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ABSTRACT

An engineering and marketing study was undertaken to determine the design and wehicle attributes of
Personal Use Cars (PUCs) that will be most attractive to the future private owner in China,  Affordability,
operational cost, performance, design, features, ergonomics, cultural preforences, road and parkmg
infrastructure and environmental protection were mnvestigated m this study.  Population growth and
distribution, transportation infrastrocture, economic growth, famdly stats and socialfculttural factors were
used to help develop prospective consumer-based maodels 1o predict potential market growth of this vehicle
gagment n China through the vear 2010. These models were supported by several market surveys carmed
out on upper income families m the urban and rural areas of China’s eastem regions, Several cultural
differences were identified between Asia and Western country famuiles such as the Chinese Gxmilies desire 1o
accommexiate grandparents or other relatives m many personal trips. It is predicted that the most desirable
car will be m the B-C class size, equipped with a 1.3-1.6 L EFI engane, a manual transmigsion and a closad-
loop emission control system. The development of an economical, continuously variable automatic
transmission is recommended for this vehicle. A gasolme agine is currently preferred over a dissel engina.
However, this preference will shift when the life-cycle cost of fuel exceeds 20% of the total wehicle
ownership costs. A d-door hatchback car with an up-shoped tail design (not fasthack) is the most desired
configuration since it fcilitates the entry of occupants and goods. Another desirable design is one that blends
commercial and private vehicle features. Ford "global™ prototype and new productson vehicles are illustrated
which closely match the specifications and design of the vehicle developed in this study. The operatsonal cost
of the PUC should not excesd 15% of the family meome, which will require an average fisel cconomy of 6-7
L1100 Km, low use taxes and maintenance costs. The most desired options mcheds air conditioning, power
steering and a radio. The fiture trend is that wsed PUCs from the eastern regions waill be sold to less affluent
customars in the central and western regions. The fact that many of these vehicles could be uzed for another
10-20 years will require that the PUC be designed for easy repair and reusabality. It is projected that a PUC,
priced i the range of US 59,800 - $12,100 (80,360 to 99,200 RMB) (not including taxss), could reach a
market level of 46% (M) units n model year 2005 and comprise abowt 20% of the car market. However,
even though the sconomic models predict this lavel of growth, a lack of road infrastrecture, an increasing
level of congestson, limated parking, mcreasing environmental problems and other factors wall sigmificantly
limit the use of PUCs in China®s major urban areas. The primary market growth for PUCs will be in rural
communities, small cities (less than one mullion people) and suburban areas. The collective purchase and usa
of cars in villages is expected to become a major growth opportunity m the firture.
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TRODUCTION

Automobiles were frst introduced in Ching during 1901 Lineshi, a Hungarian, was the
first registered owner of a vehicle in China and the second was Cixi, the queen mother off
the Qing Dynasty. By 1902, there were already 1899 vehicles in Shanghai, most of which
were private cars.  In 1913, Ford started to sell Model T cars in China.  On June 12,
1924, Mr. Sun Yat Sen, the former President of the Republic of China, wrote & letter to
Mr. Henry Ford to invite him to China to help develop China's automotive industry. This
lead to the increased distribution of Ford Model T s, Model A's and tractors to China.

A car was a product that only the very wealthiest persons in China could afford prior 1o
1949 The private ownership of cars was discontinved in 1949 when the People's
Republic of China was established, The povernment regutated car ownership and personal
ownership was not permitied

The First Auto Waorks, formed in 1953, was the first domestic Vehicle Company in China
FAW sequired the ability to design and produce trucks by 1958 The first vehicle
designed and produced for the Chinese market was a hoory car called the “Red Flag™.

China’s policy of national reformation and openness in 1978-1980 made cars publicly
accessible. By 1980, China’s annual vehicle output was only about 222 300, of which
5,418 were cars. At this time, an open government policy was established and emphasis
was placed on the development of a PUC market. This policy was strengthened in 1991
when it was proclaimed that “the Government encourages the purchasing of private
automobiles and the imtroduction of cars into the family ™

The establishment of Shanghai Volkswagen Automotive Corporation in 1985 marked the
first mass production of cars in China,  Although these cars have been gvailable to private
owners, they have been purchased primarily by government ofganizations, taxi companies
and businesses

China and the emerging countries of the Asia Pacific region enjoved a high level of
economic growth up to 1998, The average GDP increase was 11.9% from 1991 to 1995
and approximately 9% from 1996 to 1998, Although China's growth rate has slowed, it
is projected that China’s economy will continue growing at an average rate of about ™%
from 2000-2010,

The transportation industry is one of the fastest prowing sectors of the Asian sconomies.
Even though the problems faced by each country are different, they all have common
transportation concerns.  Many emerging Asia Pacific countries have determined that the
development of a domestic automotive industry is key to their economic development.
Furthermore, it is understood that the growth of the private or personal use car market is
necessary for a successfill vehicle mdustry.  Lu Fuyuan, the former Vice Minister of the
Ministry of Machinery Industry of China, emphasized that, “if the conversion of the




automotive market from government to private owners does not occur, the astomotive
industry in China will not have a promising future. ™

