Research Report

o175 TA| 2018-004
SWoll o3 AAH SFED} AT
- AN A v 25Tz W) -

Study on economic ripple effect by Software
Increased productivity and change in future labor structure
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SUMMARY

1. Purpose and Significance of the Research
[] Research Background

o In the advent of the fourth industrial revolution era, SW has been attracting attention
as an important input capital of the national economy that causes the innovation
of processes, products and services in all industries.

o SW has contributed to economic growth as one of the input capital through the period
of “digitization — digitalization — digital transformation®, and the share of SW in
the domestic economy steadily increases.

o There have been a number of studies on the effects of SW investment on economic
growth and productivity growth since the 1980s abroad, but in Korea, it is difficult
to find this kind of quantitative research.

o Although SW investment improves productivity, it is expected to cause dysfunctions
such as polarization of employment structure and income structure. Therefore,
negative ripple effect also needs to be quantitatively estimated.

o In order to increase the investment of SW to make innovation as a growth engine
and to minimize the social confusion, it is necessary to quantitatively estimate the
ripple effects and establish a policy investment and preventive response system.

[J Composition of Research

o (Introduction) Explains the background of research and outlines the structure and
flow of research

o (Review of existing literature) Reviews existing researches on the effects of SW
investment on economic growth and its dysfunction.

o (Method of analysis) Analyzes the economic ripple effects of SW investment by using
the long-term historical data, and estimate the ripple effects and dysfunctions that
SW will have on economic growth in the future by simulating the computational
general equilibrium model.

o (Analysis Data) Growth accounting methodology is based on the World KLEMS data,
which is capital, labor, energy, intermediary, and service data of global industry,
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and the computational general equilibrium methodology is based on the social
accounting matrix that breaks down the software.

o (Analysis results) Examines the economic ripple effect of SW investment in terms
of labor productivity and economic growth contribution. Also analyzes the prospects
of economic growth and the negative impacts on the employment and income
structure by SW investment scenarios, and then estimates the effect of policy
combinations to resolve those negative impacts.

o (Conclusion) Summary, implications, limitations of research and future challenges are
presented.

2. SW Capital and Economic Ripple Effect
[J Growth Accounting

o (Change in labor productivity) Labor input can be segmented into quantitative and
qualitative factors. It is possible to complete the formula to calculate labor
productivity by dividing the production function by the total working hours and
calculating the difference between the two periods.

o (Change in capital productivity) The capital type is divided into SW and non-SW,
and the total amount of the various types of capital services is calculated and
expressed in consideration of the inherent technological development.

o (Change in total output) Contribution-by-factor is calculated based on change in total
value added or change in total output, and production function includes labor, capital,
and intermediate goods when production is final production.

o (Quality Adjustment) In the case of capital goods that show continuous improvement
in performance like SW, price index quality adjustment is needed to compare the
prices of goods of the same quality. Quality adjustment measures the change in
spending required to purchase the same quantity of products of the same quality,
regardless of time.

[] World KLEMS

o A set of data on industrial capital, labor, energy, intermediary goods and services
of EU, BRICs, Asia and South American countries, which are constructed as a unified
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standard for comparing and evaluating changes in economic growth, productivity and
competitiveness among nations.

o When we look at KLEMS data of Korea, the total output shows an average annual
growth rate of 10% in the latter half of 1980s, but then the growth rate decreases
and the value added growth rate is also the same.

- The main factors of growth during the 1970s and 1990s are the increase in capital
and labor inputs, and the growth of these primary factors has been slowing since
2000, and the labor input has been declining since the late 2000s.

o World KLEMS divides capital goods into 11 types, but only 8 types are counted in
Korea, and SW has a rapid increase rate compared to other types of capital.

o By providing highly detailed data on labor input types such as working hours and
wages, it is possible to observe changes in the overall labor input distribution.

[] Analysis Result

o Since the 1980s, when labor productivity has fallen sharply, the contribution of SW
capital has risen from 0.97% to 4.14% in the 1990s and about 4.71% of total labor
productivity in the 2000s.

< the contribution of SW capital to labor productivity of Korea

by period(Quality Adjustment is not applied) >
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o The contribution of SW capital goods to the total production growth rate by period
increased from 0.19% in the 1970s to 1.31% in 2000-2012. Considering the share of
SW capital goods in total production and the share of SW industry in total production,
these figures are encouraging.

< the contribution of SW to the total production growth
rate(Quality Adjustment is not applied) >
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3. Economic growth prospects and negative ripple effect due to SW investment
[] Computational General Equilibrium Model(CGE Model)

o (Standard CGE Model) By modeling the economic activities of economic agents, it
is possible to find the initial equilibrium point by deriving the appropriate solution
through the nonlinear simultaneous equations by explicitly considering the various
sectors in various dimensions, and to find and compare the new equilibrium points
by reflecting the institutional change scenarios.

o (SW CGE Model) In the standard model, SW capital is additionally considered in the
production factor, SW capital investment is included in the investment sector, and
technical progress embodied in the SW capital of the industry according to the SW
capital investment and technological progress embodied in the SW intermediate
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material are included.

< Concept of SW CGE Model >
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[] SW Social Accounting Matrix

o The social accounting matrix is a table showing the transaction amount of all
accounting account items of a national economy during a specific period. It is a table
showing the flow of production, consumption and accumulation activities. This table
shows the state of the base year economic system of the CGE model of operations.
The SW specialization social accounting matrix capitalizes the investment in ICT
capital (SW + HW) and adds the ICT capital stock to the factor of production so
that it can analyze its economic effect when the accumulated ICT capital stock is
input into the production factor, adding an ICT capital formation account from the
investment.

o In order to capture changes in the employment and income structure through policy
experiments, the labor sector is divided into three categories based on education
level (low skill, middle skill, and high skill), and the household sector is divided into
ten categories.
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< The Structure of SW Specialization Social Accounting Matrix >

production ) o ) overseas
e production factor institution investment tax .
activities division
division : : total
Donestic| Import Labor|capital SW | HW |House Firm|Gov Fixed | SW | HW IndlrectComaeIncomeEX ortimport
goods |goods P Capital|Capital| hold ‘|capital|Capital|Capital| tax tax tax P P
D) ti
OMESHC 5404 24¢10|  |pax1| 24+1 | 2451 | 241 241
nodoion|  900ds
activities
Import goods|24*24 24x10 241 24%1 | 24%1 | 24x1
Labor 3x24
praddion Capital 1%24
factor| SW Capital | 1%24
HW Capital | 1+24
Household 103 | 10%1 | 10*1 | 101
ingtitution Firm 11 1+1 1+1
Gov. 110 |11 11
Fi ital
ixed ca@ al 1410
invest| formation
ment | SW Captial
HW Capital
Indirect tax
Corporate tax
tax
Income tax 1+10
Customes 1+24
Export
oversess
division [ 1404
Total

[] Analysis Result

o (Policy scenarios) Policy scenario 1 (SW investment intensity is 0.65%), policy scenario
2 (0.85%) and policy scenario 3 (0.90%) together with the Business as Usual scenario
(0.75%) that assumes no change in external policy until 2013 from the base year

of 2014

(Economic growth prospects) Scenario 1 showed the lowest annual average GDP
growth rate (1.69%), and scenario 3 had the highest average annual GDP growth
rate (2.55%).
(Employment structure prospects) If the level of SW investment is high, the total
demand will increase and create more jobs, but if we look at the types of labor,
the polarization of labor demand may accelerate.
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< Changes in Total Labor Demand by Scenario(Unit:%) >

Scenario BAU Scenario 1 Scenario 2 Scenario 3
Total labor demand level compared to BAU - —4.63% 4.21% 6.42%
< Change in Demand for Labor Type by Scenario
in comparison with BAU Scenario >
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o (Change in wage gap) Looking at the changes in the wage gap between workers
by scenario, the relative demand for high skilled workers is caused more and the
wage increases, but the relative demand of the skilled workers increases to the lowest
level, resulting in a decrease in skill premiums.

< Wage gap level by scenario compared to BAU scenario >
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o0 (Combined with education investment) Assuming scenario 4 (SW investment intensive
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0.85%, education investment intensive 0.05%) in parallel with education investment
to mitigate the polarization of labor demand and employment / income structure,
economic growth is the highest and income distribution is more even.

< GDP level by scenarios compared to BAU scenarios (Unit:%) >

««=2-+ Scenario 2 -@--Scenario 3 -=—Scenario 4
(SW Investment Intensity: (SW Investment Intensity: {SW Investment Intensity:0.85%,
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< Skill premium level of Scenarios 3 and 4 compared to Scenario 2 (Unit:%) >
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< Change in income share of the top 10% and median (40-60%) income

brackets for each scenario versus BAU scenario(unit:% p, based on 2030) >
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4. Conclusion
] Summary and Implications

o SW 1is a very important factor in improving labor productivity and industrial
competitiveness in Korea, even though it is small, and SW has given an answer to
Solow’s productivity paradox in the past.

o We also found that, from 2014, other conditions remain the same by 2030, but if
we increase SW capital investment, it will have a positive impact on future GDP growth.

o The impact of SW capital investment on labor and income shows that as the level
of SW capital investment increases, the total labor demand increases compared to
the BAU scenario, but when we look at the changes in labor demand according to
proficiency, it suggests that polarization can intensify.

- It can be seen that the demand for skilled labor hardly increases and the skilled
premium also decreases. As a result, the proportion of the household income brackets
in the middle class is further reduced. Considering the effects of skilled premiums,
it is necessary to invest in education to improve the proficiency of workers.

- If the SW capital investment is increased beyond the BAU scenario, the skill premium
of high-skilled workers will increase much more rapidly than the skilled premium of
low-skilled workers, and the wage gap of high skilled and low skilled workers will
increase as SW capital investment increases.

- If education investment is increased at the same time as SW capital investment, it
can be seen that the supply of relatively high-skilled labor is smoothly carried out,
and income distribution is evenly distributed while promoting higher economic growth
effect.

[J Limits and Future Tasks of Research

o Research on growth accounting has examined the economic growth and contribution
of productivity of SW capital, but needs further analysis by industry.

o In the study using the SW CGE model, the robustness of the model should be confirmed
in terms of the following :

- We have described the production structure based on the elasticity of elasticity
estimated from overseas empirical studies, and it is necessary to carry out the
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sensitivity analysis by changing this value.

- If the type of skilled labor is subdivided on the basis of task, it will be possible to
describe more detailed reality.

- Need to ensure that the BAU scenario follows a pattern similar to the domestic long-run
economic forecast.

o In addition to SW capital investment and investment in education, there is a need
for further policy development and further research, in particular, to support the shift
of middle-skill workers to high-skilled workers.
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L%pRtg 71o1 &2 W3
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<E 2-2> " GDP2l 3N SItE2 22 F4(1990-2008)

THRl: %p)

= 7|Z¢
e 1990-08 | 1990-96 | 199%6-02 |  2002-08
AR ME
6.2 8.1 4.0 6.4
DP 57t3
¢ & (100) (100) (100) (100)
e o) 3.6 45 3.5 27
- (57.8) (56.0) (88.3) (41.5)
1.0 1.0 11 0.9
ICT XtEX
CT AHEH (15.7) (12.0) (26.9) (13.6)
26 3.6 2.4 1.8
—|CT XI2X
Non=ICT %= (42.1) (44.0) (61.4) (27.8)
= o 21 1.9 1.3 3.0
e (33.8) (24.1) (32.4) (46.9)
o0 0.3 -0.1 0.2 0.9
° = (5.6) (-1.3) (5.6) (14.2)
2z A7 1.7 21 1.1 21
- . (28.2) (25.4) (26.8) (32.7)
0.5 16 -08 0.7
EQAMAY(TFP
(TFP) 8.3) (19.9) (—20.7) (11.6)
= AAR
28 43 2.0 23
L3 YMY Bt
& (100) (100) (100) (100)
, , 20 28 2.6 0.6
MEX S7Hcapital deepening) (69.7) (64.7) (129.9) (26.3)
08 0.8 1.0 0.6
PNE=YN
T K= (28.1) (18.9) (49.4) (26.4)
1.2 1.9 16 ~0.004
Non—ICT X=X
on-ICT X=X (41.7) (45.7) (80.5) (~0.2)
eseo 0.3 -0.1 0.2 0.9
°T s (12.1) (—2.5) (11.2) (40.6)
0.5 16 -058 0.7
EQAMAY(TFP
(TFP) (18.1) (37.8) (—41.0) (33.2)

