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Abstract

Industrial Revolution is a concept and a development that has fundamentally changed our society and
economy. Industry 4.0 focuses on the end-to-end digitization of all physical assets and integration into
digital ecosystems with value chain partners. At present, we find ourselves at the beginning of this fourth
stage, which is characterized by so-called “Cyber-Physical Systems”. These systems are a consequence
of the far-reaching integration of production, sustainability and customer-satisfaction forming the basis
of intelligent network systems and processes. If South Korea ran toward global ICT with the advent of
the Fourth Industrial Revolution, North Korea has adhered to a unique Juche science and technology. ICT
in South Korea and North Korea seems very difficult to find common interests. However, as seen in the
Internet and intranets, information and communication technology can find similarities in many areas than
in general science and technology. There are many differences not only in the level of ICT and science
and technology but also in the direction. And IT terminology and all technologies are also different. What
are we preparing for the unification of North and South Korea? If we look at the science and technology
sector at present, there seems to be no systematic preparation by the government. South Korea and North
Korea need to be prepared for science and technology cooperation. First, it is necessary to understand
the exact situation of North Korea's science and technology. In this study, we will perform research to
establish mid and long term plans for revitalization of ICT cooperation between the two Koreas. In this
study, we will determine the extent to which the two Koreas utilize ICT based on available ICT capabilities
and technologies. To do this, we conducted research to measure and evaluate the ICT development index
of North Korea using ICT international index.

Keywords : ICT, ICT Development Index, Evaluation, North Korea, AHP

Received : 2017. 09. 20. Revised : 2017. 10. 10. Final Acceptance : 2017. 10. 16.

* Professor, Dept. Business Administration, Halla University, 28 Halla university-gil, Wonju-si, Gangwon-do, 26404, Korea,
Tel © +82-33-760-1428, e-mail : cspark@halla.ac.kr



Yo} A 22 ICT

-
(Information and Communications Technology)

