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Economic Analysis on Expanding the High-Speed Internet
Network to Narrow the Digital Divide among Regional Areas
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ABSTRACT

The objective of this paper is to analyze the profitability of expanding the high-speed internet network and
provide the strategy and policy for the government and telecommunication providers to fill the information gaps
in rural areas. First, we analyzed the situation where the accessibility of high-speed internet networks is deficient
and reasons why it is slow to build the communication network infrastructure in the remote agricultural and
fishing areas. Then economic analysis was performed to find out how much it cost to make it possible for every

village of rural areas to access the high-speed internet network as well as sensitivity analysis.
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Fig. 1. Longterm plan for the wired high-speed
communication network
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Table 1. Promotion plan for the national informatization
project

Year Q0| 11| 2] o™ [UneomT 1o
pleted | pleted
Villages (No.) | 658 | 925 | 971 | 2,507 | 8,156 |13,217

Result 658 | 925|971 - -
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Table 2. Status of high-speed internet subscribers (Korea Communications Commission, May 2012)
xDSL LAN HFC FTTH Satellite Total Ratio
KT 1,882,156 | 2,768,235 3,293,946 4951 7,944,832 44.2%
SK Broad 256,674 1,117,023| 1,163,120 644,955 0] 3,181,672 17.7%
SKT (Buy—back) 97,718 458,784 307,717 235,455 1,099,674 6.1%
LG U+ 0| 1,619,017| 1,026,173 110,245 -1 2,755,435 15.3%
Cable TV 77,518 351,042 | 2,428,854 - —| 2,857,414 15.9%
Others 4,123 79,562 41,536 3,508 0 128,729 0.8%
Total 2,318,089 | 6,393,663 | 4,967,400| 4,288,109 495117,967,756| 100.0%
Ratio 12.9% 35.6% 27.6% 23.9% 0.0% 100.0%
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Table 3. Subscribing rate of Internet Service by regions
(December 2009)

\Pf){r?c_e Urban | Rural \F/)irnoc_e Urban | Rural
Seoul | 80.9 Gangwon| 76.4 63.6
Busan | 76.0 | 69.6 [Chungbuk| 79.6 61.1
Daegu | 76.5 | 69.2 [Chungnam| 81.4 62.8
Inchun | 82.3 | 65.4 || Jeonbuk | 80.0 | 56.0
Kwangju| 81.0 Jeonnam | 81.4 58.3
Daejeon| 80.4 Kyunbuk | 78.6 58.0
Ulsan | 85.9 | 80.6 [Kyungnam| 79.8 | 60.5
Kyungki| 84.9 | 73.8 Jeju 78.5 61.7
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Table 4. Services via a High-speed Internet Network
Area Benefits Service
Admini— 1. tele—meter check, 2. placard management, 3. customized admin. infor—share,
stration 4. drawing cooperation management, 5. cyber—space information connection, 6.
cyber—space video management, etc.
. 7. customized parking management, 8. intelligent parking management,
Traffic . . . . . . .
9. intersection traffic accident tracking, 10. local traffic support service, etc.
11. fire and gas hazard prevention, 12. river flood forecast,
Safety

13. U—public security service, etc.

Common —ment due management, etc.

Environ | 14. integrated food waste management, 15. water contamination outlet source

Services

Infra— 16. U—facility management, 17. U—asset management, 18. roadside tree management,
structur | 19. outdoor advertisement management, 20. U—underground facility management, etc.

21. U—Learning, 22. library management., 23. Onecard,

Life . . .
24. local life metrology experience service, etc.
25. missing children protection, 26. family love customizing, 27. Total tele—medical
Welfare N . . .
examination and treatment, 28. old people health check with exercise service, etc.
Hybrid 29. disaster care & help, 30. moving, 31. one—click start—up support, 32. event
Y support service, etc.
Safet 33. forest fire protection management, 34. roadside steep area safety
Y management, 35. snow—removal monitoring service, etc.
E_nr\r/lggtn 36. air pollution tracking, 37. underwater pollution management, etc.
S . Welfare | 38. married immigrants support, 39. blind road guide service, etc.
pecia
—lized Cultural | 40. USN climbing infor., 41. U—telematics, 42. U—museum, 43. U—cultural tour service,
Services Tour etc.

Local
Industry

etc.

livestock management, 47.

44. specialized crop management, 45. granary management, 46. specialized
specialized farm environment monitoring 48.
high—grade tree management, 49. marine product infor. management, 50. local
industry support, 51. specialized industry district, 52. local supply chain support,
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Table 5. Status of providing a high-speed communication
network

(x10,000)
Target . .
Year Household Total| Completed |Ratio|Uncompleted
All
2002 |villages (Eup, 303 81% 44
Myeon)
) Over 100 c
2003 households 318 84% 29
2004 | Over 50 325  |86%| 22

households

) Over 50 . .
2005 households 377 353 94% 24

Over 50
households 361 97% 9
E ] e—
elow ¢ _ .
pelow 50 3685 |98%| 8.5
2007| Below 50 3742 |99%| 28