The Chinese government has designated the automotive industry as one of its pillar
industries, which is of key importance to the economic growth of China. China's vehicle
production has increased by an average of 18% per year from 1981 to 1995 and the rate
of increase has declined from 1995 to 1998, However the economic climate is improving
which will encourage private ownership of vehicles. The rate of increase is expected to
bounce hack and remain in the range of 8- 10% for many years to come

The automotive industry is an enterprise with highly intensive capital and technology
regquirements. It has the characteristics of high added value and close associations with
other industries. It motivates customwers to consume more and (riggers consumption
among relevant industries and tertiary industries. The historical experience of developed
countries indicates that the establishment of a successfil automotive industry is an
important launch-point for the revitalization of the national economy.

Ford™s Model T and the Volkswagen Beetle helped make it possible for the average tamily
in the West to own a PUC in 1910-1930 and 1950-1970 respectively. Today, cars are
considered common commodities that are affordable and available to nearly every person
in the mature market countries.

IECHNICAL AFFROACH

The objective of this study was to carry out a comprehensive, systems analyses to help
determine the artributes of Personal Use Vehicles (PLICs) that will be acceptable to the
fiture Chinese consumer. The guiding principles were to focus on the needs of the
consumer, to determing the ability of China's infrastructure to support PUCs, and to
approach this study with a "clean sheet of paper ™ The technical approach was as follows:

s Develop prospective models for China's economic growth and the firture
buying power of Chiness families

« [indertake an engineering and marketing study to determine the design and
vehicle attributes of PUCs that will be most attractive to the future private
owner in China

« Determine the minimum base price at which the vehicle can be sold while
insuring a reaspnable profit for business sustainability

* Develop business models to estimate the PUC affordability of Chinese families
in the wear 2005 and predict market volumes for the PUC as a function of
vehicle cost for the same vear

* Carry out market surveys to determine the fiture needs and priorities of the
customer for purchase of a PUC.

= Determine the potential effects of external influences on the future success of
the PUC market including road, parking and service infrastructure, fuel cost
environmental protection, and availahility, taxes, and government regulations
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HE CURRENT

Figure 1 ("Information Profile”, SAIC, 1997 and "Automotive Industry Research”, No 2,
P26, 1999) compares the total number of in-use passenger vehicles to the total number of
in-use vehicles for the period of 1985-1998.  Passenger vehicles include cars, taxis, vans
and buses while total vehicles include passenger vehicles, trucks and special-use vehicles.
Figure 2 {"Automotive Industry Research®, No 2, P26, 1999 and "Automotive Industry
Research", 1997y shows the number of in-use privately owned passenger vehicles as
compared with total number of the privately owned vehicles from 1985 to 1997, Privately
owned vehicles are registered by individuals and are used for both private businesses and
personal transportation, Up to now, China still does not have national statistical data for
personal use cars that are privately owned and used only for personal transportation
purpose. By the end of 1997, privately owned vehicles represented about 30% of the total
number of vehicles in China. It can be noted from Figure 2 that the percentage of
privately owned passenger vehicles in the privately owned vehicle sector increased from
6.8 in 1985 to 53.4 in 1997

Figure 1. Total Number of In-Use Passenger Vehicles
Compared to All In-Use Vehicles in China During 1985-1998
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Figure 2. Total Number of Privately Owned Passenger Vehicles
Compared to All Privately Owned Vehicles in China During 1985-1997
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In 1998, the actual vehicle production capacity of the eight largest vehicle companies m
China was approximately 1,050,000 vehicles, but the actual production was only about
§71,000, which is 50% of the actual capacity {"Automotive Industry Research® No 4,
P18, 1998, “Amtomotive Industry Rescarch®, Mo 2, P7, 1999 and "Automobile
Information”, Na 1, P1, 1998). This, however, does not imply that the potential car
market is not big enough to sccommodate more vehicles but some obstacles such as
purchase cost, transportation infrastructure, road use faxes, loan availability and
government policies have reduced the number of potential customers

For example, the tax rate for cars is more than the vehicle cost in some Chinese cities
Before 1998, the Shanghai government implemented a policy to charge private car
purchasers a one-time license fee ranging from 100,000 to 160,000 RMB to discourage
the purchase of privately-owned vehicles and lessen pressure on the city traffic system.

The economic development in China is very different from region to region. The Chinese
governmentl has divided the country into three regions on the basis of their economic
strength. They are the eastern most developed region, the central developing region and
the western less-developed region. Proviness, autonomous districts and municipalities for
each region are fisted in Table 1. Table 2 shows the comparison of the economic growth
of these three regons.

