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The Impact of ICT Sector on Economic Output and Growth*

Yie, Myung-Soo** - Nam, Soo—-Joong***

C Abstract-’ This paper analyzes the size of direct and indirect impact of the information and communication
& _ technology(ICT) producing sector to the Korean economic growth We first divide the entire economy
into the ICT producing sector and the ICT using sector, and estimate the contributions to the economic growth by
each sector. We also try to answer the question on what the possible causes of the ICT producing sector's contribution
are to growth. In oder to find the answer, we focus on the change in the relative prices of ICT products produced in
the ICT producing sector and examine the long-term relations among the relative prices of ICT products, the ratio of
ICT products used in the ICT using sector as an intermediate input, and the output of the entire economy. We find that
the overall economic growth has been weakened but the ICT sector's contribution to the growth has increased.
Specifically, the indirect contribution of the ICT producing sector, through the ICT using sector, to economic growth
was greater than the direct contribution of the ICT producing sector itself. We also find a stable, long-term negative
relation between the relative prices of ICT products produced in the ICT producing sector and the ratio of ICT
products as an intermediate input in the ICT using sector. In addition, the decrease in the relative prices of ICT
products produced in the ICT producing sector increases the use of ICT products in the ICT using sector and the
output of the entire economy. These findings can be interpreted that the price decrease in the ICT products improves
the production efficiency in other sectors and helps directly and indirectly, accelerating growth of the entire economy.
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(Fig. 1) GDP Ratio of ICT Related Sectors*
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note: *) Figures in the graph represent year on year growth rate. RGDP, ICT-p, ICT-u, and NICT indicate the real GDP growths for the entire
economy, the ICT producing sector, the ICT using sector, and the remaining sector, respectively.
source: The Bank of Korea
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(Fig. 2) Real GDP Growth by Sector*
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§3p2 gk, 247172 1971958 2016971 ole], o}& A
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CXF Y= x— (1) T 1).0 Alols Al HNAE Az A
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(Table 1) Contribution to Real GDP Growth by Sector”

1971~ 1981~ 1991~ 1996~ 2001~ 2006- 2011~ Al
1980 1990 1995 2000 2005 2010 2016
RGDP? | Growth Rate 9.289 9.93 8.43 5.66 4.74 4.13 2.97 7.06
Growth Rate 22.01 17.42 16.46 19.83 11.68 8.70 5.65 15.47
Cont. to
)
ICT-p? Growth 0.70 0.97 1.04 1.75 1.22 0.92 0.61 0.98
Cont. Ratio 6.35 9.16 12.30 12.70 26.43 28.27 19.72 14.61
Growth Rate 9.62 11.28 9.61 4.83 4.11 4.27 3.11 7.43
Cont. to
12
ICT-u? Growth 2.44 2.89 2.83 1.45 1.27 1.34 0.96 2.03
Cont. Ratio 18.39 29.07 33.88 28.40 25.25 32.50 32.13 27.56
Growth Rate 8.48 8.59 7.43 4.49 432 3.47 2.09 6.12
Cont. to
)
NICT? Growth 4.96 4.90 3.79 1.90 1.84 1.62 1.07 3.28
Cont. Ratio 62.39 50.19 45.23 46.40 39.94 40.67 37.19 48.05

note 1) Numbers in the table are average values during the periods.
2) RGDP, ICT-p, ICT-u, and NICT indicate the real GDP for the entire economy, the ICT producing sector, the ICT using sector, and
the remaining sector, respectively.
3) The real GDP for the entire economy consists of gross value added and taxes less subsidies on product. Therefore, the differences
between the total real GDP growth and the sums of contribution to growth are those of taxes less subsidies on product.

GDPS} 9A|5H4] A Hck. waba] dd7pssioz 7€ Ad GDPY g A%7]ox ¢ Eet A4 44 GDP AFES A5k A Het. B
FQ AT AY7|odE A2S Yot SUH 7ol A5 Y1 7EAE, APER ] B vhiAo] AEsleE Wk A7 52 0]83}d]
A7) g A&t Sl (Jeon & Kang, 2008)
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(Table 2) Unit Root Test Result"

ADF test Phillips=Perron test
Level Difference Level Difference
Y, -0.15 -6.47"7 0.44 -6.35™
z, -2.95 -5.04™ -2.31 -4.72”
b, -2.19 -5.35™ -2.19 -6.25"

note 1) Numbers in table are t-statistics.

2) Superscripts ***, ** and * indicate that the null hypothesis that there is a unit root is rejected at a significance level of 1%, 5%, and

10%, respectively.
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(B3) 3NE ZY Z1t: (p, 2)
(Table 3) Cointegration Test Result : (p;, z,)
o’ NumbEe(r}sU;);(glno;ntegranng Trace Statistics 5% Significance Level P-value
None *V 21.56 20.26 0.033
At most 1 5.27 9.16 0.254

note 1) Superscript * indicates that the null hypothesis is rejected at a 5% significance level.

