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The private sector is currently reviewing the feasibility of the project or deciding economic policies by analyzing the economic
ripple effects. However, the arms acquisition project focuses on the need for the national defense weapons system by analyzing
the costs and the effectiveness of the analysis and reviewing the necessity and feasibility of the project. In order to analyze
the economic ripple effects, KB (the Bank of Korea) prepares and publishes an analysis table of industrial associations in a
given unit. [AAR (the industrial association analysis report) is difficult to apply directly to the defense weapons system. Therefore,
research on the economic ripple effects applicable to the defense arms procurement project was needed. In this study, we propose
the generic methodology for estimating economical and technical ripple effects resulted in acquiring new weapon systems. Based
on the analysis of inter-industrial relations, economical ripple effects are estimated with production inducing effects, value-induced
effects, employment-induced effects and export-induced effects. Also, the technological ripple effects are estimated with techno-
logical intensity represented by investment cost in research and development. To show the validity of proposed methodology,
a case study of acquiring new weapon systems such as GR (guided rocket), destroyer, and helicopter is accomplished. From
the case study, it is concluded that these economical & technological ripple effects can be used as a reference to decision making
in the course of acquiring major future defense weapons systems.
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<Figure 1> Interindustry Analysis Flow Chart A71M, Byt
AAABATE A Lst VeduATE AES L, ol& (2) MAMSHEHA L ALS
7GR FA] B 7t RN E U E AET FYASE QAR 9 A Auw) wx
E9)E AE gola AT + QA AN, AR
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4350 W Y08 TSN, FATRE FOEUS AN Do 2L AgPgNos 2ART A%
v o e e A K FHE A={a,}, i=1,--,nj=1,--, nol2} 3},
Endogenous Part Exogenous Part
Distribution g - g - Income | A Gross
Input {eion Intermediate | Consumption | Final Demand| (eyciuded) | Amount
J Sum Investment Export Sum
1 2y Dy D W, Gy 1y By Y M, X
Endogenous i Zn Zygeer Ziy, w; Gl E; Y; M; X;
Part T .
n Zn Zni L W, G, 1, E, Y, M, X,
Intermediate Sum v U-- U,
Employee Compensation Ry R R,
Business Surplus Sy 8 S,
Endogenous | piyed Capital Consumption | D, -~ D, D,
Part Net Production Tax Ty Ty T,
Total value added Vi Vi V,
Total Input Amount X, X X,

Zi @ j The ith intermediate Input Required for Intermediate Demand
W, : i The second Intermediate Demand
Uj : j Intermediate Input
Total Input(.X;) = Intermediate Input( U;)+Value Added(V;) (Injection Structure)
Total Output(X;) = Intermediate Demand( 7))+Final Demand( ¥;)-Imported Amount(A%) (Distributed Structure)
Total Demand = Intermediate Demand+Final Demand (= Total Supply)
Total Input(Z”]IXj) = Total Output (iX,;)
=

i=1

<Figure 2> Interindustry Association Analysis Table Framework



114 Sang—Wook Shin - Cheon—Kyun Oh - Dong—Soon Yim - Bong—Wan Choi

AX+Y-M=X (1 (4) 1RFLA > ME
HAF5 WAL NS FEEI, PUE =EFLE
VI AR A A, X FHENE VA gy ggaste b wERRERe 457
=3 = -
FELME, ME FRUNEAE A 4 (R F gn ame) ¥4I DELE ol 3ol 2
= = S
4 MHE e s 9 EE wEY 5 DEAU(L)S AYE FHEY
A v (X) 0.2 thro] aAYAFE ANt
A 28 (A A= ST THEAL RS
X=(I-A)""(Yy—M) (2) A=
- - Li
8] Aol A (7—A4)"'S Leontief F3&@olg} 3ln, A4k L=~ 4)
u} = i

<Table 1>3} ZFo] 4FFolH = =EFEYY L=(x7} Ha $90] x=(1—49) 'v'E
A3 £9E TREA g AALNY YAMARE g,
ol-g3his AALFAGS FA 591 PR 1FA
#8 AAANMARES ol Gt AFRASETL k. L=((—a 1y )
2 oATdME FUAdE NEeR s (40 9e

e o] Aol (A9 & DEFUAT B

2 @,

: ) ST L AaeEe SAEDR £YES BE FU4R AT
7F7HA ﬂﬂﬁ—g V, F7PHA A iz E s 4 ek o 2 gome HEras 4000 NANA ATEQ uA
W v=AYX o] AT RS o] Aol AMFARAY o) gz sewgne oy o] REa. 42978