=A]: Vu (2013
Z: =5 Qo

j\? H,ﬁ

A
RS R =38 S0l Higt 71980

Edquist and Henrekson (2017)& 29dl& tidoz AFdsdl, 29w 477
Aol tis A3 A AFEAS T3 ICT9 R&D7F B717F4 Sl 0.9~1.5%pE
Z1q9st= AS Z3hTh Strobele =YS UdoE AASA WS &85t
AT, o] AFE ICT AE®ul ofzgt ICT F=AE =Zdste] B4

ook Aol 71E AFske] A@olth w49 Ax Hd9| A9 ICT F147}
AARA) F23 4TS Bort vl=e] A MICTAM 29 ICTAIFO] BAYHS
JEYTHe HE WA



[O8 2-4] FAAY M=o ZMA ZTtol dist 7|0l
GER USA
5 -
=
‘E G 0.14
S 0.06
N 0.03
g
S 3
g‘é 2 - 0.08 0.01
o 0.01 o 0.08
ga 0.33 0.07
2 1
o~
S
a 0 - T
= -0.50
c
8
=
g |
£ - -0.07
0.00
-3 4
1991-1995 1995-2000 2000-2005 1991-1995 1996-2000 2001-2005
BETFP Contribution O Labor Contribution
@ Domestically-produced Intermediates BImported Intermediates
ENon-ICT Capital EICT Capital

E 23> 7|F B AT 29

7R

F2UE

Van Art et al.(2002)

ICTEARt A=M7t 7Ee BHEYE 7IH=E 245td A|=2 HlW

Martlnez et al. (2010)

ICTAIZ2A 7L Bl=2] Bl Sy Sl JIHEE 24

Molinari et al. (2013)

0=,

o=, Y=o MY YM4gS Hlwstl, ICTAZM7Z FRdFol plxlE =

i}

Vu (2013)

AIIEZEQ)

BHEFE ICT7IHEE =M

Edquist and Henrekson (2017)

2AQElo] RIL7kR| SO0l ICT2t R&DS| 7|HEE &M
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A1 AA3A

AR Z7hgo] U FAYHES F AZ UE £ Yt AAE AAESE
7HARstaL o] AAETE HAFTAFES AEste AFHoR FAHI = WHoli,
} Hoa

= A3 Al(growth accounting, Jorgenson & Criliches, 1967)2}
S

K
(s
AC)
rr
pav
o

WAFFE Bed HEAA U 29W SRS AN A AAFHOR
Zgats el

AAHNARN S B FALA] Wl UAL Fold
3

3l A
-¥ =2} 2=(Cobb-Douglas) Fejo] A4g+E 7HAE 4+ o

i
o
it ||

L K
_ V y Q% -
Vi, =ALL, Kft L i=1,..,N

AZIM v,e AR A 2 ie] FUEAE omEta, 4]
%8 2 2Hd (Hicks-neutral TFP), ,,+ =& % K
service)& om|gth. EIE o3 o A4 =esasEHed A4

E
| b |
oust=d], FU7IAE dulzosE  EAA  EQJQQ A Ty AEO FEE

B EE B0 Fe 10 HTHal+af =1).

Ql(labor service),

ANgrE F O ZRARCHSE YT
T ~E(Torngvist) A4 AFE =T

ZEANZCHT =589 AR FEIS F UM, =17 . 12).
(o]

[e]

)
a3 dARl gflew FEo] ZhestH, AAgTFE F 2

3;5‘_‘, J":l:‘ 7]21'(/\]@ tg’]‘ t—l) %?_]_‘-O/] 7‘(]-0172: 7#{\__‘3}-1:5_ q%jq_ Z_:]-o] E:ﬁ_o] 7]_18.,3]_q_.
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o714 #HHE =SAAA(ALP: Average Labor Productivity) g <jwslar, $-wH 9]
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a9 o7 AEA = e AR ~E(capital stock)e] oyt & A H] ~(capital
service)g H|stH, AE Avl2as BYHE O F3Y AR g FAH Fs
ofu|gtt. WA BE AEAE AVPEAG)= LEHT A7 AEAF dA <

=
EANFE AT PAOR Al 2EQS B, 4o UehiY the

Fdg=
Sein =0=0,)8., 1+ 1.,
AHRA B 2K YR 739 AERAF i s FoE ZAY 4 o
AlnK=InK —Ink, ,= ;a(lné}c’t ~InS,,_,)
AA ol thgt AR 2EF hAu&(p, )8 Fo HIFTSE YEIAT

— 1 pk',t‘S;f,t
Vgt = 5(”1{,75 +Uk,t71)’ Ukt — Ep
&, 6Ok,

4714 745

rr

s =]
ARA B WA DA M AoiE FRae BT 4

*

e (K,
:O‘ft;wk,i,tAln(Lk tj+ thAln<L >+A1nAi,t

zt

kzt

Ewk % tAln k = + O{K EwA i, tAln ’,t AIH(LC§)+ AlnAi,t
A

2
N

AAET} BAR Fo] ARA S A W)

= THe=w Q3 ¥sE FAsts AEAR W deiMe FoANAE B FiElA
=
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X
iy

L K
_ Y 5y Q% v o
Y, =ALL [(;t o i=10,N

slo} s Aaasse) J|HE B4 4 gk

Al(Y,)= o Aln(K,,) +of, Aln(L,,) +a, Aln(X;,) + Aln(4,})

A71A  of, of, ofE FHIGAAM AR, =%, FATE AAdE HFS
GBI M (ol +af, +of, =1, T3 Zo] Uebd £ Atk =3 A71A of, of, ofE
FHANA AE, =5, FXATE ZAA S BlF(cost share)d] F AIH 3P HHgks
‘/]’E}W_Q(af‘t +o¢ft +ai(t =1).

A, wE, A0 BReadE ey 2ol 2 F e, o, v 5T 7
T

AAA T2 A(aggregation input)e] A(Tornqvist volume index)-S =% 3st+= H)

A=
AHEEE ZFERIEAN FEE VI 849 F 7]zl 2zl Bl& HlF(cost share)d]
B #S yepdti(Jorgenson et al., 1987).



Ah’l EwlzfAln( l7t)

Ah’l ZwszAln sz)

All’l Ewm ztAln(XI zt>

4. FHA=2A ¥

1 A5 8J(ISTC: Investment-Specific Technological Change)-<
Hol+& XPEXH/I A Y FHY FF 7HEE vastr] s VAR E 5%
%2‘4_17601 sttt olo gk 71E JiEE Azl #AfIE LS dH A9
A= THster 283 AF9 WH3lE FAste Aolth &, Axte & met
’“—Ol A= A AGEFH FEEDY FEWHSIE T ZolE A flsta

TVAR ] FHA2AH L ThgFe Wy ol e HO R = 7
FAALolof| 7QlsteE ACE Hol TH4F4 50| ¥% Hﬂﬁ‘ri‘r Olﬁ‘rL
7H 8k = XM“—‘ﬂ(hnkmg method) el Yot == 2 A4S s FUIE 2839

183 7} (cost estimation method)= &) gt}

= ﬂxﬂ‘ﬁ“’]' ?Lxﬂﬁ1 & Aol ?ﬁ%‘%ﬁi A== A gl o] 7xt F<tY
duj A o zpolrt FAatolgtal 7hAst= 2w H(overlap) 7 E EA 3
Z1egile £ mEa, O¥s A 7|E Mde] EAstY FYE 7ME S A F3
uotstz] oH]-r, AAFH FAFol MAnArZt 5454 doueE ICT AFY
Aole AEH, ¥EH7PE, e¥® WlHol &8FH7] oy 8 =4 (hedonic)
ZIHs &8 7 Utk slEY 7HE 53 AR g SAE FE5 54 A
VA& FASA AFY 5 WIE 7H4 WEE ZEFs AV HHolth dF =
AFE AFY FHA& AAA= 542 CPUY &=, st=tx3a &7, RAMY
S&olgta 7HHStH o] 54 e vtEoE tEH ol drY 7H4 s FAHAY
AT

P, = oy + B,CPU; + ByRAM, + B, HARD, +¢,,i = 1,.... N

A=y 7 g5 AF@E 549 FA7AGhadow price) Fe WAEAE
Atk w5d HAuss R HANsA FAusE 249 1AL
A



I 31> JHEAFo ST WY

T
It
T
2

o = o
Ao AZZH FAEXO|ZF ZFHHOILE CIXIQI HE St 20| 0jnjet 29 FH0| Yt A2z 21
ZE A (] ) H T Y4B 7 AO|E 4 JHAEER0 HASHE A
(direct comparison method) SHHSE FAHF0|L HEHZ mfestX| Rettts HHEO| ULt XME| IFEH0| Hhest] AFXo=z
20| 0|81 U= WY F oLt
HqEY et aF7H0| AEAQI FHX0ITL U E2, 7RO FHA0l0 2F J|QI5h=E ez
(linking method) HOoHz=4et 7JIHHER 2S) FAES MAECR FA5tE WHOZ X4= HE0| e A2Z A
SHSLE ol T2 2QF MAHIE2Z JHAA07 Lt A FEHEQ A2 20 =
PP = x| olste JtA = [lobst= B
N MA| otoll FZEAolof J_Oh_ 7%—.IP0IHE| Iotste= g

(cost estimation method)

AF0 Ot SN L A O|47HK] Mo AF0| SA0| FHYECE THE D (overlap)
ST 7|7 SOF TjTHE0| HESH 2R (THARI0I oFYEA) g 20l B0 = A7 AEZ
2HY JHA%I0|E BEEAIOIZ ZHE
(overlap) Aol MEO| MO A7 SE5HA A (FEMAECEZM HH T Z|= 7|7H0] 1 7 A= EHIfZH0|
=55 dA)ote 4R00= A7 HEQ JHER0|7 S&20] QFHEO|X| HoBEE SHMHE MEE £
A=
ZFE(QF 20| 7|&8N ST WED 7|20 B2 H| 80| £7| HEo FATME st FUE
sy 71 H8g HEstA mefsts Zi0] 225t Z=0 ChshM SEHSO| JIX| & HRNOE mjetst e =
(hedonic approach) St BEAXFIIY
SE9| MEEYo MUt ME7HA0 0[X= FEE HUYYAE 0|8ot0] X met
HEA e HEAMEH2 Mo AECl ZAHSIE MY HWE £ Qs AR, RAESY 7188 s HE510
(imputation of price change) XMelots HOZ FZ 0|52 AH|XSEIIX|S0AM SAEED Mu|A00 0|8

MEo A 1980dTRE =Y /Me A§F ICTY HAA5E d7d om
glom, Aol e ek ICT AEe] 7HAASe] 2 g3ta gleh HFES FH7]7of
Ha FAxg HAAF 45 BMS AA LA FEBEN Beo 19859 1285
JHAT Ytk ol F FFEY FHLLY WA, MR, Ho|AZZZAA Fo
@ A2 A§F AL HAFE 199649 190 =U Pk

m=e] AR =S 199995 IRAANA HIEoz AHd SWE FAA=

n)

77l AT SWEAAE A Al 7HAE FEHeE AR, S$8AF FH=E
FjEAY g2 & 4 = 97X SW(pacakge SW), 4, 7Igolyt A H-oll A
Ed EHS 3 FES REFoE AZF - AEH= FESW(custom SW), AlA],
AEY 7199 WEREAAA 2AH AZSE A7HAIA SWown account SW)olth. o 7] A]
H71ZSWell=  dl=Y 7F4 A7 A&=HJa, A7HAA SWe Bl&(H =4
g2l AdF, TIHA, AEAEAR B 7|z JHAASFE FHES 9o,
FESWe o] F 7HEAIFY Jte FoE AXbsitrl dAde Hl ol 7| xg
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Harmonized & o8 = vz FAX2H 7HAAFE 7|22 87 =71 71
bt WA g FAxA VHAAFE TS ol ol W= %7}115?7}
Asht Aul=d g2 sey 7ol Hud & A8E3 o] &3 E7HiEs v

