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THE ROAD TO THE SELF- RELI ANCE

NEW PRODUCT DEVELOPMENT OF HYUNDAI MOTOR COMPANY

ABSTRACT
This paper traces the new product devel opnent of Hyundai Mot or
Conpany, Kor ea, which, since its foundation in 1967, has nmintained the

self reliance strategy, particularly in new product devel opment. Business
strategy of Hyundai contrasts sharply with other auto makers in devel oping
countries as well as to other Korean makers. In spite of a late entrance to
the auto business, this unique strategy has | ed Hyundai to becom ng a market
|eader in Korea and to becoming the thirteenth producer in the world--
recording an output of over one mllion in 1994, Hyundai Mdtor has a
aggressive plan with a goal to be within the 10 top auto nmakers by 2000
(@ obal Top-10 plan) but the process of accumulating the technol ogical
resources the conmpany needs is not yet well established.

The intent of this paper is to provide readers with a basic understanding
of Hyundai's approach in new product devel opnment under internationally
oligopolistic markets and how it has accunulated technological resource
capability in relation with foreign alliances. The research method consists

of literature reviews of published sources on firms activities--including
conpany history and interviews with devel opnent and managenent personnel. The
work will first overview the history and devel opnent of Hyundai, then will

produce case studies on Sonata (1988), New G andeur (1992), Accent (1994) and
the Al pha engine (1991).



THE ROAD TO THE SELF- RELI ANCE

NEW PRODUCT DEVELOPMENT OF HYUNDAI MOTOR COMPANY

[ . 1 NTRODUCTI ON

The first international notor show was held by Korean Autonobile
Manuf acturers Association (KAMA) from 4-10 May 1995 in Seoul, Korea. Thi s
synbol i ¢ event exhibited new nodels, concept cars, and electric cars devel oped
during the 30 year history of the Korean Auto Industry.

The Korean econony has progressed very rapidly in the | ast three decades
novi ng froman agricultural base to an industrial base achieving the status of
having the twelfth largest GNP by 1994. The Korean econony has been led by a
|arge group of business |eaders (called "chaebol" in Korea) consisting of
conpani es |i ke Hyundai, Sansung, Daewoo, Lucky CGoldstar (L-G and Ssangyong--
nost of which have gone on to extensively diversify their conpanies. For
exanpl e, Hyundai and Sansung are currently operating ventures in electronics,
sem - conductor, construction, trading, machinery, autonobile, shipbuilding,
finance and insurance, newspapers--to nane a few-over fifty independent
firnms. The auto industry also has progressed very rapidly during the last two
or three decades and Korea has beconme the sixth |argest auto-making country
reaching a production level of 2.3 mllion vehicles in 1994. Anbng the many
devel opi ng countries only Korea has exported an indi genous nodel of autonobile
since Wrld War |1

Hyundai was founded in Decenber, 1967 naking in a late entrant as
conpared to Daewoo Modtors, commercial vehicle maker, Kia, and Asia Motor

produci ng the Fiat nodel at that tine.



Tabl e 1.

Sel ected I nformati on of Korean Auto Makers

Mbt or

Foundat i on

Mai n Product

Pr oducti on
(1994) 1,000
Export

(1994) 1,000

For ei gn
I nvol .

Ki a Aai a
Mot or Mot or
1944 1965
bi cycl e nmaker)
Aspire Festiva
Concord CV
Sephi a
Spor t age
CV
620 51
210 18
Ford (10%, Kia's
Mazda( 8%
[tozu (2% firm
from 1986

Musso
Kor ando
CV

46

Benz 5 %

subsi di ary

Remark: C. V :

Dat a:

Hyundai Daewoo
Mbt or Mbt or
1967 1955
(as
Accent LeMans
Sonat a Espero
El antra Prince
Avant e, G andeur Cielo
Mar ci a CV
CV
1,134 340
393 100
M t subi shi G M
from 1982 from 1972
(15 9% (50%
but ended
in 1992
Conmrerci al Vehicle ;

truck and bus
KAMA (Korea Autonobile Manufacturers Associ ati on)

Hyundai Motor became the thirteenth ranked auto maker--1.1 mllion in
producti on and 400,000 cars exported to over 170 countries. Hyundai added two
new products in 1995 and currently offers a full Iine of autonobiles--
including seven indigenous nodels--ranging from sub-conmpact to |l|arge
aut onobi | es;

Accent 1, 300-1,500 cc El antra 1, 500-1800 cc
Avante 1, 500-1, 800 cc Stellar 1,800-2000 cc (for taxi only),
Sonata Il 2,000 cc Marcia 2,500 cc
New Grandeur 2, 000-3,500 cc
Producti on share of Hyundai rose to nearly 65% in 1985 but it maintains

about

50% | evel s

in the 90s.

Tot al

(U.S.$) with 200 nillion (U S.$) profit

to be counted within the gl oba

sal es

realized after

t axes.

in 1994 were nearly 10 billion

Hyundai pl ans

top 10 (GI-10 Plan) auto makers produci ng over



2 mllion autonobiles yearly (including overseas production) by the turn of

the century.

Tabl e 2. Aut onobi | e Production and Export of Hyunda

PRODUCTI ON EXPORT

year Hyundai I ndustry % Hyundai I ndustry %

(A) (B) (A'B) (A) (B) (A'B)
1965 - 141 - -
1970 4, 360 282,819 15.1 - -
1975 7,092 37,179 19.1 - -
1980 61, 239 123,135 49.7 16, 244 25, 252 64.3
1985 240, 755 378, 162 63.7 120, 041 123, 107 97.6
1990 676,067 1,321,630 51.2 225, 393 346, 491 65.1
1993 960, 057 2,048, 905 46. 8 349, 579 638, 480 54.8
1994 1,134,611 2,305,772 49.2 392, 959 737, 807 53.3

Source: KAICA. (Korea Auto Industries Cooperative Association)
KAMVA (Korea Autonpbil e Manufacturers Associ ation)

Not e: Hyundai was founded in Dec. 1967.

The case of Hyundai is a good exanple of how, in the autonobile
i ndustry, an independent organization can successfully develop its product
using locally trained professionals and technology. The first indigenous car
was produced in the md 1970s and the power train (engine and transm ssion) in

the early 1990s.



2. HYUNDAI 'S PHI LOSOPHY | N NEW PRODUCT DEVELOPMENT ( NPD)

The Road to the Technol ogical Self-reliance

Hyundai is a NPD |l eader. Wiile Kia Mdtors continued to produce a Mazda-
designed nodel until 1992--the Sephia--and Daewoo produced G M nodel cars
until 1991--the Espero--Hyundai began to produce a unique car in 1975. \Wile
Kia Motors as only produced 3 indigenous nodels and Daewoo only 1, Hyundai has
led the way with 7 new products.

Let's overview the governnent policy as it is one of the npbst inportant
macro business environnents, particularly in the early stages of country
devel opnent. In 1974, the Korean government l|laws for pronotion of | ocal
aut onobi l e industries encouragi ng the production of indigenous nodels. Thi s
led to Hyundai production the "Pony" in 1975. By the end of the 1980s, the
government assisted again by enactnent of high tariffs to protect donestic
aut onobi | e markets from advanced makers.

In addition to governnent assistance, Hyundai's aggressive approach to
self-reliance has also had a najor influence on the rapid devel opnent of the
Korean auto industry during the past two decades. Hyundai |eadership realized
fromthe start if an auto-naker in a developing country wi shed to becone an
i ndependent producer, it would have to grow while in direct conpetition wth
establ i shed auto makers in advanced countries.