Table 1. District Distribution in China's Three Economic Regions

REGIONS | ECONOMIC PROVINCES, MUNICIPALITIES & TOTAL
LEVEL AUTONOMOLUS DISTRICTS

Eastern More Beijing, Tianjin, Shanghai, Hebei, Liaoning, Shandong, 1
developed | Jisngsu, Zhejiang, Fujian, Guangdon, Hainan

Central Developing | Heilongjiang, Jilin, Shanxi, Henan, Hubei, Hunan, 10

Shaanx, Sichuan, Jiangod, Anbui

Western Less Inner Mongolia, Tibet, Xinjiang, MNingxia, Guangyxi, [}

developed | Guizhou, Yunnan, Qinghai, Gansu

Table 2. A Comparison of Regional Economic Growth in the Three Regions

ECONOMIC BENCHMARKS EAST CENTRAL | WEST
GNP Ratio; 19941980 19.9 15.2 15.8
Average Anmaal Rate of Industrial Development 1.42 1.06 .00

(1985-1904) Relative to that of the Western Region
of Total Industrial Production {1985) (%) 463 409 128
_ Percentage of Total Industrial Production (1993) (%) 68.8 733 19
Percentage Increase of Small Busingss (1990 to 1995) (%) 480 97 16.5
Percentage Increase i Capital Investment (1982 to 1992) (%) ZL7 16.1 18.3
Percentage of Total Capital Assets (1993) 553 8.8 12.9
Distribution of 100 Richest Counties (1995) o8 2 5




The wehicle purchasing power depends mainly on the economic strength of these regions.
Tables 3 (China Bureau of Statistics, Internet Home Page at www stats.gov.cn and China
Annual Statistics-1996) and Table 4 ("Shanghai Auto”, No 4, P41-43, 1996) show the
regional percemtages of China's GDP and regional distrbution of total cars in use
respectively. It is easy to see that they comelate to each other very well,

Table 3. Regional Percentage of China's GDP (%)

Yaar Eastern China Central China Western China
] 511 7.0 119
192 516 4.7 11,7
Jo0d 4.9 137 11.4
I 553 145 10.2
Average 53.7 350 11.3

Table 4. Regional Distribution of In-Use Cars in China (%)

Year Eastern Chma Central Chna Western Chna

oo &l.0 28.1 10.9

1992 58.1 29 8 12.1

P04 505 292 113
Awveraae 545 200 11.4

In order to have a better understanding of the differences in the vehicle types among these
three regions, Shanghai Jeotong Usiversity students were emploved to determune the
current  distribution of compact, mid-size and full-sizeTuwory vehicles in several
representative cities in eastern, central and western China, Photographs were taken of
viehicle traffic on the main roads of these cities at S-minute intervals and later analyzed to
help develop a database for this statistical study.  Each photograph was taken to allow
vehicle counts over 40-meter sections of the road. The Xiali, Santana and imported
models such as the Buick, Taurus, Camry and Mercedes were taken as representative of
compact, mid-size and full-size cars, respectively, These results are presented in Table 5.

The imvestigation confirmed that the number of cars in the eastern region is much higher
than in the central and the western regions. Beijing and Shenzhen had the highest numbers
of full-size cars. The vehicles chosen by the taxi companies in these cities have & great
influence on the vehicle distribution

FUTURFE TRENDS IN CHINA

SPSS software was used to help predict future regional and national growth trends for
population, economics and the vehicle market using published data from the State
Statistical Bureau (China Annual Statistics-1996). Our projected data agree well with
those published by Chinese government organizations.




Table 5. Distribution of Vehicle Types in Chinese Cities {1997)

Cars | Units})
Compact | Mid-Size | Full-Sizm Min &
REGION CITY (A-B) i) (D) Total | Medwm | Others | Total
& Luxury Buses

Beijing 57 7 26 156 o0 40 286

Trangin 47 56 5 108 148 10 266

Shjiazhuang 47 3l ] il 33 13 127

Dalian T ) 7 &6 2 5 113

Eastem | Shenyang 2 a8 4 34 12 10 76
Manjing ] 24 7 39 i3 | can | g2 |

Region | Hangzhou 53 26 4 83 25 2 120

*Shanghar 0 [ Il 103 16 15 134

Jmna 3 38 14 75 72 11 158

Shenzhen 20 70 4 114 37 18 169

Hainan 46 17 12 73 33 20 128

Average 248 20 Ll 52 40 17 131

Harban 37 3 16 20 3z 35 157

Changchun 14 12 10 B | & 3 45

Taiyuan 2 8 ] 17 4l 7 63

Central | Zhenzhou 1 17 5 13 48 6 T

*Wuhan 14 13 8 33 14 12 6l

Regon Changsha & 12 4 24 3 17 i

Xi'an S 12 5 &7 15 4 o

Chongging 40 £ [ Th 13 29 138

Hafizt 13 20 2 37 E 1 4l
Avage | 0 | I8 Z £ 7 T &%

Lanzhou [ 1 § 4 19 13 st

Guizhou ] 13 4 24 21 13 58

Westem Xining i 3 4 10 41 7 58

Yinchuan 1 2] 4 26 28 7 6l

Region | Tianshui 5 1l 2 T 2 13 52

Uruma 43 15 18 8 40 1 128

Average Ll L g ] FLE= &

! * These two cities have developed good elevated freeway systems to reduce the inner-city
traffic flow, therefore the sampling conditions of these two cities differed from those of
ather cities. The numbers shown in the Table 5 for these two cities may not be used for
direct comparison with those obtained from other cities in the Table.

