company (office) area.

There are 2 main contributors in Austria. One escbmpany eProvider, a joint
venture of the energy provider Verbund, and thetetegiant Siemens. They will
implement a national infrastructure network (ab®000 sites) for EV and PHEV in
the coming years.

Another is the loose cooperation of Wienenergie {tiygest energy provider in
Vienna), and Wipark (the biggest parking and gaxgmrator in Vienna), and the
electric-giant ABB. They based predominantly inMia’s city rand and garages.
This is due to the high population density. As ¢hare about 2.1 million people
(Austria has 8.44 million), who live and work inérina with 414 flat square km in
comparison to Austria's 83,865 square km, thisnedlaat the 25% population ratio
is to an area of 0.5%.

58



7.3 Questionnaire

Mr. ROck also kindly provided the questionnaire h2el Asia Car Study". It was
prepared by Denzel and Vienna University of Ecorasnm 2008, with a successful
sample size of 1022 people in Austria. One of @uspof this questionnaire deals
with the Chinese car. Below are the relevant result

1) Influence of characteristics on purchase decii
39.69% vehicle type, 31.68% price, 17.34% couoit origin, 4.54% warranty

2) Influence factor to purchase a particular nemnsadel?
11.98% value f. money, 11.30 fuel consumptidh43 safety, 10.13 liability

3) From whom did you buy your current car?
73% from car dealer, 22% from private

4) What was the purchasing price of your curren? ca
47.13% below 10,000€, 33.81% between 10-20,00862% between 20-30,000€

5) What kind of car do you drive now?
34% small, 22% station, 17% sedan, 12% MPV/swaall 3% SUV

6) How much money do you plan to spend on your nax?
27.52% below 10,000€, 47.01% between 10-20,0004,0% between 20-30,000€

7) Share of your preferred vehicle type?
21% small & compact, 18.79% MPV/van, 15.64% lastaion, 12.99 small station,
12.77% sedan, 10.40% SUV

8) Share of preferred country of origin?
57.9% Europe/USA, 20.4% Japan, 9.2% Kore&p8 hina

9) How sensitive is an Austria car users to a @anfChina?
22% would change their current car for a Chenea if the quality/price are ok.
11.83% would probably buy a Chinese car in megtyears (mostly male and
young drivers)

10) How different do you expect the Chinese cdrdan price?
49% similar to the traditional car, 32% to Jagmencar, 12% to Korean car.

According to the conjoint analysis, small Chineaesdave the greatest potential in
Austria, the market share for Chinese car couldhreg to 6.73%.
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Chapter 8. Establishing the Strategy
8.1 Entering strategy

8.1.1From the benchmark of Toyota and Hyundai, the ttgumhich entering into
Europe should have no strong local OEMs and brasalg,will be easy to build up
its own brand. In terms of design and developmame, should hire qualified local
experts, who could meet the European taste andritema far as the production
site is concerned, it should be located in Eadtemope, this will reduce the cost of
transport, labor, land and after-sale service etc.

8.1.2It is not necessary to be the firsEV supplier in the European market. Due to
the fact that EV is a new product in the marketiclhimeeds new and special
legislation, pricing policy, subsidies and infrastiure facility etc, it will be easier
for European car makers to push these items Wtstn the market and these terms
are clear, and then step in the Chinese EV makers.

8.1.3lt is clear that the price and profit of EV arglier than that of the normal car.
In the beginning stages, related investment andldp\costs need to be covered.
Chinese EV makers should keep the cost and tecyaldvantages to their
competitors, and improve their own quality to filfine standard of European
Vehicle Type Approval, and make sure that teagceed on the first strikewhen
entering European market. The Chinese EV makenddhake a lesson from the
performance of Brilliance in 2007.

8.2 Product Specification Strategy

8.2.1 Both PEV and PHEV

Chinese EV makers lead the way in the creatioratieby and PEV. There are
currently already thirteen PEV makers ready forsmasduction in China, and some
of their PEVs have already landed in Europe witbeté level of quality and range,
such as the e6 from BYD. Some new and improved &€\on the way, such as the
Denza or €3 from BYD and the Haval M3 EV from Gré&ll. This illuminates the
fact that the Chinese PEVs are the first choice.