Z WrgEo] g1yl wEolth dE Eof iy 4y EE AFE i "4@
HAA o] WHEE g3 2ol 4T 4 Atk

Aln(p" ") = Aln(p”®) — Aln (p”8) + Aln (p"OF)
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ik Fio £33 0 A4, & oud 58 A4GelA B4 Es 27
e o], BFYELS HIUHA EdAISHva) S3A EFAsK )R VA, A=
E(z)S 9 FUES LS BUg Ao, Aiste= ALkAT) ol &=ug

s F7due 7HA sk 7]1751 o= CES6L s*(Constant  Elasticity = Substitution

=
a
5
2
i
=
It
i
2
>
(0]
fru
o r
:g
_ﬂ

Ziy = Aw(aMM,,f’Z +(1-alyva,, )t 1D
wherei=1, ...,24

o
1070 3t S 2484
9l

]‘/j (1 + TFPgrowth 1)

AE 7}7‘] deﬂﬁ}ﬂ a1, o]Zlo] TA A&
gt aga o
d =3 HeHQd AR EFEHY HFT FUEA EEAEH(Value-added
Composite)E Yot T34 EdAst= ICT AAFHWEE SWE 25 Z3H)el A
AR A3 o E 4 A EA BAEE A, ICT SHASIE ARESH=
oA AEAES FTUAZE F A Hue= 78 s,
A H(Intermediate Inputs Composite) A4S EH 3T}

o] Zgo] <t CCEREFE A} t& e Fozhy, ICT Aol gk Fxo 2344
A EF}E Fotstr] s, ICT ARAEHWS SW 23hHH ICT TS 18 o=
Holth, &, SW 8 HW Fxpo] W& 2A-tg4d gdgadrt w0340 dess 4=
£ BEASAL St ICTol thet FA7F Foje ™, AR AA g7 A3 4
A YF¥Fe v F A A FA= }EZHOH Agkd e Hlet FHA e Alstd
ZI€XHE T 4ol ArEFel IdEF= AL, A AE&TE0 TR T
7IAA He= Aol

1D &g AolA z= AFTASE, me A EFAsE, 28 va,= F7PER 5dAEE 9rsi, 4= F
S S omdn J8al S04 Skt FUEA] SRAsks HEASE Aalst=dl sleiA o
A€ A 0,5 7HA+= CES ¢ Ju & &5 7Hg3th

12) 71edEe Auds 725004 o|& oA ej 3 o2}t 7+



ICT A 2E3 HICT AR 2E F83 #old2 ICTE 7l 2AF717F &3 7]
< o] W} o]lE st AFe AR Aol WrIE A AEA e 7pA o
A @2k tgE Aoltk(Hwang and Shin, 2017, A58 2], 2015). ICT AEAj7} =
A A4S 239 o, IFALH FeE AEA 0 gk FApFol] ICTAES] &
£ WpHE F3k ICTARA Y Asty 71&308g DYtk 72A8E
Hwang and Shin(2017)A 72 R, 3 AFe FAXNE IFA
2 &80 =3 ICT A AstdE 7<EE ICT 5 F
el Fdste] A BHE 1Y o] AFelA e A4Y EF W ICT 4+
Al “SS23: HWAEY ™ 3 “SS24: SWAHY ™ o disiA = S3HAg e Astd 7]=3l
By ¢, S3A S5FAE EdEHs 4 Z 33k, Hwang and

Shin(2017)2} Aol A F43 ¢2& "ttt

= o

3. A FA A A=

of RYIAE JHAS 108 ASEHE FEAL AL dF &5, AR &
S, ICT ARASOE 748 £52 dbth YFAESS EEUT I F9)
A AR, A 2E ALEY BAAE HW 2 SWARC wE ARiSe
AR Edgo] ARe] A, F ol A&S FaAA AAFEH, olHF AR

A3k A el JHATh @Al JHAEE gaak £YS 53 Hof

o A AF, 2 AZE BE3HL Ui Ro] 2SA9 ol HAS

o717 Bt 53, 7ol 4gd Astel tiE £MAEL 7 A
=]

JE LBAE BTl wet 28 d
=

Ssoll Fasks Aot olHd Ales 7l
< AT A= G ol efel ARF
S} Aol A, AR S T3l £425S 4, o] & £50A AAES I
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Astol ek &H AEL 7|EEE 201439
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Exe 23 AED HWAR, SWARC g3 F42 T4, 2o ge A4
Sajole 4gid BE AR Exo Fo] Brh 44 B4 AR Exo), HWAR £
Aol SWAR EA e o A FEAde] 2 4eld BH, HW 2 SW AREA u

ol
Qs |
= 7HS 20149 VFo R TESIY FEoEA mEste de

ICT AEHW 2 SW3 BAAEL 9% FAS Fohs A 2 AFo] Fudn
AL et B4 AR Bx Ado] HE AZel: s, /14, AR} BF
Felsa, ICT Aee] B4 Ado] A AZE 743 357 Fel@rin 143
o olel e, 45 B9 AL AZAe 7 &5 298 A AFHFo) &
59 Fato] £2AT o] AFAFL 7FEEY Y A &5 oiul AZY9 )
g 55 gtk 2o Ao, /Y9 7 nYA] BF B4 ADoEAY A%
92 £ Wi J19e) F AFAe Ao uFe Fitel Ak FRe 4 x
AR B ARoRAe] AFAE e WAoR JEARE 7|FoT HEL
Fehe] I



Ag AT A

A1 KLEMS A=

=7F b AAARGN LA, ABAY T WstE vl - Hrbslr] S8 5L d
A5 FEFEE oAk o EUAAE ¢8l EC(European Commission)]
Aoz EU KLEMS Z2AHEE AlZgithd), EU KLEMSE EUS 3l =S o=
1980 o] 3 72709] AFARE AE(K), =5(0), ANUA(E), THAM), A8l2=(S) of st
A8E T5IUTH

°o]% EU KELMS9} 93 &2 0= World KLEMS Z24EE E3] BRICs =712
Bl g£3le] ofAlo}, W] L E7R EEEE AE TEE o]Y A7) AR TH), World
KLEMSel = $-8lugt AsE EgEHS=d, o] AssE A48 EE KIP(Korea
Industrial Productivity)el] 7]&3}al it}

ol &

T vete] KLEMSAE = a3 22 54 & ®HAth AA, A4 80dd) 1t
10%°] "I F7le<= Holtrt ol F7HAVE Eo== AS Holw, JIIIHA
S7he T3 mpzbA otk 70~90 7Rl ARY F8 8l AEIY =T FYo
S7koln ol g B e se 200087 1 S EEEHAT. =EFAS
2000t FHHEE @3] FHAste FAE Holi Ut

<E 4-1> MM U FoQiol AHTF ZIE(HY : %)
197175 1976—-80 1981-85 1986—90 1991-95 1996—-00 2001-05 2006—12
BYLE 9.25 8.36 8.65 11.11 8.03 5.78 5.85 5.53
BI7IR| 7.28 6.64 7.78 9.24 7.31 4.44 4.62 3.98
N 11.30 11.43 15.57 12.93 13.10 8.26 6.00 4.48
=S5FY 5.77 2.81 0.81 3.31 2.50 0.24 1.02 -0.16

=4, KLEMS A5 w20 AE2A= 1= F&2°] 7He3ulo, sauzte] 4+

4»

14) EU KLEMS Z 24 E = Bart van ArkE F4 023 g =9 Groningen thdte] dAFEoA Fxalo]
R

15) World KLEMS+ Dale Jorgenson w42 4 0 23k n)=¢] Havard thste] AFE oA FEéle] 43

16) 117FA A2k #3: OF AL FZE(residential structures), @u]F#4 8§ FZE(non-residential structures),
@A}3] 71 8FA A (infrastructure), @-$44H](transport equipment), &7 | (computing equipment), ©®% 414
H](communications equipment), @71€} 7]AlF 2 ZABl(other machinery and equipment), ®&dY A=
(products of agriculture and forestry), @~]1€} A& (other products), (04 ZE ¢ of(software), AD71EF F& A}
4Hother intangibles)



FAE TEEIY

870 Rl ALAT A JATHD. Folqk AL FA4E B
S7hee Holew, AHH,

AE 7| REAI A 3 2o 2R A9 90d ] FRE7EA
EA717], SWE =7} B F38Y Ao Hls T2 SUrESkTE dA A4k
% ICTAHEA 9] H]F2 1980 5.16%° A1 19901 9.11%, 20001 11.02%= x4 <l
Z7} Fo]lE Holm on, E3 aFgAE SW HIFLS 20108714 A&EHo =

) o 5o
goiE e A FIAE AT

riu

Al
1y

E 42> A2 oY ddd S8 (29l - %)

1971-75 1976—-80 1981-85 1986—-90 1991-95 1996—-00 2001-05 2006—-12
FHE FZE 8.38 9.63 14.97 11.90 13.08 6.68 4.45 2.24
HIFAHE fx= 17.13 11.01 14.88 11.34 10.44 6.76 6.43 4.75
Ar2|7[EHAI A 11.16 6.79 19.74 9.89 14.20 12.94 8.16 5.51
=258 6.37 17.68 12.90 156.45 17.23 3.62 0.89 1.67
ARH 22.83 29.34 17.40 22.11 15.01 7.64 3.83 4.51
sH717| 22.85 19.26 23.58 24.02 16.67 12.26 2.27 3.26
JIEt 7IAR H EH 6.42 20.20 11.22 17.94 12.74 6.41 6.53 6.02
AZEQH 36.86 19.50 15.41 25.20 20.41 14.80 10.13 5.24

<¥ 4-3> SXA2A F ICTA=2M2 HE (el %)

1980 1985 1990 1995 2000 2005 2010

FEICT HIF 94.84 94.00 90.89 89.66 88.98 89.77 90.01
ICT HIT 5.16 6.00 9.1 10.34 11.02 10.23 9.99
(AFE) 3.61 4.01 5.90 6.41 6.18 5.57 5.47
(B817171) 1.01 1.44 2.30 2.68 3.17 2.65 2.43
(AZEQI0]) 0.54 0.54 0.91 1.24 1.66 2.01 2.09

s W AlEstE AEE

rE o
ol
gl

o

Algskal e = IH2Ql e R B3 A= = A KLEMS
ARe RS 2NN FHE ATsta lon, iR a9 2o BEFE
TERIT. wgFEo] mE ZEAZE W] Folg HW tiE@ddA 3 O HdE)
o’ =& Hl&o] A FHHlES & AL, AFHEEE 00 vRtY S=A
H&2 74 did 50t) o]de] ZEARG viEs Fieth oldd Ade

17) 11744 A4+ 438 =, @% ¥4 A E(products of agriculture and forestry), @>7]1€} A ZE(other products), @
7€} F3 #}4Hother intangibles)& A <]



ke 48 g &F A

1 = &% 0I5t (Low) 15—-29

2 =42 EZ ol5t (Low) 30—-49

3 =42 EZ 0I5t (Low) 50 Ol&

4 = 1ZE 0|5} (Medium) 15-29

5 = 1ZE 0|5} (Medium) 30-49

6 =y 1ZE 0|5} (Medium) 50 Ol&

7 =2y th& ol4 (High) 15-29

8 =2y tHE olat (High) 30-49

9 B HE olat (High) 50 of&t

10 oy EZ Olst (Low) 15-29

1 oy &Z 0I5t (Low) 30-49

12 o4y EZ 0I5t (Low) 50 Ol &

13 o 1ZE 0|5} (Medium) 15-29

14 o 1E ofst (Medium) 30—49

15 o4y 1ZE 0|5t (Medium) 50 Ol &

16 o4y tHZE 0|4 (High) 15-29

17 04y th& ol4 (High) 30—-49

18 oy tZ o4 (High) 50 Ol &

<E 45> =559 7YY ulBe et (B %)
1980 1985 1990 ‘ 1995 ‘ 2000 ‘ 2005 ‘ 2010
A
=24 76.94 75.39 74.22 74.46 71.61 70.34 7417
o 23.06 24.61 25.78 25.54 28.39 29.66 25.83
ugFE
SE0|st 45.92 43.05 39.11 34.97 30.55 23.70 15.44
nEolst 47.49 49.34 50.89 52.00 56.15 58.24 63.75
iEo|+ 6.59 7.61 9.99 13.03 13.30 18.06 20.81
ks

