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Analysis of the Technology Gap and Identification of
R &D Priorities of Sports Industry in Korea

Myung Hwan Rim*

Abstract

This paper aims to research the technology level of sports industry, through analyzing the technology
gap between Korea and other major countries (USA, Europe, Japan, and China), and provide a list of
technologies to be prioritized for R&D investment by conducting an analysis of the strategic importance
of various element technologies. The results of the analysis showed that the technology level of Korean
sports industry currently stands at 70.5% of the country with the most advanced technology (the USA),
and that the technology gap amounts to 4.8 years. It was also found that the USA is the country with
the most advanced technology (100%) at present, followed by Europe (91.1%), Japan (88.3%), Korea
(70.5%), and China (61.2%). To reduce the technology gap, we established a Strategic Zone (SZ) and
derived three element technologies including ‘design and production technologies for sports and game
equipment’ in the 1% tier, nine element technologies including ‘3D motion analysis and simulation technology’
in the 2" tier, and four element technologies including ‘fitness/health promotion and management technology’
in the 37 tier. The significance of this research is that it included five major technology categories of the
sports industry in its analysis, selected an expert on sports industry technologies using the delphi method.
Therefore, the results of this study may be suitable for use as basic data in establishing the R&D strategy
for the future development of the sports industry.
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(Table 1) Trends of Revenues in Sports Industry(Basis of a New Classification)

(Unit : Billion Won, %)

Sports Category 2013 2014 2015 Growth Rate
Revenue Ratio Revenue Ratio Revenue Ratio (Compared to 2014)
Sports Facilities 14,221 23.0 15,095 239 16,217 24.9 74
Sports Goods 31,103 50.3 31,376 49.7 32,617 50.1 4.0
Sports Services 16,529 26.7 16,677 26.4 16,311 25.0 2.2
Total 61,853 100.0 63,149 100.0 65,145 100.0 3.2
Source : 2015 Sports Industry White Paper, Ministry of Culture, Sports and Tourism, 2016. 12.
(Table 2 Trends of Firms by Employee in Sports Industry(Basis of a New Classification)
(Unit : Number, %)
Number of 2013 2014 2015
Employees Number of Firms Ratio Number of Firms Ratio Number of Firms Ratio
1~4 Persons 78,061 86.3 78,686 85.3 79,525 85.2
5~8 Persons 8,246 9.1 8,340 9.6 8,541 9.1
10~19 Persons 2,216 24 2,601 2.8 3,036 33
20~49 Persons 1,264 14 1,495 16 1,425 15
over 50 Persons 706 0.8 672 0.7 823 0.9
Total 90,493 100.0 92,293 100.0 93,350 100.0

Source :

2015 Sports Industry White Paper, Ministry of Culture, Sports and Tourism, 2016. 12.
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(Table 3) Trends of Export and Import in Sports Goods(2011~2015)
(Unit : $ Million)
Items 2011 2012 2013 2014 2015 2016. 6.
Export 154.7 1739 183.0 149.8 135.2 66.6
Import 1,067.3 1,175.0 1,182.8 1,373.4 1,335.2 742.2
Trade Balance -912.7 1,001.1 999.9 1,223.6 -1,200.0 -675.6

Source : 2016 Trends of the First Half Export and Import in Sports Industry, Ministry of Culture, Sports and

Tourism, 2016. 7.
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(Table 4> Classification and Weight on Survey of Technology Levels in Sports Industry
. o Sub-Sub-Category .
Category (Weight) Sub-Category (Elerment Technology) (Weight)
0101 | Sports Biology and Physiology 7 (0.33)
01 Sports Science (0.21) 0102 | Sports Activity and Measurement 7 (0.34)
0103 | Performance Improvement 5 0.33)
Sorts Good d 0201 | Exercise and Sports Goods 7 (0.35)
ports Goods an -
02 Materials (0.20) 0202 | Sports Apparel & Textiles 7 (0.33)
0203 | Sports Bags & Shoes 6 0.32)
o 0301 | Sports Engineering and ICT 8 0.37)
o3 | Sports Engineering | o1y 030075 0 Contents 7 0.35)
and Services - -
0303 | Sports Education and Marketing 4 (0.28)
o 0401 | Sports Management 2 (0.33)
o4 | Sports Facilities ) 1g) 70100 TS0t Construction 3 (0.31)
and Environments .
0403 | Sports Environments 3 (0.36)
g Welt 0501 | Welfare Sports 5 (0.50)
05| oports Wellare 1 0) 70502 | Sports Fusion 4 (0.50)
and Fusions
0503 | Other Sports 2 (except)

Note : Other Sports is not included in this survey.
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Table 5> Technology levels in Sports Industry