Hybrid and plug-in Hybrid vehicle have been ledittie market by Toyota for over
the last five years, PHEV also has the deadlodtsafize and weight due to its dual
powertrain, however PHEV has a big advantage iceprompared to PEV. It can
also drive in all conditions with an extended driyirange and high speed, and it can
reach the EU CO2 emission standard. It has a riowedr energy cost than the PEV
even with a driving range of half electric to hadimbustion. F3DM or Qin
additionally has the extra roof solar power editidh of these point out why

Chinese PHEYV could also be the main choice for geso customers.
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Both PEV and PHEV offer more choices for the cusisrand markets, whilst the
Chinese EV makers have competitive advantagestmdreas.

8.2.2 Compact/sub-compact for retail, special modéobr fleet business

Due to the battery size, it is not possible to malsenall car in PEV or PHEV, even
though there are many PEV with two seats and aeraefpw 50 km and a top speed
below 50km/h. However there is not a large markettiis type of car. According to
the statistic from the ACEA, over 70% of the casklsn Europe in 2012 were small
to medium in size.

In terms of the retail business, one should concematte on sub-compact and
compact models. The Haval M3 EV from Great Wall is a sub-compaassover,
with a length of 4058mm and SUV style at the estadgrice of Euro 25,000 before
subsidies. It is pure electric with a range of l8G&nd a top speed of 130km/h. It is
sure to be a hit in Europe, due to the fact thaictinrrent price of two seats PEVSs in
Europe is almost the same. Its main competitorRiaeault Zoe, a pure EV with a
length of 4085mm and a range of 210 km and a tepdpf 135km/h, its European
price is about Euro 23,08@ithout battery and before subsidies.

Another two sales hits maybe the Qin and e3 fronDB®in is a medium size

PHEV with a 1.5L turbo combustion motor and a 11@#ectric motor, with a six
speed dual-clutch transmission and other lateotgopss, its range is 500km with top
speed of 180km/h, the estimated price is also abora 25,000 before subsidies.
The price of a normal middle class car in Europansost the same.

The e3 will be a PEV in 4373mm length with a ran§800km and a top speed of
140km/h, with Mercedes B platform/style at therastied price of Euro 30,000

before subsidies. Its main competitor in the maikéte Nissan Leaf, a PEV in
4445mm length with a range of 200km and a top spééd5 km/h, its European

price is about 37,000 Euro before subsidies. Ttagama that the e3 will have over 20%
price advantage against the Leaf.

In terms of fleet businessBYD has already had success with Taxi projectSpain,
Holland and the UK, this may expand to other caastand middle class
government car project. Another fleet businessY®BX9 pure electric bus, which
has already experienced success in many EU cos,rdinel may expand to other
countries. The third fleet business may appedrerfarm of a middle size van for
post office or packet delivery companies.
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8.2.3 Full package with progressive price policy

Even the retailed sub-compact models should haé&ithmiddle class package, just
like Toyota and Hyundai did before, this can att@astomers and offer them a

better price/value than the same European modbkis.can also reduce variations
and increase delivery time, offer at least 5 yggrarantee to maintain the customers.

The price policy should be progressive. In the beigig stages should be a 20-30%
discount compared to the main competitors in timeesamarket. Some subsidies are
needed in the initial period to build the marked aolume. The price will then be
increased gradually to a standard 10% discouriteédénchmark.

8.3 Distribution Network Strategy

8.3.1 Private import first, joint-venture later

Due to the fact that the car is a complicated adoig high-valued technical product,
selling and maintaining the car are also complatagspecially for new Chinese EVs
in the new European market. So they must levetagexperience and knowledge of
the local private owned importer groups to stagtibisiness in Europe. Most brands
will usually change to their own national salesamigation as soon as they have
learned to understand the business in Europe p#tiemwill unfortunately hurt the
interest of the initial private importer.

As | mentioned in Paragraph 7.2, the relationsleipvben the car maker, importer
and retailer is complicated, especially after thedpean Block Exception
Regulation will be enacted from June 2013. WhatZeédid with Hyundai was,
Denzel owned 100% of Hyundai Austria, Denzel alad &bout 30% showroom and
retail facilities for Hyundai in Austria.