15-29 44.50 35.75 28.34 22.00 14.22 9.58 4.48
30—-49 37.16 43.10 45.62 47.28 46.57 43.15 31.09
500]& 18.34 21.15 26.04 30.72 39.21 47.28 64.43

ICTAFY ] BRE= Zypd, 7|3 xjo|7t EA18ty] wio] 339 AHol= EA|81A
Feth A< OECDR00B)ANAM = WGE T8l EEFATYEFASIC Rev. el 79+



ICTAHY = AYF=r F&g IA ICTAI=Y, ICTHu Y, ICTARI Y
AAAE FRAT £ feUsel A9 JBUE CTEUER AAE BelsT
o=, E ARE Y Auz o ZFHAYT

o ar
SWHES ‘amEgo] ALETF o= 2000d o|F WAHOZ BFsT Tk

Al

‘

<IE 4-6> OECD9 ICT &4 27

7= ISIC &5F g
2610 Manufacture of electronic components and boards
2620 Manufacture of computers and peripheral equipment)
Ii:(f.:;:.* 2630 Manufacture of communication equipment
2640 Manufacture of consumer electronics
2680 Manufacture of magnetic and optical media
ICT 4651 Wholesale of computers, computer peripheral equipment and software
B 4652 Wholesale of electronic and telecommnications equipment and parts
5820 Software publishing
61 Telecommunications
6110 Wired telecommunications activities
6120 Wireless telecommunications activities
6130 Satellite telecommunications activities
6190 Other telecommunications activities
62 Computer programming, consultancy and related activities
ICT 6201 Computer programming activities
MH[AN 6202 Computer consultancy and computer facilities management activities
6209 Other information and technology computer
631 Data processing, hosting and related activities; web portals
6311 Data processing, hosting and related activities
6312 Web portals
951 Repair of computers and communication equipment
9511 Repair of computers and peripheral equipment
9512 Repair of communication equipment

o] AFNAE A AFE FH HAAAEES VA AP R FEAL, olF Tl
A EAS EAFT 7€ ICTAHY &7/ AAC wet ICTAHE 2 ICTAl =, 2w,
Muzadoz FEREEH, ol nlgoz A AxY, Auladd, JERIo=z
=R

ArzZRoZ Azdz Au2de zhz DICTAAHICT producing), @ICTo]&(CT
using), @FFICT 4AtPdo= FEeAU, E/77F o 718k b4 sty =44
Aoz FrRATH [CTAHA 2gde gultdoz ICT AE = Au2E QYiss
dde dulst, ICTold 4tde AfFHo= AdsiAs AT &5 1o
kg ol A ICT ARARTFH, T47171, SWIE ol Agshs A= o m|dit.



M BF off g MY
ICTYM M =Y - i -
ZEE U ZH|7|, TR, MASE SARM| HUI|7| HEY =
(|CT Producing Mfg) ‘I'I"I | | I I'TE (=) (=] | o= I I | H o
A2 HEY
T f? 122 Qla, & MEH I MRANFE, UE, 74 ¥ HH|, ASA HMEY S
(ICT Using Mfg.)
HE=Y
JEICT A=Y SAUEE, 4% L 7I=EHE, A L 30|, A EF QLS M), HIasEd=HE, 1&
(Non—ICT Mfg.) =258 =, 71717 MxY S
ICTA & AH| A -
s, &E, AFEHTA MH|A S

(ICT Producing Svc.) S, 93, 4R = S

ICTAFE AMH|AY - -
M| A . a8 ¥ 29, AN, ws, A - as|sE MHA S
(ICT Using Svc.)
JEICT MH[AY _
canf, SAE Y st 28, 234, BA - ABIEX MH[A &
(Non—ICT Svc.) H N B IS AT M
JEICT 7|E}
7|g] SEAMY, Y, ™ - ItA - pE, HAEY S
& (Non—ICT Others) B e ad
=IR= = = = = 0 - o)
ojZ g &l Wt & ARA HlF T ICT 81 SW A 2520 v 4uEd b+

S}
aelzel 2o ICTAHS ARlzgle] AS ICTARA uZo] o 36%, SWAEA ]
M ES o 9%2 B 4ol HlE 958 Erh

[23 4-1] SX=™ & ICT & SWe| H[F(2012H)

a0%

35%

30%

25%

20%

15%

10%

5%

0% L ] I- = I B. .
icras actAbg JRCT cram  aae IRCT R
AE  HEe  HEY yHao guaoe AHEE

BICTAIEAE ESWALEAE

e



A ASAHAE

L AARREY AdH &&

AFS] Al A 8 F(Social Accounting Matrix)-> &34 7|3t B¢k 3 =7} AAe RE 3
AAAR 559 AdadS e AoE A4 4], 54 59 358 HAF
= ol ol AtYRiAE 2o J|Ed= 76‘X1]i1]X1]9] e UErAtHA I E
9], 2018; BHAITl & HF8, 2006). AAFAE 1+ AHNE FHI= SHAA SAM
S A 9 IHIASAAY bgEn. 4gd J&E% AT AP 1S T
BAATAE 1 Adle YA Feth gHASAAANA e AAFAY 4253 A
Zo] THOE FANHAR, FA olF It Ade BAFACE UeA gt HiE
SAME A d#Ee} IHASEAA 2 78 JF2AEE A AAste FY-A= A
A FRASAAES dAsta, AAFTAL AHQBAAE defE ASAAJ Aolth
o W), 39 e dEe AAE] A g 2 AT FaAe =5, A
2SS Fdsty 4EEe U Alg& AEste 7F2E YEY. 8 FE2 AL
H AFol O AEY AL A FHAE 2ol A, THAILE AR A 2ol A,
IAHAARS PASIAY FE5te o AHREE 35S BHAE

<E 4-8> 7|2 AlSlsAYYe 7x
M At A AR A = =Xt M= 52|
7z 3 E
B el = T I e I T T I LA P PSS T
ek | ms ° - gé . - B
=0
A | mst S(1,1) S(1,5) S(1,7) | S(1,8) S(1,12) S1
bl Bl ) 52.5) s2.7) | s28) 52
st
M| EF | S, S3
24 | A2 | S4,1) S4
] 5.3 | 564 S5
Mz | 7Y S(6,4 S6
g8 S(7,6) S(7,8) | S(7,9) |S(7,10)|S(7,11) S7
o3
LN PN o S(8,5) | S(8,6) | S(8,7) S8
=4
ZEM | 59.1) 59
M= | EelA S(10,6) S10
S| S(11,5) S
Az S(12,13
9l = ) S12
¢ S(13,2) S(13,8) S13
SA S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13
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Zapy l st ARE A, Ag R A= Age=
kA, UN(United Nations)e] A At MAIZEZ4AHA EFUSIC rev.d)
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deose FUAAEA U AR ICTAZLT A2 AAe] 4 RENNS
78 BEHT. 53] OECD ICTAY BFol 2AAN 54 4EF2A FREA
AUEAS AL e AolTHAAA 9, 2015). o] AWRA, ‘AIA 2
A, AL AR 31

, 18] A7) S ds) A4 OECDo|A+= ICT A=Y
ICT Alzdo =24 1H3tL )

[o

K z2
2
=2
o,
X
Hl
rd
2
ol
of
)
rir
o rlr
£

HE=of, ICT AMHlx A A B 7 AZEA A6
2, BEAHIZ, 2x2EY AT 3 FF, HFH dY AR2E 2 dee

ICT A=Y

Y, Aol=, NELXL, N2, MXY, CIXEEAGA, Mg7|, FH7|, ERDY, HYT], Q42|
|
(BESY MzH)

=
o', TV, S8917|, FUSHEIY,

MESEY H M|, 58 ' 240171 8

ICT MHEIAY AZELONESE, AYutds, 7l & AGYS, T, TNEYMH|L, FILSH, HFE B

(YRS AHI2Y) A, FEMHA S

¥ Ahg: S=2-e82015). L2jutete] S RIAGAIAIRISE ZHg ), o]dE <J(2018) &AR A A&

SWAFg ol = AAAA 2 AdARRAA ThFAA 7] A2 AL 19933 FE =2
0d ool AFE e AMu| 2o E3EQU T 20004 HE

.

200013 © =EPH o A g st
shue] st oz WASATH T3 201030 AZEY ] ME 9 FIFFeE HA
< A3t FESF I, 2o wEk AAAD 20152 AT = AZEY A A
o] HSE AR A 2(E28), &AZES o /i F5(629), AFH #HY AR 2=@G30)E
APt

o]H e AN S vl oz 2014¢ VFAT APdABEANN OFE FE BEF VF
o MY JEEFE= F BUNE FAo] HEd, AFATE U Y 7 EEF(3847
) 2 g Z2FGE0N FR)E ulgog SAM AsAA A R ste 2y 3t
A2 S APFFATHKE 3-13> Fa). A=, SAM AZAA W “SS24. SWA”
S APAAE Y JBEE JF 4328, FARAMH| A7 “320. AZEY o] AT
a7, 283 “330H. HFH HE ARz 4SS 2L



E 410> 58 SAM 4 M EFe Mddax |l 7|28 2 ol F
SAM REAZA Lf M EF HRIGITE (20141 GINE) LY J|22E

SS01 SESME 001 ~ 025

SS02 o= 026 ~ 034

SS03 SNEE 035 ~ 061

SS04 47 2 V=M= 062 ~ 082

SS05 =X 2 Fol, 2l 083 ~ 098

SS06 AEH B MK E 099 ~ 110

SS07 stet I o|%UNF 111 ~ 139

SS08 Has3SHM= 140 ~ 156

SS09 S5 E 157 ~ 191

SS10 UEET|A 2 EH| 192 ~ 218

SS11 =S| 249 ~ 262

SS12 7|et M =M E 263 ~ 273

SS13 M, JA U S 274 ~ 286

SS14 Faks 287 ~ 301

SS15 TAnf ¥ SAsE 302 ~ 303; 318 ~ 321

SS16 2 Y 2 304 ~ 317

SS17 =28, Zg, 34 2 Ay 335 ~ 345

SS18 LESA L AHMHA 322 ~ 327; 331 ~ 334; 346 ~ 359
SS19 S & IY 360 ~ 361

SS20 WSAMH[A 362 ~ 364

SS21 24 Y AR SXAMH|A 365 ~ 370

S822 7|Ef MH[A 357 ~ 358; 371 ~ 384

SS23 HWA 214 ~ 248

SS24 Swad 328 ~ 330

2.2. ICT A& BEAAAR A&3}

ICT A& gk A5 AE3}star o] F T 29 ICT AR50 e si=
FAETT MRS w, o9 AAH &3 L #HH HAHES FAY F JEF
23, A8 A BEA ICT AEAE AAL 2718t1, EXAAANA ICT AP A
ARE F7H8ch ICT AE2PE AR oAl SWAHE FAF AAHA HWAE FA4

ARz AEstdtt



<¥ 4-11> SW 7|t At AldE o] Fx

NS FIEN A= SX} M2 a2l
N ICT -
ni S
TE | 2| 4 IcT = A=
| =5 | xE o | 3% | x| 2N oIkl | 2SH | 28 | 2o | A
st | xst L3 | A= Xt A | 2 35 ;TM 51 ZHEEAM il | +& | +
ST 1 sw | HW
A s 5(1,6) S(1,8)|5(1,9)| Aat | AA St gy
A s [0 ’ ’ ’ 5)
gz | 2
Mo Al s(2,6) S(2,8)[S(2,9)| AA2 | AA4 s2
w5 [S(3,1 s3
S x= I54,1) s4
24 MCT
e | BB s5
o S(6,3) |S(6,4) s6
= 7|1 S(7,4)| BB2 S7
=B S(8,7) S(8,9) 8(3’12 8(3’13 s(&;,m S8
ks
N S(9,6)S(9,7)|5(9,8) S9
a9
__ [eT
SR &1 |sw cct | cc2 S10
2
& |Hw CC3 | cC4 S
d
2 8(11)2’ s12
S(13,7
M= | Rl () S13
254 SHee s14
= SN .
el 16)
N S(76, S(16,9
¢ 2 ) S16
] St | s2 | s3 | s4 | S5 | S6 | S7 | S8 | S9 | s10 | Si1 | S12 | 13 | S14 | S15] S16

