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Executive Summary

L. Background

Technology Level Evaluation (TLE) provides important basic data for science and technology policy
making by diagnosing the technological level of the country. It usually includes technology gap
compared to other countries through absolute or relative means. The government authorities widely use
those results for establishing national mid and long term technology development strategy and setting
R&D investment priority.

South Korean government has conducted the Technology Level Evaluation on national key science and
technologies (S&Ts) for entire science and technology fields since 1999 to compare the technology
level with other countries (U.S.A., Japan, China and EU). The Technology Level Evaluation of South
Korean government has been done actively based on the Science and Technology Basic Law established

in 2001 and conducted every two years since 2008.

II. Implementation Method and Process

1. Technology for Evaluation

The subject technologies for evaluation are 120 key science and technologies on the 3rd Science and
Technology Basic Plan (2013 ~ 2017).

2. Evaluation Process

In South Korea, relative technology level to the country of the highest level has been meaured based
on Delphi survey in most of national TLE. Although TLE methodology based on the technology
growth model (absolute TLE methodology) was tried in 2008 and 2010 because of its advantage that
enables us to get more information than the relative one, we chose the relative TLE methodology but
modified the contents and the process that aim for higher reliability and wider usability of the results
in 2012.

The whole process of TLE in this report is composed of 3 stages: Delphi survey, paper and patent

analysis and overall analysis of Delphi survey results and paper and patent analysis.

3. Evaluation Contents

Major evaluation contents are as below:

- Present technology level (basic research and applied research) of major 5 countries (South Korea,
U.S.A., Japan, China and EU) relative to the country of the highest level

- Time gap of major 5 countries relative to the country of the highest level

- Present technology level of 4 research sector (SMEs, Conglomerates, Academia, Public research




institutes) in South Korea relative to the research sector of the highest level in the world

- Present infrastructure level of South Korea relative to the country of the highest level

4. Participating Experts and Response Status
2,328 experts were participated in the 1st Delphi survey and 1,842 for the 2nd.

( Distribution of Respondents )

Ist survey 2nd survey
No. of - No. of N

respondents {81 () respondents S ()

, Domestics 2,286 98.2 1,826 99.1
Region

Overseas 42 1.8 16 0.9

Industry 462 19.8 372 20.2

Research Academia 751 323 565 30.7

organizations

Public research institute 1,115 479 905 49.1

less than 5 years 62 2.7 44 2.4

5 to 10 years 119 5.1 90 49

Research 10 to 15 years 339 146 287 156
careers

15 to 20 years 514 22.1 402 21.8

More than 20 years 1,294 55.6 1,019 55.3

20's 35 1.5 23 1.2

30's 304 13.1 249 13.5

Age groups 40's 1,057 454 850 46.1

50's 840 36.1 654 35.5

More than 60's 92 4.0 66 3.6

Sum 2,328 100.0 1,842 100.0

I. Major Results

As of 2012, the technology level of the U.S.A. is the highest among major countries (South Korea,
U.S.A., Japan, China and EU). The technology level of five major countries is in the order of the
U.S.A. (100.0%), EU (94.5%), Japan (93.4%), South Korea (77.8%) and China (67.0%). The technology
gaps compared to the U.S.A. are EU (1.4 years), Japan (1.6 years), South Korea (4.7 years) and China
(6.6 years).

Among the 10 areas, the U.S.A. holds the highest technology level in all areas. The technology level
of South Korea in 10 areas is ranged from 66.8% to 82.2%. Among the 10 areas, the level of
technology in South Korea is ranked fourth from five major countries in 9 areas (5th in Aerospace
area). The area of the highest technology level among 10 areas in South Korea is Electronics,
information and communication area (82.2%), Mechanics manufacturing process area (82.2%). The level

of technology in Aecrospace area (66.8%), Disasters and safety area (72.0%) is relatively low.




{ Technology level and gap of major countries relative to the country of the highest level )

South Korea US.A. EU Japan China
Technology area TL | Gap | TL | Gap | TL | Gap | TL | Gap | TL | Gap
@) | Oor) | @) | o) | ) | 6r) | @) | o1 | @) | or)
Electronics, information, communication| 82.2 | 2.9 |100.0| 0.0 | 90.1 | 1.9 | 908 | 1.6 | 67.5 | 5.3
Medical 716 | 41 |100.0| 0.0 | 932 | 1.5 | 908 | 1.9 | 651 | 6.0
Bio 773 | 50 |100.0| 0.0 | 946 | 1.5 | 941 | 19 | 659 | 75
Mechanics, manufacturing, process 822 | 3.8 |100.0] 00 |97.1 | 09 |[962 | 1.1 | 688 | 6.1
Energy, resources 774 | 48 |100.0| 0.0 | 96.1 | 0.9 | 936 | 1.5 | 68.6 | 6.1
Aerospace 66.8 | 104 | 100.0| 0.0 | 93.0 | 2.8 | 844 | 5.0 | 783 | 59
Environment, earth, marine 772 | 54 |100.0| 00 | 987 | 05 |959 | 13 | 632 | 83
Nano and materials 76.7 | 45 |100.0| 0.0 |93.6 | 1.7 | 960 | 1.1 | 69.0 | 57
Construction and transportation 79.0 | 47 1100.0| 0.0 | 975 | 0.8 | 97.7 | 0.7 | 66.5 | 7.5
Disasters and safety 720 | 63 |100.0| 0.0 | 90.2 | 2.7 | 934 | 2.1 | 62.8 | 8.2
Entire technology 77.8 | 47 |100.0| 0.0 | 945 | 1.4 [934 | 1.6 | 67.0 | 6.6

The U.S.A. possesses the highest technology in 97 technologies (80.8%) among 120 key S&Ts. The

current status of possession of the highest technologies of the major countries is the U.S.A. (97
technologies, 80.8%), Japan (14 technologies, 11.7%), EU (10 technologies, 8.3%), China (1 technology,

0.8%) and South Korea (none).

( Distribution of technology level of major countries according to technology level group )

Country | World highest | Leading group Cat(c}}rl(i)?l%'ur) L0 (]})rf;g;l()ped LeastGl?gzglop °d sum
South Korea 0 36 83 1 0 120
US.A. 97 22 1 0 0 120
EU 10 109 1 0 0 120
Japan 14 103 3 0 0 120
China 1 1 98 20 0 120

IV. Future Plan

The results of this study would be widely used for national policy making such as R&D planning and

investment priority setting, evaluation of R&D program. The next Technology Level Evaluation is

planned to be conducted in 2014 on the same key technologies.
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