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Evaluation of the Economic Efficiency of the Spectrum:
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Abstract

In Korea, regulatory authorities are implementing various policies to promote the efficient use of the spectrum, such as withdrawal,
reallocation, and joint use. Accordingly, a prediction system for the readjustment of spectrum bands was introduced in 2020, whose
core purpose is to evaluate the usage efficiency of each band. In market-based spectrum management, an economic indicator must be
included in the evaluation process. Therefore, this study suggests a scheme and indicator for evaluating the economic efficiency of spec-
trum bands. Based on the concept of productive efficiency, we propose the use of data envelopment analysis and suggest that productive
efficiency evaluation be performed in three stages with potential input-output factors. In addition, we conduct an empirical analysis to
verify the effectiveness of this approach. We aim to contribute to the objectification and specialization of evaluating the efficiency of
spectrum bands through the study.
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Table 3. Variables using the case study.

Factors | Variables Definition
> Number of spectrum channels used
in the area where the radio station is
deployedxthe range of area where the
Output | Coverage radio station is deployed (km?)/total
number of spectrum channels
(bandwidth)xnational area (km?)
Radi . .
a'10 Number of radio station
station
Bandwidth | Amount of spectrum
| Glz Dummy variable that takes the value
Input dumm of 1 if the spectrum band is over the
AT Gz
. Dummy variable that takes the value
Public . . .
of 1 if the spectrum is for public or
dummy .
non-business use
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Table 4. Results for the case study using DEA.

D Technical Pure technical Scale

efficiency efficiency efficiency

1 0.0517 0.0517 1.0000

2 0.1118 0.1118 1.0000

3 0.5452 0.5452 1.0000

4 0.3999 0.4259 0.9390

5 0.3063 0.3063 1.0000

6 0.0930 0.1697 0.5478

7 1.0000 1.0000 1.0000

8 0.8025 0.8199 0.9788

9 0.1429 0.1452 0.9840

10 1.0000 1.0000 1.0000

11 0.1040 0.5201 0.2000

12 0.0588 0.2942 0.2000

13 0.0077 0.2867 0.0267

14 0.0445 0.2231 0.1994

15 0.1991 0.9954 0.2000

16 0.1517 0.7584 0.2000

17 1.0000 1.0000 1.0000

18 0.5466 0.8533 0.6406

19 0.0501 0.2925 0.1714

20 0.1979 0.4293 0.4610

21 1.0000 1.0000 1.0000

22 0.1991 0.9954 0.2000

23 0.6120 0.6231 0.9821

24 0.1342 0.1530 0.8771

25 0.4385 1.0000 0.4385

26 0.0087 1.0000 0.0087

27 0.4671 1.0000 0.4671

28 1.0000 1.0000 1.0000

29 0.5321 0.5336 0.9973

30 0.1402 0.1421 0.9866
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