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H. H. Suh

AN AGGREGATED INPUT—OUTPUT'MODEL‘FOR KOREA
EMPHASIZING AGRICULTURE

This paper describes an aggregated input-output model
pf the Korean national economy for the year 1970. This model
has bzen aggregated from the 1970 Bank of Korea 56 sector in-
put-output model. Thus the paper will briefly describe the
Bank of Korea model before presenting its results.

The primary purpose of this model is to provide a means
of analyzing the linkages between the Korean agricultural sec-
tor and the rest of tﬁe economy. Because of this both the
discussion and the coverage of the aggregated input-outout
model will be heavily weighted in favor of the agricultural
gsector of the economy.

The activities in the aggregate model can be divided into
groups as agriculture (or primary production), agricultural
processing, agricultural input, iron and steel (an import
using industry),.electrical and other machinery (an export

producing industry) and a residual.

Description of the Bank of Korea Model
" The Bank of Korea (BOK) in May 1973 published a working
paper [_4] which described the structure of the Korean economy

in 1970 using 56 aggregated sectoré. The survey data was



collected based on 340 basic sectors. The basic sectors
wére grouped into 153>fundaﬁental sectors from which the
56 aggregated sectors were formed.

The coverage of agriculture in the BOK 56 sector model
consists of 6 aggregated sectors which were formed from 15 
fundamental sectors which were based on 25 basic sectors. |

The content of the Bank of Korea model is most easily
described in tabular form showing the industries which make
up each of the sectors. Table 1 presents the breakdown of
the 56 aggregate sectors into the 153 fundamental sectors.
Where they provide insight into the linkages with agriculture
the basic sectors are also presented in this table,

The Bank of Korea model gives a fairly detailed account-
ing of final demands and value added. There are eigh: cate-
gories of final demand and four categories of value added.
Final demand is divided into consumption (both private and
government), fixed capital formation (by both the private and
government sectors), changes in inventory stocks, exports,
imports, and tariff and customs charges. Value added is sepa-
rated into conpensation of employeces, depreclation, indirect
taxes less subsidies, and other value added (presumably.

entrepreneurial returns, or profits).



Table 1

Bank of Korea Interindustry Classification Tabie, 1970

Aggregated
Sector (56 industries)

Fandament.al
Sector (153 industries)

Basic Sector for :
Arrangement. (340 industries)

L.

2.

N

v 9

Rice Barley & Wheat 1.

2.
Fruits, Vegetables 3.
and the other
Cereals L.
5.
6.
Industrial Crops 7.
8.
9.
Iivestock & 10.
Sericulture
11.
Forestry 12,
13.
Fishery 1
15,
Coal Mining 16.
Metal Ore . 17.
18.
19.
20.

Non-metalic Mining 21.°

22,
23.

2.
5.

Rice
Barley & Wheat

Other Cereals

Potatoes
Vegetables
Fruits

Fibre & 0il Crops

Tobacco, eten,

Other Industrisl
Crops

Livestock

Sericulture

Seedlings
Forest Products

Marine Fishery
Aquiculture

Coal

Iron

Tungsten

lead & Zinc
Non-ferrous Metal
Ore

Stone Quarrying
& Sand Products
Salt

Raw Materials for
Ceramicao
Graphite

Other Non-metalic

e __ e

Rice
Barley &
Wheat

Pulses

Other Grains
Potatoes
Vegetables
Fruits

Fibre Crops

0il Crops

Tobacco, etc.{ Tobacco
Peppermint
Others

Medicine Plants

Garden Plants

Otners

Milk Cow
Korean Cattle
Poultry

Swine

Other Livestock
Sericulture



Bank of Korea Interindustry Classification Table, 1970.