I 4) Granger Q11}2HA

LS

Zt)”

Z%: (p,

(Table 4 Granger Causality Test Result : (p;, z,)"
H, : Null Hypothesis F-Statistic Prob.
b5 2.66 0.08
bz 1.21 0.31

note 1) In case of (p,, z), we set 2 lags.
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(Table 5) Estimation Results Using CCR and FMOLS : (z,, p,)
=1 tnpt e

Coefficient CCR FMOLS
0.123" 0.124™
" 0.012) 0.011)
-0.055" -0.057"
. (0.012) (0.012)

R 0.83 0.83

note 1) Numbers in () indicate the standard deviations.
ook sk

2) Superscripts
respectively.

, and * imply that the coefficients are statistically significant at a significance level of 1%, 5%, and 10%,
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(Table 6) Cointegration Test Result : (y,, p;, 2,)
H, : Numbers of Cointegrating equations Trace Statistics 5% Significance Level P-value
None * 56.57 35.19 0.001
At most 1* 24.51 20.26 0.012
At most 2 4.70 9.16 0.317

note 1) Superscript * indicate that the null hypothesis is rejected at a 5% significance level..

z7) Granger olnHA Y Zut: (pt, Zt), (Zt, yt), (yt. pt)

(Table 7) Result of Granger Causality Test : (p;, z,), (z¢, ¥2), (s, P)

Null Hypothesis F-Statistic Prob.
b, =z 2.66 0.08

(b, 2)"
D 2, 1.21 0.31
z, 7y, 0.26 0.89

(. )
z, <Y, 1.02 0.41
b, =Y, 2.77 0.04

@, b)
by, 1.64 0.18

note 1) In case of (p,, z), we set 2 lags, and for the cases of (z, ¥),and (p,, v), we apply 4 lags.
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(Table 8) Result of Granger Causality Test : (£,, y,)"

Null Hypothesis F-Statistic Prob.
z, =y, 2.34 0.07
Z, <"y, 1.48 0.23

note 1) In case of (2, ), we apply 4 lags.
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(Table 9) Estimation Results using CCR and FMOLS : y,=u,+w,z,+,

Y= o, + 0z +¢

CCR FMOLS
10,515 10.378**
“ (0.382)1) (0.426)
29.667** 31.198*
” (5.092) (5.031)
R’ 0.87 0.85

note 1) Numbers in () are the standard deviations.
2) Superscripts

sofoke ok

. and * imply the coefficients are statistically significant at a significance level of 1%, 5%, and 10%, respectively.
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(Appendix Table 2) The Real GDP Growth by Sector (%)

ICT-p ICT-u NICT RGDP
1971 18.43 10.99 8.73 10.45
1972 22.75 9.50 5.41 7.15
1973 29.42 12.16 14.11 14.83
1974 26.59 8.34 8.10 9.46
1975 8.96 8.02 7.76 7.86
1976 33.04 12.55 9.84 13.12
1977 18.82 12.17 11.85 12.28
1978 31.64 12.14 11.36 10.77
1979 23.49 0.78 8.19 8.63
1980 6.93 3.59 -0.59 -1.70
1981 9.21 8.20 4.48 7.18
1982 6.39 10.00 8.06 8.27
1983 24.58 12.42 12.24 13.24
1984 24.96 9.94 8.88 10.44
1985 5.72 9.85 7.07 7.75
1986 25.57 13.59 8.24 11.22
1987 30.96 15.96 9.29 12.47
1988 20.58 14.86 9.74 11.90
1989 8.91 9.12 0.96 7.03
1990 17.32 8.82 10.91 9.81
1991 11.86 11.21 9.85 10.35
1992 11.29 7.29 5.69 0.18
1993 14.48 8.94 0.16 0.85
1994 21.11 10.30 7.66 9.21
1995 23.54 10.32 7.77 9.57
1996 14.95 7.39 7.16 7.59
1997 10.29 5.86 5.47 5.92
1998 12.94 -5.92 -5.36 -5.47
1999 30.20 9.24 8.60 11.31
2000 30.80 7.57 6.53 8.92
2001 11.57 3.24 4.57 4.53
2002 15.72 8.96 5.81 7.43
2003 8.89 1.81 3.04 2.93
2004 16.02 2.12 4.59 4.90
2005 6.20 4.42 3.57 3.92
2006 9.11 5.22 4.32 5.18
2007 9.07 0.36 4.97 5.46
2008 8.21 2.85 228 2.83
2009 3.60 0.74 0.76 0.71
2010 13.53 0.18 5.02 0.50
2011 12.82 4.06 1.09 3.68
2012 3.43 2.56 1.96 2.29
2013 06.43 2.94 2.24 2.90
2014 4.75 3.79 2.49 3.34
2015 2.36 3.34 2.11 2.79
2016 4.13 1.97 2.61 2.83
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(Appendix Table 3) The Contribution to Economic Growth by Sector (%p)