The first strategic decision was related with Ford in the beginning.
When Toyota pulled out of Korea to enter nmainland China it left GM to a
50:50 joint venture with Daewoo in 1972. Hyundai, at that tine in the infant
stages, was pushed desperately as it had to conpete with the conbination of
G M/ Daewoo. Three years of negotiation with Ford in trying to establish a

simlar partnership failed--mainly because of Hyundai's insistence on being



the managerial leader in the joint venture. Hyundai tried to form alliances
wi th other advanced gl obal auto manufacturers including Vol kswagen of Gernany.
Each tine, by being insistent on keeping managerial control local, these
negotiations failed because it is against the policy of foreign auto nakers
under "world car" strategy. One successful agreement was with Mtsubishi in
1982 to facilitate technology inport--by allowing Mtsubishi 15% equity
i nvol venent wi th Hyundai nmaintaini ng managerial control--even though in direct
conpetition with Mtsubishi in foreign narkets.

Therefore, Hyundai |eadership has largely decided to "go it alone"
acquiring the necessary technol ogy through |icensing agreenents. The "Pony"
was a high risk indigenous nodel that Hyundai finally succeeded in producing
in 1975. Over the next ten years, the "Pony" would prove to be a smashing
success catapulting Hyundai to nmarket |eader in the 1970s and was foll owed by
ot her nodel devel opnents in the 1980s and 1990s.

The second strategic decision cane when the nilitary governnent pushed
to nerge Saehan Modtors (fornerly Daewoo), owned 50% by GM wth Hyundai in
1980. Instead of nerging, Hyundai insisted on pursuing free access to any
mar ket with indigenous nodels and products. This negotiation failed and
Hyundai was forced to build a new plant to produce the newly devel oped and
extrenely popular front-wheel drive car. By persistently following their
vision of independence, Hyundai once again proved its abilities by
successfully entering the U S. market in 1986 with the "Excel."

A third and nost inportant factor contributing to Hyundai success has
been t he devel opnment of an indi genous power train. Auto industry specialists
knew, and as forner research director of IMWP MT once commented in the late
1980s, that "to get the design technology in power train, engine and

transnmission, will be one of the last hurdles for Korean auto makers in



becom ng an i ndependent producer in the global autonobile industry." In 1991,
after five years of hard work, Korean autonobile nanufacturers successfully
designed this critical conponent of the Korean-nade autonobile. No | onger

nmust Hyundai inport a foreign-designed engine and transmssion for their

i ndi genous aut onobi | es. This devel opnent has increased Hyundai and Korean
auto nmanufacturers' power in nmaneuvering effectively product/narketing
strat egy.

A fourth strategic initiative is long range planning. Hyundai will

i ncrease production to 2.1 nillion vehicles per vyear and design and
manuf acturer a new i ndi genous nodel every year to conpete in the donmestic and
foreign marketplace. To acconplish this goal, Hyundai has recently built a
large research facility and international size proving ground on the west
coast of Korea at Nanyang. A commercial vehicle plant passenger car plant at
Jeonju (100,000 annual capacity) and a second passenger car plant at Asan
(300,000 annual capacity) are now under construction far from the large
U san plant. Another large plant will be finished in the south-west by 2000 at
Yul chon (500, 000 annual capacity). Together, the annual production capacity
Will increase to 2.1 million vehicles annually realizing nearly one nillion

net gain the current 1.3 million.

In 1993, Hyundai stopped production at the Bronont plant in Canada but

is actively globalizing production in Asia, Africa and other countries.



<Tabl e 3> Hyundai Capacity Expansion Pl ans

| ocation pl ant products capacity by 2000 net gain remark
Sout h- east U san passenger car, 1, 260, 000 0 current

West Asan passenger car 300, 000 300, 000 by 1996

West Jeonj u CV 100, 000 100, 000 by 1995
Sout h- west Yul chon passenger car 500, 000 500, 000 by 2000
Tot al 2,160, 000 900, 000

Data : Maeil Econonmic Daily, 5 August. 1994
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3. KEY ROLE PERSONS | N NPD

Ju-yung Chung, 80, is founder and currently honor chairnman of Hyunda
Busi ness group. He was born of a poor family in 1915 conpleted elenentary
school started a vehicle maintenance business in 1940 and established Hyunda
construction conpany in 1950 just before the Korean war. After the war he
successfully diversified the conpany business lines to over 50 firnms related
to the construction business. He preferred to establish new firns rather than
nmerge or acquire existing conpanies, therefore, nearly all of firns related to
Hyundai were <created by him Recalling his experiences wth vehicle
mai ntenance in the early days, he founded the Hyundai Mtor Conpany with his
younger brother Se-yung Chung in 1967. He elected to neet global conpetition
head-on as he did in construction and ship-building businesses. H s
| eadershi p has taken Hyundai into the U. S. personal conputer narket with its
own brand name--unlike other Korean PC nakers under the OEM brand.

In 1980 the Korean nmilitary forced Hyndai to select either the auto or
power plant business--he chose the auto business saying that it was the
busi ness he started. An entrepreneur in the real sense, he has created the
Hyundai business group from nothing and is a top businessman in Korea. H s
recogni zed | eadership ability led to a presidential candidacy of Korea in 1991
but he was defeated. |Inmediately before the presidential election, he retired
to be an honor chairman of the Hyundai group with the nanagenent of Hyunda

Mot or Conpany bei ng passed to his younger brother Se-yung Chung.
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Se- Yung Chung, 67, has been president of Hyundai Mtor conpany from
its foundati on and has been chairnman of Hyundai business group since 1990.
He graduated from Korea University mgjoring in political science and has a
master degree in political science from Manm University in Chio, U S A He
has prior work experience at Hyundai Construction Co. and nade nmjor deci sions
of Hyundai Mbdtor conpany, particularly in new product design, from the very
begi nni ng. He made the crucial decision to develop an indigenous nodel in
1974 and the result was the enornmously successful "Pony." He renenbers the
nonent saying "Not wanting to sacrifice our independence, and struggling to
mai ntain our self-posture, we nade the decision to build our own indigenous
autonobile, literally fromthe ground up, only five years after Hyundai was
f ounded. "

This posture of self-reliance has led himto enter U S. markets through
an excl usive independent nmarketing channel in 1986 and he has becone one of
six industrial heros selected by the New York Tines in 1987 from sales of
260, 000 "Excel" autonpbiles in the U S. He nade the decision to build a plant
in Canada to produce the "Sonata" in 1989--the first offshore facility of a
Korean auto naker. He has always been heavily involved in NPD as owner and

prof essi onal nanager of the auto industry.

Sung-won Chon, 62, is president of Hyundai Mtor conpany. He
graduated fromthe Mlitary Acadeny of the Naval Forces in 1954 and earned his
master degree in Industrial Administration, graduate school of Korea
University in 1969. He has served for 15 years as an officer in Korean Naval
Forces from 1954-1969. In 1969, at the foundation, he joined Hyundai Motor
conpany planning departnent. He was pronoted to director in 1976, nanhaging

director in 1978, vice-president in 1985 and president in 1990. He has spent

12



nearly all of his tinme at Hyundai corporate planning office (division) and
contributed to corporate long range planning, government relations,
technol ogy |icensing, and new product devel opnent. He has played a major role

in NPD as well as professional nanager.

Chung- goo Lee, 50, vice-president on charge of research and
devel opnent, graduated from Seoul National University nmajoring in Autonotive
Engi neering and joined Hyundai in 1969. He participated in product design
fromthe very first with the "Pony" project and has al so studi ed engi neering
desi gn and product devel opnent in | TAL-DESIGN, Torino, ltaly from 1973-1974.

He has participated in nearly all product design devel opnent since then
and was project nanager (PM of "New Excel" in 1989. He was pronoted to
director of the Passenger Car Developnent Institute and to the head of
Techni cal Devel opnent Center in charge of Passenger Car Devel opnent Institute
and Central Res. Institute (forner Maebuk Res. Institute) in 1987 then to
vi ce-president of above Center. Currently, he is a top nanager in R&D and as
vi ce-president manages research and devel opnent division of Hyundai, five
research institutes and three overseas research branches in the U S A, Japan,

and Ger nany.
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4, NPD STRATEGY

Hyundai started the auto business to assenble Ford nodels with technica
assistance from Ford in the late 1960s. Then Hyundai added M tsubishi Motor
of Japan as another source of technology particularly on snmall-size cars as

Japan was nore conpetitive in this area during the 1970s.