Eopulation Growth and Distribution - China's population growth has a direct influence
on the Chinese economy, especially on the average national income (ANI) and pross
domestic products (GDP) per capita. Tables 6 provides a forecast of national and regional
population growth in China up to the year 2010,




Table 6. Regional Projection of Population Growth in China (Millions)

YEAR 1986 1997 1998 19949 2000 2001 2002 2003
Eastern | 4547 | 4604 [ 4662 | 4719 | 477.7 | 4835 | 4892 | 4950
Central | 561.2 56B3 | 5754 | 5825 | 5B96 | 5967 | GO3R | 6109 |
Western | 197.1 199.9 | 3026 | 2054 | 2082 | 2100 | 2138 | 2166
Total 12130 | 12286 | 12443 | 12599 | 12755 | 1291.2 | 13068 | 13225
YEAR 2004 2003 2006 2007 2007 2009 2000
Eastern | 500.7 | 506.5 ] P 318.0 | 5238 | 5395 | 5353
Central | 613.0 | 625.1 6322 | 6393 | 6464 | 6535 | 660.6
Western | 2194 | 2223 | 2249 | 2277 | X305 | 2333 | 21361
Tonal 1338.1 | 1353.8 | 13694 | 13851 | 1400.7 | 14163 | 1432.0

Economic Forecast - Tables 7. 8 and 9 provide projections on China’s national and
regional economy in terms of major economic parameters.  Published 1990 prices and the
deflation indices between years were used as the base for these projections (China Annual
Statistics-1996),

Table 7. Projected Economic Growth - China

At Current Prices At 1990 Prices
Per Per
YEAR | GNP GDE NI Capits ANT GNP GDP N1 Capita | ANI
chP GOP
(HMMHE 100 Millson Yom ) [RME Yoam) (RME 100 Hj_‘_l.'l.l.cl'l Y {RMH Yuan)

IoE | 660320 0G5 31672 336 059.5 3304 G136 I?I?Q B | X325 | 30445

197 | TROT62 TO341.1 | 437537 | 63562 1508.6 ¥7569.3 | 400362 M2 | 32104 | 21995

Ioos | 012080 Q2THME5 | 5076898 | 73525 40x29 410157 | 443720 208507 | 35080 | 2360

e | 10565974 107554.5 | SEBGE.3 F420.0 AGOH 4 HTISG | 4RRI0E 32059 | A0 | 25447

Jooe | 1T1274.6 | 1335332 | 683122 | 9556.1 FTMT ARTd6D | 36818 35343 | 41327 | 27364

o0 | 1XB009.5 1407266 | TG | 0T3R4 | G032 530655 | SRRSTR IBRI2 | M6 | 20419

Her | 15sSe2.0 | 1590347 | S04TES | 120247 | 6120 | STTIT6 | 643459 | AIBR0 [ 48622 [ 31622

Jond | 175074 | 1TETSTS [ I0SRET.Y | 133526 | TO04 GITIT4 | 701471 454921 | 52398 | 3394.1

dngd | 1953604 | 1995850 | 1225590 | 147402 | s0S10 | aR09535 | Tedeld4 | 4m3es [ 56309 | 38509

2005 | 2168261 ) I20647.2 | 1418539 | 161853 | 105586 | TIRT6.0 | HDSBRY | 537049 | 60382 | 39217

2006 | 2104695 | 244914 11000 [ ITod6.2 | [IRST4 | ROONT9 | BSd29.4 SEX2IS | S45R0 | 42118

AT | 2652906 | DESSUSG | 1900SRE | 192409 | 135766 | B6TRZD | OndR2 9 G6IXHES | GRS | 4532 5

2008 | JERIRS 4 | IUSOULS | 2060 | 108477 | 1355001 | 938327 1038496 | 637267 | TRI6H [ 48554

2007 | 3144659 | I2200ZE | 2549364 | 225050 | ITEITO | 1016366 | 1005294 | T45TS6 | TRRAE | 52121

2010 | 341820.1 | 3501285 | 295339.5 | 24210.0 | 204224 | 1099135 IIQSEJ BF034 | K2ed % | 38944

(GNP - Groas Natioanl Product, GDP - Gross Domsestic Product, N1 - Mationsl Income, ANI - Avernge Nations] Incame)