ICT-p ICT-u NICT Total
1971 0.48 2.71 0.21 10.45
1972 0.601 2.37 3.68 7.15
1973 0.88 3.30 9.08 14.83
1974 0.86 2.11 5.50 9.46
1975 0.15 2.21 5.15 7.86
1976 1.07 3.29 6.42 13.12
1977 0.67 2.93 5.97 12.28
1978 1.35 3.19 431 10.77
1979 0.88 1.52 5.47 8.03
1980 0.05 0.75 -2.16 -1.70
1981 0.47 1.65 4.41 7.18
1982 0.25 2.26 4.56 8.27
1983 1.18 2.88 7.33 13.24
1984 1.26 2.50 5.29 10.44
1985 0.27 2.29 4.58 1.75
1986 1.49 3.60 4.84 11.22
1987 1.83 4.59 4.42 12.47
1988 1.28 4.12 5.25 11.90
1989 0.52 2.53 3.18 7.03
1990 1.12 2,51 5.11 9.81
1991 0.71 3.21 5.35 10.35
1992 0.64 2.01 3.26 0.18
1993 0.84 2.68 2.86 0.85
1994 1.28 3.08 3.84 9.21
1995 173 3.19 3.67 9.57
1996 1.09 2.22 3.55 7.59
1997 0.71 1.81 2.71 5.92
1998 1.16 -1.78 -3.86 -5.47
1999 2.78 2.80 436 11.31
2000 3.01 2.21 2.72 8.92
2001 1.12 0.96 1.96 4.53
2002 1.62 2.83 2.39 7.43
2003 0.97 0.55 1.20 2.93
2004 1.72 0.66 1.95 4.90
2005 0.68 1.35 1.70 3.92
2006 1.00 1.62 1.98 5.18
2007 0.97 1.99 2.31 5.46
2008 0.84 0.88 1.05 2.83
2009 0.37 0.24 0.34 0.71
2010 1.42 1.96 2.41 6.50
2011 1.40 1.25 0.53 3.68
2012 0.38 0.81 0.94 2.29
2013 0.69 0.92 1.14 2.90
2014 0.53 1.17 1.25 3.34
2015 0.25 1.01 1.12 2.79
2016 0.43 0.57 1.42 2.83
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(Appendix Table 4) The Sectoral Contribution Ratio(%p)

ICT-p ICT-u NICT Total
1971 4.63 25.94 59.39 100
1972 8.49 33.21 51.53 100
1973 5.95 22.22 61.25 100
1974 9.07 22.34 58.14 100
1975 1.92 28.16 65.55 100
1976 8.14 25.06 48.98 100
1977 5.50 23.90 48.60 100
1978 12.57 29.59 40.03 100
1979 10.22 17.57 63.44 100
1980 -2.95 -44.07 127.00 100
1981 0.53 22.98 61.44 100
1982 3.07 27.35 55.16 100
1983 8.88 21.72 55.38 100
1984 12.07 23.98 50.69 100
1985 3.44 29.53 59.13 100
1986 13.30 32.10 43.15 100
1987 14.69 36.79 35.47 100
1988 10.78 34.64 44.12 100
1989 7.40 36.03 45.29 100
1990 11.44 25.60 52.07 100
1991 0.82 30.96 51.65 100
1992 10.39 32.53 52.74 100
1993 12.34 39.08 41.75 100
1994 13.89 33.50 41.72 100
1995 18.09 33.35 38.30 100
1996 14.36 29.18 46.69 100
1997 12.04 30.62 45.81 100
1998 -21.19 32.601 70.51 100
1999 24.57 24.79 38.52 100
2000 33.71 24.81 30.49 100
2001 24.80 21.24 43.28 100
2002 21.83 38.08 32.14 100
2003 33.15 18.85 40.96 100
2004 35.11 13.55 39.89 100
2005 17.25 34.52 43.44 100
2006 19.34 31.23 38.34 100
2007 17.71 36.41 42.21 100
2008 29.86 31.20 37.22 100
2009 52.49 33.58 48.54 100
2010 21.93 30.10 37.06 100
2011 37.93 34.08 14.46 100
2012 16.40 35.37 41.18 100
2013 23.96 31.82 39.51 100
2014 15.78 35.06 37.37 100
2015 9.10 36.22 40.23 100
2016 15.17 20.26 50.38 100