<Tabl e 4> New product Devel oprment of Hyundai Mot or
---- indigenous nodel
==== foreign nodel

Sub- conpact

Pony 76 ---mmmmecmmmmeeee s 89

Excel 85----- 89

new excel 89 ---cco-- 94
Scoupe 90 ---ccmn- 95
Accent 94 --
Conpact .

cortina (F) 68======71

new cortina (F) 71 =========76

Mark |V ( F) 77=======80

Mark V (F) 80 ====83

Stellar < S
El antra 00 --cmcmmmmaas
Avant e 95-
Medi um

Sonat a 88 ----- 92
Sonata |1 93----
Mar ci a 95-
Lar ge

Ford 20M (F) 69========73

Gr anada ( F) 78=================8§

Gr andeur ( M 86==========91

New Grandeur 92-----
Engi ne

f or ei gn n‘Ddel S( M /5 ==—=—=-----oooo-oo-ooooooooooooooooooooooooo-oooooosss
Al pha engi ne (1, 500cc) 9l---nn--
Beta engine (1,800-2,00cc) 95-

F : Ford nodel M : M tsubishi node

14



Table 4 shows the new product developnent of Hyundai since its
foundation to the present. After devel opnent of its first indigenous node
wi th assistance of Mtsubishi in 1975, Hyundai continued to devel op technica
capability in new product devel opnment areas of styling, body design, chassis
| ayout, and then power train. The following Table shows how Hyundai has

gradual Iy replaced the foreign nodel with an indi genous one.

<Tabl e 5> Characteristics NPD of Hyunda

nodel Pony Ste Excel Sonata N-Exc Scoupe Elan N-Gran So-I1 Acc M
Avant e
yr 75 83 85 88 89 90 90 92 93 94 95 95
styling 1 1 1 3 3 3 3 3 3 3 3 3
Body desi gn 1 3 3 3 3 3 3 3 3 3 3 3
Power train 1 1 1 1 1 3 1 1 1 3 2 3
Chass. |l ayout 1 2 2 2 2 2 2 1 2 3 3 3
Tot al 4 7 7 9 9 11 9 8 9 12 11 12
Remar ks:

yr : year of conmercial production

1 : conpletely inport or licensing

2 . inprove based on inported technol ogy

3 : indigenous devel oprment

Data : based on Gyun Kim (1994) and revised based on additional interview

Accent and Avante are the new nodels with the indigenous platforms in
the small car or subconpact segnment. The platform of these two products is

different from previous nodel with deviate of M tsubishi's platform The

engine and transmission position of this Hyundai platform is East-West
(engine: east transmission : west) type but M tsubishi's nodel is as
contrasting West-East type. Hyundai needs at least two or three additiona

platforns in nmedium and |arge car segnent by 2000 to naneuver the product

strategy nore conpetitively.
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<Tabl e 6> Platform of Hyundai

Pl at f orm smal | medi um | ar ge

engi ne (cc) 1, 500 1, 600-1, 800 1, 800- 2,500 3,000 - 3,500
Excel El ant ra* Sonat a Stellar* G andeur
new Excel Sonata-11* New Grandeur *
Scoupe Mar ci a*

new base Accent * Avant e* ? ?

pl at f orm

* currently under production on May 1995

Stellar is rear wheel drive npdel
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4, NPD OPERATI ONS AND OUTPUTS

1) Inputs : R&D Investment and Manpower

Hyundai established the R&D institute in 1974 and since then has
increased the R&D efforts in investnent and nanpower continuously, but the
total anmount of Korean auto industry is relatively small in contrast to US
Japan, and European nekers. For exanple, R& investnment of G Mwas 59.2 (100
mllion $ in 1992 and Hyundai 3.9 (100 million $) in 1993. But Hyundai has a
aggressive plan to expand R&D investnment to 6-7% of sales to accelerate
technol ogy devel oprment in the late 1990s. The R&D investnent is projected to
reach to 625 nmillion U.S $ (500 billion won) in 1995 and 1.5 billion US $
(1,200 billion won) in 2000. The nunber of R&D is 3,800 persons nearly 10% of

total enployees in 1994 and the nunber will increase to 5,000 in 2000.

<Table 7> Nurmber of R&D persons in Hyunda

1975 1980 1985 1990 1993 1995 2000
pl anned pl anned

# of
R&D person 197 422 1,422 3,418 3,800 4,200 5, 000

2) NPD Organi zation

In 1979 Hyundai established a new product devel opment institute under
the vice president in charge of nanufacturing with only 4 departnents on
passenger car and commercial vehicle devel opnent and administration. The

engi ne research departnent and desi gn departnment was added in 1981 and in 1982
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in succession. But the research function expanded rapidly to develop the front
wheel drive car Excel appearing in 1985.

In 1990 the major functions of new car devel opnent were integrated into
both the passenger car institute and central research institute and they began
to report to general manager in charge of R&D but the C V. institute
continued to report to VP on nmanufacturing (head of Usan plant) as
previously. In 1991, four mmjor research institutes were operating--
passenger car devel opnent, comercial vehicle devel opnment, central research
institute and HATCI (Hyundai Anerica Technical Center in Ann Arbor, U S A)
and they began to report a general manager on R&D deci si on under head of U san
plant (VP on nmanufacturing). HATCI was founded in 1986 to collect updated
i nfornmati on on advanced technol ogy, particularly on enission regulations, in
the U S A The overseas research branches extended to Chino California (1987)
and a styling studio in Los Angeles (1990). The styling studio in L.A has
finished the styling works for concept car and sporty car, HCD- 1, HCD- Il and

HCD- 111 appearing in Seoul international notor show.

<Tabl e 8> R&D Institute of Hyundai (1991)

passenger C.V Centr al HATCI Tot a
car Dev. | nst Dev. | nst Res. Inst. in US A

j ob passenger CV power train
car new tech, CTM

| ocation Ul san Ul san Maebuk Detroit U S A

# of person 1, 658 549 902 20 3,192

Data : Conmpany Hi story of Hyundai Modtor, 1992, PP. 845

In 1995, Hyundai streanmlined the R&D organization to established R&D
division in line with manufacturing division as there appear another plants
and research institute in west coast area. Hyundai is no longer one site

operation conpany as the conmercial vehicle plant in Jeonju already started
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production in April 1995 and another passenger car plant in Asan will appear
in 1996.

In April 1995, Hyundai finished building a new research center in
Nanyang, on west coast of the Korean peninsula--a ten year, 620 nmllion $

i nvestnment. This research wing is very near to Hyundai's second passenger car

plant in Asan currently under construction. Asan passenger car plant and
Nanyang research institute will be another production and research center of
Hyundai Mot or. The 60km long proving ground and research facilities for

em ssion and safety standards of advanced narkets, for exanple, testing for
ABS and free-ways built for NPD.

This #2 passenger car developnent institute will concentrate on design,
styling and devel opnent of passenger car in cooperations with the existing #1
passenger car developnment institute in Usan and central research institute
and Design studio, which is recently separated as i ndependent institute from
passenger car devel opnent institute (Korea Economic Daily, 27 April 1995).
Hyundai has al so extended overseas branches of research center in Japan and
Cer many.

This dispersion of manufacturing and research site led Hyundai to
integration of R&D divisions to strengthen the managenent | eadership in NDP.
The vice president on R&D is currently in charge of managing all research and
devel opnent activities on passenger car, conmercial vehicle, power train and
design institute. This new organization is expected to enpower the R&D
coordinating functions, particularly on NPD, to establish product planning
departnment (30 persons) and R&D planning departnent (25 persons) with the
staff reporting directly to the VP on R&D. Hyundai al so extended one
exi sting product developnent team to t wo as staff reporting to the

director in charge of #1 and #2 passenger car developnent institute. The
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manager of this teamas a chief engineer is exclusively in charge of project

nmanagemnent .
<Tabl e 9> R&D organization (1995)
V.P. on R&D
product planni ng dept
R&D pl anni ng dept
# 1 # 2 # 3 # 4 # 5
passenger passenger CV Central Desi gn
Dev. Inst. Dev. I nst Dev. | nst Res. I nst studio
pr oduct pr oduct
Dev. team Dev. t eam
| ocation U san Nanyang Jeonj u Maebuk U san, Namyang

3) Project Management

The project managenent organization in the 1980s of Hyundai was
m xed of functional and project organization. But the increased nunber of
new product devel opnment projects led Hyundai to be nore project oriented
and as a consequence, in 1990 Hyundai adjusted the NPD organization in
order to enpower the authority of PM particularly on cost control, as it
becamre one of the nost i nportant conpetitive edges in new product
devel opnent . Hyundai al so assigned t he project developnent team in
passenger car developnent institute to work exclusively on project managenent.