81

}

A
u

]_

Frol 4

k)
pid

JOURNAL OF INFORMATION TECHNOLOGY APPLICATIONS & MANAGEMENT
(2R84, F3lE, olAl%g, 20171,

wlaAe Walh 14 SHel waEs A

1. M

42

oW R T T oMW P T BT oW T MWy R KM E o R
‘ﬂAll,ﬂlﬁn,quHT.Emw,z&ME,ﬂ”zI]oﬂMMENEﬂHEOAMMN:Muiﬁowvwlmll‘_t_él
%%ﬁ%?ﬂ%iﬂu%ﬂﬂ%%%ﬂ%ﬂ%fr%qﬂ%ﬂ_zﬁ%
Bmo HEBERTEWR T " TN G T TR e BT
oot FeogR Il e T BT TNT A G ®EH T T T A
Eﬁmrﬂﬂ%%lmvonﬂo%:Hﬂ%wﬂﬂmﬁ%l%%ﬂﬁﬂ,ﬂ.ﬂ_oﬂwﬂﬂaﬁ
eR . — — ~ o _— T
Hﬁﬁ%i1.%ZT4WW%MHWEWQMMEﬁ%&%ﬂ%ﬁ%%
o N —_ f 3 . B —_ Jnt
FERUPE T T T Gt AR T AT RO [ w s TR T L
n ok ojy © ,..Wﬁ U o}J _MI e ™ e o+ ) "R Jm_.y = o o T LMO R M,‘T oy B
THE T Tl s P ey ¥ T T o IS H TR
FARE LM Faem mt Ry o3I T oo w
o Ny o o ~ = el ) ﬂ__lﬂ# i }U,Lnaﬁq to — 2 o o
ﬁﬂﬁdﬂmLWEmLECZAT.C‘UIMZEE‘UI‘UI \mﬂﬂoﬂu_/],\.@ﬁﬂ_olﬂnﬂo_ﬂw_ﬁfﬂ._ﬂﬁ
GEATEOOorueﬂiﬂlﬂl__/lﬂmﬁﬁlﬂﬂ_%ﬂoée.zfluzqtﬂongm&%a_z?u?ﬂe
R B R - G B B B
o0 JroE = R T OH K AP g o 4r A
i B S S S N I N S TR Y R T T A
OME AT.C @) . ,AL O_H o) o o TR N o — Mo o Z.o 1_,N_| ~ . \ul )
o~ = m WoR K T U T A = N oo T oo & T T o MR
NW T 3 TTITTBEHMTRANNOT AT R TR 0 OF A YW 3
BT HmUXITETHETBET RNy IFARETEEATET ~F W
bﬁﬂﬂq%%ﬁ%mﬂ@mu@ﬂﬁ&%.ﬂﬂAz%ﬂﬂMﬂ%mzﬂﬂ
f,,%,ﬂﬂa%%;o&zﬁﬁﬂﬂﬂﬂﬁ o o e B o= Eﬂoﬂ.
o oy - W - 1r4_zoﬂrﬂ|551o nﬂwﬁu:wvrlggd.
mmhﬂdnﬂ‘m_xﬂaﬂﬂacm%m[lﬂ7aﬂ]yoTXEAT‘mo ﬂ%%olw{m.q
R O I N N N AT S -
FMM;OT EOﬂLplTOEO_/Lf &rwd\w,.__,mo mw_ ”ﬂwﬂEo\OlﬂEHo w O#mmage ZT.TEEVIAF)A
m%‘ﬂwmmMW%%MH;ommwm%ﬁﬁﬁ%%@“ﬂﬂ%wﬁmﬂwg
o ™ o — ) 0y A
rmxmﬁOn#mm;I ﬂAHjl]v.Nj%WTﬂdﬂWT,@lmulww7Wo€%ﬂr%i‘_2t‘%”
o wo - mlﬂong XM,DI.] N_:],WLNL,MOEEHEOLUJWTWL o
W o, N N = T o%,rl;lwr7 =2 o T () soAR S E W
Eﬁ ,_lo.ﬁ X D; DT.C X4 T o to T - = ~ 0t ~o ZT [=t 00 n
B o or <! L — & X o 98 X% gy H lxoLOLﬂOﬂﬂ H g I T B
e T N S R R B S Sl < B L N B SRR SN
— \‘MH_ __ﬁo WAI W_E 7?% — ﬂ_wA” o — LH o Vro U..# ‘OIL @ ‘_LrL EO ‘ﬂol o Eng
© Nqu'A‘EI7Zﬂ| xo7ﬁ£ﬁxdﬂ‘urcon_q_/ﬂoi‘_ogoxﬂulc;ﬂw_n
AP s e Pogdwlr a8 sgsa ™
TN T B S LN e o ~ o X o T T o
B Do T o R %X7%%dﬁn,ﬂmﬁﬂ,iajﬂmo%
mo%n_ﬂﬁ.»z_ﬁmﬂ, aﬁﬁoﬂ%%%@NJH%H%]@%@EO_@oTaﬁmﬂ
e R A @ e Wy E T RE BT oo F o
T g NoLe g TR KT Ao N2 o X G TSN
HERTa st anEen  rawr N Eg Ly mITRT Cw®
JEXTHTRNRNPURNRIBPETTHEFTRITT T TXUETE X P

=
5

g=s]of

o
T

=

i

o]
el

ICT
% gtk 3

1

.