T

Asl, SFUAAARLE AFANA ICT Ao gt FAAL S AZstst= ¥

Aoz FUAAGETA 2 AdddEoAA oALGA A=
ou, Al F BARE SWE 233 ICT A4 o
FA FAE RS & Tk old wE, Rx AREN AL BF
WORLD KLEMS tlol8lE &8st & 1170e] agAskel] theh &4k 5 250 gt
TAE LS = AT 53], SWAR2F sjget= “10. Software” 9]
Ao g BA A& vtg e R, 20149 s VedRe FuAARFY FA 4
SWALE Sl W3t F2 o Hles 7FAS o AT =S, AFHE SWAREol| i
FAY HFE 7EA e AAE SWaA ARt gk FA 2] HA] A2t 7]
AR HWAHRA~Ex o wxjog ‘5 Computing Equipment’ &E3 6.
Communication Equipment’ &9 g 2p4kel gk B2 425 &38R THI. o

i Jﬁ

oy



A HWAES] tfdl Xl v FS 719}, A HW A A4k Ojgk &
A}on —?i} AN AEsIst] 71d8ith o] A o)A WORLD KLEMS Hlo]Ele] Aty E
Fo} 723 SAMY| A EF7F v A AAY = a3
o]# 3 SW % HWO] A&3sl= ExHAF)E 53l FHFHEZE, SAMe] v AHAE

>~

B4

ARl ‘BAAE EX, SWAR BX’ 2@ CHWAR Ex 2 ARsEs 7
> EAE 4% Aol AP FAE FrhE A AYshok B AR, M,
719, ARe FAZCNA ICT Aol e FAAMPoR F8HE AE9e AHs)
7l el AR e R HESEAE HE AR Fote] SWEAAAE

L REE)S] WS ThAe} SWARS U@ & EAoel o= ST AR
WAE EAE 9% A2 58 AN Wk 2L WO, HWEAA A
2 FgaA 717 AT HWARS td £x UL As) Wrk o2
B AL FAZNA AgEol Zze ICT ARFHLS 9% FAAY Fro

1=

[\
w
o
>
fo

).
2
@)
—
>
A
ke
W

gom s BEAA CICT AR AR F71817] 98, 4 4] HEolA

Sl

ICT AHE L2452 488 Aok HWAE 2 SWAE E9o] B2 trtel 277k
T AR A3, FIHANAE AR5 olfo] FAsTIL YL ), 7]
ZAE ojd A 1338 ARAE wFo] we ARAEW BRI o] 2
JRTn AT &, 201340 A48 BAHARAE D CTHR2EY HFL B
8314 HWAR 2 SWAE Fqo] 02 2445 P40z A¥sas g,
ol 20149e] AW RAH Y AR 250 AUES] FYH ARAE £
of wel BT o] golehs e k@ Zlolth o S5, WORLD KLEMS Hlold]
5 &8t A HWAHE G SWAtEo] 2013 XA B2} A&FA] 2R 5k=
M ARSI, AE AYE o HERE FYshel, AZe] RAFY 25 4
g3 k.

19) 20144 7|20 2 F Aol HWAHR tfah £A9e o 149%%Th



<IE 4-12> 201349 = 27/ & ¥ XZ2dHE AS HF(H: %)
Ak EXAE HWX}= SWAH=
(RE/AT ) (Shr_stockphy, i) (Shr_stockhw,i) (Shr_stocksw, )

SS01 SELLME 99.21% 0.79% 0.00%
SS02 HLE 98.14% 1.79% 0.07%
SS03 BMEE 88.82% 6.37% 4.81%
SS04 a7 ¥ H=HE 89.49% 8.43% 2.08%
SS05 S % S0l 21 84.80% 13.08% 2.12%
SS06 A Y MFHE 89.68% 7.48% 2.84%
SS07 stet 9 oo & 86.39% 10.79% 2.82%
SS08 HESHEME 92.52% 7.08% 0.40%
SS09 aSHE 92.11% 6.82% 1.07%
SS10 UEE7|A S | 81.59% 11.16% 7.25%
SS11 S| 84.85% 13.34% 1.81%
SS12 J|Et MM ZF 85.73% 11.50% 2.77%
SS13 o, A ¥ L2 98.90% 0.92% 0.19%
SS14 74 94.37% 3.14% 2.48%
SS15 canf 3 SAsEY 91.97% 6.51% 1.52%
SS16 =24 3 2o 99.75% 0.21% 0.04%
SS17 a8, 2F, 234 2 A 91.93% 5.05% 3.01%
SS18 LSS Y AGMH[A 75.35% 20.81% 3.83%
SS19 s5dd 3 =9 91.54% 7.84% 0.62%
SS20 WSMHA 70.63% 21.64% 7.74%
SS21 24 U MSEXAMHA 86.90% 8.28% 4.82%
SS22 7|EF MH[AY 75.68% 23.25% 1.07%
SS23 HWARS 82.65% 14.66% 2.69%
SS24 Swat 63.61% 28.05% 8.34%

SO 2, SWAHE AR FHole= AVMAA A=ds A Aok A7HAA
(Own account) SWol ot Fx}Holgt 7|9 WF HE

o & Hl&ol7] "o A5V} EAEHA = AU o gk SsHAINE HE EA40)
& AEFQ01N9 AF= A4Au g HIH 7Nk A SWolRe] &8 4kdE
AA D =FHEH H=FH &S FAS AYE AVHAA SWol i FAr
FAYT. oldd HIHS Fas| A, Ol ?i——rLoﬂ/‘i—‘:— b Ak ATEAA SW

R
ANAG AEdol sigdsts o] 2T 77 Aolnt. o] ulhe,



BAZR AR W =5RYe WE 2SeA 2z 4hE AVMAR BAANEE 23t
sto] SWAHR 25 REo| FitatgiTh

A%, ICT ARS M=) A8 a2A A9E 277k A wystr] 918 7)
2 ARSI A E Y A& AR, HWAE, SWAE =} 7FAA Zsho =
Salon, odd HWARLES 7ok 7190] BAAzel WErzsl FAsA
B3le] pATbE, SWARAS S A7MAY RS JHAZY O 9 REL Sy
reta 7 S

24 HZAZE B8 /1A 2 wF BE AR

o

o] AFo= SWERY wE AR a3 B ol A AFS EF 18 F=Z
ot 25 BEX7} ofg bﬂ:@HL 1% z%fsmx} . T wet =5 FES oS
FEL VFOE A BEAS SE, ISR, M BELS A5 £ 7
zo

= 107pA FEo= *ﬂw}sﬂv} Ezu SUEE 2 JES GYdA
‘Y wSdg(average years of schooling)” & AR&3t), o

o dRtH o s ‘ot 15 &
3 =7 X = 2 JAAAEY sdHE FFES vlusted, ‘Wi wsds” 9
A =5A7F Bad 58y AAS dists AAFR] HeEA AYEs Adh
= AHE 7HAT A, T we, o] AFdAME =sAEY] Y FFo] = AE
o] dEE dHst= dig %T(prOXy variable) 241 AH&E 4 Aot Foh 19
meh, 1ad 2e5As HFEHo U £ oldol, F5d e Ae HEE Y
o] gn/HAEY & 01%0113%, A =E5Ae HFSEo] 1E o|stE Ly o]
HFoh. 285ty 185 A 9 dETE VEFARA ASE MIECE 9Y = F
2ol AAE 30802 AEsAT. =3 7259 JMASEFRA nlo) A2 o]
2 #gg3le, M BES £ 45 7F 0EYE AEFIAY. &, HA5EF A9

2 o A AEAste) B 4 A5 B
g Faol, 71E AYYBE A 2vAEL ARt
PN
.

olgt pe AL AH =& SAMe] F2 FAHE gy go] ue

te

AT

WA AL zol A HWAR 2 SWARS 718193, o8 7MAs 7ol mishs
0 58, 7ls a5Fz0 g 10892 UHo] MER, s AFes w

= E}/\l ?ﬂ S, A9 3FELE vd 5 AL o]Zlo] AYHEE 3FFoR 2

o



<E 4-13> HE SWIIuF AlEIS A MEEH FE

Yues s M= Rt M=
nes|
e 2 |+ SW | HW Z S| sw | Hw
= | X2 A | ™NE | X2 ZHE MBI (A EN A0
st | xat AR = i 7 71E | 8% 6:; x| xpe AR QIA dl ¢
o o
2
S Y 24+10 241|241 | 24x1 | 241
Mg M
25| 2
o |o4x24 2410 24x1 | 24x1 | 2451 | 241
st
LS |34
A = 1%24
241 swxkz | 1x24
HWAHZ | 1+24
7H| 10%3{10+1 | 10%1 [ 101
Hz | 71 151 | 121 | 11
b 1510 1+1 1%1
eS|
e 1%10
sxt| B9
SWAHE
HWXH=2
2V M
M= | A
2SA 1%10
A 1%24
+F
3l
22 1%24
A




A5 A4
AL SWAR SAe) AAH v

1. =584

Y

o,

L1l SWAEA Y FZ2EH A =84ME S7He 719 =

Oe adEE AVEE mERAY FHE SWARAY T EE UEhi Zlelh
wEAge] BAHo R setal 1980t olF SW ARe] som: 23g
0.97%°1 A4 1990t 4.14%= “g<3slal, 20008t A= HAA =sAdLHAdel oF
471%% AAHD Yok o= SWAb A Aol AAFIL Y= MFL NF e
g5 Tl st wEAMAT APAAGS AT S JE WS Fa

-
PRaxds 1L FAT 5 Ak

[O23 5-1] =SSN ZII2 & SWAZA 7| =(F2EHE N)
B%
7%
6%
5%
4%
3%
2%
1%

0% - - .
1% 1970s 1980s 1990s 2000-12
-2%

NS . S o QIETLE 19 895 =—e==Share of 3W

ol AYECHEE A AvEd ged 2o A, Axde A5, ICTAL
ICTARE, JEICT A= 25 SWAEAZF e84 S7kol AAst= HSo] FokAl=
e AL = Anh [CTAAY Axdel 45 19700 1.28%7F SWALEA o &3k
Aot 2000 FE 201230l = 2.29% 2 oo, ICTAMS: A=A F¢ 2

E



L5104 4.0602 F7tglon, FEICT AxHel 745 0314 3342 F7HA
+AEF Aw R VEAFE, 54 2 Fol, AFE, HeSdEAEF S
2okl FEICT A==d el -5 1970 wls] of 10ui7F 718 A= & 4 U0

ICTARE Alz=d3 JEICTAI =AY Z-F 42 19709 1.74%°1 4 2000-123
81%F 0.83%NA 6.67%= SWAHEA 7} BISWAREA thH] 2pA|st= BIFo] AA=
= & F Atk ¥ ICTAAAzH el -5 1970t F-8 1990 d 74 o] Wl Fo]
7hstut, 20009 ] S0 Zaskes AS & F Aok

O [ )
fd @ o A

W

ofN

[T 5-2] =sdid B2 & SWAL=[2aE 5-3] HISW diH] SWAZA H|E M

A =@ =, S2EE H) sHH =g, 22EE d)

P
=
= — T — -

=4, ARz B% ICTAHE AHlZ ZofollA SWARAZE g AabAddl mA] =
&l & Feo= IV Ae & F du 90dEd 197%E AAJEH,
2000-12\d ol = 27.05% 5 AAAshA oF 199 A= S71 As & o ok Wk ICTAA
Ml =3 FEICT ARj2=d e 3% SWARAZE =g d S7tol & Fo| %=
FA e Ae & F vy dE M=o F, ICTARSA R =G ol A 1990 o] #
SWAHEA| 7 RISWAHEA tiH] zpx|8t= HIFol 43 7AA= Aoz 43,
ICTAA A=A 718F AFd Y -9 1990t o] % HISWAHEA] tiH] HlFo] 23]
FaIAY EuE "I fle A2 YERH.