Table 8. Projected Per Capita GDP Growth — China’s Three Economic Regions

= Per Capita GDF Ww
Year Ag Current Prices Al 1990 Prices
Eat Ceniral Wzt Eaxt Central st
[Eh a0 AT09.6 A5 % 4854 7 1368.3 AELE
1968 116428 54666 dEGS 6 53247 2570.7 12587
T 1w 135006 G2TE 55739 SRI1E T84T 14455
T 1545872 TI47.2 6326.1 63479 HH9.6 0417
S 17598 2 B0 T121.1 68992 1245.0 o467
22 198289 3TN T57.3 T4T6.0 4904 599
ek 121753 1055.7 B233.1 ROTT.3 17454 12812
24 146313 111214 G7446,9 K709 40044 1510.2
2 IT199.0 12232.4 104657, G351.4 4282.2 1746.6
B el I9R68 B 13387.2 1 1682 .6 LMD 6 4567 4 J90. |
2007 126392 145843 127019 107156 4852.6 42403
2008 355067 13822 4 137537 11425 8 5149 6 [t
2009 IR46H. 17 1006 14836 8 12164.7 54540 ATSH R
2010 415208 154160 159301 1291406 37634 50175
Table 9. Projected ANI Growth — China’s Three Economic Regions
ANI (Unit: RMB Yuwan)
Year Ay Current Prices AL 1990 Prices
Eaxi Central West Feasr Cemtral West
1997 468E4.0 22939 24009 1169.2 15135 14734 4
FEEE 53616 15753 1.2 34252 1592.0 1526.1
e 61382 28912 1763 FT0L.3 16742 1624, 1
WK TO28.3 12487 36546 40023 17606 L7288
20a) R4, 6 36437 42058 4327.1 18517 18406
2N 32182 A090.& 48410 46TH R 1947 5 1960, 0
203 1055493 43923 35734 S0F.6 20483 JORT. 6
2 120970 51554 64177 54T2.0 21545 2240
| 200F 138603 FTRE.6 T391.2 SHI8.T 22564 2368.7
20 15883 2 64995 B513.9 G2 6 23841 215254
ST 182032 Ti98.0 FROEE G967 25081 2691 8
2008 208648 81952 11302.6 T484 6 6388 269 6
2008 239184 92032 13025.9 B0 5 2T76.3 594
201 274221 10336.1 15014.2 87766 9213 3263.0

| Several conclusions were developed regarding the development of China’s PUC market,
using data developed from the historical development of the automotive industry in
Western countries and the economic projections developed above and other sources (Li

Hong, "Economic Analysis of China's Automotive Industry”, 1993):

. Wealthy families will begin purchasing PUCs when the ANT exceeds US $500 (RMB
| 4,100 at 19940 prices, assuming & 8 2 exchange rate of RMB to the US doflar)




» The PUC market will begin to expand rapidly when the ANI reaches US $800-1,000
(RME &,560-8,200 at 1990 prices, 8.2 exchange rate of RMB to the US dollar)

s The automotive industry will become the pillar industry of that country when the
average per capita GDP exceeds US 33000 (RMB 24,600 at 1990 prices, §.2
exchange rate of RMB to the US dollar).

The World Bank forecasts that China's per capita GDP will reach US 3850 in 2005, which
is close to our forecast of US $736 (RMB 6,038 at 1990 prices, assuming a 8.2 éxchange
rate of RMB to the US dollar). Using 1990 prices as the base, the per capita GDP and
ANI for China in 2010 wall be US 31008 and US 3826, respectively. These numbers are
refatively low, mdicating some rch families will own PUCs however the national
automotive industry can not become a pillar industry until somewhere around 2013

The projected per capita GDP and ANI for the eastern region in 2010 will be higher than
those of China as a whole. They are US §1,557 and US $1,057, respectively. These data
suggest that the automotive industry still can not become a pillar mdustry in the entire
eastern region. However, the ANI will reach a level that will allow many average families
to purchase PUCs  The statistical models predict that Shanghai, Bangsu, Zhejiang,
Fujian, Guandong and Hainan will be the fastest developing areas in the castern region of
China, The per capita GDP of Shanghai exceeded US $3,000 in 1997, creating the
automotivie industry as the top pillar enterprise in that city.

¥ehicle Market Forecast - Table 10 provides a forecast for the total numbers of in-use
vehicles and cars up to the year of 2010, as based upon models developed using published
statistical data (China Anmual Statistics-1996). Using the data in Table 10, we also
projected the market demands for cars and all vehicles for the same period of time.  The
market demands were determined by adding the replacement vehicles to the new vehicles
The new vehicle demand was calculated by determining the difference between this year
and last year's numbers for the total in-use vehicles. which can be obtained from Table 10,
The replacement vehicle demand is the product of last year's number of the total in-use
vehicles and the vehicle scrap rate.  Different scrap rates were used for the vehicle and the
car in different periods of time. The results are shown in Table 11

Table 10, Projecied Total In-Use Vehicles and Cars {10,000 units)