ol 2

ot AR =
2

L
KeN
T

Ho]; 3

I3

o vl efabg] W} e

997

}

A
pu

= A4z

2l A



A248 A3 AHP I ES 0|85 5519| ICT "IHE 2I5h olEA MAo| &5 o 43

>,

ICT Z=to & a4 gl

A ICT 1ol -rstthal &ejA 2
7Hetste] o] ICT sh=so] 7]
ICT AXESo] Q1 o] whwd A7

1 g

o, 1o
Wy 2

J-IEFE_%E
roh Y of

1o o

=

2t
BN 20 om oo o e 2

o
-

(il
N
L
>,

kil

i’}

&

EREA |

st A} 7)&el 7|zt ICTE 83t A
T2 vpobata, 530 ICT ¥4 AF5 =4 ¢
7 e st ARFAIREY A RS 43}
Ak AAE o FrHH o R Fols aesfor &
A JAAE AAstaz shr), gk 2 Ao A
TAASL e AL 74F AxES] AFolut
Fx7do] ojysla AR EE] oW JFE
M3 Fols Brkskal o, ICT 3 A%
g 7kstr] g b Asge] N o]d X%
59 7k AE AFE sl sk Aol & AT
EA ot}

2. O|EX HiE

2.1 ICT &X™X|==(DI, ICT Development Index)

e

A ARE Ao ddata HlasE F 9
© Aeg gdgHch gue] 7}t S
e g st 3 5 glom,

A
UAEsE A% FA - A48 A st ol stel
A o) e
FAH 345 E BEHA T7PE ICT okl 5

A7) A et A} d L g5
sk AR, W73 ol wagske A
T Tol Ak FA 7T A Bt A Gl
ITU(ZFAEA 9 International Telecommuni-
cation Union)9] ICT A4 2 UN9 AAA
A A7 lom e ARt TR sk A5

U8 T AR S7HEAE 3t
7} oA g wE 2010]. =3 W77 do] W E}
AR WEFDO] Y ES A FH| A9k =
VAR E A, IMD2 9] AA 7 A= 7}, EIU3)
O IT A4 A A 9 AL A A F7}, AF

vRede A5 4% Saveystas] 23

Bel A

rr

2
By
o,
-
2N
o
ol
o,
pach

o ;
oA gL ZA| Al A Z EFH AT A
= ARENIE B B AL o)

[Yunis et al., 2012; Sein and Harindranath, 2004].
=T RSN ES 8ot AH U &
/43 =vle] g AAAe S7HA17]= Aotk
[Ciborra, 2005; Layne and Lee, 2001]. A4 HEA17]
=9 &8 AL3] 7} ok A AAH ] HET}

1) WEF(M A7 A Z4, World Economic Forum) : A1 4] ¢]
Aer 719Ql - BAEA - A RE - A Fol
5o} AAZRA el E2star A et AvzEe el

2) IMD(=# 7 % 7] ¥H¢) | International Institute for Mana-
gement Development) : 22$]2~ 270l 9] X3+ v g
W57

3) EIU(Y 5] AAMEAFTHA] o] A 2~ E 4bs) A7)
3, Economist Intelligence Unit) : 9] AJAME A3
DA ol AW ZEA AR 7 A Ake] gk
7] A AFHol A& 713



44 JOURNAL OF INFORMATION TECHNOLOGY APPLICATIONS & MANAGEMENT
<Table 1> Comparison of Main Index
IT industry E-Government WEF Global
. . 1C I ..
competitiveness index CT Development Index Development Index Competitiveness Index
Year 2000year ~Present 2008year ~Present 2003year ~Present 2001year ~Present
Organization EIU ITU UN WEF
Area Company Person Government Person, Company,
Government
(1) Overall Business (1) ICT infrastructure | (1) Online Service Index| (1) Basic requirements-
Environment and access (2) Telecommunication subindex
(2) IT Infrastructure indicators Infrastructure Index | (2) Efficiency enhancers
Key (3) Human Capital (2) ICT usage indicators| (3) Human Capital subindex
Indicator | (4) R&D Environment | (3) ICT skills indicators Index (3) Innovation and
(5) Legal Environment (4) E-Participation sophistication
(6) Support for IT Index Factors subindex
Industry Development
The IT industry The ICT Data and The United Nations |The Global Competitive—
competitiveness index, |Statistics (IDS) Division| E-Government Survey | ness Index integrates
published online by the |is part of ITU’s Projects| presents a systematic | the macroeconomic and
Business Software and Knowledge assessment of the use the micro/business
Association, measures Management and potential of aspects of
factors like supply of | Department within the information and competitiveness into a
skills, an innovation— Telecommunication communication single index. The report
friendly culture, world- | Development Bureau technologies to assesses the ability of
class technology (BDT). One of the core| transform the public countries to provide
infrastructure, a robust |activities of the Division| sector by enhancing |high levels of prosperity
legal regime and well- is the collection, efficiency, effectiveness, |to their citizens. This in
balanced government verification and transparency, turn depends on how
Characte- | support to IT industry, harmonization of accountability, access to| productively a country
ristics and a competition— telecommunication/ICT public services and |uses available resources.