—(7— -1 = 15
X=(—A)"Y'E dHs A ATX+ Y= Mo AR RAY X=(-40"Y'E
- oiiaha ohzle] Aol 47,
V=A"I-A4%) 'y? (3)
] _ A=A Y Y =M (6)
of EE Y, o AN A—-4)7'8 FAHA§
BAS Lol Brh WAFRASE FAN B A WA Fe) AnU-A) TS FARRASYE
AN EEE (4978 ARAHRAFE o] g3tel 4 ol B FARWATE FAANEAAN E2E FY
z @ AG(amE ol gste] B
<Table 1> Type of Production Inducement Coefficient
(1) * Calculate and deriveX = (/— A) '(Y— M) from the basic supply and demand equation AX+ ¥— M= X.

(1—4)" ' Type * End demand vector (Y) and import vector (M) should be given as external variables.

* Production coefficient table derived by internal production without treating imports as external variables

 Assume that the intermediate and all final demand items for each industry segment contain the same proportion of imports
(m*). In this case, the diagonal line, m" which is the factor of income (m*) of each industry, is marked as /= mX

*It can be used as AX+Y—M=X — AX+Y—m X=X .

* As an external variable, only the final demand vector (Y) is given.

2)
(I-A+m")~ ! Type

* Assuming that all final demand items, including intermediate demand and export by industry sector, consist of a certain
(3) percentage of domestic products and imports,

[7— (7—m)4]~" Type|* The final demand A X+ ¥— A/= X is divided into the domestic final demand Y* and export E, instead of M, m (4X+ V)

the following table of production induceme [7—(7—m)a)™’

* Supply and demand patterns for non-competitive import types can be presented separately for domestic and import transaction

tables.
(4) * A'X+ v?= X is established on the domestic transaction list, 4 is the coefficient of domestic input, and ¥ is the final
(71— A9~ Type demand vector for domestic products.

* In the import transaction table, 4™X+ Y= M is established, 4™ is the sequence of import import input factors, and
v is the final demand vector for imports.
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{Table 2> Research & Development Expense Calculation

Self R&D Spending

1 j Area's Own R&D Expenditure

R&D in Korea

R&D in Domestic
Capital Input

d X’? d R’

RILj= -+ R= X
X . j The output of the i industry area purchased
X; 1 Total sales of industry
R, : 1 Internal R&D expenditure of industrial area
R/X; :1iR&D intensity on unit output of industry
RINVE= vy -

LLL ij ij ° X

i

RINV] : j R&D expenditure accrued in capital goods purchased by industry area i
INV{ i Capital goods sold to industry area j

R&D Based on the Input of

m_ e iy

Total R&D Acquisition

Imported Intermediate Goods | x*  : j Intermediate input demand for i goods imports from industry area
a, : Share of import shares of product i of country k
R&D in the ( R,k)
. RINVI= INVI Yoy -
Input-Output Capital g i ;a”‘ X,
By Area

. . . . — d m d m
Internal R&D spending+Indirect R&D incubation : £7;= #;+ DIRIT+ YIRIT]+ Y RINV+ Y RIN V]

i=j i=j i=] i=j
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Sang—Wook Shin - Cheon—Kyun Oh -

<Table 3> Cost Analysis Result(Assumption)

Dong—Soon Yim - Bong—Wan Choi

The Total Cost of The Project IPT Total
Research Research Consignment Business Research Activity Administration| Investment
Equipment/ Activity Research Personnel Promotion Cost (million won)
Material Cost Expenses Expenses Expense Expenses
Guided Rocket 500 30 30 200 30 10 800
Destroyer 40,000 2,000 2,000 15,000 900 100 60,000
HELO 5,000 200 200 1,500 50 50 7,000
{Table 4> Interindustry Table of Guided Rocket Project
Code Industrial Area Code Industrial Area
1 Agricultural and Fisheries 17 Water, Waste and Recycling Services
2 Mining Industry 18 Construction Industry
3 Food and Tobacco Manufacturing 19 Wholesale and Retail
4 Manufacture of Textiles and Leather 20 Transportation
5 Wood, Paper, Printing and Cloning 21 Restaurants and Accommodations
6 Manufacture of Coal and Petroleum Products 22 Isr;fggigogeirelipﬁgrtnzzga;fgplg]dumy 132.
7 Manufacture of Chemicals 46. Other Chemicals 23 Financial and Insurance Industries
8 Nonmetallic Mineral Products 24 Real Estate and Rental Industry
0| M of iy i e e e i 1
10 Metal Manufacture 26 Business Support Service
I b 2| e Admirton et
12 %?néiarf::;grg 2?nfdEl\l/c;(c)i)lrcal and Electronic Equipment 2 Educational Service
13 Precision Manufacturing 29 Health and Social Services
14 Transportation Equipment Manufacturing 30 Culture and Other Services
15 Other Manufacturing 31 Defense Industry
16 Power, Gas gpd Groxyers . i i
Korean Traditional Private Funding
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<Table 5> Production Inducing Effect of Guided Rocket Project