households
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Fig. 2. Economic analysis model
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Laem Table 6. Major components needed for the incoming
oc Trunte — e | ‘ line construction by every 10 households
(Office Distribution
Center) wiring section
1 em Size of . p
Lc l household 50 40 30 20 10
Tain? TTen Underground|
N r8round 1 000m | 1,000m | 1,000m |1,000m|1,000m
- 15km 2 optic CA
Processed o e - .
2l 3. lze} = A NEe optic CA | 4800m |4,080m |3,360m |2,640m|1,920m
Fig. 3. Infra-network design structure
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Table 7. Incoming line construction and maintenance cost by the regional area size
unit : 1,000 won
Region Area Siz =50 =40 =30 =20 =10 Remark
€810 ed € | households | households | households | households | households ema
incoming line 17,364 15,054 12,753 9,958 7,593 50%
cons— : .
truction| °CPENNS 1.274 1.019 764 509 955 subscription
cost cost rate: 56.6%
total 18,638 16,073 13,078 10.402 7,848
maintenance cost 4,380 3,777 3,176 2,460 1,844
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able 8. Annual internet subscribing fee by the regional area size (farming and fishing villages)

unit : 1,000 won

unit cost <50 <40 <30 <20 <10
households | households | households | households | households
internet fee
(apply 56.6% 29,700 10,086 8,069 6,052 4,034 2,017
subscription rate)
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Table 9. NPV of 50-household village

unit: 1,000 won, discount rate: 6.5%

Year 2012 | 2013 | 2014 | 2015
INCOMING | 17 364
line
opening
il’lVeSt cost 1’273

—ment |maintenance
cost

sub—total | 18,637 | 4,380 | 4,380 | 4,380

0| 4,380 | 4,380 | 4,380

income [internet fee 010,086 {10,086 {10,086
net cash flow -18,637 | 5,706 | 5,706 | 5,706
NPV —3,524
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Table 10. NPV by the regional area size

unit: 1,000 won, discount rate: 6.5%

household | 501 4o | <30 | =20 | =10
S1ze
NPV |—-3.524|-4,706|-5.902|-6,297| 7,389
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Table 11. Cost estimation of completing the national
informatization project

unit: 100 million won

household size | =10 | <20 | <30 | =40 | =50 total

villages( No.) 139 | 800 | 2116 | 2666 | 2435 | 8156

investment cost | 21.10 | 159.33]539.72|802.69|845.62 | 2,368.46
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policy option content

(option 1) increase the
matching fund ratio for
telecommunication
providers

increase from 50%
(current support
ratio) to 67%

government
subsidy is used to
support the needy
household

(option 2) increase
internet fee and grant
government subsidy

AT A ARG Ae] G 7 olE A|de]
ZnEAREA QlEel THIANE b HuAd

gt

e offcha FdEw ) ol2lgt wAlE WA}
el Aol ket AA A=) Ais 29
7Rbe] eIk gk HHFA AKIY B T
b AR F8AE oieksh AFAkEelA veRd }
o} o] opyu] Zrxs|® Avpile] gict dxl Fx1
%9l Giga Infra Networke} edAste] Akgd-2- /\1
qFg A5 T2k 2ol FiE AR diw
], FAEITL HgtE]7] Hell FAPEA o] o] FoA
of & Zolt}, ZuEAREA Il ©A| A
o] ARAA} dlie BE sl XYY A F
=] 7|ute] =o] AMEEAl A Ass), 374,
udx ofux] Aok At oW} zE|w IFIT

FHITE 913 =2tz A2 75 A=
= Aot

2 N

4 £

References

[1] Ministry of Information and Communication
(MIC), MIC press release, Sep. 11, 2006.

[2] Korea Commun. Commission (KCC), KCC
mid and long term development plan, Jan.
20009.



Sh
2

(3]

[4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

Korea Commun. Commission (KCC), Status
of High Speed Internet Subscriber, Dec. 2009.
K. S. Lee, “Way to establish governance to
narrow digital divide government role,”
KADO ISSUE REPORT, vol. 5, no. 4, pp. 3-9,
May 2008.

KT Corp., Informatization Program Promotion
Plan of KT, 2010, 2011, and 2012.

K. Kim, “A study on the economic analysis
framework for regional area informatization
program,” J. Korean Assoc. for Regional
Inform. Soc. (KARIS), vol.
79-104, Jun. 2008.

J. W. Byeon, S. C. Meng, and K. S. Lee,
the

application

11, no. 2, pp.

effective
of
communication network,” Policy Study, vol. 9,
no. 41, pp. 15-20, Nov. 2009.

D. J. Choi, Y. D. Ryu, Study on the digital
divide reality of farming and fishing villages
in 2010, Nat. Inform. Soc. Agency (NIA), pp.
72-80, March 2011.

KT corp., Terms and Conditions of KT Local
Call’s Article 20, Aug. 2012

Korea Commun. Commission (KCC), Status

“Legalization study on

construction  and way

of wire and radio subscribers, May 2012.
KT Corp., Design Standard of Optical Wiring
and High-speed Internet, Apr. 2010.

I. S. Han and J. Kim, “Economic analysis on
expanding the internet network to narrow the
digital divide among regional areas,” in Proc.
KICS summer conf., pp 165-165, Jeju Island,

Korea, June 2011.

& (In-Seop Han)

2001 29 ShREAIS)
oL A5rEEEt &4

2011 8Y Al
L ARIARAIE st

AAL

2011 99 ~=lA A&y

Zofstal ARk
H]—/\}JL]-Z—]

<A Hol AREA YE
3}, Al Fst

e olmel psh B4l

& X| & (Jipyo Kim)
198311 A-gdiga &4
19851 Aledistal wishel =

o]
H

1993 University of Missouri

o]

24 (AlalEt

- Columbia
E1ZY)
19931 KT A0

1996~ A3 |aeta =24

189




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