Under this systemthe project managenent process in the early 1990s can
be summarized as foll ow ng. At the concept devel opnent process, pr oduct
pl anning team of corporate planning office (division) in headquarter
undert akes coordinating function of the product concept fromnultiple sources

as top managenent, marketing and manufacturing divisions through new product
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planning comittee by regular neetings. Then the product concept is
transferred to the product planning departnent of R&D division.

Duri ng the product engi neering process, the chief engineer as a head of
product devel opnent team wusually coordinates product engineering functions
in body styling, chassis, trim and electric parts. The PM wth assistant
to himis in charge of overall coordinating functions on budget, cost and

schedul e control as dual not exclusive job on NPD and he is usual |y

sel ected seven nonths before freezing the clay nodel. He usually begins a
proj ect managenent job after finishing the product engineering phase. PM
assistant to PM Iiaison engineer of each function are all part tinme workers

on project except chief engineer but the power of chief engineer as head of
product development teamis wusually relatively weak but he is in charge of
proj ect managenent--particularly in the product engineering process. As a
consequence, the project nmanagenent |eadership in Hyundai is dispersed and is
not so strong in conparison with Japanese auto nmkers, in which PM  has

strong authority and responsibility on the overall NPD process.

In 1995 Hyundai again tried to enpower the leadership in NPD to
stream the R&D division as aforenentioned. The #1, #2 passenger car
devel opnent institutes are in charge of passenger car as well as 1 ton-Ievel
snal | bus devel opnent. But C.V devel oprent institute is in charge of the
| arge commercial vehicle developnent separately. Hyundai also extended one
existing project developnent team to two in #1 and #2 passenger car
devel opnent institute respectively. Each chief engineer as the head of this
team devel opnent team with 30-40 persons usually undertakes 3-4 projects
i ncl udi ng m nor changes projects but one distinctive new product. 6

proj ects are under the nanagenent of these two chief engineers as of April
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1995. As a consequence, the chief engineer has nore projects to nmanage in
addition to one distinctive new product devel opnent project.

There are about 2,500 people in #1, #2 passenger car devel opnment
institute and design studio for these projects. |In addition, Hyundai has a
central research institute |ocated at Miebuk-ri, 30 KM south to Seoul. This
has about 1200 additional people on power train and advanced research.
Conmrer ci al vehicle devel opnent institute has additional 700 people separately.
O her Korean auto nakers recently refornmed the NPD organi zation to enpower
the project |eadership for exanple, one neker transforned the functional
organi zation to project oriented matrix organi zation in 1994 and another
maker introduced |eading PM system in 1995 to strengthen the |eadership in

NPD.
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<Tabl e 10> NPD Organi zati on (1995)

product engi neering Div. process mat eri al
(Passenger car dev. inst.) eng. Div. supply Div.
pr oduct body chas. Trim elec. part dev.
dev. team dev.
FM FM  FM FM FM FM
Project |
PM chi ef L L L L L L
engi neer*
A (team 1)
project 11
PM chi ef L L L L L L
engi neer
A (team 2)
project 111
PM chi ef L L L L L L
engi neer*
A (team 1)

PM : project manager (part tinme)
FM : functional manger

Chief engineer : on a specific NPD project (full tinme)

A . assistant to PM (part tine)

L : liaison engineer working |level (part tine)

Project 1, 11 . project of distinctive new product
Project 111 1V, , , . project for major or minor change

The NPD organization of Hyundai in the early 1990s designed to neet
a denmandi ng conmercial production time schedul e. Cccasionally, the project
manager will cone from the senior level (for exanple, managi ng director of
manuf act uri ng/ process engineering functions). The mgjor objective of this
systemis to work fast enough to nmeet the target commercial production tinme.
As a consequence, Hyundai, due to tine conpression, nust, at the expense of
quality design and design for manufacturability to nmeet the denmand expl osion

in domestic market. Prof. Fujinoto at Tokyo university once conment ed
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during the Korean plant visit on July 1994 that the Japanese faced a sinilar
situation in the late 1960s and early 1970s; auto nmkers were eager to
i ncrease the nunber of new products by conpressing the product devel oprment
time to 2 years in order to neet the demand expl osion in donestic narkets..
Most Korean auto mmkers are in the beginning stage of develop new
platform and the success or failure of a new product fundanentally inpacts
overal | corporate performance. As a consequence CEO and top nanagenent al ways
pay a great attention to NPD process. They sonetines interfere in NDP process
regardl ess authority of formal project nanager. For exanple, a CEO ordered a
revision of the finished styling design at the later stage and leading to a
three nonth delay of commercial production. This may be one of the reasons

that the power of PMis relatively weak fornally or infornmally in Korea.

4) Corporate Culture

The corporate culture of Hyundai business group influenced the nanagers
of Hyundai Motor to have relatively superior ability in project nanagenent.
Hyundai business group is based on construction conpany policy and the nost
important job in construction business is project nanagenent--neeting the
project conpletion tine. Several senior managers including CEO of Hyundai
Mot or conpany have prior experiences in Hyundai Construction comnpany. The
corporate culture of Hyundai denmands superior capability in tine scheduling
and flexibility to adapt to unexpected events. The tine conpression is well
known as one of the nobst inportant conpetitive weapons of Korean business--
particularly in the construction business in Mddle East countries during the
1970s. Korean growth in econony is sonetinmes terned "tinme conpressed growth."

A manager of Hyundai Mtor, in charge of new product devel opnent for 15
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years with experience of assistant to PM of New Grandeur and at HATCl, and |
agreed, during an interview, that the corporate culture based on construction
busi ness seens to be diffused to NPD process of Hyundai Motor. But he is
optimstic to the future of Hyundai Motor in NPD as it has shown to be highly

flexible in adapting to new environnents so far.

5) NPD Out put s

The nunber of new product with different wheel base introduced was only
one in the 1970s but increased to three in 1980s and then to five in 1995 as
shown in the following table. Hyundai NPD was under a heavy load as it
devel oped Accent in 1994, Avante and Marcia in 1995--three new products in two
years. This proves the capability of Hyundai NPD to develop nultiple projects
si mul taneously, and Hyundai's nodels have net wth success follow ng
production quantity in the narkets per nodel in 1994 ; Eantra (262, 157),

Sonat a (235, 344), Accent (187,021) and Excel (126, 298).

