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m Abstract m

This study examines how specific technology from Information and Communications Technology (ICT)-which plays
a critical role in increasing productivity by promoting a spread of technology across the society though the use of
big data, mobile or wearable devices-impacts of the productivity of society and productivity of added values,
respectively. The impact of technology was studied from the perspective of efficiency levels of input. In order to provide
an analysis, we have categorized ICT into 16 specific technologies and have set the number of companies and number
of employees each as an input factor while setting the respective output and the output of added values as an output
factor. Afterwards, we have applied data envelopment analysis (DEA) which is a form of nonparametric frontier analysis
and measured the productivity and efficiency of added values for each technology. According to the analysis results,
there were 2 technologies by the CRS standards, and 3 technologies by the VRS standards that showed relative
efficiency levels. We have also presented some efficiency improvement strategies for specific technologies that revealed
relative inefficiency and offered a reference set and projection point. In addition, we provide an analysis on scale
efficiencies (SE), diminishing returns to scale (DRS), and increasing returns to scale (IRS) of each ICT.

Keyword : Information and Communications Technology(ICT), Data Envelopment Analysis(DEA),
Nonparametric Frontier Analysis, Efficiency of Technology
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(Table 2> Descriptive Statistics

Max Min | Mean | Median SD
X1 5,161 3 1,330 526 1,541
X2 | 291,145 | 589 | 57,071 | 27300 | 74536
Y1 | 1,853,163 | 11,251 | 269,373 | 103,523 | 460,332
Y2 | 1,047,068 | 3,283 | 112,882 | 40,938 | 254,675
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®The Volume of Manufacture @ The Number of Firms # The Number of Warkers = The Volume of Value Added Production
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<Figure 4) Sectoral Data of ICT in Korea
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(Table 3> Excess Quantity of Input(CRS)

{Table 4 Excess Quantity of Input(VRS)

Excess Quantity of Input| Projection Point

X1 X2 X1 X2
Type 1| 18960 | 1993354 9.40 7,394.46
Type 2 0.00 0.00 16.00 14,410.00

Type 3| 25768 | 458215 3.32 924.85

Type 4 | 122740 | 22849.44 6.61 4,421.56

Type 5| 8613 11,962.78 4.87 2,579.22

Type 6 | 15759 | 3,330.19 441 2,085.81

Type 7| 380.72 | 14876.11 6.28 4,071.89

Type 8 0.00 0.00 3.00 589.00

Type 9| 151510 | 3694383 | 10.90 8992.17

Type 10| 93374 | 27,231.63 | 91226 | 91,508.37

Type 11| 65096 | 4605448 | 11.04 9,134.52

Type 12| 37615 | 6807.59 1285 | 11,05841

Type 13|  0.00 0.00 3,233.00 | 291,145.00

Type 14| 2661.23 | 54,38747 | 464.77 | 53,014.53

Type 15| 297798 | 32,983.62 6.02 3,802.38

Type 16| 504753 |103265.93 | 11348 | 22,79%5.07

(Table 5y Efficiency Improvement Plan

Excess Quantity of Input|  Projection Point CRS VRS
X1 X2 X1 X2 X1 X2 X1 X2
Type 1| 17232 | 2056684 | 2668 6,761.16 Type 1| -8659% | -75.26% | -9.28% | -72.94%
Type 2 0.00 0.00 16.00 | 14,410.00 Type 2| 0.00% 0.00% 0.00% 0.00%

Type 3| 25697 | 460841 4.03 898.59

Type 3| -9846% | -83.68% | -98.73% | -83.21%

Type 4 | 1,220.10 | 22,860.10 490 4,410.90

Type 4| -9960% | -83.83% | -99.46% | —-83.79%

Type 5| 815 11,975.58 2.85 2,506.42

Type 5| -9687% | -82.35% | -94.65% | -82.26%

Type 6 | 15970 | 3,343.84 2.30 2,072.16

Type 6 | -9858% | —61.74% | -97.28% | —-61.49%

Type 7| 36853 | 15322.59 1847 362541

Type 7| -95.23% | -80.87% | -98.38% | -78.51%

Type 8 0.00 0.00 3.00 589.00

Type 8| 0.00% 0.00% 0.00% 0.00%

Type 9| 151602 | 36949.92 9.98 8,986.08

Type 9| -99.35% | -80.44% | -99.29% | -80.42%

Type 10| 1,661.90 | 8259431 | 18410 | 36,145.69

Type 10| -90.03% | -69.56% | -50.58% | -22.93%

Type 11| 621.05 | 4715003 | 40.9% 8,038.97

Type 11| -9381% | -85.43% | -98.33% | -83.45%

Type 12| 37673 | 681065 12.28 11,055.35

Type 12| -96.84% | -3812% | -96.70% | -3810%

Type 13| 3,029.70 |108050.10 | 203.30 |183,094.90

Type 13| -93711% | -3711% | 0.00% 0.00%

Type 14| 308383 | 6946768 | 4212 | 37,934.33

Type 14| -98.65% | —64.68% | -8.13% | -50.64%

Type 15| 2969.35 | 33,299.41 14.65 3,486.59

Type 15| -9951% | -9052% | -99.80% | —89.66%

Type 16| 508362 |110869.22| 77.38 15,191.78

Type 16| -9850% | -87.95% | -97.80% | —-81.92%
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{Table 6) Benchmarking

CRS VRS
Reference | Reference | Reference | Reference

Set Count Set Count
Type 1 | Type 2,8 0 Type 2, 8 0
Type 2 | Type 2 10 Type 2 13
Type 3 | Type 2, 8 0 Type 2, 8 0
Type 4 | Type 2 0 Type 2, 8 0
Type 5 | Type 2 0 Type 2, 8 0
Type 6 | Type 2 0 Type 2, 8 0
Type 7 | Type 8 0 Type 2, 8 0
Type 8 | Type 8 7 Type 8 10
Type 9 | Type 2 0 Type 2, 8 0
Type 10| Type 8 0 Type 2, 13 0
Type 11| Type 8 0 Type 2, 8 0
Type 12| Type 2 0 Type 2, 8 0
Type 13| Type 2 0 Type 13 3
Type 14| Type 2 0 Type 2, 13 0
Type 15| Type 2, 8 0 Type 2, 8 0
Type 16| Type 8 0 Type 2, 13 0

(Table 7> Return to Scale

CRS VRS SE RTS
Type 1 | 02474 0.2706 09143 DRS
Type 2 1 1 1 CRS
Type 3 | 01632 0.168 09714 DRS
Type 4 | 0.1618 0.1621 0.9981 IRS
Type 5| 01765 0.1773 0.9955 IRS
Type 6 | 0.3826 0.3851 0.9935 RS
Type 7 | 01913 0.2149 0.8902 DRS
Type 8 1 1 1 CRS
Type 9 | 01936 0.1958 0.999 IRS
Type 10| 0.3044 0.7707 0.39% DRS
Type 11| 0.1457 0.1655 0.8804 DRS
Type 12| 06188 0.619 0.9997 RS
Type 13| 06289 1 0.6289 DRS
Type 14| 03532 0.4935 0.7157 DRS
Type 15| 0.0948 0.1034 0.9168 DRS
Type 16| 0.1205 0.1807 0.6669 DRS
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