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International Conference on Growth Engines of Korea

Session III: Potential Growth Engines of Korean Main Industries

( International Conference on Growth Engines of Korea (Session III: Potential Growth Engines of Korean Main Industries) began on the July 25th, Friday under the presidency of David C. Mowery, professor at the University of California at Berkeley.

( Presenter Suk-In Chang, director of Manufacturing Industries Analysis Division at Korea Institute for Industrial Economics & Trade, stressed that we should not try to create something from the scratch but rather start from industries that possess competitive advantage over other industries. 

( Statistics from developed countries of OECD show the biggest export surplus was achieved in general machinery, electrics & electronics and automobile, suggesting that many developed countries still depend on main industries as their growth engines.

<Transitions in export volume of developing countries among OECD members>

Industry
1990
1999

① General Machinery
945
1,200

② Electrics& Electronics
420
1130

③ Chemical product
545
770

④ Automobile
320
500

⑤ Textile/Clothing
250
495

                                                                    (unit: $ 100 million)

( Ludwig Walz(President, Gasoline Systems Robert Bosch GambH), Yuji Furukawa(former president, Japan Society of Precision Engineering), Young Won Chang(Vice president, Po-hang University of Science & Technology), Doug-young Joo(President, Korea Institute of Industrial Technology) participated as discussants. 

* Details of presentations and discussions are as follows.

Presentation material: Potential Growth Engines of Korea’s Main Industries  (Suk-In Chang, director of Korea Institute for Industrial Economics & Trade)
( Automobiles, shipbuilding, steel, petrochemical, textile/fashion have played a leading role in the economic growth by way of production, employment, export, etc., accounting for 11% of GDP, 35~40% of production in manufacturing, 45~50% of export volume, and 45% of employment. 

( Even after the IT bubble has burst, these industries have strongly upheld the Korean economy through export. Also, these industries are, and will be playing the role of main industry. 

( However, Korea’s main industries are under growing pressure for restructuring due to global oversupply and are at increasing risk of losing its competitiveness because of production system (that is heavily dependent on simple processing/assembly) that will soon be caught up by developing countries, negative perception of main industries, and hostile labor-management relations.

( It is crucial to explore new growth engines through combination of new technologies such as IT·BT·NT and differentiation and sophistication of products. Also important are to develop new technologies and to establish stable labor-management relations.

( Therefore, next generation growth engines must be explored primarily in the industries where competitive advantages can be secured through combination of new technologies based on current competitiveness and product differentiation.
Industry
Prospects of Main Industries

Machinery/

Plant
Digital manufacturing systems (robot, high-functional process machines, e-machines)

Machinery/plant facility & equipment

Next-generation advanced machines & smart modules (high value-added die/mold, Nano-process equipment)

Automobiles
Intelligent Battery-run Electric Vehicles (hybrid cars)

Shipbuilding
High added-value ships, i.e. super-large container ships

Floating steel structures, i.e. ocean waste storage, hotels, plantations

Digital-based shipbuilding contents, i.e. simulation, PDM, ERP

Steel
Lifeline steel (materials for everyday life)

Mega-structure steel (new advanced material for large structures)

Zero-emission technology (reducing CO2 emissions, etc.)

Petrochemical
New catalysts & environmentally friendly technology

Compound materials for precise structure control

New organic materials for IT and BT

Textiles

Fashion
Industrial fiber (Nano fiber, intelligent fiber)

Functional dye processing technology 

Fashion/design (smart/functional design, sportswear, etc.)

(  Ludwig Walz

The classic, albeit optimized, internal combustion engine (gasoline, diesel) will remain the dominating power source for passenger cars for some time. Alternative power units, e.g. hybrids, will occupy first niches from 2010 on. From these hybrid concepts we expect a further step in greater economy, especially with brake-energy regeneration.
( Key trends for the Korean automotive market: 

( The manufacturers are going global. Hyundai, e.g., is building 

transplants for the local markets in NAFTA, China, and Europe. 

( The competition will further intensify and the structure of the domestic car manufacturers will experience further changes. 

( We expect the allowance of Diesel-powered passenger cars in Korea from 2005 on. 

( The Korean car manufacturers will put more emphasis on quality and shift their portfolio from small to medium and upper class cars with higher technology.

( Trends in Automotive Technologies
( The classic, albeit optimized, internal combustion engine (gasoline, diesel) will remain the dominating power source for passenger cars for some time. And we foresee for Japan and Korea a good chance for hybrid vehicles. In the United States, on the other hand, diesel engines will soon find almost an ideal situation. Therefore, fuel cell technology will gain in importance.

- Some expected changes in Gasoline/diesel engines:

   * On the gasoline side, direct injection with or without variable valve timing helps reduce fuel consumption and increases the engines torque at the same time, thus further enhancing the fun to drive. 

* On the Diesel side we will see a further optimization of the             common-rail and unit-injector systems with even higher pressures and shorter injection times, making the engines more powerful as well as quieter and cleaner. 

( Alternative power units, e.g. hybrids, will occupy first niches from 2010 on. From these hybrid concepts we expect a further step in greater economy, especially with brake-energy regeneration. 

( The value percentage of electric and electronics in cars will rise dramatically and the average price of a passenger car will also increase. The reasons are as follows. 

- More and more mechatronic systems for enhanced safety and comfort will be built into cars, thus, increasing the amount of microelectronics and sensors. 

- We will see, in the near future, the gradual replacement of hydraulics by electromechanical systems and components, e.g. the electromechanical brake and steer-by-wire.

- We will also see strong growth in telematics and communication systems. 

(  Yuji  Furukawa

We should step in a development of emerging technology, new product, and extended enterprise by applying "Science and Technology" positively. For this, education of manufacturing has to be reviewed and reconstructed so as to meet current requirements from real technological society.

