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Abstract The aim of this study was to examine the scale and market share of Chinese’s research facility
& equipment in the domestic research equipment market of basic and analytical science field for
analyzing the difference of the number and amount of construction by year of acquisition, national
research facility equipment standard classification code, and type of institution based on the information
of the research equipment invested by the Korean government for the past 14 years. In addition, we
analyzed the correlation among the year of acquisition, equipment standard classification code, and type
of institution variables. As of January 1 2019, from 2005 to 2018, 50 Chinese’s research facilities &
equipments (main equipment with a construction cost of 30 million won or more) built in the basic and
analytical science fields were selected for this study and their number of construction, amount of
construction, year of acquisition, type of institution, and standard classification code were analyzed.
Differences ofythe number and amount of construction with-in and by year of acquisition, standard
classification code, and type of institution were tested using a single sample Chi-square test,
Mann-Whitney U test, and Kruskal-wallis test. The correlation among the three variables was analyzed
by using the Chi-square test of cross-tabulation analysis. And there was a statistically significant
correlation among the year of acquisition, standard classification code, and type of institution (p<.05).
Compared to the 2000s, in the 2010s, high-priced Optical Electronics/Video Equipment was installed at
private universities, private enterprises, and government-affiliated research institute. Therefore, the
domestic construction status of Chinese’s research facility & equipment in the basic science and
analytical science field is less than that of the domestic ones, but the number and the amount of
construction are increasing statistically. So it is necessary for the government to be able to recognize
the possibility that the Chinese’s research facility and equipment can encroach on the domestic research
industry market and to prepare related provision.

Keywords : Basic and Analytical Science, Chinese’s Research Facility & Equipment, Domestic Research
Equipment Market, Korean Government, Number and Amount of Construction
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Table 1. The analyzed target group® in the national research facility equipment standard classification system

Main Middle Small Naming Main Middle Small Naming
A. Optical Electronics / Video Equipment B. B7. Particle Analysis Equipment
A4. Opgfitezll e genefatu)n / B702 Particle Size Analyzer
measurement Equipment
A401 Goniophotometer B704 Specific Surface Area Analyzer
A403 Luminance meter /Muminance F. Physical Measuring Equipment
meter
Temperature / Heat / Humidity /
A407 Interferometer F1. Moisture Measurement
Equipment
Temperature Measurement /
A410 Laser Generator F101 Hurnidity(Moisture) Meter
A400 Non-classified F105 Water Vapour Permeability
Testing Equipment
Radiation Generation / Mass / Weight / Volume /
A5. R F4. . .
Measurement Equipment Density Measurement Equipment
A500 Non-classified F402 Volume/Der{Sity Measuring
Equipment
B. Compound Pretreatment / Analysis Equipment F400 Non-classified
Force / Torque / Pressure /
B4. Separation Analysis Equipment F5. Vacuum Measurement
Equipment
B401 Gas Chromatography F500 Non-classified
L Fluid Flow Dynamics
B402 Liquid Chromatography F7. A ——
B403 Preparative Liquid F702 Current Meter
Chromatography
B5. Spectroscopy Equipment F704 Flowmeter
B518 Luminescence Spectrometer F700 Non-classified
B520 X-ray Diffractometer F8. Sulace Chgractenzanon
Equipment
F804 Surface Roughness/Micro

Structure Mesduring Equipment

*(Selection criteria) i) As of January 1 2019, R&D projects (excluding defense R&D projects) in the ZEUS DB from 2005 to 2018, ii) The
amount of construction » 30 million won, iii) Main equipment except auxiliary and additional equipment, iv) Chinese’s research facilities
and equipment for analytical, measurement, and test evaluation that are highly applicable to basic and analytical scientific research

fields
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Table 2. Construction status of Chinese’s research equipment according to the year of acquisition, national
research facility equipment standard classification code, and type of institution in Korea