<Table 11> New Product |ntroduction by Hyundai

1970s 1980s 1990s
new product Pony Stellar El antra, New G andeur
Excel Sonata-11, Accent
Sonat a Avante, (Marcia)
Remar ks: Mar ci a has sane wheel base as the Sonata-11.
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| tried to extended Nobeoka's definition to check change point from 3
point (0,1,2) grading to 4 point (0,1,2,3) grading system and add the changes
in the body suitable to Korean situation as nost of new product are closely
related with foreign nodels in the initial stage. The follow ng Tabl e shows
the changes and product devel opnment type based on the published data and

addi tional in-depth interview

<Table 12> New Product Devel opnent Type

Change Poi nt Strat egy.
———————————————————————————— Type
Model Name year Base fl. panel susp. Body total
Sub- conpact
Pony 76 Lancer (M 2 2 2 6 1
Pony- I | 82 Pony 1 0 1 2 4
Excel 85 new 2 2 2 6 1
new Excel 89 Excel 0 0 1 1 3
Scoupe 90 New Excel 0 0 2 2 2
Accent 94 new 3 3 3 9 1
Conpact .
cortina 68 For ei gn 0 0 0 0 0
new cortina 71 For ei gn 0 0 0 0 0
Mark |V 77 For ei gn 0 0 0 0 0
Mark V 80 For ei gn 0 0 0 0 0
Stellar 83 Mark V 0 2 2 4 1
El antra 90 new 2 2 2 6 1
Avant e 95 new 3 3 3 9 1
Medi um
Sonat a 88 G andeur (M 2 2 2 6 1
Sonat a- | | 93 new 3 1 3 7 1
Mar ci a 95 Sonat a- | | 1 1 1 3 2
Lar ge
Ford 20M 69 For ei gn 0 0 0 0 0
Granada 78 For ei gn 0 0 0 0 0
Gr andeur 86 For ei gn 0 0 0 0 0
New Grabdeur 92 new 3 1 3 7 1

Remarks : M ; M tsubishi
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change poi nt
fl oor panel

same. both wheel and track are unchanged

partially new. either wheel base or track are new

new - Bot h wheel base and track are new

totally new, indigenous platformdifferent from previous foreign one

WNEFO

Suspensi on system and Body

sanme as previous nodel

partially new

new

totally different fromthe previous foreign node

WNEFLO

Type of inter-project strategy

sinmpl e assenbly of foreign nodel
new desi gn

rapi d design transfer

sequenti al design

design nodification

A WNEFLO

W can find only 2 exanples of rapid design transfer case (Scoupe and
Marcia) anong 20 new product devel opment for 1967-1995 as Hyundai has just
begun to develop its own base platform Most of new product were devel oped
by sinple assenbly of foreign nodel in 1960 and 1970s but by new design in
1980s and 1990s. Nobeoka found that the rapid design transfer is the npst

ef ficient way of new product devel opnent.

<Table 13> Type of inter-project strategy

i nter-project strategy nunber %

sinpl e assenbly of foreign nodel 7
new desi gn 9
rapid design transfer 2 10
sequenti al design 1
desi gn nodification 1
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An in-depth interview with the expert in new product devel opnent of
Hyundai confirmed this fact that the rapid design transfer (for exanple,
Scoupe 1990 after New Excel and Marcia 1995 after Sonata-11 1993) saved about
a third the tine in engineering nan-hours. Hyundai is now under devel opnent
of Avante wagon ('Nextone') by rapid design transfer and it is expected to
reduce to about 30% total engineering nman-hours. This fact might confirm the
research findings of Nobeoka and it also inplies that Korean auto nmaker will
be able to reduce the developnment lead tine by rapid design transfer. But the
nunber of basic platformof Hyundai is 4 while G M 13, Ford 12. This inplies
that Korean auto nakers need to wait to take advantage of carry over effect of
conmon part and rapid design transfer strategy in new product devel oprment

until they extend the nunber of indigenous platform

6) NPD Performance: |International Bench Marking

New product devel opnent performance in auto industry: 1990s updated
study (Ellison, dark, Fujinbto and Young-suk Hyun) included three Korean new
products developed in the early 1990s. one product for Hyundai, Kia and
Daewoo notor respectively but this research did not include the new products
appearing in the follow ng case study. Let us overview of the results for
i nternational bench-marking. The lead tine of 54.5 nonths and 2.1 mllion of
engi neeri ng nan-hours of Korean auto makers is very sinmlar to Japan and U S. A
but the new product quality is below of theirs. Korean auto makers seens to
achi eve the devel opnent efficiency at the expense of quality of new product.
Ellison et. al (1995) explained it that Korean nekers lack a l|large base of
engineering talent and as it is only beginning to develop in-house

capabilities in new product devel opnent. The degree of innovation of Korean
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new products neasured by new conponents ratio is highest, conmon part ratio is
| owest and the scope of engineering works done by maker is the highest as the
| ow technol ogi cal capability of parts supplier. This inplies that it is the
difficult hurdle for Korean auto maker to conpete with established advance
makers. This Table also shows that the power for project nmanager in Korean
auto nmekers is relatively weak as for the project nanagenent structure as

simlar to Hyundai organization

<Tabl e 14> New product devel oprment performance in auto
i ndustry: the 1990s update (adjustnent)

Japan U s Eur ope Kor ea Aver age
engi neering IWH 2,093 2,297 2,777 2,127 2,438
(1, 000 hour)
| ead tine (nonths) 54. 4 51.6 56.1 54.5 54.7
overall quality 62 42 59 21 52
degree of innovation 2.35 2.20 2.35 2.52 2.34
(4 point scale)
process change 2.15 2.48 2.39 2.27 2.32
(4 point scale)
conmon part ratio (% 28 25 32 13 28
supplier proprietary 6 12 12 13 10
bl ack box part 55 30 24 36 35
detail ed control part 39 58 64 51 55
scope 48 64 64 68 63

proj ect management structure
overall integration index 18.9 19.2 17.7 13.3 17. 8

scope : function of engineering effort done by makers
Data : Ellison, dark, Fujinmto and Young-suk Hyun, "New product

devel opnent Performance in Auto Industry : 1990s updated" Harvard Busi ness
School , Working Paper, 1995.
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5. BRI EF PROJECT HI STORY

Case | : SONATA (1988)

Sonata was suggested as a next nodel of Stellar inmediately after the
appearance of Stellar in 1983. Initially, Hyundai planned "Sonata" as a rear
wheel drive nodel and negotiated a contract to inport styling from| TAL DESI GN
for 720 thousands US dollar in March 1984. But Hyundai began to realize the
i mportance of mid-sized car in export market particularly in North Arerica in
the late 1980s. In 1985, one year after styling job order to Ital Design,
Hyundai changed basic product concept to front wheel drive as it might be to
be conpetitive in export narket.

At the planning stage it targeted 35 year old college graduated person
with 35,000 US $ annual incone. The target price was 8,800 US $, with 2,000-
2,400 engine displacenent, one hundred horse power and a 5-speed nanual
transm ssion or 4-speed automatic transm ssion. Design targets was Toyota
Canry, Honda Accord and Mazda-626, which were the popular nodels in American
mar ket s but the Grandeur under production form 1986 was actually preferred in
design process as a "less bul ky, nore roomy" car

In August 1986 when the project was under die nmanufacturing works after
finishing the basic design, the basic dinension of the product was changed to
neet the export markets in overall length from 4,732 mMm to 4,680 nm m and
overall height from1,421 to 1,411 mMm This led to rmuch confusion to project
managenent but Hyundai proved that it could absorb these difficulties.
Hyundai met such trial and error processes because of few prior experiences in
new product devel opnent at the early stage but these nmight be regarded as a

| earning process to accunul ate technol ogical capabilities. The experiences
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devel opi ng Pony (1976), Pony-Il (1982), Stellar (1983) and Excel (1985)
enabl ed Hyundai to work out styling features independently though Hyundai
referred Ital Design's output for rear wheel drive. The styling experience
Sonat a enabl ed Hyundai to be nore active in styling work in other projects.
The project manager of Sonata canme from manufacturing/ process
engi neering divisions. The target tine to finish styling was Feb. 1986 but
Hyundai could finish it by Novenber 1985, three nonths ahead of planed tine as
thanks to the CAD as Hyundai began to use CAM and conputer sinulation from
Sonata styling job. Hyundai spent nearly 17 nonths, one mllion Kmdriving for
testing this new nodel particularly for export narket. Xenoy, new naterial
devel oped by CGeneral Electric was used as Sonata's bunper for the first tine
in the world autonobile industry (Conpany Hi story of Hyundai Mtor, 1992, PP
644). A prototype car appeared in April 1986 and two years after Hyundai began
conmer ci al production (June 1988). Costs and tine range up to 375 nillion U'S
$, and 67 nonths from the initial product concept and 38 nonths after

restyling for front drive car in April 1985.