Year 1290 1997 {998 1eeg 2004 a1 22 Ji3
All Vehicles | 11387 1276.9 1431.9 16055 0183 TIEL G 25371
Cars il4.8 353 4260 495.1 B6S.{ 775.5 S 1
Year 2 s 2ig 2007 2nos 2ne J0ia
All Vehicles | 28443 ilERE 15749 4007.7 44918 3036.5 Bl
Cars 1044 5 12118 1405.7 1630.3 18905 21921




Table 11. Projected Market Demands for All YVehicles and Cars (10,000 units)

Year 1045 [iTh [ 08 1009 H0HH) T ER 2003

ALl Vehicles | 18422 | 20653 | 23153 | 25956 |eesmors]| 3351e | 375 | am2a

T Cars i) 66 0,37 4161 0468 ea-.}g?;, J 1oge | 15096 [ 13501
Year 2004 2005 il 2007 2008 2009 T

Al Vehicles | 47020 | 53933 | 50336 | 66515 | 74560 | R3SED |

— Cars | 20289 | 23519 | 27261 | 11598 | 36622 | 42445 | 49101

These numbers are in good agreement with those of the China State Information Center
which projects that by the year 2000, China's total vehicle volume will reach 18 to 2|
millicn units, while the vehicle market demand will be in the range of 2.5 1o 3.0 millions
The total number of in-use cars will be 6.0 to 7.0 millions while the car market demand
should be 1.2 to 1.3 million by the same vear. By the vear 2010, these numbers were
projected to increase to 44 to 50 million, 6.0 to 7.0 million, 22 to 27 million and 3.5 to 4.4
million, respectively.

China is becoming one of the world's largest automotive markets. The vehicle customer
structure and preference for the types of vehicles are changing with the development of
China's economy. Tables 12 ("China Auto Information”, No 615) and Table 13 ("China
Aute Information”, No 621) provide projections of these changes, Our projections in
Table 12 show that B-C size cars now comprise about 70% of the total car market in
China and their dominance will remain at these levels for many years to come The
optimum engine displacement will be in the 1.3-1.6 L range for these vehicles

Table 12. Trends in Automobile Demand by Vehicle Class in China (% of Total)

Subcompact (A) | Compact (B) Mid-Size (C) Full Size (D)
| Year (=10L) (1.0-1.6L) {1.3-18L) {=2.0L})
| —2 21.0 10,9 515 46
| ) 271 i4.1 542 4.6
. 2000 26,5 21.2 468 5.5
| 2003 251 28.7 40.6 5.6
2000 24,3 EER 36.3 5.4

Table 13. Projected Trends for the Use of Automobiles in China

Governmental
| Year Organizations, Enterprises Business Taxi, Rental Personal
1997 189 380 23.5 19.6
| 1o9s 171 375 233 2.1
| 2004 15.2 367 22.1 26.0
| 2008 128 344 20.4 3124
2 10.3 313 18.9 395




Table 13 provides projected trends for the use of automobiles in Ching. The purchase of
vehicles for personal use will increase from a current level of about 22% 1o nearly 40% of
the total market in 2010

Transporiation Infrasiruciure — It will be neoessary to accelerate the development of
China's road infrastructure to achieve these forecasts. For example, the vehicle

population in China increased by 220% between 1990 and 1997, while total road length
only increased by 20% in the same period.

Many of China's cities have significantly fewer roads than cities in the mature markets,
For example, Shanghai is one of the most congested cities in the world.  The ratio of road
to city area is only 3. 8%, compared to Los Angeles where this ratio is 25%

The shortage of parking spaces in China’s big cities is also a big problem that will need 1o
be addressed [t is estimated that the existing parking areas in Bedjing can meet only about
10%4 of the demand. Many residential and shopping areas in some big cities don’t have
parking spaces within close proximity.  The annual rent for a parking spot in downtown
Shanghai is approximately 6,000 RMB. However, the cost of buying a parking spot for
one car in the same région can be as high as 250,000 RMB

MARKET STUDY OF THE PROSPECTIVE CHINESE CUSTOMERS

Background on Families Surveyed - Scveral investigations and surveys were performed
to better understand China's PUC market with a focus on the eastern region

1. PUC Market Survey of 500 Families in the Eastern Region

The professional distnbution of the families surveved is shown in Figure 3

Figure 3. Professional Distribution of Families
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2. PUC Market Survey in Rural Areas of the Three Provinces in the Eastern Region

We believe that the rural areas in China’s eastern region are becoming a very important
PUC market. Therefore, 968 families in Zhejiang, Jiangsu and Fujian Province were
investigated, representing 3387 people.  The distribution of the families surveyed is
shown in Figure 4.




Figure 4. Regional Distribution of Families Surveyed (%68 Total)
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3. PUC Market Survey in Five Rich Cites and Counties

Five groups of students from Shanghai haotong Undversity were sent to Manhui and
Fengxaan County of Shangha Municipality, Wenzhou and Yiwo City in Zhejiane Provinge
and Jiangyin City in Jiangsu Province to meet car owners and potential fiture car
purchasers. Twenty-five fammilies, classified as rich by Chinese standards, were surveyed
in each area

Affordability and Expense Preference - Tables 14 and 15 present the 1997 gross
income and primary family expenses for the families surveved in the five counties and
cities, respectively.  Figure 5 shows the 1998 family income distribution of the three
provinces Figure & reveals the future major purchase prionty from the 500 family
SUFVEY.

