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International Conference on Growth Engines of Korea

Session IV: Next-Generation Growth Engines of Future Industries

( International Conference on Growth Engines of Korea(Session IV: Next-Generation Growth Engines of Future Industries) began on the July 25th, Friday at 13:30 under the presidency of Sung-Kee Chung, former President of Pohang University of Science & Technology

( Kyeung-hak Seo, Senior Vice President of Korea Electronics Technology Institute presented on Next-Generation Growth Engines of Future Industries.

- He selected 40 items among industries that have high demand potential in the world market and high potential competitive edge, including IT·BT·NT that are emerging in the new technology fields and in fusion technologies. 40 selected items include Smart Home, Digital TV, Display, Biochip, Secondary batter, etc.

- Success in tackling obstacles such as development of core source technology, global standardization will lead to creation of value added of 94 trillion won(with an annual growth of 16.4%), 108.5 billion dollars increase in export(with an annual growth of 20.3%), creation of 1.27 million more jobs. 

( Hans-Guenter Gassen(Professor, Darmstadt University of Technology), Sandip Tiwari(Professor, Cornell University), Eli Opper(Chief Scientist, Ministry of Industry and Trade, Israel), Kyu-young Choi(Professor, University of Maryland) have participated as discussants.

*  Details of the presentations and discussions are as follows.

Presentation material : Next-Generation Growth Engines of Future Industries (Kyeung-hak Seo, Senior Vice President, KETI)
( In consideration of the characteristics of the Korean economy, next-generation growth engines of future industries must be found in the industries that have potential competitive advantages based on the current main industries and future technologies.

( New developments in digital technology have transformed digital electronics industry into a growth engine and have accelerated the development of new technologies as bio, environment, energy, etc. 

( Digital technology have created foundation for bio industry, aerospace industry, and established a virtuous circle environment in which biotechnology constitutes the basis for development of environment & energy industry.

( However, besides digital electronics industry, other new technology industries are not yet or about to be industrialized. 
* Digital electronics industry is a core growth engine for national economy of the present and the future. It has been growing at an annual rate of 18.8% since 1998. Namely, DRAM, TFT-LCD, mobile phone, computer peripherals have become growth engine industries. 

( Therefore, growth engines must be explored in industries which pursue fusion among its components while at the same time maintaining the competitive advantage based on the current digital electronics industry.

( Considering the characteristics of domestic industries, digital electronics industry is a future growth engine. Bio, environment & energy, and aerospace industry have been selected because they have high potential for further development and are likely to exercise powerful industrial and economic effect. 

<Table> Next-Generation Growth Engines of Future Industries 

Classification
Grand Category
Items

Digital 

Electronics
Smart Home
Home network, digital green appliance, health care


Digital Appliance
DMB receiver, next-generation digital TV, next-generation digital set-top box, home robots


Post-PC
Telematics, PDA, Wearable Computer


Electronic Medical Equipment
Medical equipment for the elderly, image diagnostic equipment, mobile health care equipment, oriental medical equipment 


Non-memory Semiconductor
Intelligent SoC, chip for wireless network, chip for
e-Car, chip for Tele Matrix


NIT

Part&Component
LCD, LED, organic EL, secondary battery, sensor, electronic component 

Bio
BIT Fusion Technology
Bio-chip, Bio-IT


Bio
Immuno-therapeutic agents, Gene therapy, cell
therapy, drug delivery systems, new bio products

Environment

Energy
Environment

Energy
Eco-material parts, solar energy, environmental recovery system, fuel cell

Aerospace
Aerospace
Multi-purpose helicopter, next-generation fighter, small passenger aircraft, unmanned aircraft, artificial satellite

Classification
2003
2007
2012
Annual growth rate

(%)

Value-added

(trillion)
32
64
126
16.4

GDP ratio

(%)
5.1
8.4
12.9
(

Export

( 100 million dollar)
254
528
1,339
20.3

Employment

(10,000 people)
60
133
187
13.5

* Figures above have been drawn on the assumption that the growth rate will be 5.0% in GDP, 5.5% in manufacturing productivity, 6.3% in export, 0.3% in employment.