-~ Cont..
Aggregated Fundamental Basic Sector for
Sector (56 industries) Sector (153 industries) Arrangement (340 industriea)

10, Slaughtering; Meat 26. Slaughtering; Meats &
& Dairy Products; Dairy Products
Fruit & Vegetables 27. Fruit & Vegetable
Canning & Preserving Canning & Preserving

11, Canning & Preserv- 28, Canning & Preserving of
ing of Marine Prod. Marine Products

12, Grain Milling 29. Rice & Barley Milling
30. Wheat Milling

13. Other Processed 31. Bakery Products and
Food Confectioneries

32. Sugar Mills
33. Condiments
3L. Fat & Oil

35. Mixed Feeds
36. Other Food

“Manufacturing

1. Beverage 37. Liquor
38. Soft Drink

15. Tobacco Processing 39. Tobacco Processing

16, Textile Spinning  40. Cotton Yarn
: 41, Silk Yarn
42, Wonl and Worsted Yarn
43. Hemp and Flax Yarn
44y, Synthetic Fibre Yarn
45. Other Fibre Yarn

17. Textile Fabrics L6. Cotton
. L7. Silk
4L8. Woolen
49. Hemp
50, Chemical Fabrics
51, Dyeing and Finishing



Bank of Korea Interindustry Classification Table, 1970

Fundamental

Cont. :

Aggregated

Sector (56 industries)

18, Tinished Textile
Products

19. Leather & leather
Products

20, ILumber Products
Plywood N

21, Wood Producis &
Weoden Furniture

R22. Paper & Faper
Products

23. Printing & Publish-
ing

24. Inorganic Chemicals

25. Organic Chemicals

52,

53.
Sh.

55.
56.
57,

58.
59.

60.
61.

62.
63-
6.

5.

66.
67.
68.
69.
70.
71,
72,
73.

Thes

Knitting Mill
Products

Rope & Fisgh-net
Outerwear &
Garments

Other textile
Products

lLeather -
Leather Products

Lumber

Plywood

Wood Pfoducts
Wood Furniture

Pulp
Paper
Paper Products

Printing & Publishin

Sulphuric acid &
Hydrochloric acid
Carbide

Soda Chemicals
Industrial Gas
Cther Inorganic
Chemicals

Petroleum Chemical
Primary by-Products
Non-Cyclic Inter-
mediate Materials
Cyclic Intermediate

" Materials

Other Organic
Chemical Products

Basic Sector for

Arrangement (340 industries,

Sector (153 industries)



Bank of Korea Interindustry Classification Table, 1970
Cont.

Aggregated Fundamental Basic Sector for A
Sector (56 industries) Sector (153 industries)  Arrangement (340 industries)

26, Chemical Fertilizer 75. Chemical Fertilizers

27. Drugs & Cosmetics 76. Drugs
77. Cosmetics

28, Other Chemical 78. Agricultural Chemicals
Products 79. Plastic
80, Plastic Products
81, Chemical Fibre
82, Powder
83. Paints
’ 81&0 Soap
85. Qthers

29. Petrolsum Products 86. Petroleum Oils
30. Coal Products 87. Coal Products
31. Rubber Products 88. Rubber Products

32, Non-metalic Mineral 89. China Goods
Products 90. Glass Goods
91. Clay Goods
92. Cement
93. Cement Goods
9l,. Others

33. Iron and Steel 95, Pig Iron
. : . 96. Blister-steel
97. Alloy-steel

34. Iron & Steel 98. Rolled steel
Primary Products Products
: 99. Steel Pipe and Galvanized
and Plated steel
J00, Cast and Forged steel

35. Non-Ferrous Metals 101, Non-Ferrous Metals
and Primary - & Gold Bullion
Products - 102. Non-Ferrous Metal

Primary Prodicts



Bank of Korea Interindustry Classification Table, 1970

Cont. ’
Aggregated Fundamental Basi.c Sector for
Sector (56 industries) Sector (153 industries) Arrangement (240 industries)
36. Metallic Products - 103. Metallic Furniture
104, Metallic Products
for Construction
105. Other Metallic
Product
37. Non-Electrical 106, Prime Movers & Boilers
Machinery 107. Working and Processing
' Machinery .
108, Machines for Special Agr19u1tural
Industries Machinery
. 109, Office Machines and
Service :

110, Machines & Apparatus
for General Industries

111. Home Appliances

112, General Machine Parts

38. Electrical Machin- 113. Electrical Machinery
ery and Apparatus
114. Electronic and Comme
unication Apparatus
115. Electrical Home
Appliances
116, Other Electrical Apparatus
and Equipment

39. Transport Equipments 117. Ship-building &*

Renairing

118. Railroad Transport
Equipment

119. Vehicles and
Vehicle~parts

120. Vehicle Repairing
121. Other Transport

Equipmeat

4LO. Measuring, Medical 122. Measuring, Medical
Optical Instruments & Optical Instruments



" Bank of Korea Interindustry Classification Tablé, 1970

Cont.