Table i4. Family Gross Income in 1997

No. | Gross Income Nanhui | Fengxian | Wenzhou Yiwu Jiangyin

(Yuan) (%) (%o} (%) (%) (¥e)

1 Below 10,000 1 ] 0 3 20

2 10,000 - 20,000 28 24 3 19 36

3 | 20000 - 30,000 24 i 7 20 23

4 | 30,000 - 50,000 40 it in 18 i2

5 | SO0 - 65,000 4 | 1] 50 146 4

[ Above 635,000 0 | i in 20 il

Table 15. Major Expenses of Family

No. | Consumption Type | Nanhui | Fengxian | Wenzhon | Yiwn Jiangvin
(o) (%o} (%a) (¥0) (¥}
I Housing 33 42 5 it e
2 Car 37 6 a5 28 12
3 | High-End Commodity 7 23 11 ] 16
4 Family Support 19 19 14 i3 28
S Others 4 10 5 5 £




Figure 5. Distribution of Family Income by Province (1998)
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Eighty percent of the families surveyed in Wenzhou have an annual family income of
50,000 and above (Table 14)  These families are already able to afford a car with a price
of about 80,000 RMB and above. Most (50-77%) of the families surveyed in Fangsu,
Zhejiang and Fujian have more than 10,000 RMB annual income (Figure 5) These
families incomes are relatively lower than those in Shanghai, Beijing and Guanzhou
However, more than 90% of the families in Fujian and Zhejian have motor vehicles, One
main reason is that the public transportation in these two provinces is less developed
compared to that in Jiangsu Province where only 50% of the families surveyed own a
martor vehicle

About 65% of the 500 families imvestigated m the sastern region (Figure &) selected
housing as their top priorty of expense compared to 11% for cars.  The percentages for
housing and cars are quite comparable in the survey in Nanhui and Wenzhou where the
incom levels are relatively high (Table 15). It appears that housing will remain as the top
expense priority for some years before the purchase of PUCs can reach the top of the
expense priority list of the average farmily in the eastern region

The students of Shanghai Jiaotong University also traveled to thres well-known rich
villages in the eastern region Lo investigate how the residents are collectively purchasing
and using cars. These three villages are Husxi Village and Dongbei Village in Jiangsu
Province and OQizhong Village in the suburb of Shanghai Municipality, The Huaxi Village
bought 50 to 150 cars collectively to be shared by all the villagers. Each family in the
village can use the car free for a cenain number of kilometers each year. The cars are
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managed and maintained by the village administration.  The villagers share all the costs. [t
appears that this pattern of car ownership is becoming more popular in the rural areas of
the eastern region. The administrations of Dongbei and Qizhong Village orgamized the
vehicle purchase. maintenance and after-sales service for their willagers collectively
through Citron, The villagers still have the ownership of the cars.

PUC affordability and Market Volume - An American (age group 25-34) with an
average anmual income of LS $34.390 spends about LIS %2600 every year on the
purchase of vehicles (Hanna, 1997). If the average time of the ownership of the vehicle is
6.0 years, he or she will spend US $15,600 on new vehicles, The ratio of the new vehicle
price to the annual income is 045, This estimate reflects the expense pattern in the LS.
In China, car loans are becoming available and people may keep using their vehicles for
more years. It is, however, required by the Chinese Government that cars be scrapped
after 9 vears in service. Another factor that will also have great effects on the ability of &
Chinese family to purchase a PUC is that most Chinese people save money for long time
for the purchase of expensive merchandise. It was therefore projected that when a
Chinese family makes the decision to purchase a vehicle, they would spend the equivalent
of approximatety 1.05 times their yearty annual income. This factor can be used with the
projected income of families in Shanghai, Besjing and Guangzhou (Figure T) to estimate
the ability of these families to afford a PUC in year 2005. This analysis indicates that the
average family in Shanghai, Beijing and Guangrhou will be able to afford a vehicle in the
price range of §1,900-101,850 RMB (39,988 - $12.421).