( Trends in American manufacturing industries since 1985

( American manufacturing industries faced a dramatic descending trend in their businesses in the 1985. In order to recover from the deadlock, the manufacturing industries decided to do the following.

- Add value to existing mature products by applying new technological essence such as Information and Bio Technology

- Develop IT and BT themselves and to pursue most efficient production systems learning from Japan.

- Quickly respond to a market driven economy after a collapse of social economy systems in late 80's. For example, Mr.Jack Welch from GE put importance on strengthening its core competence by having specialized in characteristic technology by adding maintenance and service function to existing products.
( Landscape in manufacturing industries in Japan 

( Leading manufactures such as Sony, Canon, Toyota, Honda, etc. undertook lean management and introduced IT based global procurement and manufacturing 

( Small and Medium scale Enterprise(SME), however are not yet restructured in a sense of globalization.

( To save SMEs from dragging, the policy of collaborating between academy and SMEs was enforced to bring more synergy effect in clustered area.

( More value was added to light-thin-short-small products in principles such as systematization, miniaturization, and intelligentation. 

( Current trend in Korea's manufacturing industries

( Not enough value added products as those of Japan, and obsession with the old design concept of heavy-thick-long-large still remains.

( Realizing product differentiation is needed to compete with China.

( The importance of education in manufacturing

( We should step in a development of emerging technology, new product, and extended enterprise by applying "Science and Technology" positively.

( Education of manufacturing has to be reviewed and reconstructed so as to meet current requirements from real technological society.

( Most of manufacturing education courses is based on old curricula, namely consisting of material science, design, manufacturing, metrology, quality assurance and etc.

( Most of MBA courses are paying less attention to the areas presented above but more to MOT(Management of Technology).

( If Korean engineering schools are not associated with MOT, the Government should help to settle the courses on MOT.

· Young Won Chang

Korea should improve current production technologies in the short run, focus on inventing our own source technologies in the long run, and develop new products and manufacturing technologies in between them.

( Industrialization in Korea started in mid-1960s under the government's leadership and vision. As a result, Korea has shown a remarkable economic growth. During the period of industrialization, Korean industries have been heavily dependent on foreign capital and technologies and also on domestic highly skilled manpower available at lower cost.

( However, the focus moved from intermediate goods industries such as textile, petrochemicals and steel industries in the 70’s to finished goods industries such as automobiles, shipbuilding, and general machinery in the 80s, to IT manufacturing industries in the 90s, and now to information and service industry in 2000s.

( To achieve continuous growth in the leading industries, it is inevitable to develop new growth engines. However several problems should be addressed beforehand. 

( First and foremost, R&D must go through reform both quantitatively and qualitatively to explore next generation growth engines. Unstable labor relations, matured and stagnant production technologies, deficiency in engineering design, parts and materials technology and system engineering, rapid emergency of developing countries are a huge burden on Korea.

( Although R&D funding has increased, it is still distributed in an unbalanced way across the industry. R&D personnel are understaffed and systemic exchange programs among industries, universities, and research institutes are not in place. To maintain the competitive edge in the main industries, R&D must be developed through intensive investment, strengthening manpower, build-up of infrastructure under specific strategic goals.

( Korea should improve current production technologies in the short run, focus on inventing our own source technologies in the long run, and develop new products and manufacturing technologies in between them. However, developing source technologies requires the long run perspective and bold investment with a significant risk taking by government.

( We must utilize universities in developing core technologies and establish systemic exchange programs for the R&D personnel in industries, universities, and research institutes. 

( More government funds and support programs are required to input more college graduates into engineering fields. Nurturing managers for promising research projects is crucial. 

( Also important is providing transparent & objective R&D evaluation and management system. Build-up of infrastructure for R&D through upgrading standardization and accreditation processes is also required.
(  Duk-young Joo

First, New technologies such as digital technology, NT(Nanotechnology), BT(Biotechnology) must be put into practice. Second, innovation must continue in production system. Third, industrial structure must be sophisticated through R&D in parts and materials.

( Korea should transform its focus of growth strategies from quantity to quality. 

( The estimated average of value-added growth rate at 4%, production growth rate at 4%, employment growth rate at 0.3% seem both reasonable and attainable. 

( The realization of the figures presented above is possibly only through producing high value-added products. In other words, Korea should switch its role of providing a center for world production to providing a R&D center capable of technology innovation. 

( Since 1990s, Korea has commenced independent R&D and produced two technological breakthroughs for innovation. 

( Among them is the development of digital technology such as HDTV and CDMA based mobile communication. Innovation of production system in manufacturing industry was also achieved through three major steps; from FMS(Flexible Manufacturing System to CIM(Computer Integrated Manufacturing), and finally to IMS(Intelligent Manufacturing System. And this newly developed system contributed to the productivity and delivery before due date of domestic companies. 

( Growth strategies led by manufacturing industries must be continued. In order to achieve the growth benchmark through technology innovation in manufacturing industry, rigorous entrepreneurship which was flourished until 1990s must be reinforced, and graduates of science related majors must be encouraged to participate in manufacturing industry. 
( There are largely three ways in which R&D must be advanced in order to innovate the manufacturing industry. 

· First, New technologies such as digital technology, NT(Nanotechnology), BT(Biotechnology) must be put into practice. 

-  Second, innovation must continue in production system. 

· Third, industrial structure must be sophisticated through R&D

  in parts and materials. 

( However, securing specialized human resource for research has no equal in supporting central system of R&D. The top priority in this matter is building a system which facilitates utilizing manpower from both universities and public research centers. In addition, active participation from foreign universities and research centers is strongly recommended