Industry
Market share in 2002
Development vision

For 2012
Major Strategies

Semiconductor

(Memory)
28.6%

(No1. world rank)
40%

(No.1 world rank)
-Focus on the development of next generation nano-level processing technology/equipment material

-Development of Post-Drams such as PRAM, MRAM

-Development of Post-DRAMs such as

P-ram M-ram

Digital Appliance Industry
8.5%

(No.5)
20%

(No. 3)
-Response to acceleration of Digital convergence

-Establishing foundation for growth engines through nurturing global brand, strategic marketing, predominating standardization

NIT Component and Materials Industry
7.8 billion dollars in export
3.53 billion dollars in export

(No.2)
-Securing the top 10 new materials in the 

electronic industry by 2010

-Development of technologies such as next generation LCD, organic EL, LED, MEMS sensors and early industrialization

Post-PC Industry
1%

(No.6)
15%

(No.3)
-Localization of core materials, promotion of international standardization

-Development

Semiconductor (Non-memory)
1.5%

(No. 4)
15%

(No.1)
-Strengthening cooperation between production facilities and foundry companies

-Developing SoCs that are suitable for domestic demand. i.e. Mobile phone, Digital TV

Smart Home
7.2%

(No.6)
15%

(No.1)
-Developing core source technology

-Organizing industrial clusters and aligning related laws·systems

Electronic Medical Equipment industry
1.5%

(No.13)
10%

(No.5)
-Developing new technologies for the next-generation medical equipment, providing support for starting enterprises and nurturing professional human resource

Establishing industrial clusters based on production and research

Bio Industry
1.4%

(No.14)
10%

(No.7)
-Upgrading the competitiveness of the core technologies up to the level of 85% of that of developed countries

BIT New Technology Industry
50 million dollars

in export
11 billion dollars

in export
-Integrating world-level IT infrastructure with BT for developing new technologies and industrialization

Environmentally-friendly 

Energy Industry
1.2%

(No.16)
2.1%

(No.10)
-Enhancing support for development of clean energies in four sectors including incinerator, hydrogen/fuel cell, highly efficient dusting collecting facilities

-Developing and distributing environmentally-friendly production techniques

Aerospace
0.4%

(No.15)
1.0%

(No.8)
-Targeting the gap in the market of developed countries, developing private helicopters in affiliation with helicopters for military use

-Aggressively engaging in unmanned airplanes

( Hans-Guenter Gassen                                                     
　
Korea has already a strong position in the natural products and fermental food market. With respect to the size of population of Korea, the limited resources and long distances to American and European markets, it has to concentrate on a few key products, possibly “life style products” within biotechnology　
( In Africa 60% of population lives in absolute poverty. New high-yield type agriculture will be one of the key issues in solving poverty and disease problems. Biotechnology is the key discipline for quality in life.
( Korea has a tradition concerning the medical devices. To produce a medical device, skills from different disciplines are necessary, which includes molecular biology, material sciences, microsystems, etc. There is an excellent knowledge in all these disciplines in Korea.

( The key question in developing a new product is whether a domestic market for such a product exists. Next you have to assemble the necessary teams. 

( If one of the disciplines is at a non-competitive level, international cooperation may be the wise decision. If you are competitive in all disciplines, dominate international. As soon as you have reached a dominating marketing position, it is wise to be generous and to demonstrate willingness to teach your competitors.

( Pooling different disciplines to produce a new product as fast as possible is the best chance for Korea to compete in the life science market.
( Due to rapidly increasing life expectation in rich industrialized countries, products increasing the quality of life - so called “life style products”- may offer a rewarding market. 

( Life style products includes the insulin delivery system, imaging devices, robots for surgery, and new materials for transplants. Further, products related with the treatment of illnesses such as stroke, Alzheimer, and Parkinson, will be also important.

( There is no unique way to get access to the life style market, but sometimes it is wise to shape up existing systems instead of copying the American way. According to Korean traditions “big trees” may produce many small roots and shoots. A combination of an experienced management with creative youngsters may save time and reduce thus the learning phase.

( Korea has already a strong position in the natural products and fermental food market. With respect to the size of your population, the limited resources and long distances to American and European markets, you have to concentrate on key products, possibly “life style products” within biotechnology. 

( In order to become dominant in a market segment one has to decide when to learn and when to cooperate. Finally “teaching” is a moral responsibility towards those who cannot compete as yet.
(  Sandip Tiwari

Nanoscale provides means for ultra-sensitive detection, information processing, and communication at the massive scale and at low power.

( Nanotechnology

( Nanoscale provides unique improvements in physical and chemical properties with utility across a large range of human endeavor. 

( Nanoscale provides means for ultra-sensitive detection, information processing, and communication at the massive scale and at low power.

( Nanoscale provides the bridge between physical and biological world because nanoscale provides opportunities for sensors, actuators, and other integrated elements taking advantage of the properties above to make efficient integrated elements and human-mimic elements with connections to biology.

( Future Growth Industry Implications

( Health Science: probing, sorting, characterization, control of environment for growth, and applications with direct interface and disease cure.

( Materials: synthesis and application of phenomena (electronic, optical, mechanical, magnetic, etc.)

( Chemistry: molecules, macro-molecules, self-assembly, etc. for environment, health, and information processing.