friendly business
environment. The
countries that possess
these capabhilities do
have high performance
IT industries. Those
countries possessing
most of these
“competitiveness
enablers” are also home
to high—performance
IT industries.

statistics for about 200
economies worldwide.
There are two key sets
of telecommunication/
ICT data that ITU
collects directly from
countries

citizen participation in
the 193 Member States
of the United Nations,
and at all levels of
development.

Therefore, the Global
Competitiveness Index
measures the set of
institutions, policies, and
factors that set the
sustainable current and
medium-term levels of
€CONomicC prosperity
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Table 2) ICT Development Index : Indicators, Reference Values and Weight

. . Indication
Indicator Weight :
Name Weight

- Fixed-telephone subscriptions per 100 inhabitants 20%
ICT - Mobile-cellular telephone subscriptions per 100 inhabitants 20%
infrastructure and 40% - International Internet bandwidth(bit/s) per Internet user 20%
access indicators - Percentage of households with a computer 20%
- Percentage of households with Internet access 20%
T - Percentage of individuals using the Internet 33%
s djcl;:(e)lie 40% - Fixed-broadband subscriptions per 100 inhabitants 33%
- Active mobile-broadband subscriptions per 100 inhabitants 33%
1T skl - Mean years of schooling rate 33%
. SIS 20% - Secondary Gross enrolment ratio 33%

indicators - :
- Tertiary Gross enrolment ratio 33%

ICT A4 X]4=(IDL, ICT Development Index)+
UN 4tste] =A 7]t ITU(SZ A S Inter-
national Telecommunication Union) % H.A}3] =
A (Measuring the Information Society)” o] &=
HIAE 3 vid IDIE @agstal 9o D=
=7k] ICT ¥} e 11709 AxE 23
A, Z7PAR ICTY B A=E nlaslr] 9
& 2g €k IDIE= 2008 ITUC 93] 77
A2 o 20000l A Z o= EE o] % mid
Bsta dom IDIE =7t 2k vlart 7hs s
ICT A& Mds] debe s Y=E59F 87

A
[ITU, 2014] 1) ICT 9] 43} A|7te] w}
AstE o w7k HlaL, 2) AR e
= 7H] ICT & Bla « ICT o] A= th
SAA LA S WEE W, 3) HRZ
(digital divide) : A& t+& ICT 24
=7Hs 7+ Aol 4) ICT 7N =
S Al =7 AHE e e o 7
z3to] ICTE &&3t= 4=E S48 sloltt
[Fddwl, 2010]. IDIE F43sh= 4848 F 11
A FEo g ol 9l on <Table 2>9F 2t}
EIU IT 2t 4 A8 A 9=+= <Table 3>l #|A|
H AAT G5 ANAEAFEA o)A AE

3

2k} 4713 Economist Intelligence Unitol] A4
2007AN-E] =7 1T 2+ A A€ S 1T 9 xe},
Hl =2 84, 42k, HA = $H, R&D $H73
o8 FEste] AL wxstal k. IT 4t A
A X 4=(IT industry competitiveness index)+
AlA F8 7P 1T A2 A9 S B2y 23
7, IT 1z}, JIAAE, HAE 374, R&D 3