Aggregated
Sector (56 industriec)

Fundamental Basic Sector for

Sector (153 industries) Arrangement (340 industries)

41. Other Manufacturing
42, Residential Bldg &
Non-Residential

Bldg. Bldg Maintenance

Public Construction
Work

43.

Electricity
Water Service

45.

L46. PBanking & Insurance

47. Real Estate
hsl

49.

Communications

Transportation
and Storage

50. Trade

51. Government Service

52, Social Services

123.

124,

125.
126.

127-
128.

129.
130.

131,
132,

133 .
134.

135.
136.

137,

138,
139.
140.

41,

Other Manufacturing

Residential Bldg.
Non-Residential Bldg.
Bldg. Maintenance

Public Construction
Other Construction

Electricity
Water Service .

Banking
Insurance

Real Estate
Communications

Railway

Highway

Marine Transpor-
tation

Aircraft

Ioading & Unloading
Storing

Wholesale
Retail :
Trade (International)

Trade

Government Service

Fducation
Medical Service

. Other Services



Bank of Korea Interindustry Classification Table, 1970

Fundamental

Sector (153 industries)

Basic Sector for
Arrangement (340 industries)

Cont.
Aggregated
Sector (56 industries)
53. Other Services 146,
.7,
us.

1,9.
150‘
54. Cffice Supplies 151,
55. Business Consumption 152,
56. Unclassifiable 153,
Components of Final Demand
57. Private Consumption 155,

58. Government Consumption 156.

59. Private Fixed Capital 157.
Formation

. 60, Government Fixed
Capital Formation

158.

159.
160,

61, Increases in Stock

62. Exports

Services for
Firm

Sanitary
Services
Recreation &
Cultural Services

Food & Hotel
Services
Services to Person

Office Supply
Business Consumption

Unclassifiable

Private Consumption

Government Consumption

Private Fixed Capital

Formation

Government Fixed

Capital Formation

Increases in Stock

Exports

Law and other Technical Services

Enterprise Services

Ag. Services(land improvement
veterinary services
guidance services

Water

Sanitation

Broadcasting

Film & Theater

Cultural Services

Other Intertainment

Restaurant

Hotel

Personal Repairs

Barbers

Beauticians

Other Personal Services



Bank 6f Korea Interindustry Classification Table, 170

Cont,

Aggregated
Sector (56 industries)

63.
6.

Imports (-)

Tariff & Customs (-)

Ccmponents of Value Added

65.

66.
67.

68.

Compensation of
Buployee

Other Value Added

Capital Consumption
Allowances

Indirect Taxes Minus
Subsidies

161.
162.

164,

165.
166.

167.

Fundamental Basic Sector for

Sector (153 industries) Arrangement (340 industries)
Imports

Tariff & Customs

Compensation of Bunployee

Other Value Added

Capital Consumption
Allowances :

Indirect Taxes Minus
Subsidies



Import disposition is giﬁén a very fine accounting. ‘In
, additidn to the total imports by industry of origin, the im-
ported components of each final demand cafegory and every
production activity are detailed by irdustry, This is done
for both total imports and the imports which the Bank of
Korea designates as noncompetitive.

Since the aggregation process which was followed in order
to reduce the size of the BOK model retained the same structure
of presentation, the description in the next section should
provide further insight into the form of the larger model de-
scribed briefly in this section,

The KASS Aggregated Model

The Korean Agricultural Sector Study (KASS)[:IZJ in itsv
diagrams represents the linkages between the agricultural and
nonagricultural sectors of the Korean economy by a box which
is labeled "National Input-Output Model." The actual reali-
zation of this linkage 1s rather crude, so that a more sophis-
ticated linkage may be desired.