Industrial Area Production Inducer??ntk Coefficient Production Inducement Effect
(1—4,)7'4) (million won)

001 | Agricultural & Fisheries 0.02043 20
002 | Mining Industry 0.00414 4
003 | Food & Tobacco Manufacturing 0.04781 47
004 | Manufacture of Textiles & Leather 0.03929 38
005 | Wood, Paper, Printing & Cloning 0.04985 49
006 | Manufacture Coal & Petroleum 0.15037 147
007 | Manufacture of Chemicals 0.26682 260
008 | Nonmetallic Mineral Products 0.01614 16
009 | Manufacture of Primary Metals 0.34806 340
010 | Metal Manufacture 0.12044 118
011 | Manufacturing of Machinery & Equipment 0.08248 81
012 | Manufacturing of Electrical & Electronic Equipment 0.15962 156
013 | Precision Manufacturing 0.03453 34
014 | Transportation Equipment Manufacturing 0.02784 27
015 | Other Manufacturing 0.06518 64
016 | Power, Gas & Growers 0.12981 127
017 | Water, Waste & Recycling Services 0.02596 25
018 | Construction Industry 0.01488 15
019 | Wholesale & Retail 0.21984 215
020 | Transportation 0.14042 137
021 | Restaurants & Accommodations 0.07286 71
022 | Information & Communication Industry 0.09954 97
023 | Financial & Insurance Industries 0.11103 108
024 | Real Estate & Rental Industry 0.09324 91
025 | Professional, Scientific & Technical Services 0.06226 61
026 | Business Support Service 0.09000 88
027 | Public Administration & Defense 0.00553 5
028 | Educational Service 0.00154 2
029 | Health & Social Services 0.01172 11
030 | Culture & Other Services 0.03463 34
031 | Defense Industry(Guided Rocket) 0.18018 176

Total 2.72645 2,661
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<Table 6> Value-Induced Effect of Destroyer Project

Sang—Wook Shin - Cheon—Kyun Oh -

Dong—Soon Yim - Bong—Wan Choi

o AZFHADATF(N)E ALtk

Frezle] a8 o AlIg= <Table 7> 2¢] 2.29121
B/ Aog Ao Il FA o] digk HAFTEdE
b 432236 0% FAEAY T3] ngfL
FEHAFE 0.0325%/9] 4o g AEEoo] I FA]
et A FE s A& 49 228302 FAH
o @719 LERFEEAAFE 032101/9 dom 4t
Z¥ o] FuFEA g AdFLEadsE = 47
1,855 02 E4=39c}

<Table 7> Employment-Induced Effect of Guided Rocket Project

Value Added | Vaue Added Fopivment | Employment
Industrial Area mlFazto)[ " Effect Industrial Area (name/billion Indu?fement
Al e (million won) ~won) (pErseoCr:s)

001 | Agricultural & Fisheries 0.0443 3,112 Nl—a)Af
002 | Mining Industry 0.0314 2210 001 | Agricultural & Fisheries 0.05684 55
003 |Food & Tobacco Manufacturing 0.0190 1,337 002 | Mining Industry 0.00195 2
004 | Manufacture of Textiles & Leather 0.0297 2,088 003 | Food & Tobacco Manufacturing 0.01719 17
005 | Wood, Paper, Printing & Cloning 0.0475 3,341 004 | Manufacture of Textiles & Leather 0.02569 25
006 | Manufacture Coal & Petroleum | 00716 5,035 005 | Wood, Paper, Printing & Cloning|  0.02536 2
007 | Manufacture of Chemicals 0.1298 9,125 006 | Manufacture Coal & Petroleum 0.00303 3
008 | Nonmetallic Mineral Products 0.0331 2330 007 | Manufacture of Chemicals 0.06348 62
009 | Manufacture of Primary Metals|  0.1172 8,242 008 | Nonmetallic Mineral Products 0.00445 4
010 | Metal Manufacture 00712 5,008 009 | Manufacture of Primary Metals 0.03134 31
ol Magufacturing of Machinery & 00664 1665 010 | Metal Mamllfacture ' 0.03888 38

Equipment ’ 011 I]\E/{lalﬁlgf;ztnlirmg of Machinery & 0.05655 55
012 Manufagturing .of Electrical & 0.1571 11.045 - -