<Tabl e 15> Sonata Devel opnent Schedul e

concept dev 11/83 -----mmmme oo >5/ 85

concept change 4/ 85

(to front drive)

styling 4/ 85-->11/ 85

engi neering 12/ 85-->12/ 86

product and process

pi |l ot production 10/ 86 ---> 10/ 87

t est 2/ 87 --->2/88

#1 production
donestic 6/ 88
export 8/ 88

Data : Hyundai Mtor Conpany Hi story, 1992. PP. 642
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The #1 production for donestic and export market began on 1 June 1988
and 1 August 1988, 40 and 80 days ahead of initial planned tine. Sonata becane
best seller in donestic nmarket in md-sized segment for the long tine and it
began to be exported to U S market from Novenber 1988 to add export product
with existing Excel. This nodel was also in production on July 1989 in North
Anerican plant at Bronont, Canada, the first transplant of Korea's auto
i ndustry but the sales performance in U S market was bel ow expectation as this
segnent is the nost conpetitive in U S market. The New car initial quality of
Sonata was 224 and 249 (nunber of defects per 100 cars), which was far bel ow
that of the average of 133 and 124 in 1991 and 1992 respectively. Hyunda

devel oped a conpletely new nodel, Sonata-Il in 1993 to replace Sonata.

<Table 16> Specification of Medium and Large car

nodel Sonat a Sonat a- | | G andeur New Grandeur
Dev. year 1988 1993 1986 1992
engi ne

di spl acenent (cc) 1,800, 2,000 1,800, 2,000 2,400- 3, 000 2,400- 3, 000

wheel base (M) 2,469 2,700 2,735 2,745
track (m)
front 1, 455 1,515 1, 455 1, 545
rear 1, 440 1,505 1, 405 1, 550
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Case |I1. NEW GRANDEUR (1992)

Product Devel opnent Alliance with M tsubishi

After devel oping Sonata in 1988 Hyundai established to devel op anot her
i ndi genous nodel in large car segnent independently but Mtsubishi requested
to develop a large car. and finally in July, 1985, Hyundai and M tusubi shi
agreed to devel op | arge sized passenger car with front wheel drive.

New Grandeur is the product of joint developnment of Hyundai with
M tsubi shi. The major devel opment work of G andeur was done by M tsubishi but
t he devel opnent process of New Grandeur contrasts the G andeur devel oped by
M t subi shi exclusively. Al developnment activities from concept devel opnent
to pilot production were carried out in Korea and Japan as jointly by Hyundai
and M tsubishi. Hyundai was responsible for body, trim design and
M tusbi shi's for power train.

During the devel opment process, the verbal product concept (key words
descri bi ng planned vehicle) were created by senior nanager, CEO  The product
concept approved first and styling developed given concept. Layout was
determned first then styling was selected to the given |ayout. As for the
engine, it was selected first and styling was deternined by the given engine
as New Grandeur is designed to use Mtsubishi designed-Si gna engine. Desi gn
targets of this nodel was Toyota Lexus, Nissan Infiniti, Benz S class and BMV
7 series. The styling work done by Hyundai independently but this nodel used
Mtsubishi's chassis and M tsubi shi supplied necessary technol ogical
i nfornati on on chassis and engi ne.

The newly designed parts of New G andeur were about 90% which is far
above of Japanese (72%, U S (75%, and European (68% cases in 1990s (Ellison

et al 1995) as New Grandeur is first nodel of Hyundai in large sized segnent.
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As for the involvenment of suppliers in NDP, 25% of supplier proprietary parts,
35% of bl ack box parts, and 40% of detailed controlled parts were used in new
Grandeur devel oprent .

The project nmanager of new Gandeur cane from passenger devel opnent
institute in product engineering function with follow ng background: 48 years
old with 23 years work experience and an engi neering background. He has 11
years experience on 1 conpletely new product, 5 new products devel oped based
on platform and 3 facelifts. The PM reports that he had relatively weak
i nfluence particularly on marketing research, finance, basic research and
supplier relations but strong influence on engineering related activities
such as styling, body, chassis engineering and testing. As a consequence, he
allocated 50 % of his tine on developnent work in design and prototype
eval uati on. It takes 42 nonths and 200 million $ devel opment budget as the

foll owi ng schedul e shows.

<Table 17> New Grandeur Devel opnment Schedul e

89 90 91 92
concept devel opnment 2/89 --> 8/89
advanced engi neering 10/90 -------- > 6/91
product engi neering 12/89 ------------ > 1/91
process engi neering 6/90 ------------ >10/ 91
pilot production 10/91---> 8/92
#1 production 9/ 92

Particularly for Hyundai the sinultaneous engineering in NDP is active
contrasting to other Korean nakers as the devel opment schedule of New
Grandeur shows that 7 nonths overlap (sinultaneous engineering) between
product engi neering and process engi neering job anpbng 33 nonths of cunulative

lead tine in these two functions.
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When Hyundai developed Excel in the early of 1980s, the engineering
staff of Mtsubishi were very reluctant to show an engineering design and
bl ueprint as that provided technology to develop first front wheel drive car
in Korea and Hyundai was in inferior bargaining power to share the
t echnol ogi cal infornmation. But in devel opnent of New Grandeur in 1990s, the
role and contribution of Hyundai increased drastically as partner. After
finishing this project successfully, Hyundai as simlar bargaining power in
t echnol ogi cal problem solving. Ten years has changed Hyundai from technol ogy
recei ver from M tsubishi to technological partner in new product devel opnent.
The top nanager of Mtsubishi began to admit the capability of Hyundai in
styling after Hyundai succeeded in the styling of the New G andeur. Hyunda
proved it could gain experience of developing |arge sized-car through the
cooperative spirit of foreign alliance. Hyundai's experience in New G andeur
devel opnent was transferred to Sonata appeared one year later in 1993. This
m ght be called the advantage of rapid of design transfer not in devel oprment
time but in product quality and resource capability building in NPD, which is

nore inmportant to current Korean autonobile industry.

Case I11. ACCENT (1994)

Excel was the first nodel exported to US narket in 1986 and becane a hot
seller to sell over 260 thousand in 1987, 1988 but sales fell to 10 thousand
in 1990 because of relatively low quality. The nmass production of Excel
enabl ed Hyundai to take advantage of the econonies of scale but Hyundai began
to recogni ze the inmportance of quality--particularly in export narkets.

Hyundai planned to develop another nodel to replace it. Hyundai used
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the Japanese M tsubishi platform in Excel but devel oped a conpletely new

platformin Accent equi pped with the al pha engi ne.

<Tabl e 18> Speci fications of Small Car

nodel Excel Accent
Dev. year 1985 1994
Engi ne M t subi shi Hyundai al pha
di spl acenment (cc) 1, 300, 1,500 1, 500 DODC
wheel base (M) 2,380 2,400
t ack (mm)

front 1, 375 1, 420

rear 1, 340 1, 410
Chassi s M t subi shi Hyunda
Platform type West - East East - est

Remarks: Platformtype : engine and transnission |ocation

Data : Hyundai Modtor Conpany

Hyundai slightly changed the project nanagenent system to enpower the
proj ect manager additional cost control in Accent devel opment. The plant PM
for Accent project came fromthe product engineering division. The authority
of PM increased particularly in product engineering functions and it could
contribute to inprove the product quality from the product design stage. The
experience of Excel in export narket is reflected in the devel opnment of Accent
particularly on quality as this small car is equipped with ABS and air bag as
option. The process of devel oping Accent took 52 nonths, 430 nmillion U S $ to
devel op Accent. The sales performance of Accent is good enough to be a best
seller in small car segnent in donestic narket to produce 187,021 in 1994
The foreign newspapers recently reported that the quality of Accent has been
i mproved much and Hyundai is now waiting for the favorable consuner reputation

in export market.
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Case IV : ALPHA ENGI NE (1991)

Hyundai succeeded to develop its own nodels of engine and transm ssion
as the first case in developing country and sixteenth case in the world in
1991 after 5.5 years of R&D. The technol ogy mastery of power train mght be
regarded as one of the nost difficulty hurdles to be an independent auto
maki ng conmpany. | n Septenber 1983, Hyundai planned to devel op indi genous nodel
power train and established engine devel opnent team in Seoul and this team
noved to Mabuk-ri, about 40 Km south to Seoul, a separate research center, in
Novermber, 1984, with 98 persons. The nunber of persons in this central
research institute reached to 252 in end of 1986, 442 in 1988 and increased to
902 in 1991 including 14 Ph.Ds and 171 nasters.