The new strategy in distribution could be the faflog: after a successful launch in a
specific, Chinese EV makers and that initial prvemporter may set up joint-
venture as a national sales organization, thisasifitinue the success, reduce the
uncertainty and investment, compared to changbubmess model completely as
usual. It will be a win-win situation for all.

8.3.2 The assembler as an importer in a particulacountry

For the countries which already have assemblinpfes for Chinese EV, there is
usually a joint-venture between the Chinese cararsa&nd a local influential
company. It will be more efficient to let the jouenture act as the assembler and
importer, even part of retailers in that particudauntry, this will reduce the
organization level and keep the profit, which GA&&tll did with Litex Motors in
Bulgaria was proved to be very successful.
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8.3.3 Full stock of parts for better after-sale sarice

There is a proverb in the car sales branch thedssthat the dealer sells the first car,
and the others are sold by reputation. Custonimfaetion is the top priority in any
competitive business.

Chinese EV makers should create customer satigfasyistem before even entering
a specific country, like Toyota's Complete Custo®atisfaction (CCS), which is
tracked at all stages of the customer experiefficas, developing, marketing,

retailing and after sale services, to make suredistomers' wishes and comments
have been heard, and relevant actions have been tiait surpass their expectations.

This system is complemented by dedicated CustoraktiBns teams at each of
Toyota National Marketing and Sales Companies, wteract throughout Europe to
ensure that issues are handled with appropriatelyaated on.

Toyota tops the customer satisfaction ranking ingbn countries in the category of
Sales, in nineteen countries in After Sales withimope. Hyundai is also within the
top five customer satisfaction ranking. It took ab80 years for Toyota, and 20
years for Hyundai to build up a good reputatiourope. Hopefully the Chinese car
will be able to build up a good reputation withid ylears after entering the EU.

One key performance item of customer satisfacsaafter-sale and repair services.
All related parts should be available within 3 wiackdays within Europe. To
achieve this target, Chinese car makers shouldeceeeentral parts stock in a low
cost country in EU, full-stock in this case is matsted under the Lean system.

Due to the fact that the production of Chinese saEurope is mainly knock-down
model, all parts will be shipped from China to spe@assembling factory. There will
be several assembling factories in Europe for thipgse of easy market-entering.

It will be better to build up a central parts stacla low cost EU country, ship all
parts in a full charted ship from China to thattcalnparts stock, and distribute the
parts to different assembling factories or repaops inside Europe. Bulgaria will be
a good choice for such central parts stock in ngsey

As one can see from the above benchmark and aadiestBYD and Great Wall
appear to be following these strategies now. BYDase like Toyota regards to new
technology and development. Great Wall is more Hiendai regards to better
design, price and marketing activity.

One should not however forget that the EV is a pevduct on the European and
world market. Naturally the current situation iffetient from that of Toyota in the
1980s and Hyundai in the 1990s. Chinese EV makersld look to conquer the
European market with their strategies.
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Chapter 9. Conclusio
9.1 Final evaluation and trend

The Ministry of Science & Technology in China starthe 863 Electric Vehicle
Project in 2001, and the Chinese National Develdpeform Commission (NDRC)
continued that project with the mid to long-termap(2006-2020) as part of its 11th
Five-Year Plan of the state. The Chinese State €bigsued the Automobile
Industry Revitalization Plan in 2009. The NDRC id@ new policy on 23rd.
January 2013, through merging and optimizatior20lL5, the top 10 Chinese car
manufacturers will take 90% production share, bupd3-5 worldwide big
competitive car manufacturers and brands in China.

China’s leadership has made its goal to be abtieérént of electric vehicles and that
will be implemented, joined together around 16 mgjbinese companies from
automotive, battery and oil branches to form a odnsm, together they should aim
to build marketable electric cars and create destialrastructure. Its target is that by
2030 about 80% of all electric cars worldwide aré¢ produced by China.