Electronic Equipment ’ 012 gzs&f)ancitcurgfuigfn]egrllfmlcal & 0.07210 70
013 | Precision Manufacturing 0.1004 7,057 — -
" Transportation Equipment i 250 013 zrecmon I\{Ianufact'urmg 0.02479 24

Manufacturing : : 014 I\Ar;‘ngf’;’gﬁ?lﬁz Equipment 0.01469 14
015 | Other Manufacturing 0.0319 2,244 015 | Other Manufacturing 0.02206 »
016 | Power, Gas & Growers 0.1425 10,019 016 | Power, Gas & Growers 0.00789 g
017 gfj\tﬁie Swam & Recycling 0.0466 3276 o g\;m’eswam & Recycling 001577 s
018 | Construction Industry 0.0300 2,111 018 | Construction Industry 020054 196
019 | Wholesale & Retail 0.1996 14,033 019 | Wholesale & Retail 035304 345
020 | Transportation 0.1296 9,114 020 | Transportation 0.17658 172
021 | Restaurants & Accommodations 0.0414 2,912 021 | Restaurants & Accommodations 0.11944 117
022 ig(fi?lrsr?rimn & Communication 0.0798 5,610 022 Etfi(ilrstgz;tion & Communication 0.07285 1
023 | Financial & Insurance Industries 0.1248 8,775 023 | Financial & Insurance Industries 0.06482 63
024 | Real Estate & Rental Industry 0.0898 6,313 024 |Real Estate & Rental Industry 0.02787 27
e O R e O
026 | Business Support Service 0.0768 5,396 026 | Business Support Service 0.21920 214
027 | Public Administration & Defense 0.0355 2,495 027 | Public Administration & Defense 0.12138 118
028 | Educational Service 0.0268 1,881 028 | Educational Service 0.00417 4
029 | Health & Social Services 0.0281 1,974 029 | Health & Social Services 0.02744 27
030 | Culture & Other Services 0.0520 3,655 030 | Culture & Other Services 0.06722 66
031 | Defense Industry(Destroyer) 0.2961 20,814 031 | Defense Industry(Guided Rocket) 0.16650 163

Total 2.4981 175,614 Total 2.29121 2,236
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<Table 8> Export-Induced Effect of Destroyer Project

Export Export
) Inducement Inducement
Industrial Area Coefficient Effect
E(I—A,)7'4F | (million won)
001 | Agricultural & Fisheries 0.0010 68
002 | Mining Industry 0.0001 4
03 | Food & Tobacco 0.0063 442
Manufacturing
004 Manufacture of Textiles & 0.0226 1,588
Leather
005 Woo@, Paper, Printing & 0.0123 %64
Cloning
006 | Manufacture Coal & Petroleum 0.0778 5,471
007 | Manufacture of Chemicals 0.1317 9,260
008 | Nonmetallic Mineral Products 0.0039 273
009 | Manufacture of Primary Metals 0.0948 6,663
010 | Metal Manufacture 0.0254 1,787
011 Maqufacturmg of Machinery & 0.0582 4,094
Equipment
012 Manufagturmg .Of Electrical & 0.4082 28,697
Electronic Equipment
013 | Precision Manufacturing 0.0696 4,895
014 Transportatl'on Equipment 0.1038 7294
Manufacturing
015 | Other Manufacturing 0.0194 1,366
016 | Power, Gas & Growers 0.0005 38
017 Watejr, Waste & Recycling 0.0002 15
Services
018 | Construction Industry 0.0002 12
019 | Wholesale & Retail 0.0261 1,832
020 | Transportation 0.0844 5,931
021 | Restaurants & Accommodations 0.0080 565
022 Information & Communication 0.0048 340
Industry
023 Fmanm'al & Insurance 0.0044 309
Industries
024 | Real Estate & Rental Industry 0.0015 103
025 Profes§1onal, Sglentlﬁc & 0.0117 826
Technical Services
026 | Business Support Service 0.0134 943
027 Public Administration & 0.0000 |
Defense
028 | Educational Service 0.0001 5
029 | Health & Social Services 0.0001 4
030 | Culture & Other Services 0.0018 128
031 | Defense Industry(Destroyer) 0.1040 7,311
Total 1.2963 91,129
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<Table 9> Technological Intensity & Technology Coefficient of Guided Rocket Project