Strong support of top managenent of Hyundai led to the successfu
devel opnent of an 1,500cc al pha engine in 1991 and a 1,800 - 2,000cc beta
engine in 1995. The other projects to devel op other size engines are now on-
goi ng. Se-yung Chung, CEO of Hyundai Mtor has supported this project
continuously and consistently regardless of financial perfornance Hyunda
Mot or as owner and professional manager. It is very simlar logic applied to
the recent success of Korea in the sem -conductor industry.

At the concept devel opnent stage for an engine in 1984, sone engi neering
staff-persons insisted on developing a carburetor-type engine wth
consi deration of the technol ogical capability of Hyundai but others argued to
devel op an advanced injection type engine. There were two demands on these
alternatives-- fuel econony and engine performance (speed) as the corporate
pl anni ng departnent demanded hi gh performance but export marketing depart nent
requested fuel econony. Top nmanagenent, however, finally nade aggressive

decision to take a risk by selecting fuel injection type, high performance

37



engine to show the technol ogical capability of Hyundai. This was a high risk
as there was no prior experience to develop 12 valve engine (3 valve per
cylinder) with turbo charger in the world autonobile industry. The chairnan
of M tsubishi, Kubo, commented on this decision, "I don't know why Hyundai
tries to devel op engine as Mtsubishi Is always ready to fully assist Hyundai
as partner and anyhow i f Hyundai could succeed in engine devel opnent it m ght

be linted to only |Iow | evel"

<Tabl e 19> Al pha engi ne devel oprment schedul e
83 84 85 86 87 88 89 90 91

concept devel opnent 9/83 -> 6/84

product engi neering 7/ 84 -->8/85

pi |l ot product 4/ 85-->10/ 85

engi ne test 10/ 85 --->12/87

vehicl e test 7187 --------- >12/ 89
prod. preparation 7/88--------- > 3/91
#1 Production 3/91

Data : Korea Productivity Center, Case, "Hyundai Modtor Company, Al pha Engi ne
Devel opnent "
Hyundai Motor Conpany, Conpany Hi story of Hyundai Motor, 1992 PP. 340

Hyundai has inported technol ogies from Ri cardo Engineering in 1970 for
the noise control in diesel engine. Hyundai also tried to convert gasoline
engine to diesel to neet the high gasoline price in 1980 because of second oi
crisis with inmported technol ogies from El Ko conpany in Germany. Hyundai could
not meet success in this attenpt but the engineers on charge of this project
have accumul ated inportant technol ogical capabilities to develop a Hyundai -
designed engine in 1990s. Hyundai nade a contract to inmport the necessary
technol ogy to develop 1,500 cc gasoline engine with Ricardo Engineering, UK

on June 1984.
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<Tabl e 20>

Technol ogy inport for power train devel opnment

( 78 1.1 - 92. 12. 31)

No. dat e tech. supplier peri od t echnol ogy
1 78 5.19 Ri cardo 3 engi ne desi gn (di esel engine
2 78 6.14 Ri cardo 2 engi ne design noise control)
3 78 7.13 Ri cardo 2 engi ne desi gn
4 80 3.10 El ko 1.5 convert gas. -> diesel engine
5 84 7.25 Ri cardo 3.4 al pha engine dev.
6 84 10. 22 M. Daeun Lee 5 CAD for diesel engine dev
7 85 7.25 M. C Mears 3 al pha engi ne dev.
8. 85 9.20 Ri cardo 1 saturn engine(n d sized engine)
9 85 10. 16 AVL 1 cirius engine inprovement
10 87 6.30 AVL 3 Gamma (2, 400 cc) engi ne dev.
11 87 9.24 Ri cardo 2 al pha engi ne 2nd
12 88 2.26 M. J. WHol dnan 1 T/ M dev.
13 88 4.11 M t subi shi 2 E-Wtype auto T/M production
14 88 12.24 AVL 3.4 Del ta engi ne(3, 000cc DOHC) dev.
15. 89 7.26 M. C. H Suh 3.4 enpl oyment, advisor for T/ M dev.
16. 89 7.26 M . Fukushi ma 3.4 enpl oyment, gear for T/M
17. 90 12.27 AVL 4.5 Jetta engine (snmall diesel) dev.
18 91 1.16 F.F.D 5 automatic T/M
19 91 2. 5 F.F.D 5 4 wheel drive T/M
Data : K Kim 1994, Ph.D dissertation, Seoul National University and Hyundai
Mot or conpany

Hyundai has inported technologies from nmultiple sources since 1970s to
maintain the bargain power in the selection of foreign technol ogy. The
manageri al independence strategy enabled Hyundai to maintain this policy
giving Hyundai a nore favorable condition in technology transfer and

conpetitive price.

speci fic source.

dual sources;

as for the engi ne nmanagenent system Hyunda

t he dual

bar gai n process,

Hyundai under

it finally

speci fications and technol ogy to accommpdate its EMS to Hyunda

Ri cardo and AVL as shown in the Table 20

sources Bosch and Bendi x by conpetitive bargai ni ng but

t he circunst ances,

| ed Bosch

Furthernore, it could prevent technol ogi cal dependency on a

For exanple, Hyundai inported engi ne design technol ogies from

As anot her exanpl e,

tried to acquire technology from
in the initial

Bosch was very reluctant to transfer technologies of EMS to

Hyundai invited Bendix to the conpetition and

to transfer favorably. Bosch supplied necessary

al pha engi ne,
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whi ch was invaluable to Hyundai (Gyun Kim 1994). It is consistent strategy
of Hyundai to acquire necessary technologies from the multiple sources on
conpetitive bargaini ng process.

The choi ce of appropriating technology on good terns has been regarded
as one of the npbst essential elenents for devel oping countries to develop an
i ndi genous technol ogy. In the early of 1980s, Hyundai's technol ogies could
hardly follow the state of art of advanced engi ne technol ogi es. However, the
foreign and Korean experts have played a mgjor role in searching for good
sources of advanced technol ogi es on engi nes. Two Korean experts, Dr. Daeun
Lee, 50, and Dr. Hyun-soon Lee, who has prior experiences in engine
devel opnent at Chrysler and G M respectively, after earning his Ph.D. in
nmechani cal engineering in the U S A have provided decisive |eadership in
al pha engi ne devel opnent. M. Cions of Ricardo engineering U K was hired for
three years from 1985. He has also made a great contribution in the process
of al pha engi ne devel opnent as a guider. Such key role persons were scouted
from foreign sources as they were in developing the Pony in the 1970s.
Hyundai hired M Turnbull, a former managing director of BLMC of England as
vice president for three years and six ot her English auto experts were al so
enpl oyed to devel op Pony in the md-1970s.

Director In-soo Cho at central research institute was in charge of
devel opi ng the transnission in cooperation with al pha engi ne devel opnent team
He used N tsubishi transmission as a reference to design a new transni ssion
adapted to Hyundai's al pha engine. But it was very difficult to find out
which was at fault-the transm ssion or alpha engine--when the transnission
broken out during the testing process because both are under devel opnment in
unapproved status. It was learning process by trial and error to accumul ate

necessary technol ogi es. Hyundai has al so been active to t echnol ogi cal
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training to dispatch a nunber of engineers to overseas training ; 83 in
1982, 141 in 1983, 166 in 1984, 276 in 1985 and 351 in 1986.

During the developnent process of alpha engine, there were 288
engi neering changes--particularly, 156 changes in 1986 at the peak of
devel opnent. This project costs 125 mllion US $ with 300 engines, 200
transm ssions, 150 vehicles used for testing and i nprovi ng performance.