IT 2H) A A9 & F 6/ o= &8

T71e] BA| Aol A& o ® fAd
s e B des b B4
=915 "wj\d ‘The Global Competitiveness
Report'E £3 <Table 4>0A4 BE A2 47
skl dok. WEFol X+ w73 A8 & A &4 7
A7 F714Q1 S 7hsstA sk A A
A g ANe ' FoJatal glon =714 A
2 2 4=(Global Competitiveness Index)& 14471
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<Table 3> EIU Benchmarking Model IT Industry Competitiveness

Category

Weight

Indicator

Overall Business
Environment

10%

Foreign investment policy :
Government policy towards foreign capital; cultural receptivity to foreign influence; risk of
expropriation; investment protection

Private property protection :
Degree to which private property rights are guaranteed and protected

Government regulation :
Level of government regulation(mainly licensing procedures) on setting up new private businesses

Freedom to compete :
Freedom of existing businesses to compete in domestic markets

1T
Infrastructure

20%

IT investment :
Market spending on hardware, software and IT services(US$ per 100 people)

PC ownership
Desktop and laptop computers per 100 people

Broadband penetration :
Broadband connections(xDSL, ISDN PRI, FWB, cable, FTTx) per 100 people

Internet security :
Secure Internet servers per 100,000 people

Mobile penetration :
Mobile phone subscriptions per 100 people

Human Capital

20%

Enrolment in higher education :
Total number of students in higher education, as % of gross university-age population

Enrolment in science :
Enrolment in tertiary-level science programmes(number of people)

Employment in IT :
Employment in technology sector(number of people)

Quality of technology skills :
The education system’s capacity to train technologists with business skills(project management,
customerfacing application and web development, etc)

R&D
Environment

Public sector R&D :
Gross government expenditure on R&D(US$ at purchasing power parity-PPP, per capita)

Private sector R&D :
Gross private-sector expenditure on R&D(US$ at PPP, per capita)

Patents :
Number of new domestic IT patent applications filed by residents each year, as % of total patent applications

Royalty and license fees
Receipts from royalty and license fees(US$ per 100 people)

Legal
Environment

10%

Intellectual property protection :
Comprehensiveness, transparency of IP legislation; adherence to treaties

Enforcement of IP rights
Enforcement of IP legislation by government authorities and courts

Electronic signature :
Status of electronic signature legislation

Data privacy and spam
Status of data privacy and anti-spam laws

Cybercrime :
Status of cybercrime laws

Support for IT
Industry
Development

15%

Access to investment capital
Access to medium-term finance for investment from domestic and foreign sources

E-government strategy
Existence of a coherent national government strategy to achieve e-government objectives, aimed at
improving both public service delivery and efficiency of back-office operations

Public procurement of IT :
Government spending on IT hardware, software and services(US$ per capita)

Government technology neutrality :
Existence of an even-handed public policy stance on technology or sector development(absence of
preferential government support for specific technologies or sector)
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(Table 4) WEF Global Competitiveness Index

Subindex Weight Pillar Key
Institutions 22
. Infrastructure 9
Basic M -
requirements 20% ac.roecononnc 5
subindex environment
Health and primary
. 10
education
Higher education
.. 8
and training
Goods market
.. 16
efficiency
Efficiency Labor market 3
enhancers 50% | efficiency
subindex Financial market 8
development
Technological
. 7
readiness
Market size

Innovation and
sophistication 30%
Factors subindex

Business sophistication | 9

Innovation 7
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Classify Decision Problems in Stages and
Set the Decision Hierarchy

l

Create Matrices by Pairwise Comparison of

Decision Criteria

|

Use Eigenvalues to Obtain Relative Weights

between Decision Criteria

|

Consistency Index Calculation
C.R.<0.1

|

Calculate Weight of Hierarchy

|

Calculate Weights Derived from Overall
Hierarchy and Evaluate Multiple Alternatives to

Determine Overall Ranking

<Figure 1> AHP Execution Sequence
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