Variable Frequency (number) Percent (%) 2* (p-value)
2000 years 8 16 23.120 (0.000)**
2006 year 1 2
2007 year 3 6
2008 year 1 2
2009 year 3 6
2010 years 42 84
2010 year 4 8
2011 year 4 8
Year of acquisition 2012 year . 14
2013 year 3 6
2014 year 3 6
2015 year 3 6
2016 year 10 20
2017 year 5 10
2018 year 3 6
Total 50 100
A 22 44 59.200 (.0000)**
A400 12 24
A401 2 4
A403 1 2
A407 1 2
A410 4 8
A500 2 4
B 17 34
B402 7 14
B403 1 2
B518 2 4
National research facility B520 2 4
equipment standard B702 4 8
classification code B704 1 2
F 11 22
F102 1 2.0
F105 1 2.0
F400 2 4.0
F402 1 2.0
F500 1 2.0
F700 1 2.0
F702 1 2.0
F704 2 4.0
F804 1 2.0
Total 50 100
National and Public 6 12,0 21.680 (0.003)"
University
Private University 12 24.0
National Research
Institute 1 20
Other Public Agency 3 6.0
Type of institution Private Enterprise 12 24.0
Govemment—aff.iliated 8 16.0
Research Institute
Local Government 1 20
Research Institute ’
Others T 7 14
Total 50 100.0

Values are expressed as numbers (ratio).
values are derived by a single-sample chi-square test.
A, Optical Electronics / Video Equipment: B, Compound Pretreatment / Analysis Equipment; F, Physical Measuring Equipment.
T National and Private Medical Institutions, University-affiliated Hospitals, Research Associations, Societies, etc.
*pC.05, **p<.001.

465



SHEARSH71 &85 2] #1208 A6Z, 2019

Table 3. Comparison of the amount built in Chinese’s research equipment according to the year of
acquisition, national research facility equipment standard classification code, and type of institution

in Korea
(unit : million won)
Variable Amount built up Range (Min. ~ Max.) z/2" (p-value)
2000 years 798 34 ~ 200 -15.214 (0.000)**
2006 year 72
2007 year 377
2008 year 88
2009 year 260
2010 years 3,097 30 ~ 394
2010 year 211
2011 year 229
Year of acquisition 2012 year 253
2013 year 145
2014 year 402
2015 year 116
2016 year 767
2017 year 475
2018 year 494
Total 3,895
A 2,273 31 ~ 394 17.224 (0.002)*
A400 1,532
A401 281
A403 60
A407 72
A410 233
A500 93
B 938 30 ~ 200
B402 343
B403 50
B518 115
National research facility B520 243
equipment standard B702 139
classification code B704 46
F 684 30 ~ 176
F102 31
F105 43
F400 219
F402 36
F500 46
F700 53
F702 30
F704 191
F804 33
Total 3,895
National and Public 527 31 ~ 190 10.606 (0.032)"
University
Private University 521 30 ~ 71
National'Research 46 46 ~ 46
Institute
Other Public Agency 171 41 ~ 87
Type of institution Private Enterprise 878 30 ~ 200
Government-affiliated
Research Institute 13 34~ 394
Local Government
Research Institute 36 36 ~ 36
Others 800 32 ~ 236
Total 3,895

Values are expressed as numbers (ratio).

# values are derived by a Kruskal-wallis test and z values are derived by a Mann-Whitney U test.

A, Optical Electronics / Video Equipment; B, Compound Pretreatment / Analysis Equipment: F, Physical Measuring Equipment.
T National and Private Medical Institutions, University-affiliated Hospitals, Research Associations, Societies, etc.

*p.05, **p¢.001.
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equipment by construction vear in Korea (R? is the slope value of the linear regression line).

Table 4. Correlation among the year of acquisition, national research facility equipment standard classification

code, and type of institution

Variable Year of acquisition

National research facility
equipment standard
classification code

Type of institution

Year of acquisition -

National research facility
equipment standard
classification code

31.293 (0.043)"

Type of institution 92.142 (0.002)*

217.312 (0.000)** -

Values are expressed as Pearson 2 (p-value).
Pearson #° values are derived by a chi-square test.
*pC05, **pC.001.
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