On Septenber 1985, the trial product appeared and the following nultiple

test were undertaken:

1. an enission test in Maebuk research institute in 1985;

2. a durability test with 83 engines for 21,000 hours and vehicle test in
Phoeni x, Arizona desert in July-Septenber 1987;

3. a summer test by Bosch Co. in Germany;

4. a winter test at under 30-40 bel ow zero Centigrade at Qpasati ka,
Ontari o, Canada, January 1988;

5. a high altitude test at Denver Colorado in July, 1989.

During the em ssion testing process in Maebuk institute, 11 test engines
were broken at very high to costs--25 thousands U S $ value each. The
devel opnent of an indigenous engine has no small neaning to Hyundai as it
enabl ed Hyundai to save much in royalties (90 $ royalty per one M tsubishi
desi gned-engine). Hyundai estimates that it would be able to save 43 nillion
US$inroyalty only for Scoupe production by 1995. The reduction of royalty
for Accent production only, in 1994, is estimated 17 nillion $ (90 $ x
186, 000) . Beside solving the royalty paynent problem the experience of
engi ne developnent in Hyundai has stinulated other makers to develop an
engi ne. Kia and Daewoo have both succeeded to develop engines in the early
1990s.

The pilot car, Scoupe, equipped with alpha engine, was finally into
production in Novenber, 1990. Scoupe for donmestic market and for export

market was also into production on April 1991 and July 1992 respectively.
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Hyundai al so began to load the inproved alpha engine to the newly devel oped
car, Accent, fromApril, 1994,

The success of al pha engi ne devel opnent enabl ed Hyundai to follow with
t he beta engine 1,600cc, 1,800cc, and 2,000cc displacenment with 16 val ves DOHC
in 1995. In the 5 years since February 1992, with 120 mllion U S $ R&
i nvestment, the Hyundai Beta engi ne--2,000cc DOHC, 152 HP, 19.5 KG M naxi num
torque--is expected to be conpetitive with Toyota's Corolla engine. Thi s
engine is designed to neet the environnental regulation of 1996 California as
recyclable plastics are widely used for weight reduction in cylinder head
cover, water punp inpeller, air cleaner etc. (Korea Economic Daily, 7 March
1995). This beta engine is now equipped with newy designed car Avante
(1995). The central research institute established "10-year Engine
Devel opnent Plan" to develop two stroke engine, a hydrogen engine, five-gear
autonmatic transm ssion and continuous variable transmission to neet the year

2000.
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7. CONCLUSI ONS

The uni que strategy of Hyundai reaching toward self-reliance nmight be a
maj or step for Hyundai in new product devel opnent, as we have discussed. The
devel opnent of technol ogical capability of Hyundai Mtor in NPD could be
plotted as the following Table. The capability in NDP has increased gradually
step by step as Hyundai repeated new products devel opnent since the md-1970s.
Pony (1975), Pony-11 (1982), Excel (1985), Sonata (1988), New G andeur (1992)
and Accent (1994) were all stepping stones for Hyundai to inprove its NPD

t echnol ogi es.

<Tabl e 21> Ceneral Technol ogy Devel opnent

t ech.
| evel
Accent
conpl etely indi genous
car
New Gr andeur
joint dev.
| uxurious car
Sonat a
m d-si zed car
Excel
F/ F car
Pony-11
maj or change
Pony
1st. indi genous
nodel
—————————————————————————————————————————————————————————————————————— tinme
1975 1982 1885 1988 1992 1994
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Hyundai has succeeded in NPD by imtative learning process of inported
technol ogi es. The experience of Hyundai in NPD is a great inspiration to how
aut o maker in devel oping country can grow to be a large exporter. W can find
very simlar logic as following in the devel opnent critical products as Pony
in 1970s, Excel in 1980s and Al pha engine in 1990s.

First, full and consistent support and trust of top management on the
capability of engineering staffs to encourage the dynanmic technol ogica
| ear ni ng process.

Second, technology licensing from the nultiple sources on the
conpetitive bargaining for the effective technology transfer. The
i ndependence in nmanagerial control enabled Hyundai to maintain this kind of
technology licensing policy. Third, hiring of foreign experts and scouting
experts working overseas in specialized areas to supplenent the technol ogica
gap within short tine. That is logic based on the 'technology utilization'
rater than 'technol ogy possession'

Fourth, continuous R&D investrment and full delegation of authority to
engi neers in technol ogi cal probl em sol vi ng.

But Hyundai is to neet nultiple challenges in NPD. The international
conparative bench marking shows the new product devel opnment perfornmance of
Korean auto nmakers, particularly in quality, is below the average. How to
i mprove quality of new product with conpetitive cost from the designing stage
m ght be one of the npbst challenges to Hyundai. Hyundai has been nore
conpetitive in low cost snall car segnent but other advanced nekers Ford
G M, Toyota, and European nmkers are now racing to develop |low cost high
value snmall car with advance technol ogies. Hyundai also neets the advanced
maker in donestic market as the governnent has lifted all of the inport

regulation in 1995. Various questions remain to Hyundai
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First, How to manage the heavy engineering load to extend distinctive
pl atform products in larger car segment with limted resource of technol ogical
capabilities in NPD by 2000 ? But Hyundai must get over this transition
period to be an i ndependent auto naker in the world.

Second, How to inprove the quality of new product rapidly from the
desi gn stage. Hyundai nust consider the design for quality and design for
manuf acturability instead of tine conpression in new product devel opnent.

Third, How to conpete in cost reduction in new product devel opnent under
relatively inferior condition to increase new parts inevitably as there is
limted nunber of existing base platforns?

Fourth, How to manage the project nanagenent organization for the
ef fective NPD and how to nanage multi-project nanagement in the future? That

is how to nanage product portfolio and product integrity as Hyundai will soon

diversify the new products. Toyota already reformed NPD organization to
center 1,2,3,4 system to strengthen the leadership in nmut | i - proj ect
devel opnent it might give sone policy inplications to Hyundai despite the

current situation and contexts of Hyundai in NPD is different to those of
Toyot a.

Fifth, How will Hyundai neet the conpetition in nore advanced product
technol ogi es, for exanple, electric vehicle, safety and snmart car etc in the
future?

This renminds us of the aforenentioned comment of Prof. Fujinbto that
efficiency at the expense of quality in new product devel opnent of Korean auto
industry in 1990s is very simlar to Japanese auto industry in the late 1960s
and early 1970s. At that tine, the Japanese auto industry selected efficiency
in new product devel opnent to increase the nunber of new products to supply

the over-denand in donestic market but the quality of that product was not
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good. It took 20-30 years for Japanese auto industry to beconme world class.
The history of Japanese autonobile industry night give sone inplications to
Hyundai . The conpetitive strength of new product developnent in world
industry is shifting fromjapan to U S.A but Hyundai nust pay attention what
is behind of recent dynamic process of mutual learning in new product
devel opnent in Japanese and Anerican auto industry.

The current project managenent system of Hyundai has been relatively
light weight. The recent nmild changes in R& division to strengthen the
| eadership in NPD towards the nore heavy weight project nanagenment system
could be a one of reasonable responses to inprove product quality fromthe
designing process but the reality whet her Hyundai is to neet the best
practice to effectively coordinate the dispersed NPD functions in the #1, #2
Passenger Car Devel opnent Institute, Central Research Institute and Design
studio awaits for the conpletion of coming new projects. But pr oj ect
managenent system is one of the necessary conditions to conpetitive new
product devel opnent particularly to Hyundai and Korean auto makers and as a
consequence, the technol ogical capability in basic functions such as design
product engi neering, process engineering, die manufacturing, power train and
advanced engi neering nmight be nore inportant in NPD

Overall, Hyundai has been ahead of its Korean conpetitor in new product
devel opnent, it has benefited nore from the first nover's advantage in new
product devel opnent but other nmkers are also on the rapid racing in new
product devel opnent. Hyundai is also on the world racing to be world Top 10
maker in 2000 and the effective NPD is at the heart of Hyundai's success to

get the target.
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