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Abstract Since the 1970s, manufacturing has been one of the key driving forces that has led to Korea's economic
growth. However, this growth rate has been reduced significantly since the 2000s, and shows that revenues and
employment are steadily decreasing. In addition, while manufacturing investment in Korea has dropped sharply, the
United States, Germany, Japan, and other major countries have increased investment in manufacturing. These countries
have promoted manufacturing innovation strategies that include the convergence of information and communications
technologies (ICT) and manufacturing. For manufacturing innovation, it is important for time and cost savings
required for product development to be achieved by changes in the production process, especially product design.
Modeling and simulation (M&S) is a process that replaces physical product design, mockup making, and testing, with
virtual product creation (modeling) and engineering analysis (simulation). In this paper, we analyze the economic
ripple effect of supercomputing M&S using an input-output model technique based on the input-output tables
published by the Bank of Korea. When we set the M&S budget (about US$16 million for the last 10 years) of the
Korea Institute of Science and Technology Information (KISTI) as input coefficients, the effect on production
inducement, value-added inducement, and employment inducement was analyzed to be US$24 million, US$13.4
million, and 267, respectively.
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Table 1. Basic Structure of Input-Output Tables

W s s T uw 5% BI®T TEREET
A o ~ = ECI O - ol ok gy AT K g X T x®
. o TEIE < - 2T A
= = = m™ oo = Mo R A o P B T o g
k3 —_ © < gt B o e e
<) X ~N > No ~ o] © o [T =W T T B OFr
< 5n o by TG W |ty mtg |ty do T
=0 o I =) % ) o B 1 =0 ot 10T ot [0 W 5 o T

s , o = (- i T Mo B o - B o
I ~ % g <R L - g I ar(ar v [ar B o
oF + - = W M.c | ) 5]0 = o o) [0 o} |© o B b %™
W o B T E xogwi =T - W T W AERE AR RE T S B
BT X T oML < o~ o F % TR T|T 7o 2w R
o do  do o ~X = - oA =Rl e <" Yo zm &R o]

H;I HT X Tm | <t gl UT_ < T =V | T | H_I 9o To Eo o
WOy E R g ~ 0w Moo 2 ok |ok o[k g e PE
£ g ) S N PO o E T Do o M BT e L E L
< AL Bl N J] Ho o o= ~ LT Xeo= DR =o |=o0 =o|=o __ﬂ B oF X o

3 S Ly y T o | — = RNRe ROR o o = o
Wm ‘i AT ° Y A = X oF Lf o = “ﬁu I I —._“= X ~ ﬂv‘._ — va O
A Ry I AN By O o G I (- s (- o o H on 5 T ~X

- R Tl = _FEx & wEEL g
W o7 o ~& = {F oW = A ® ® = gy AR oot X5
o 9y i ¢ F ToEwo4 @z i MHxw O G RE™ oo =E o g

wp T = L o wmEgPE Ew AT P TE M T Ry oS

G T EN o ma X o - N mma  do R0 RO o S =

T4 ow  krroae BecH mb®®, W ® omg =G

o T = A pemax ® Ao Mow o oo = N KRBT g ®

Mr - go o NS 3 oF T oA T =

“TTLETTL 2 f EE sEgz I* 8

S 2| S = o I W B — M 9 Q F KB —_ <

=3|" g TamwEn LT o o ® g i E

2 g PRESgREF o - BT & E T %

2 |5 ¢ 5l & G F R e o o T o g o

g g ~y = 0 J =< , o 15y o

= = T o B S B ¥ R 2 T oo

5 Tl T o o oy = o1 o do o3 A Y

i - Tzl nEL X & 22 sl X E

EEl5 & S W?Awm&rﬁow TR T -~ o i SIS

= ﬂonﬁlqh.ﬂﬁﬂ_ﬂiﬂ s X & W oo R
- 5 El = [= Ta b BET 4 < g g E " X I

- < 7| > 4%4%%@&% + & = < Amﬂﬂ) T XX i

3 ° o1 = — r AU _ | = = 5 s () <

m _|_mm= aled o E < W .MQ X MH ,M m__lu ou S ~ o ~ ) W =2} < i+

2 T < = S TR Ca =y SR RE DY pln

2 _ o T3 &+ o G - Nl = NS Iy =

vm O_ = OH _ ﬂwa m ﬂ/l .NFL LIL .A~l o A ﬂw ET g _,;O il LT X

|51 o ) o T oRe o~ N OHE — o g = _~

£ pln 3 = 9 oo W e N T N

£ SIS al o |y X — Mo °F L T ™ b < T e - < ~

EE PR 2 ~ | X% T 92 ) o R (- AR i A T o X A=~ n

k| *r ol RS BOE oy o R W 2 - = F B = L o0 = & o
%8 2l > %] Mo w o ofE 2o B Tome o ow T L xE L g

T TEFEeazfe® =z 5 5% o’ L5° 3

g 2E|E N o N oy X I i =T o 3

m ca s - >3 < N g5 AR T w = = o Ak R e o o - o -

do Mo ™ M HE T T X I T o =

344



+HEF

g 2g

B 9 AEHelAY Y

A 7]et

AAA shERT B

otk B3] Al e @ Ueke AA4A5Y 2
IR P ool @ol ol §H gle] Fu
M&S®l ZA4 SEast #4412 st egeicin 2
2= 0]
T

Table 2. Classification of M&S in Input-Output Tables
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Table 3. Inducement Coefficients for Supercomputing M&S
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*The Bank of Korea(2016)[10]
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Table 5. Economic Ripple Effect of Supercomputing
M&S(Million won/Person per billion won)

Production Value Added Employment
Inducement Inducement Inducement
Effect Effect Effect
R&D 73 40 68
Consulting 190 108 199
Total 263 148 267
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