( Physics: Novel probing techniques for applications across disciplines.

( Electronics: Information processing, communications and health sciences taking advantage of low power, small foot print and mobility.
(  Eli Opper
We think we know the past, hope we understand the present and must plan for the future. The new growth engine in the future will be R&D. R&D will increase foreign investments, export, and international cooperation. Further, an increase in R&D will results in better educational system and will provide more employment opportunity. 
( Israel has world-class competitiveness in several field, which include biotechnology, encryption and data security, telecommunication, medical equipment, optic, software, electronics, agro-technology, Internet, and nanotechnology.
( Private R&D in Israel reaches 4.2 (unit) in 2000, which is the highest among OECD countries. In the case of Korea, private R&D reaches 2.4 (unit) which is sixth highest among OECD countries. 
* The office of chief scientist in Ministry of Industry, Trade and Labor does many jobs to support R&D. 400 million dollars are supported for technological incubator, seeds funds, and R&D funds domestically. Further, 40 million dollars are spent for international R&D activities, such as bi-national funds, US-Israel science and technology commission, FP6 (EU program), and so on.
( The ratio of office of chief scientist grant by technological sector in 2002 is as follows: communication (50.4%), software(12%), pharmaceutics (10.2%), electronics (7.9%), electro-optics (6.1%), medical equipment (5.6%), Chemical (2.7%), bio-tech (2.2%), miscellaneous (1.7%). In 2012, the ratio of grant for nanotechnology is expected to increase, significantly.
( Korea-Israel Industrial Foundation is based on an agreement signed between the Israeli OCS (Office of the Chief Scientist, Israel) of Korean MOC (Ministry of Information and Communication) and MOCIE (Ministry of Commerce, Industry and Energy). 

( The object of the foundation is to promote and support joint industrial R&D projects between Israeli and Korean companies. Further, it will facilitate the successful commercialization of technologies and contribute to the economic progress of both countries.
( The benefit of international foundation is that private firms can reduce risk in joint R&D projects and have an easier access to financial support. Moreover, this foundation will provide companies with access to high technologies and broader market segments. The financial support of the foundation includes feasibility study, mini R&D project, full-scale R&D project.  
( Many products utilizing nanotechnology are expected to be available within the next 10 years, which include nano-particles for direct drug delivery, anti corrosion coating, flat panel displays, Synthetic organs and improved transplant technologies, nano-sensors for improved patient care, low cost efficient desalination systems, high capacity and efficient micro fuel cells, synthetic photosynthesis units.
( The Israeli Cell Therapy Consortium, Genesis is working for the development of biotechnology, focusing on stem cell. This project includes enhancing the potential and penetration of 1st generation products, commercialization of new products based on academic IP, and promoting innovative research for the creation of additional products.
(  Kyu-Yong Choi

There must be a revolutionary, bold, and creative policy to attract bright young students to the field of science and engineering. And the development of core materials and components must be coordinated and integrated through inter-industry synergetic efforts. Korea must develop a global R&D network and the government, universities and industries should develop a more effective infrastructure to fully utilize their R&D resources and promote constructive collaborations. 
( In the past two decades, we find that a unique strength of Korean companies, Korean systems, and Korean culture has played a vital role in their enormous success. Therefore, Korea should further identify her other unique strengths and use them wisely and creatively to develop superior technological and economical competency in industrial manufacturing. 

  ( Korea has actively and aggressively recruited top-notch human resources in science and technology to build its power base for leading-edge technology. 

  ( Korea's modern industries pursue aggressive and well-orchestrated business plans, and they continue to invest in improving R&D capabilities to develop new technology and products.

( Another important point is that Korea's industries are developing successful inter-industry synergy effects. The best example can be found from electronic/IT and chemical industries owned by a group of large companies.

( There is a growing concern that Korea's major industries, especially traditional cash-cow industries, may face a shortage of young qualified engineers and technicians in the near future. 

( There must be a revolutionary, bold, and creative policy to attract bright young students to the field of science and engineering. And there also must continue the education and training of industrial scientists and engineers.
( Like the case of chemical industries Korea still imports many core material components or manufacturing technology. To continue the success in Korea's IT and other knowledge-oriented future industries identified in this conference, the development of core materials and components must be coordinated and integrated through inter-industry synergetic efforts.

( Advanced countries own significant amounts of core technology required for the future growth engines of Korea and they are hesitant to transfer the technology to Korea. To acquire core technology, Korea should also develop a global R&D network with universities and research institutes in other countries, including a human resources network.

  ( Lastly, to maximize the R&D resources, the government, universities and industries should develop a more effective infrastructure to fully utilize their R&D resources and promote constructive collaborations. 