International industry experts proclaim that Chinay achieve this goal successfully,
if they could build up such an electric car alliapand provide the electric car for the
mass market. It will also be their target to defeethe standards of battery,
charging station and plug-in connections, that@ould give them significant
market advantages.

Meanwhile the experts also predict that the Chimesemomic take-over is
unstoppable, the car industry is just one exampl®w China's leadership want to
re-settle the world’s new industry and politicalisture.

According to the study of Car Rental on 26/3/2Gh8&,Chinese automobile industry
IS increasing its presence in overseas markets total produced 15 million vehicles
in China in 2012, about 1.1 million vehicles ar@erted to overseas market, which
is almost 30 percent more than the year before.

Chinese car makers have therefore primarily tacgatéhe emerging markets.
During 2012, they sold 150,000 units of cars ineklg, 90,000 units in Iraq, 90,000
units in Russia, 78,000 units in Iran, and 63,00i@sun Chile. In addition to the car
makers, Chinese commercial vehicle makers arepalsuing further thorough
strategies. Approximately 85,000 units of trucksevexported by Dongfeng, 26,000
units by Sinotruk, and 23,000 units by FAW, totaligreased 76 percent.

Their next secret weapon is the PEV, although #pe® quantity was not very high,
and Chinese electric and battery makers have thengaes of cost, technology and
home market quantity in PEV branches. It is predichat Chinese PEVs will take
50% market share in that branch by 2020.
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9.2 Conclusion of Chinese EV in Europe

Launching the Chinese EV in Europe is not the nmpbrtant and urgent target for
Chinese EV makers. The technology, regulation,llbands and infrastructure in
Europe are not mature yet. And on the other hdredpotential volume in saturated
Europe market will not be so high.

The trend and time are nevertheless heading thyswi@ can definitely expect this
scenario to pan out by 2015. The purpose of thistéd& Thesis was also to study
and prepare related strategies in advance.

After the statistical research of two possible entemarkets, history and trends,
scientific benchmark and case studies, and rekdtategies analysis of Chinese EVs
in Europe, | have already reached the main hyptlaesl final conclusion of the
Master's Thesis stated below:

Besides the technical innovation and price advantdng product specification for

the entering market and the new distribution nekvase the pre-requisites for
Chinese EV manufacturers, who want a successfakhdreto the European market.

65



Bibliography

Beidl, C. (2012): Elektrofahrzeuge mit oder ohnenggaExtender,
OVK-Vortrag 2012,i&4 und Steyr

Brealey, R. (2011): Principles of corporate finari@th. ed. McGraw-Hill Irwin,
New York.

French, W. (2007): Human Resource Managemente@ti-Houghton Mifflin,
Boston.

Heizer, J. (2011) : Operations Management. 10thPedrson, Harlow (UK).

Kotler, P. (1999): Kotler on marketing. Free Préé¢sw York.

Kroll-Thaller B. (2012): Marketing and competitistrategy. MBA lecture, Vienna.

Lee, F. (2011): Die Gewinner der Krise. RotbuchlagrBerlin.

Lehman, D.(2012): Practical Spreadsheet Risk Modgfor Management.
CRC Press, Boca R{tdSA).

Lesinsky, J. (2011): Automotive Technology. MBAtie®, Vienna.

Oakland, J. (2003) : Total Quality Management. 8dl.Routledge, New York.

Paola-Galloni, J. (2012): Eco-Mobility 2012. Presgion from Valeo and European
Road Traoation Research Advisory Council, 2012.
Roland Berger (2009): Powertrain 2020: China’s dimibito become market leader
in E-VehicMunich/Shanghai 2009.
Sihn, W. (2011): Automotive Industry-Overview. MB@Acture, Vienna.
Womack, J. (2011): The machine that changed thé&dweree Press, New York.