[O8 54] =SHMM FIE T SWA=
A I (Mulag =xmex[ad 5-5] HISW ojH| SWX2X HS H

) gl-(kIHl_,:. =AHH H)
—_— 40.00
30.00 i
25.00 25.00 yd
20.00 20.00 v
15, 15.00 /
= 10.00 -/
i 5.00 e
5 2 -
__'_'—_‘_‘————__________-———"- -5.00 \//
-10.00
-15.00
1 o . 0 19705 19805 19905 2000-12
1 198 1990s | 2000 1 §70s 980s 330s 2000-12
=ICTARAAfH|[ A 0.31 -1.45 -3.59 019 T ICTR L A 2R 1.68 = 1064 43
—CTALE AfH| 2 21 137 101 1826 — |CTAFZ A{H| A 2.59 6.16 9.00 3333
JECT M| A 8.33 154 JFICT M| Ao 61 p

CHATeR TEEed. Y. AN ke, $E AEYA AR SWALA

SN PAE GFS 19909 ol F &% YA, AWHOE 197040
034%011A1 2000-2012'd 0.76 0.2 <F 2uj7}e A& ch T =B ] )zl A
SWAHEAZE BISWARA ol A s wFe 19804 ol F A&Hom Frle

Ao 2 e

[OE 5-6] =sdid B2 & SWALZ[OE 5-7] HISW OiH] SWAIZA H|E H

A 2l =(C|E, 222E H) =2tO|Et, 22EE H)

1.00 160

120 140

:% 1.20

:E 1.00

0.40 0.50

0.10

e 1 1 1 2000-1 197 1 1 2000-1

= 3kicT 1 5 —3kcT 0.6 5 1

12. SWAEA 9| F4 B & =3NE F7He 79 =

lo &

o Kt b

SWALEA o gt FARAG Al A7E SW Aol I =54 g
H3 2 YeEllE 29 ZE BA, 2000874 =% A ZF7)ol 34 7]4
ettt E3 E2RA AdE 4.14%9 B 909t =FAAAA

ok
ofN M N

N
ﬁ_‘



77t FARAA 90dT] Zut 1650%9F 90T Fut 19.09%2 EA UEhd AL
g 4 AT W 20059 5E 2012971 K9] wEANA Z71E F SWAEA
7= 3.97%2 shetag),

[0 58] =sdMY FIE & SWALZA J|H=(E2EE

Al)
7% 25%
|
V% ia .09% o
4% 6505 = — 1E 59%
15%
3%
2%
10%
1%
0% Bl
5%
1 1 5 1095680 2000-205 2008-£97%
2% 0%
i N EW — W WS TEA
 CEIE s ] 9 9 0= =—e=—Share of SW

ol A Eokd=E A¥EW tad 2o AA, Axde By, ICTARES
1990-95d 5.01% A 1995-00@ 11.47%7FA Z7Fth7F 2005-12'd 32082 Th4&
stetalth. o] ICTAAE A== vi7EA 2 1990-95 7 1995-00d 5%t & Holtrt
2005-12d & FAast 1.86%= UERdTh olH 7 X FHAEA JEG BF
ded Aotk @ WISWAREA  tin] SWAEAS =3ANY  TldEs=
ICTAAA Z=F o] 19901d-1995  25.12%° A4 2005-2012'd  4.18%=  7+4F a1,
ICTAREA =4 o] 1990-1995  13.94%14 20000 =4¥b 31.88%= “<sIATHrt
2005-20121 12.37%= st=tgith. a2l BICTAIZ=H Sl 749, 1990-1995 2.61%°l A
2005-2012\d ol 5.67% 719 =S YEFAT

20) =3t 7hAA S WlalE w3l Harmonized HEdolHE ] &3 FAxAS AAZ=H, v=2 SWAE
Al thet 7FAA = 1990t HE &8 7hest o ol 190U E 7oz &4



[ 5-9] =sdMd B2 & SWA=[aE 5-10] HISW tiH] SWXAI=X H|S H

M I2l=H =, =22E F) stHl =, E2EE F)

o

14.00
12.00

1 ”
5
B ~ MM
p
B ,;_'___.__"” gy
i
g g
7
1990-95 1995-00 2000-05 2005-12
— AAF A [ = = ARR g
THMHZEY 526 185
— T _i c 1 '_'l'_'l_ 22 37 —_— TR rolls | 12 T M 37 Qjﬂﬂ 132
T SHEH 1% 032 3188

=4, ARlze] Fy, = Ad AATE TG Wkl A dFe oI

wZel SWARAS =FAAAE dete]l HA Fyth o EHE, 1990dRH 19954
HICT Aulz=gel A$ =5 Z7h80] 031%E, ol -7.52%% 7123
TN FdFES A ol SWARATE = AT PR IE=
gtotatrlo] ojggel gtk Ed 19959 RE 20004the] ICTAHE Anl~el A4
SN S0l 04820, o] A FRAHAE(-4.07%)] Far A7 ol
7] W&ol SWAHRA S ZHEE sofstrlol ofE o] Utk ol& HISW AEA
el SWAHEA o] =AY F7HE Al AT nprbA o of o] AUth

[22 5-11] =SHMH FIE2 F SWAZ
M Il E(MulAae, =mRpxy[38 5-12] HISW iy SWAHZX H[S

) sHAMd|2gl, EXHE $)
120000 E0L0 sz
1000.00 0. >
800.00 50.00 " \\
50000 4. e .
el 30
000 \
200.00 T —— 10
200,00 e 1 .__________——-—_'_
R 1990-95 199500 | 200005 2005-12 190-95 1995-00 2000-05 2005-12
=—|CTMAMHAY 077 558 0.16 149 TITEatAH AT (1154 158 053 260
=ICTAIZ AH|A%| 3165 -187.50 185.00 122 T ICTAIS ME[ZZ 3745 na7 7255 29
IFCTAH[AS | 1045.6 11124 3333 678 LML 54 60.74 1118 751

URA B e 2 7]
5.22%% i1

Qo] 7% SWARA 7} wEAFe vlAE YT 1995-2000
7128 om, 2000d-2005 0.74%= atetgitkzb 2005-20129 TRA]

T
P>



1.05%% 5713t

[2E 5-13] =sdMd S8 & SWA=Z[aE 5-14] HISW tiH] SWALZX H|S H

A I =l 222E = 21|t EE2EE )

2. BAARR7H =

2.1. SWAZA S Fd BH A AR 7=

F7ke] F A F7kol SWAL S SWARA Y Gge HH AN T Ak wIF A4

A 1l
Z Swardel wEe Adddel FALT RIMGAA AR vMFe A 1%l
A2 Xk, S T SWEA T3 SWAHRA HFTE 1%E dA Xeeh.2D
<IE 5-1> MM & SWad v E (291 %)
T 1970y 1980'ACH 1990y 2000—-12
SMM F SWAKY HIE 0.06 0.13 0.39 0.66
FIVIR & SWMH HIZ 0.07 0.17 0.54 1.00
MM F SWEXL HIE(%) 0.08 0.18 0.48 0.75
Y4 B SWAHER HIE(%) 0.00 0.00 0.01 0.03

P

o Ouvw 71

SWALEAN H]ZE= (SWAFEA] A}-L H]R)(EAALON or E JAH] L)

D &84 5 SWEA} v]F=CWEAT/(FAFAta),
% O O w 71 [e)

SAY A7 F AN ZhEIM SWARAY =S U@ ot 1y
Zod 197080 0.19%°] E3std 7l =+ 2000-20123 1.31%71ZFo.2 S713lT
SWAEAZE 5 Aol A AASE wFolh, B F SWHAS NFS 1

YT FAE nEHel T & YLk

21) KLEMS A5 W #AFEIAHl= #d 4kd(computer and related activities) & SWAHd oz BEF3 A}

hal



[O3 5-15] 3HLEIIE & SWAZ2M 7| =(FAEE )

12%
10%
8%
6%
4%
1.31%
2% 0.34% 1.25%
0.19%
-] — :
19705 1980s 1990s 2000-12
-2%
— NT m MNEW — W - LA
O AR TP g Share of SW

o|Z AW E Ay HET, AA, AxPe H$, ICTHAN ICTARE, FICT Ax 25
WA AR NS A5 AE T 5 Atk CTAR AZ 39 107040
0.14%9 " 719 =7} 2000-12'd 0.61%= Fosdorm, 22 7|3t ICTAS AxdS
0.06%N1 A 1.04%, BIICT AzHel A5 0.08%4 0.89%= st T HISW
ARA ol SWARATL B Z7hgo] AR WFE AA T Tk 53 ICTAE
Azdel A% 19700 0.58% AE HIEo] 2000-12'd Eo)A+= 19.35%° 23l
MSWAEA AL Z7hgo] SWARARD HE Ag HejzT)

[ 5-16] S S7I2 & SWAL=ZA [ 5-17] HI|SW diH] SWALZA HS H

Zl=(®l =, LY H) 2HH =, =22E H)

19705 19805 19905 2000-12 90s | 180s | 1990s 2000-12
014 033 060 061 —TMARES 143 508 6.16 510
0.06 02 035 104 — T2 HEY 058 178 385 1935

=]

-FCTRZY | 008 010 018 089 —JHURIY | 0% 056 114 368
=7, Aul=Y A ICTARS AiRjZ2 RofolA SWAHRAZE FALMAE S7HE



H) X = %ol 1970 ) 1.09%l 4 2000-12'd 6.61%% A& o2 Z713 AL
o Wb ICTAAT AHl =2 SWARA o] A= S48 Sk 2 %k%
+ O
5}l

S

& N odo X 4

o, H]ICT AHl2YS 1990t 7t=] F7FshthrE 2000-2012'd of & 7HA4sh
Aot dH AE=ge A, ICTARE AHI2=GelA] 1990 o] % SWX}%
ISWARE A thu] A sh= HlFo] 543 AA= Aoz £49351, ICTAHA=
718k A4 749 1990t o] & HISWAHEA thH] HlFo] 23] AR AY E
A7 fle Ao® YEyT

0 e 2

[T 5-18] 44 JIJ2 & SWA=EAN[2E 5-19] HISW tiH] SWXAI=X H|S H

I =(Mu|2¢f, EEEE H) sHMul A, FREY M)

Fa b £ s a1 e e
coooDoo oo
n

=|CTMAMHAS 018 062 065 0.33 —CTAEA M A2
=ICTAM2 MH[~A% | 109 114 293 .61 ——|CTME MHHAY 24 401 784 2540

JHCT MH| A 0.17 0.56 387 200 FHCT A~ 0.33 0.87 6.23 6.03

PR e 2 T o] - 19709 H] SWARA o FA= T Aol WA= G gl

Hgiov, 19908t 0.58%% F7HIoH, 2000_121,4 Oha 350 0.49%E
2k FH, WISW AEA} SWARAL] HlFL AVEE A&How Zrlsl
o] SWAHEA o] FA7F vISWiH] FAY2H %7}«1 719 2ol FolAal = A=
o

= A~
geld 4+ Qo

a

—_—

dob 30 N



[OE 5-20] 4L SI72 & SWA=A[IE 5-21] HISW OjH] SWAt=2A H|E M
=g, E2EH

) 2t(7|Et, E2EE H)

0.70 160
0.60 140
120

I
R R = I —1
S - -~

19705 19805 15905 2000-12 - 15705 1980s 1990s 2000-12
==3HCT ?|E} 0.00 0.12 0.58 0.45 =3FICT 7| E} 0.00 0.27 0.80 147

2.2. SWAZA Y £4d BH F AR 79 =

SWAHEA o] et FHARAGES AASHH, SW7F 4% F7HE9 JdEs o
7 sk, 95WHE 2000 7kA] SWAHREAIS] FAA FT7HEo] 6.03%] Subs)
A AT & Jed, FHAEAS 3HA Z3kS o, 19909t SWAHEA 2] Vo=
25%¢°l ®3tH ©& At

r° P

[O8 5-22] SMMEBIIE & SWAIEZA | (S EHA)
12%
105
8%
8%
4%
2%
e ——
1990-95 1995-00 2000-205 2005-12
-2%
. NT NS W O of 5W
_—EA7E o QIEANE TR —e=S5hare of SW

o] A E AHEH, AA, AzHFe A5 ICTAHE AxH> FAHE ST
SWAE A7} kA sk H]Fo] 19708 254%% HuxE DA on, 2000-12\3
0.79%=2 stk HICTAIZY S ZB-¢l= v7HAR 197090 1L5%=2 HiAE
2% ol 2000-12'd 0.68%= attFch. Wk ICTAAL Azl 4% 197040