In an effort to possibly provide for this improved linkage
an input-output table was aggregated from the BOK publications
which maintained the essential linkages between agricultural
production and the agricultdral processing and input industries,
but which is of more manageable size,

The principles underlying the aggregation process were to

isolate the agricultural (or primary) production industries in



the origina1 transactibﬁs teble. Then the agricultural pro-
cessing activities wefe~determined to be the activities corre-
sponding to those columns of the transactions table that had
significantly large entries in the rows for the agricultural

| production activities. The agricultural input jindustries were
those corresponding to the rows which had significantly large
entries in the columns corresponding to the agricultural pro-
duction activities. 7The remaining activities were examined

to determine if they required high levels of imports per unit
of output or if they were significant export industries.

Then thesé industry groupings were examined to determine
their relative importance vis & vis the agricultural sector
and the rest of the economy. The important industry groups
retained the same identicy that they had in the BOX model.
Those of lesser importance were combined with other industry
groups which were either substitutes or complements for each
other, or formed an integrated whole where the output of one is
a major input into the other. Finally, the remaining activi-
ties went into a residual category. Table 2 presents the
correspondences between the KASS interindustry classifications
and the BOK industrial designations,

The»coverage of the agricultural sector is the same as in
the BOK 56 sector model with two reservations: leather and
leather products are aggregated with the livestock and seri-

culture activity., The forestry industry is aggregated with



KASS Interindustry

-13-
Table 2
Classification Table, 1970

Aggregated Bank of Korea ' Other
Sector (19 industries) Components (56 industries) Remarks
1. Rice, Barley, Wheat 1. Rice, Barley, Wheat
2. Fruits, Vegetables, 2. Fruits, Vegetables, Other Fruits
Cther Cereals Cereals Vegetables
Potatoes
Pulses
Other Grains
3. Industrial Crops 3. Industrial Crops 0il Crops
Fibre Crops
Tobacco
Medicine Plants
Garden Plants
L. Iivestock Aggregate L, Iivestock and Sericulture
19. Ieather and Leather Products
5. Forestry Aggregate 5. Forestry
20, Lumber Products and Plywood
21, Wood Products and Wooden
Furniture
22. Paper and Paper Products
6. Fisheries 6. Fisheries
7. Slaughtering, Meat and 10. Slaughtering, Meat and Dairy
Fruit and Vegetable Cann- Products, Fruit and Vegetable
ning and Preserving Canning and Preserving
8. Grain Milling 12. Grain Milling
9. Tobacco Manufacture 15. Tobacco Manufacture
10. Textile Aggregate 16, Textile Spinning
17. Textile Fabrics
18. Finished Textile Products



-14-

KASS Interindustry Classification Table, 1970

Cont.
“Aggregated Bank of Korea Other
Sector (19 industries) Components (56 industries) Remarks
11. Other Processing 11l. Canning and Preserving
Aggregate Marine Products
13. Other Food Processing
1,. Beverage
12. Chemical Fertilizer 26. Chemical Fertilizer

13. Other Chemical Products 28, Other Chemical Products Ag. Chemicals
Plastic
Plastic Products
Chemical Fibre

Powder
Paints
Soap
Others
14. Non-Electrical Machinery 37. Non-Electrical Machinery Includes Agricultural
Machinery
15. Marketing - Service 4L9. Transportation and
Storage
50. Trade Wholesale, Retail,
International Trade
53, Other Services Includes Ag. Services

(land improvement,
guidance, veterinary)
and Food and Hotel
Services, Among Others.

16, Other Input Aggregate 24. Inorganic Chemicals
25. Organic Chemicals
29. Petroleun Products
31. Rubber Products

17. Iron and Steel 33. Iron and Steel
34. Iron and Steel Primary
Producte
18, Electrical and Other 38. Electrical Machinery
Machinery 41, Other Manufacturing

19. Residual All Other Industries 23 Industries in All




-15=-

the lumber and plywood, wood productc and wooden furniture,
and paper and paper products industries.

Among the processing industries, a textile processing
aggregate was formed by combining the spinning and weaving
industries with the textile products industry. A residual
processing industry was obtained by aggregating the beverage
industry and the canning and preserving of marine products
with other food processing.