66



List of Tables and Figures

Figure 1.1 Instruction Symbol of PHEV (source: Gleqggcture)
Figure 1.2 Various types of electric cars (souzamler/Roland Berger)
Figure 2.1 Chinese Auto Companies Vs. Sino-Foré@nt Ventures
(Source: Chinese Associatiodafomobile Manufacturers, CAAM)
Figure 2.2 Top 20 Chinese car brands and saleBl2 g&ource: internet )
Figure 2.3 Chinese electric car makers in 2012r¢schinaautoweb.com)
Figure 3.1 Energy Cost Comparing (source: Lehmdm&ework)
Figurer 3.2 Current CO2 emission and 2020 objest{vesource: press research)
Figure 3.3 Expert's Comments on the EV (resounasgresearch)
Figure 3.4 Government supporting for battery & Bdyrce: BMV)
Figure 3.5 production cost in percentage trend betwe-car and normal car
(Source: Oliver Wyman Study 2010)
Figure 3.6 Share of powertrain in 2020 (sourceaR0IBerg2012)
Figure 4.1 Toyota Product System (source: intemesdarch)
Figure 4.2 Toyota sales and production in Europar(e: Toyota)
Figure 4.3 Toyota sales by region (source: Toyota)
Figure 4.4 Earlier Hyundai models (source: intenesearch)
Figure 4.5 Interbrand ranking 2011 ( source: Auttwe Interbrand)
Figure 4.6 EU-Japan "Trade in goods" statistics
(F4.6-F4.11 Source: European Casion trade statistics)
Figure 4.7 EU-Japan "Trade in services" statistics
Figure 4.8 EU-Korea "Trade in goods" statistics
Figure 4.9 EU-Korea "Trade in services" statistics
Figure 4.10 EU-China "Trade in goods" statistics
Figure 4.11 EU-China "Trade in services" statistics
Figure 5.1 EU Geography (source: internet research)
Figure 5.2 Euro emission standard (source: intewasarch)
Figure 5.3 Passenger cars per hundred people (RétR)wide
(Source: internet)
Figure 5.4 New passenger car registration in ELR2ZB8turce: ACEA)
Figure 5.5 New car registrations in EU 1990-201fu(ese: ACEA)
Figure 5.6 Austria Map (source: CIA website)
Figure 5.7 Austria States/Area/population 2012 (seuWikipedia)
Figure 5.8 Austria's public statistics
(Source: self-made base on thermétion of Statistik Austria)
Figure 5.9 Austria new car sales and emission ¢go8tatistik Austria)
Figure 5.10 Bulgaria map (source: CIA website)
Figure 5.11 Monthly average salary in US$ 2011-2@b2irce: Wikipedia)
Figure 5.12Bulgaria’s car sales 2012 — bran@surce: internet research)
Figure 5.13 Top 8 best selling models in Bulgami&012 (source: internet)
Figure 5.14 Parking in park for EV in Sophia cerfgeurce: self photo)
Figure 6.1 BYD F3DM mode&kource: internet reseaych
Figure 6.2 BYD e6 modetource: internet reseajch
Figure 6.3 Denza modelource: internet reseaich

67



Figure 6.4 BYD EV combined parameters (source: basaternet research)
Figure 6.5 Great Wall EV model Haval M3 EV (souricgernet research)
Figure 6.6 Haval M3 EV features (source: interesearch)

Figure 7.1 Improvement of car sales operation (suRoland Berg 2009)

68



Appendix: Abstract in Chinese

B8 H -
5 L BIR ZE 3\ BRI B B D T 37 SRR
HFRRE R

Hh AR A A R B R IR A LBl A B, ANBON R > B bRy %)
I, W HAZ H st A EIR AT bbb HRAE H AR [ 7 R R
R I 26, ARRAT ] e T EVR AR RO B i o AR 30— KA
BOMHEIR RS, Bk 7 RHLBIH AR RIS 2 Ab, — R dh IR N —
AT WM, 7 b RV B TR T e R TIN5 1) 7 2 it o

RIS

TIF MR 2 R ) 305 7

T () R4 Dok a5t

TH 5 L B 4 A

1 AR A0 s ] 9 2 R RS B ) 73 512 3 AR ) SRR G A
AIREREN [ SRR GE Tt BORE (B, SRoI0A )
Xt 2 KRR R AR AT (LEAEa, K 3)
XT3/ A B B UL KR U A ) 26 T
BT EE N, 77 il 5 AT 65 SRAE <5 s

Zhik

© 00 N O O »» W N

69