246%2 HAWAEZ BAAGsF 2000-124744 A&How seasd. .
Azel A WISWHiH SWAES] F A4 7= Wahs ICTAL Az ICTAE
Azol =T 1990 hel 7bg A Yehdehzl 2000-12d thi Fo B 0w, wh,
ICTA4 Azge 197040 o] F A&Ho= shetat 2L AT & Uk

[OE 5-23] 4L BI2 & SWAL=AN[TE 5-24] HISW OjH| SWAZA H|E M

JNE(H=, FELY ¥ M=, EREY %)

149 156 119 0.39 ICTMA RS 31 1416 8.00 397

L. ——d

JFICTHEY 0.45 150 149 0.68 FFCTHEY 268 1094 18.35 625

A, Avl=gY A SWAEREAZE F A4S St AA| Sk vl ITARE-
AR 2L 1980 20.25%%2 =om, 19907t 12.57%E HA T T4
Adl =g el A% 19703 0] -0.49%°1 A4 2000-123 0.72%= A EH o2 FVIgloy, 1
T2 A o, HICTARI =Y 4% 19703 3033%%2 =w=°ou 71 BT
&How stata vk FH, AulaGolA HSWARA] i) SWAEA o) S
7 71dx WHEg= ICTAE APy ICTAAE AHj=gde] 1970\ ol F-E
1990 a7k A S7FskH A AR FElE Holw, 2000-12'd o4 shEtek As geld
I Atk gAEs] 2000-121d0) EolA HISWAEA] Rtk SWARA 7 YA F71
7l &o mR|= BlFo] S0t & 4 Ut



[a8 5-25] SMa B2 & SWALZAM[OE 5-26] HISW dfH] SWALZXM dH| S H
I E(MHAY, ERRY ) sHMu| el ZREY %)
35. 5 )
300 i \
25.00 \ x
15, g 20.00 1
100 : i N\
5 - ;
0.00 : ___.—-—""""__
-5.00 -10.00
1970s 19805 19405 2000-12 19705 1980s 1590s 2000-12
= ICTA A AH| A S .45 a4 0.69 2 ICTAR A AP A -4.62 -181 274 2.24
|CTAIE AH| Ao b.68 20.5 12.57 458 ICTAIE M| A 23.18 3125 3779 22.58
* JFICT AH| A 30.33 26.13 3.36 132  JEICT AH| A 2 4556 4696 B.29 784

AA, 71el 4ol A% 1980 11.67%= 71
sttty 3 HISWoH] SWAFE ] FA4 ST} 7] o
el thrl, 2000-129 0= 1.47%2 518 o)

[OE 5-27] 4L BI=E SWALZA[23 5-28]

I =(Ie, F22EH F)

=
S

14.00 5.
12.00 ‘5
10.0 3:5:
2.0 3.00
2.50
6.00 200
400 150
1.00
o
B 0.50

19705 19805 15905 2000-12

== 3FICT 7| E} == 3FICT 7| E}

=roem, 2000-12d 1.05%=
S+ 1980 4.61%= 71 =A

H|SW tid| SWAL=X H|E H

=t(7|Et, E2EE F)

19705

19805 15905 2000-12
461 99



A2A SWERY] @2 AR AR BAA oI5
L SWEZe] & mlef AA &3 =2A AF 23
L1 A3 Ayl 4%

o AFE SW A AANY E3sh n§
A Aotk mepA Lol A AFI AU

]

Z1Ed AluEl e}, Hln o] He Al 7HA AldEle

SAst A AlolE SAHLE AHEIA Y.
A

SWALE o] thet T2 +F0.75%)0] AEH oz FAEHTI 7HE 9t oy
AYg 2 12 SWEAF o] 7|9 =0 20143 0.75%N A 254 4

of 0.65%% RolA+= A-f-olth. A Aug e 28 SWEA FF0] 7IEd=< 2014
W 0.75% A 224 Z713te], 201739 0.85%7F He At A Avge 3&
SWEA =50] 7]ZA X2l 20143 0.75%00 4 ZF% =715k 201739 0.90%7}F =
= Agoltt. a8 BE Aug oA 20179 AAE SWEA F£F& 2030@ 71X

A% fADTT HE

<FIE 52> & ANUZ|2H SWFA &

SW etz (2014) SWE ST (2017~20301H)
7|EeH ALtE| 2 0.75% 0.75%
AlLtE|2 1 0.75% 0.65%
AlLtE|2 2 0.75% 0.85%
AlLtE|2 3 0.75% 0.90%

1.2. 49 23

Augled AlEdold 2% A3E AAl A4 A M EH, Alude 3
NA 71 & AALEEQ@HE T GDP A4&E 2.55%)< EAoH, Alyg e 1o] 7}
e AARGE(@H T GDP AHE 1.69%)< H AT



<E 53> B AL W AMMTE(S: %)

NE = 7|=et AlLt2[2 1 AUzEl2 2 ALEl2 3
GDP &&&(2014E ~ 2030) 38.49 30.71 45.75 49.61
HET GDP H&E 2.06 1.69 2.38 2.55

Z, SWAE O g Fats 7] HQ AALALS 2R, Exv Zastd AAA
J =

= ) Az, SWEA A%
FEol ®S5E, ICT ¥BAA B4HE T4 71EAR} ICT EAA A3}
£ leNaE B A4 Pl ol Fold AuBEol FrjsE otk @, A
Gele B 6r) A A% WHE ASUE Avnd 0y g o] AF

F717FA B4l Ao ICT AL Fdo] A

she Az 2 Auagels FHAA 07 1Tk =,

SWEA St ICT A4 B2 ICT A8 &3 Ftje oo i, ol dore

2 ICT 249 Ase 7% AnE ZUAA ICTE Agsts 45 42FL
o

ZA7E AL EAE do

22) o] AFolA TR AHEF T 240 Ade EdE D ICT A4 Muj2=( “SS24. SWAHY” =3, 2)
o
H

ICT A4k Alz=d( “SS23. HW4kd”  Z39h), 3) ICT ARE AHI2=( “SS15. =4v) Bl oA <sdrd” , “SS17. =
& 2 EHYE], Feah 32 Ao, “SS18. WEEAl B oARIA WA 29, 4) ICT A8 Alx=d( “SS07. 3}
Al 9 oJekEF", “SS09. = HAFT, “SS10. €wkZ1A W A\ “SS11. =487 23, 5) JE ICT
Au2=( “SS16. &< B Had”, “SS19. 3E A 2 o=, “8520. s Aul =T, “SS21. B g9l AL
EAAMR Y, “SS22. &3 9 UlgpAn|2y” 29, 2Eal 6) 3F ICT Alx=h( “SS03. 4 &F”,
“SS04. A F ZkEAIET, “SS05. HA) B Fo], Ql=dr, “SS06. My W A f{AF”, “SS08. Hlw
EZFEAFT, “SS12. ZEAl Y AF B dUbET 2E F 6719 Y HFEoE AEFE Ay

B Ay 8 ARHE BAsET



I 54> 7| FCH AlL2| R ofjd] AlU2|H M MET HaHSHY: %)
2015 2020 2025 2030
ALt2| 21 —-0.79 —6.16 —7.62 —8.69
ICT &k ME|AY AlLtZ| 22 0.73 5.84 7.26 8.30
ALtZ| 23 1.12 8.99 11.20 12.80
ICT At AlL2| 21 —0.45 —4.87 —6.99 —8.49
H =9 AlL2[22 0.42 4.60 6.64 8.07
- AlLt2| 23 0.63 7.08 10.23 12.44
AlLt2| 21 —0.60 —5.18 —6.88 —-8.19
ICT AHE MH|AY AlLtZ| 22 0.55 4.89 6.54 7.81
AlLt2[23 0.84 7.53 10.07 12.04
AlL2| 21 —-0.73 —5.74 —-7.20 —8.34
ICT AHE A=Y AlLt2| 22 0.67 5.41 6.83 7.95
AlLt2| 23 1.02 8.31 10.52 12.25
AL 21 0.55 1.62 —-0.14 —1.51
FEICT MH[AY AlL2[22 —0.51 —1.60 —.008 1.1
AlLt2[23 —0.78 —2.49 —0.20 1.58
ALt2| 21 —-0.25 —5.74 —-7.20 —8.34
FEICT M= AlLt2| 22 0.23 2.56 3.86 4.94
AlLt2[23 0.35 3.93 5.94 7.60

Z A o]
1
& e AAaT

AlLt2|2 7| &0k AlLt2| 21 AlLtg| 22 AlLt2|23

7|ZQHtiH| & &R E - —4.63% 4.21% 6.42%




E)

[2E 5-29] 7| &2t AlLt2| 2 ojd] 2} AlLta]

1Z.00%

10.05%

A0 00%

B.00%

65.00%

4 00%5

2.00%

00055
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=10 De0ee
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[ 5-30] 7| &=t ALl dje] AlLt2|2E g AR 5
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jih3

o
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rlr
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o

flo
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dood Ropy ox o
R T O
s 2 s g ¢4

2 FoAxEs ¢ AR AALAE
wxolH, = oA Y AAS =F #AHL Jung and Thorbecke(2003)3} Ojha,
Pradhan, & Ghosh(2013) 9+& #zslH Ho.

LSu,t = ¢ * EthE+¢1 * (w?—l/wi—l) * [(1+gt—1)/(1+rt—l)]

LS, = (1 +gl,t) * LS,
where LS, = L1, + L2, + L3,

Ll = L1, — LSy,
L2t+1 - L2t + LSQ,t - LS3,t

o] MF EEE& 7IE CGERF| Frista, Alugle 45 F7hsted, o
Alutg] 2ol A= 20179 A" SWEA k= 0.85%7F 2030 7FA] A =AM =,
EER HgrT 2014Q@FHE 201797FA] 0.05%%2 H=F F7Fste 203048 71A]

FARGI HYsta

<Z 56> w=ol oist FXII DHH FI AL L 4

sw Zets swalete ng SR HAE
(201481) (2017~20304) (2017~20301)
7|Eet Autale 0.75% 0.75% -
AL 1 0.75% 0.65% -
ALzl 2 0.75% 0.85% -
AUzl 3 0.75% 0.90% -
AUzl 4 0.75% 0.85% 0.05%

23) Jung and Thorbecke(2003)3 Ojha, Pradhan, & Ghosh(2013), 19 & 2].(2018)2} o4 #(2017)¢] AFE

al



AA A4 ZwolA 2w, BAYE 20304 NEe® AL 4 RE Aue

9 7S UEES ST 5 Yotk AT, ok

t A4 A% B9s B8 248

88 AT, B8 AUEe 49 A el Bk FA6 wel wEAEe S5

FEol Bt U™EA olRold, u%d wF ICT

ARAZ BEBRAT B BEHHL, B AU tr] A4ERe] § FUHTIL
]

[T 5-32] 7| & Alvt2lL o] ALz GDP +=ZE(2Hel: %)

Vet LULD LVLD VL LVL0  LVLT LUV

Mita MIA N1T Wn1Q M0 NN WY1 NI '\:'\?\ A MY WE WYY "\"‘\q '1:"ﬁC '\:';-'

&1 VA0 VI MIe LVULT VIV VLl DV

vpes AlLEEIR2 -0--AlLt2|23 —o=A|Lt2|24
(SWEAIEYZ:0.85%) (SWEXIE2FT:0.90%) (SWHAEZ:0.85%,
DREAFHYE:0.05%)

1.(2)e] AelA A EIYA 7]E<t AlvtE]l e vl Alug el 6 4k
=% HIE AU L 4o dEsiAE AHEAE, AUg L 4= AUg L 2
FEZo oA O 52 59 =% S0 E3E BYs &
3], ICT A8 AHl2=gd 3 ICT ARE AxYS AHE}S o, AL

9 2030Lﬂ 71%¢F =2 e oF 7.81%, 7.95% E& F£FEo A= =
A3E Holx WA, Aug L 4oAE s 77 71FEQ X
FEo] e FUEAE BIS AT &