Item Definition Unit
The most advanced |+ The country with the most advanced target technology among the five major Choice
country countries and other countries
* The relative level of technology of five major countries compared to that of
the most advanced country
Th Jative level of Group Level Explanation
© relatve level o Leading group | 81%~99% | the group leading the relevant field of technology o
technology of - - - ; 0~100%
fi . tri Catch-up group | 61%~80% capab}e of emulating and improving on the leading
ive major countries group’s technology
Following group | 41%~60% | capable of adopting the leading group’s technology
Lagging group 1%~40% | lacking in R&D capacity
Technology gap |* The amount of time required for the technology to reach the most advanced level | Year
(Table 6y Relative Strength and Weakness Technologies in Sports Industry
Item Definition Unit
Strength Element |+ Technologies in which Korea shows relative competence among the element .
. ;i L Choice
Technologies technologies within the category of technology
Weakness Element |+ Technologies in which Korea shows weaknesses among the element technologies .
. . Choice
Technologies within the category of technology
(Table 7> Strategic Importance of Sports Industry
Item Definition Unit
Technological * The extent to which a technology is taken into account when assessing the 10 point
Importance overall level of technology in the sports industry Scale
* The period within which the target technology should reach adequate competence
Development R L. : . o .
Urgency cons1der1'ng‘the level of Fec.hnology/pohu?al' circumstances of Korea(i.e. within 3 | Choice
years, within 4 years, within 5 years, within 6 years, after 6 years)
Industrial Spread |+ How the development of the target technology will influence the development of | 10 point
Effects various other element technologies Scale
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Industrial Spread Effects

Development Urgency

3

Technological Importance
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Table 8> Comparison of Technology Level and Gap by Country in Sports Industry

(Unit : %, Year)

Ttem Korea China Japan USA Europe
Level Gap Level Gap Level Gap Level Gap Level Gap
705 48 61.2 6.3 88.3 1.7 100.0 0.0 91.1 15
Sports Industry Rank 4 Rank 5 Rank 3 Rank 1 Rank 2
(Catch-up group) | (Catch-up group) (Leading group) (Leading group) (Leading group)

The relative Technology Level and Gap by country in Sports Industry

[Technology Level]

70.5
61.2
83.3
1000 [EN——
911
100 % 8 70 60 50

[Technology Gap]

(year)

17

0.0

L5

43

6.3

10

(Table 9> Comparison of the Relative Technology Level and Gap by Category in Sports Industry

(Unit : %, Year)

Item Korea China Japan USA Europe
Level Gap Level Gap Level Gap Level Gap Level Gap
67.4 58 66.5 58 885 2.0 100.0 0.0 89.8 16

Sports Science Rank 4 Rank 5 Rank 3 Rank 1 Rank 2

(Catch-up group)

(Catch-up group)

(Leading group)

(Leading group)

(Leading group)

Sports Goods
and Materials

B |4l

634 | 55

9.0 [ 13

1000 [ 00

M6 | 07

Rank 4
(Catch—up group)

Rank 5
(Catch-up group)

Rank 3
(Leading group)

Rank 1
(Leading group)

Rank 2
(Leading group)

Sports Engineering
and Services

723 | 39

584 | 56

80 [ 20

1000 [ 00

88 | 17

Rank 4
(Catch-up group)

Rank 5
(Following group)

Rank 3
(Leading group)

Rank 1
(Leading group)

Rank 2
(Leading group)

Sports Facilities
and Environments

685 | 56

515 | 81

898 [ 21

1000 [ 00

88 | 24

Rank 4
(Catch-up group)

Rank 5
(Following group)

Rank 2
(Leading group)

Rank 1
(Leading group)

Rank 3
(Leading group)

Sports Welfare
and Fusions

638 | 48

52 | 67

895 [ 13

1000 [ 00

85 [ 11

Rank 4
(Catch—up group)

Rank 5
(Following group)

Rank 3
(Leading group)

Rank 1
(Leading group)

Rank 2
(Leading group)
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<Figure 2> Zone in which the Technology Level

is Low and thus Reauires Priorities(SZ1)
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<Figure 3> Zone in which the Technology Level is Low and the Need for Development is Urgent(SZ2)
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Item Zone in which the technology level is low and spread effects is good(SZ3)
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(Figure 4) Zone in which the Technology Level is Low and Spread Effects is Good(SZ3)
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Table 10> Analysis of R&D Investment Priorities for Element Technologies in Sports Industry
Priority . ..
.. Element Technologies Priority
Combination
¢ 020101 : Sports and Game Goods Design and Manufacture Technology
SZ1NS7Z2 . . 1st
ns73 © (020107 : Sports and Game Goods/Tools Material Technology (Very high)
© 040302 : Sports Industrial Certification and Integrated Information System Technology R
¢ (010101 : Kinematic Human Response Analysis Technology
¢ (010104 : 3D Motion Analysis and Simulation Technology
¢ (010107 : Sports Injury Prevention and Exercise Rehabilitation Technology
SZ1NSZ2  |#010201 : Sports Measurement Sensors and Systems Technology 9nd
or (010202 : Sports Activity Non-intrusive Bio-signal Measurement Technology (Little high)
SZ1NSZ3 010203 : Sports Activity Bio-signal Processing Technology &
© (010204 : Sports Activity Data Analysis Technology
¢ (010206 : HCI Based Sports Activity Measurement Analysis Technology
© (020205 : Human Emotion Base Interface Material and Application Technology
¢ (10105 : Physical Fitness/Health Promotion and Management Technology
$71 ¢ (010205 : Sports Measurement Based Application Technology 3rd
© (010304 : Measurement and Recording Equipment Base Technology (High)
¢ (10305 : Elite Sports Performance, Physical Strength Evaluation/Analysis Technology
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