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Abstract : The securing of raw material is an important requirement for economic development. Many
countries, including Korea, actively seek out a stable supply of minerals such as manganese. Manganese
nodules are rock concretions on the sea bottom formed of concentric layers of iron and manganese
hydroxides around a core and include several strategic minerals necessary for economic development. In
particular, the manganese nodule development project (MNDP) plays an important role in the Korean
national economy. This study attempts to apply input-output (I-O) analysis in investigating the economic
impacts of the MNDP in the Korean national economy. A static I-O framework was employed, focusing on
four topics in its application; the production-inducing impacts, the value-added-inducing impacts, the
employment-inducing impacts and R&D-inducing impacts of MNDP investments on other sectors. To this
end, several versions of the demand-driven models are utilized. In addition, inter-industry linkage analysis is
performed to obtain information on the forward and backward linkage effects of industries, including
MNDP, to quantify the strength of causation among these industries.

Key words : pacific ocean, deep-sea manganese nodule, input-output analysis, economic impact,
demand-driven model
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Fig. 1. Framework of looking at deep-sea manganese
nodule development project in this study
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Table 2. 29 sectors re-classified in the study
Codes Sectors

1 Agriculture, forestry and fishing

2 Mining and quarrying

3 Food, beverages and tobacco products

4  Textile and apparel

5 Wood and paper products

6  Printing and reproduction of recorded media
7  Petroleum and coal products

8  Chemicals, drugs and medicines

9  Non-metallic mineral products

10  Basic metal products

11 Fabricated metal products except machinery and

furniture

12 General machinery and equipment

13 Electronic and electrical equipment

14 Precision instruments

15  Transportation equipment

16  Furniture and other manufactured products
17 Electricity, gas, steam and water supply
18  Construction

19  Wholesale and retail trade
20 Accommodation and food services
21  Transportation
22 Communications and broadcasting
23 Finance and insurance
24  Real estate and business services

25  Public administration and defense

26  Education, health and social work

27  Other services

28  Dummy sectors

29  Pacific ocean deep-sea manganese nodule

development project

Table 1. Definition of Pacific ocean deep-sea manganese nodule development project in input-output table

Large-sized Codes Sub-sectors Notes
Deep-sea mineral resources 7 Metal ores Medium-sized
Mining machinery 233 Construction and mining machinery Basic

Mining ship 49

Ship building and repairing

Medium-sized
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Table 3. Sectoral forward and backward linkage effects

Forward linkage effects Backward linkage effects

Code Sector
Value Rank Value Rank

1 Agriculture, forestry and fishing 0.9555 16 0.9091 20
2 Mining and quarrying 0.5822 28 0.8708 22
3 Food, beverages and tobacco products 1.0890 9 1.0728 8
4  Textile and apparel 0.8080 19 1.0537

5 Wood and paper products 1.0493 10 1.0325 15
6  Printing and reproduction of recorded media 0.6631 22 1.0525 11
7  Petroleum and coal products 1.2996 5 0.6041 29
8 Chemicals, drugs and medicines 1.9516 2 1.0529 10
9  Non-metallic mineral products 0.7357 21 1.0313 16
10 Basic metal products 2.0189 1 1.1281

11 Fabricated metal products except machinery and furniture 0.9925 14 1.2189

12 General machinery and equipment 0.9457 17 1.2296 3
13  Electronic and electrical equipment 1.0420 11 1.2333

14  Precision instruments 0.5945 26 1.0412 13
15 Transportation equipment 0.9925 15 1.2158 5
16 Furniture and other manufactured products 0.6438 23 1.1302

17  Electrictity, gas, steam and water supply 1.0966 8 0.7544 28
18 Construction 0.6039 25 1.0468 12
19  Wholesale and retail trade 1.3240 4 0.8538 23
20  Accommodation and food services 1.0197 12 1.0390 14
21 Transportation 1.1624 0.8086 24
22 Communications and broadcasting 0.9069 18 0.9692 19
23 Finance and insurance 1.2408 0.8719 21
24 Real estate and business services 1.7995 3 0.7849 27
25 Public administration and defense 0.5260 29 0.8041 26
26 Education, health and social work 0.6234 24 0.8057 25
27 Other services 0.7558 20 0.9946 17
28 Dummy sectors 0.9931 13 1.4392 1
29 Pacific ocean deep-sea manganese nodule development 0.5840 27 0.9944 18

project
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Table 4. Economic impacts of pacific ocean deep-sea manganese nodule development project investment on other sectors