>
r



<E 57> 71F ALt2l@ oju] AL2|2 @ Mol W ME (Tl %)
2015 2020 2025 2030
AlLtE| 22 0.73 5.84 7.26 8.30
ICT Y&k Mu|AY AlLtE| 23 1.12 8.99 11.20 12.80
AlLtE| 24 0.89 7.62 10.30 12.30
CT Ak AlLtE| 22 0.42 4.60 6.64 8.07
HE AlLtE| 23 0.63 7.08 10.23 12.44
AlLt2| 24 0.46 5.39 8.37 10.74
AlLtE| 22 0.55 4.89 6.54 7.81
ICT A8 MHIAY AlLtE|23 0.84 7.53 10.07 12.04
AlLt2| 24 0.69 6.38 9.09 11.11
AlLtE| 22 0.67 5.41 6.83 7.95
ICT A8 A=Y AlLtZ| 23 1.02 8.31 10.52 12.25
AlLtE| 24 0.82 7.00 9.49 11.30
AlLtE| 22 —0.51 —-1.60 —.008 1.11
Non—ICT AMH|AY AlLtE|23 -0.78 —2.49 —-0.20 1.58
AlLtE| 24 —-0.39 —.035 2.14 4.08
AlLtE| 22 0.23 2.56 3.86 4.94
Non—ICT Mz AlLtE|23 0.35 3.93 5.94 7.60
ALtz 24 0.37 4.06 6.35 8.07

olo] Wal, Aubele 4e] |FSE AvkEle hul 4] B A4S Wl Avkeh AU
9o 39 N2 AU ol 4 B 4% Wst AnE Wws) wE, Ade
ol M= ICT AsE Hashe 41, 283 ICT A8 2 An 28 Agsts A=
9oHlz A X ICT HoF AYE A2F o) S£Eo] U FEeAE
AL BAL 5 ATk AF, AKTAL @A) FEOE fASUA SW AR 5 3
g B 204D ASGIGEe Dl ICT Aok Bels) Aol e SoelA

H, 2§ 2 HAI=Ex FUAZ AS-AUE L o= ICT Hef S AYs o
Bl Ao AEE Fo &3V ¢ Ibges ASE T
Non-ICT A8 3 Non-ICT AxHE AHHHE AL 39

735, 2030 7]=<t
s=x) hH] OF 158%, 7.60% Eo Szo] Az ZUEdE Hol:= wu Auae 4
NAE ST Aol AEL A tul oF 4.09%, 8.07% we FEe] 4EF ZUE
$E RS AT 5 Yok BF, AL 404 A AUPe F G B
Zo BAMY 37 dehde 2, ICT Fok 4 Non-ICT 4 TF@ 4+
Avke] HEF FHARE 07 B AR Bl

d da FF Aolo WIS A HEW, AU 494
d =5 ¥ zZEn|ge] Azte] AEFE i
s

Sro] WE wEASY SUSI} USHA FFH A,

!
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0.040%

0.020%

0L000%

-0.020%

-0.040%

-0.060%

0080

-0.100%

szo 2UEE 71 wEASY AT o] oA HUHoE 1A vE
swol d&etA olFA 1, o wet dsd = ASY At daol Hast
235 Hole Aot

[38 5-33] AlLtel2 2 did] Alute]2 33 42| 8 =2|o|g $+F(Thel: %)

A0 1.00%

200% 0.50%

0.00% -

200% £ N & & e 5 i 0 U of o

400% P L R e

600% - 2. Oty

£.00% -1.00% TGy

- Saa~w

-10.00% E 5 ...

12.00% o e
-14.00% -2.00%

A28 —8— AlLlZ|24 oo ALIE| 23—5— AlLIE| 24
(@) =3 L=xto £ =Za|o|Y b) =8 =SAte| A =Z2(o|d

S gz 2gox AR, AU olAE 49 10% 25BN HFe] A3
o Zastt AL FAT 5 AU, B9 £F AZe) F9, 0.033%p 71
AT 5 AT A, SWAE w& gig Fx7F A dojv= 7ol
O & AA48% a3E ERHARE &5 BEx% 124 Yeds 1T +
c}.

[O2 5-34] 7| & AUE| 2 ofjy] A Alv2|2 H

I_

kol

242 10% X S9(40-60%) =2S=% &5 H|ES H

(HRl: %p, #AMUEE 203049 = 7| &)

0.033% 0.033%
0.0079:0-010%
I
0% ASHo] A His
0.012%
0.041%
-0.084%

s AURQ1 eAUR9? sAURI93 = AjlRe4



A6d 24 H A

A A79 89 9 A4}

W7ol WART SHHAA SWE Fbsh Ade] YA S PPN AT
2 AFHAE FTse] Trke] AANFE olnE YFYOE g3 Ytk WA
SWk F53E AX AAH BhE YPHOE FHHIL ole] U FFEAE 54

ol2]gt FA oA o] A= AA BAA BHANA SW Ao -2 BA Aol dnt
U 7oA =A AHrEa SWAHE B4 the 58345 =5 AR AHAA F
At WHECZ = AAFAI CCGEE #E&3on, Ases IFALHFEF)
KIP(Korea Industrial Productivity) At&5& 7|¥to. 2 =% World KLEMS, A}3] A A 34 =
T &89t 1990d o] SW A& Fx7) 58] FUksta e AL ST
Ak 1990t o] HIZ7HA| AZIEE FES|IA AN FAH= AR Fol
SW A3} st=go] A9 HlF WHEE A4y EH, stEdo]7l H o= E
AEHOE Asstil v s Hola o

A4 AR A, SW Aol =54 STt TR AR o E e A5
A7 EE 540l B4 - o= stgste 1980 o] & SW A9 71 E= 2
38 0.97%1 A4 1990 ) 4.14% 2 4311, 20008t SolAE AA =S A
&9 oF 4.71%E AAsta Aot o= P il ’\“?j of| A x}A| 0}31 A+ Hl
Ao gte &% T 9 st A

g A e st HE AT & l Els er% 474 SolowA AR o)
SW7F &< v A< & + o

=4, SWAEEZ mE AAddaxsE duEd, SWAEY FBx s
0.65%°1 4 0.90%% ZAd A AWF GDP AAEL 1.69%)A 255%= 5k
EE 4w A& WskE wme] BE, ICT A4 Aulay 9 A2 ICT A
Al B Al xzdo] BT Ho 12%°1d 7w, ICTeF Bl gle Anl~
Azy =@ Ad 15% o4 A 20143 7|Foz 20309744 e =4
& sHA stAA SWAHRE2L S St -5 GDP A7 ol 5420 I

A
R L)

o rlo sk

(S1y 4
T
%

AT A

24) “You can see the computer age everywhere but in the productivity statistics.” (R. Solow, New York
Review of Books, July 12, 1987)



AR, SWAREAT wF3t £50] MAE GFL AVRH, SWAR T2 FF0]
oW & w5 At 1FY ol Ao 642% Ft@ch det SdRe] mE
=EFL WEHE UVEY SWAR E4 £FEo] HolAdwW AA, 44 wFol B
FoE A 297%2 Al A @x, 59 Teey =3 FaFS & 5 Ak ol
get F3F AZe] b ASESS HF HS gadth ge fes %d
zZelrjge] EAE DY W wH FAse =FAE SUEES PP
Bast Ak EA, SWAREAES JEdnt s/ 99 1449 =549 4d
Zeju] gl e 1:@&1 =AY 4¥ ZeuRt 84 bvhEA Z71eth o B
D5ATY A% =EAY AF AR £FO] SWAREAT ool wet AAA
At

MATO R F7 £ES 48 =EAB SUSE FYANA DHA =EAR Gk
doE sbntEd Flste w%d w54 £88 WEAL £ QU] B @
ol weh =EATY WS FHES AT wdol YYHoE AYH: =IS
ARt A Auel o8 T Btk AnAoR A 4 SHAA 2w, 713
¥o 29 GDP 44 E%E Byth =3, 0% FA0 BE =545 SUSI}
gutsil FHHRA, £7 FEo) SAEE M wEAE] SUE Pl oHA
JojHoE 1&A wmFe FFol AW olFAL U Ee ZAYY ENE
ERSUAE 45 EXE 12/ JEde 308 5 AN

A A7 A%t FF FHA

AR, AFIA hF ATE SWARY AAYY D YAY S EE Aot
2t AW RA 2Pt @AV Ak SWARY FYe aghE Bl 2
LB B0l B Al A AR FAF SWAR FA7E 0% 7PhE wA w

H)

F AHl2E 7% 2al AFEE HAF 2 AS A ¢ Ao meEkA AE S0
ARl &A0o] Hasith

=4, QAL TE S FE3 ATFNAE e ASAFAA FAHS tAEHAA +X
g Higo 2 AT 2E Bdded, uAgEs & ]—.E: HASIA A7 e &4
Pgozn BHPO S AT a7t Ut BP9 i xoAE ICT A&
Aot Todrsol AP oE BEddtty 7HEstd e, 59 =59 32 AA
33t= F(task) HYE A EEEE Bo AAEH AL wrgd gaby) Jbsska g



AR 712 Avkg ot 2 37) AAAGA G AR e g2 U
SolE Way ol

AR, o] ATE SWAHE EAZ Q3] =FAFE] FF3L BT 5 Urke HE A
Asta QEEl, 53 F4d =EAF0] 74 A% A0 dgEh et SWAR
st BEo] Weol e FAE WAAE o FAME 53 FHA =EAFY 1%
AeFAe o5 AUT & Y AANLT AT/ BAP RO By



WAL =AM A8+ SR 29 24 (291 %/9)
o sS4 AEdE g S o gol=
== =7t JESw \ sw oIXRHz | eS
1970HACH
ICTY L H =Y 14.10 10.33 0.18 0.54 3.05
ICTAFE A=Y 1.99 1.35 0.03 5.46 —4.84
FEICT M =Y 6.50 2.40 0.02 0.49 3.60
ICT A& ME|AY 9.78 1.81 0.03 0.01 7.93
ICTAHE MH|AY 3.56 2.70 0.07 —-0.28 1.07
FEICT MH|2Y 0.12 1.63 0.01 0.25 —1.77
FEICT 7|E} 2.95 1.68 0.01 0.03 1.23
T 2.38 3.02 0.02 0.11 —0.78
1980ECH
ICT A ® =Y 11.46 3.06 0.18 0.63 7.60
ICTAIE MZ=& 6.33 3.47 0.08 4.51 —1.74
FEICT M =Y 6.92 5.23 0.04 0.69 0.96
ICTA M Mu|AY 9.65 6.77 -0.14 0.38 2.64
ICTAFE MH|AY 0.89 1.46 0.09 0.21 —-0.87
FEICT MH|AY 3.25 5.44 0.05 0.42 —2.66
FEICT Z|EL 9.64 5.62 0.02 0.83 3.18
T 6.14 5.96 0.06 0.63 —0.50
1990 CH
ICT A ® =Y 22.03 6.96 0.45 0.44 14.19
ICTAIE MZ=& 6.78 3.01 0.14 2.39 1.25
FEICT M= 7.52 4.55 0.06 0.69 2.22
ICTE L ME|AY 9.75 3.29 —0.35 —0.01 6.81
ICTAIS MH|AY 1.156 2.31 0.21 0.22 —-1.59
FEICT MH|~Y 1.05 3.78 0.31 0.67 —3.71
FEICT 7IEL 4.58 4.75 0.04 0.94 -1.14
T 4.31 3.99 0.18 0.67 —0.53
2000—2012
ICTY L ® =Y 10.50 4.99 0.24 0.50 4.77
ICTALE M Z=EE 6.89 1.75 0.28 1.37 3.48
FEICT M= 3.59 1.80 0.12 0.45 1.22
ICTE L ME|A 5.33 2.34 —0.01 0.39 2.60
ICTAIS MH|AY 1.22 0.99 0.33 0.55 —0.64
FEICT MH|2Y 1.59 1.88 0.12 0.84 -1.25
FEICT 7|El 3.93 2.19 0.03 0.27 1.44
T 3.84 2.21 0.18 0.49 0.96
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FE A Sectors in /O Table(7| £5.2)
083 [
0B84 1 e
oces ! 7hE ol AEEAY
o8 | {i&E E2ME
087 | SH g/ W HA4R
o | [ EHE
b =4 5 29|, ogg 1| HIZ
s gud o 1 HEA
(Wood, paper and 031 ! ?lﬂ' fA] 5 TR
printing products) 09z 1 G| g S| AR}
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