Figure 7. Projected Yearly Income of Families in Shanghai, Beijing and Guanzhou
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A similar analysis was carried out for China in the year 2005, The market volume was
determined from the people's ability to pay and their prionty for purchase. Figure 8 shows
the predicted market volume for the PUC as a function of velkiele cost. The mimmim
vehicle price to insure business sustainability was established to be 59,300, as based upon
a sales volume of 200,000 unitsvear for one PUC model. This model shows that a PLIC
priced in the range of US $9,800-$12, 100 (80_360-99,200 RMBNone standard deviation
statistical range) (not including sales taxes) could reach a market level of 469 000 umits in
model year 2005 and comprise about 20%% of the total car market




Figure 8. Predicted Markei Volume for the PUC (Y ear 2005)
a5 a Function of Vehicle Cost
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Most Desirable Vehicle Tyvpes and Attributes - The vehicle brand preference for the 500
famibies surveyed in the eastern region is summarized in Figure @ 1t is notable that almost
87% of the families would buy a Santana, an Audi, or an imported vehicle if they were
financially ready to purchase their first PUC. This indicates that families are willing to pay
maore for a vehicle that provides value and social status, The survey results from the five
counties and cities also support this conclusion (see Table 16).  Most families prefer a
vehicle such as a Santana or better, with the exception of Fengxian County where the
averape annual femily income is relatively low compared to the other cities or counties,
leading to an apparently higher demand for Alto

Table 17 shows the vehicle attributes desired by the families surveyved in the five counties
and cities.  Functionality, styling, price, comfon and safety were top cusiomer wants.
The results from the 500 family survey in the eastern region (see Figure 10) indicate that
comfort and economy were the most important vehicle attributes.




Figure 9. Vehicle Type Preference (based on current vehicle choices)
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Table 16. Brand Preferences for FUCs in Selected Communities

No. | Name of Nanhui | Fengxian | Wenzhou Yiwa Jiangyin
| Brand {*%%) (%) (%) (%) (%)
1 | Ale 16 T 7 0 5 |
2 | Charade 1] 5 0 i 5 |
3 | Citreon 3 il 7 z 5 |
4 | Jetta 3 0 = 0 D
5 | Santana 40 9 == 47 50
] Audi 0 27 3 1] L0
7 | RedFlhag 16 %ol 7 2d 5
8 | Other Car 16 4 | 17 7 10




Tahle 17. Maost Desired Attributes and Features for the PUC

N, Features and MNanhui | Fengxian | Wenzhou | Yiwn | Jiangyin
Attributes (%a) (*s) ] (%) {*a)
| Practical and 17 18 22 10 19
Convenient
B! Style Tt 14 17 10 0
: Transports 4-5 12 5 3 F 12
Persons
4 Large Trunk 5 0 I 52 =" 4
5 | Compact Structure 4 0 I e B
3 Grood Fuel 11 14 7 8 10
Econonmy
7 Safity B 10 1% ] 10
8 | Adaptability to g 1 2 8 3
Diverse Roads
o | Good Performance
on Fresway 3 1 0 i 2
{ 120km/h)
10 Good Service 3 4 10 Lo Lo
11 Good Function 9 15 a 12 T
and Easy
| Mamnmienance Al
12 |  Low Price 12 18 7 10 9

Figure 10. Relative Importance of Various Vehicle Attributes

A. Reliability; B. Comfort; C. Economy; I Style; E. Safety

Social and Cultural Factors - It is important to recognize that the traditional family in
China has certain cultural and social differences from families in Western countries.  These
differences need to be taken into account for the development of the Chinese PLIC

The Chinese family structure has been changing from one of traditional big families o
small families, with one or two children. The young Chinese families have a much closer

210




relationship with their parents than in the Western countries. It is expected by 2010 that
the parents of young successful families in the 25-45 age group will have PUCs.
Therefore, the vehicle will often need to accommodate the children and/or grandparents,

There are other cultural differences that should be fully considered A Fastback design
sometimes does mol meet Chinese sesthetic standards, This design infers “having no
children™. [t is also considered unlucky

Table 18 shows the survey results from the five counties and cities for vehicle color
preference.  Black is the favorite color followed by red and blue

Table 18. Most Desired Vehicle Colors

Na. Color Nanhui Fengxian | Wenzhou Yiwu Jiangyin
(%) (%a) (*a) (¥} (Ya)

1 Black 4] 46 30 52 6

2 | White 0 0 17 9 20

i Red 20 i8 30 18 24

4 Giray 4 B 13 3 4

3 Blue 16 3 1] ki 16
ELC DESIGN AND DEVELOPMENT

From the investigations and surveys in the eastern region regarding potential customers
wants for the PUC, it can be concluded that there will be basically three ways for Chinese
families to use the PUC:

I. Most salaried workers in big cities will live in the suburbs or small towns around the
city. They will drive to the nearest inner city public transportation and then use
convenient public transportation to travel to their work places, Whole families will
regularly drive to nearby towns or areas for sightseeing or other activities during the
weekends and holidays.

2 Salaried workers, in small to medium-size cities, will mostly live in the city. They will
drive to their work places, which are usually in the suburb or nearby towns around the
city. During the weekend and holiday, the PUC will be used for shopping or traveling
to nearty towns,

3. Rich peasants will use their cars for going to work, taking children to their schools and
going to mearby towns or cities to do shopping and banking and visit friends

From these patterns of PUC use and the statistical data presented in this paper, the basic
requiremens for the design and development of the PUC can be summarized as follows:
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