Production- Value added- Employment- R&D-inducing
inducing effects inducing effect inducing effect effect
Sector Value
(‘:3(1::; Rank (\:3(1:3 Rank (persons/  Rank (\:3(1:3 Rank
1 billion won)

Agriculture, forestry and fishing 0.0026 25 0.0015 21 0.1015 11 0.0000 23
Mining and quarrying 0.0011 27 0.0007 26 0.0062 25 0.0000 22
Food, beverages and tobacco products 0.0047 23 0.0013 23 0.0172 24 0.0000 14
Textile and apparel 0.0062 20 0.0019 20 0.0496 15 0.0000 17
Wood and paper products 0.0088 17 0.0023 19 0.0421 16 0.0000 18
Printing and reproduction of recorded media  0.0017 26 0.0007 25 0.0184 23 0.0000 21
Petroleum and coal products 0.0257 10 0.0068 11 0.0048 26 0.0000 13
Chemicals, drugs and medicines 0.0601 5 0.0129 7 0.1401 9 0.0007 3
Non-metallic mineral products 0.0079 18 0.0023 18 0.0318 20 0.0001 11
Basic metal products 0.2185 1 0.0379 2 0.2053 7 0.0005 4
Fabricated metal products except machinery 0.0676 4 0.0196 5 0.4012 4 0.0002 8
and furniture
General machinery and equipment 0.1414 2 0.0372 3 0.5671 2 0.0014 2
Electronic and electrical equipment 0.0469 7 0.0115 9 0.1345 10 0.0024 1
Precision instruments 0.0127 14 0.0033 15 0.0786 14 0.0004 5
Transportation equipment 0.0143 13 0.0031 16 0.0346 18 0.0003 7
Furniture and other manufactured products ~ 0.0049 22 0.0014 22 0.0333 19 0.0000 15
Electricity, gas, steam and water supply 0.0229 11 0.0086 10 0.0301 21 0.0001 9
Construction 0.0029 24 0.0012 24 0.0291 22 0.0000 19
Wholesale and retail trade 0.0542 6 0.0321 4 1.3012 1 0.0001 10
Accommodation and food services 0.0095 16 0.0038 14 0.2186 6 0.0000 25
Transportation 0.0284 8 0.0115 8 0.3045 5 0.0000 16
Communications and broadcasting 0.0120 15 0.0055 12 0.0356 17 0.0000 12
Finance and insurance 0.0278 9 0.0161 6 0.1490 8 0.0000 24
Real estate and business services 0.0712 3 0.0487 1 0.5629 3 0.0004 6
Public administration and defense 0.0003 28 0.0002 27 0.0026 27 0.0000 27
Education, health and social work 0.0066 19 0.0045 13 0.1002 12 0.0000 26
Other services 0.0057 21 0.0029 17 0.0915 13 0.0000 20
Dummy sectors 0.0186 12 0.0000 28 0.0000 28 0.0000 27
Pacific ocean deep-sea manganese nodule 0.8854 0.2794 4.6915 0.0067

development project
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[Impact on own sector| ~ [Impact on other sector] | Total impact |
Production- - 1.0000 won 0.8854 won 1.8854 won
inducing effects 96.2 billion won 85.2 billion won 181.4 billion won
) ) )
Value 0.2893 won 0.2794 won 0.5687 won
Added-inducing | =»
effect 28.2.billion won 27.3 billion won 55.5.billion won
) ) 0
Employee- 3.8256 persons 4.6915 persons 8.5171 persons
inducing per 1 billion won per 1 billion won per 1 billion won
effect 368.0 persons 451.3 persons 819.3 persons
) ) 0
R&D-inducing | =» 0.0149 won 0.0067 won 0.0216 won
effect 1.4 billion won 0.7 billion won 2.1 billion won

Fig. 2. Summary of the economic impacts of pacific ocean deep-sea manganese nodule development project
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