Sang—Wook Shin - Cheon—Kyun Oh - Dong—Soon Yim - Bong—Wan Choi

Average R&D |Total Demand Technical Production Technical
Industrial Area Investment (million won) | Concentration Chart | Inducement Coefficient | Dispatch Factor
(million won)(R) (X) (Rl = R/X) (D) (E = RIXD)
Agricultural & Fisheries 236 642,513 0.00037 0.02043 0.00000751
Mining Industry 172 1,375,670 0.00012 0.00414 0.00000052
Chemical Products 24918 2,723,838 0.00915 0.26682 0.00244092
Electrical & Electronic Equipment 158,516 4,201,969 0.03772 0.15962 0.00602158
Precision Instrument 7,388 381,418 0.01937 0.03453 0.00066878
Transportation 126.32 1,506,709 0.00008 0.02784 0.00053377
Information & Communication Industry 13,186 1,108,577 0.01189 0.09954 0.00118397
Financial & Insurance Industries 2,953 1,360,729 0.00217 0.11103 0.00024096
Restaurants & Accommodations 151 1,502,339 0.00010 0.09324 0.00000937
Professional, Scientific & Technical Services 6,906 1,188,191 0.00581 0.06226 0.00036191
Business Support Service 11,730 459,959 0.02550 0.09000 0.00229514
Public Administration & Defense - 930,799 - 0.00553 0.00000000
Educational Service 7,355 948,396 0.00775 0.00154 0.00001193
Health & Social Services 395 865,907 0.00046 0.01172 0.00000534
Culture & Other Services 12,041 744,944 0.01616 0.03463 0.00055979
Defense Industry(Guided Rocke) 1,780 685,153 0.00260 0.18018 0.00046819
Total 345,478 39,131,338 0.20185 2.72645 0.01847293
<Table 10> Technological Ripple Effect of Destroyer Project
. Technical Concentration R&amp; D Flow Tec“”.“?a' Dispatch
Industrial Area Diagram(RI) RIP= BHI— 471 (million won)
(RII" < domestic capital)
001 | Agricultural & Fisheries 0.00037 -0.00005 3.4
002 | Mining Industry 0.00012 0.00013 9.0
003 | Food & Tobacco Manufacturing 0.00321 -0.00012 -8.3
004 | Manufacture of Textiles & Leather 0.00254 -0.00032 -22.3
005 | Wood, Paper, Printing & Cloning 0.00160 0.00141 98.8
006 | Manufacture Coal & Petroleum 0.00122 0.00087 61.4
007 | Manufacture of Chemicals 0.00873 0.00679 477.1
008 | Nonmetallic Mineral Products 0.00463 0.00545 383.4
009 | Manufacture of Primary Metals 0.00213 0.00576 404.6
010 | Metal Manufacture 0.00366 0.00441 310.2
011 | Manufacturing of Machinery & Equipment 0.01245 0.01374 965.8
012 | Manufacturing of Electrical & Electronic Equipment 0.03772 -0.02122 -1,491.8
013 | Precision Manufacturing 0.01937 0.01459 1,025.9
014 | Transportation Equipment Manufacturing 0.01917 0.02923 2,055.1
015 | Other Manufacturing 0.00148 -0.00043 -30.2
016 | Power, Gas & Growers 0.00418 0.00645 453.7
017 | Water, Waste & Recycling Services 0.00100 0.00106 74.6
018 | Construction Industry 0.00400 0.00018 12.6
019 | Wholesale & Retail 0.00016 0.00002 1.1
020 | Transportation 0.00838 0.00533 374.7
021 |Restaurants & Accommodations 0.00044 0.00004 2.8
022 | Information & Communication Industry 0.01189 0.01452 1,020.8
023 | Financial & Insurance Industries 0.00217 0.00304 213.5
024 | Real Estate & Rental Industry 0.00010 -0.00001 -0.4
025 | Professional, Scientific & Technical Services 0.00581 -0.00040 -27.9
026 | Business Support Service 0.02550 0.01909 1,342.3
027 | Public Administration & Defense 0.00000 0.00000 -
028 | Educational Service 0.00775 0.00273 192.0
029 |Health & Social Services 0.00046 0.00026 18.3
030 | Culture & Other Services 0.01616 0.00916 644.2
031 | Defense Industry(Destroyer) 0.00886 0.00053 37.5
Total TRI = 0.12227 8,595.2
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{Table 11> Ratio of Technical & Economic Impacts to Total

Investment
Guided Rocket| Destroyer HELO
Production ) ) )
inducement effect 200% 900% 60%
Value added 200% 300% 3%

generation effect

Employment

inducement effect 2,283 persons

3,401persons 1,855 persons

Export dispatch

0,
effect 1350%

Technical dispatch

0, 0,
effect 4% 15%

5.92%

*Based on the 1.102% share of Korea’s defense export market
and the 0.572% share of the ship’s export.
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