Since they all are used in similar types of production
activities, the inorganic chemical, organic chemical, petro-
leum, and rubber product industries were grouped togather.
Transportation and storage, trade, and nongovernmental ser-
vice activities were grouped to form a marketing-service
aggregate,

Iron and steel products form the major inport-using
industry not represented in the above aggregation. Electri-
cal appliances and other machinery were aggregated as the major
export industries not represented elsewhere.

Based upon this.aggregation process, interindustry trans-
action tables were compiled for all purchases, all imported
commodities, and for all noncompetitive imports. Table 3
’ presents_the interindustry accounting for all purchasés in 1970,

with each unit being one}billion won. Table 4 and 5, respec-

tively, present the disposition of total imports in 1970 and
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Capital Consumption Allowances

Cther Value Added

Hages

46.47 148

2.4, 21,8.55 126.48
41.27 209.67

18.58 493.01 950.61

2.15
L.22

299
(]

e 1)
~ )

Indirect Taxes Minus Subsidies

48.24 16.26 147.98 829.32 2728.24

.29.84 12.36 19.43 48.35 100.63 E8.55 12.57 27.L1 8.96 755.83 .
2% 137.19 199.27 37.64 10,38 18781 65.74 77.31 57.47 66.71 378.14 251.11 32.44 64.28 26.27 1016.80 135.52 94.05 128.53 1510.15 5026.87 1993.33 286.70 509.15 173.95 73.93 376.00 633.07 56.75 5026.87

aeg -

Total Value Added

355.45 152.14 27.00 iso.'u.' 187_.:.5

25

Unit: Billiorg Won

Derived from Bank of Korea

Source:
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Source: Derived frem Bank of Korea Thita: 200 Million Wen
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and the disposition of noncompetitive imports in 1970. The
units for tables 4 and 5 are equal to 100 million won - one
tenth of the units of table 3.

These interindustry transaction tables were converted into
the technology matrices which give the inputs, imports, or value
added per unit of output (A, AM CR AV, resbectively) by dividing
the first 19 columns in each of the transactions tables by the
respective row sums of the total transactions table (Table 3).

Because the data incorporated in these transactions tables
are denominated in won value rather than physical units, infer-
ences based upon these technology matrices must be contingent
upon an assumpticn of constant relative prices at the 1970 levels.
As the relative prices change from the 1970 relationships the
corresponding rows must be multiplied by the new price indices and
the corresponding columns must be divided by the new price indices.
Thus the net effect of such price changes on the diagonal elements
of the technology matrix is to leave them unchanged.

Likewise the final demand vectors are denominated in won
value, rather than physical units. As relative prices change the
'corresponding rows of the final demand matrix must be multiplied
by the new price index.

The effects of such price changes on the orginizatipn of

1/

production indicated by the Leontief Inverse=' -of the technology

-1
1/ The Leontief inverse of matrix "A" is (I-A) ~, where I is the
identity matrix, '
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matrix are very difficult to predict a priori and should be
investigated on a case-by-case basis.

Other than these few cautionary words the effects of price
changes will not be discussed further in this paper. Further-
more, the technology matrices will be discussed as if they were
derived from a physical, rather than a value, basis because the
exposition is somewhat easier.

Table 6 presents the net direct requirements for the in-
puts from the world economy. The positive elements of this
"Technology Matrix" show the proportion of tctal production
available to satisfy worldwide final demands. The negative
elements indicate the amount of output of the row commodity
required to produce a unit of the column commodity.

Table 7 shows the total requirements for all inputs
(domestic and iﬁported) per unit of final demand. A one-
unit chaﬁge in the final demand for one of the commodities
requires production of each commodity to increase by the
amount of the row entry for that commodity in the column
corresponding to the commodity &ith the changed demand.

Both Table 6 and Table 7 are more relevant to the world .
perspective than to a Korean perspective. The corresponding

tables of greater interest to Korea present the amounts of


http:impor.ed

Table 6

NET DIPECT REQuIREMENTS FCR ALL 1:PUTS I.£. TECTNOLOGY MATRIX (I=A)
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domestically pr&ducedvinputa used:per unit of output in
Korea (Table 8) and the amount of Korean domestic production |
needed to satisfy a unit change of final demand (Table 9).

Table 8 presents the net requirements for inputs pro-
duced in Korea per unit of output of the Korean industries.
}The positive elements in each column are the amounts of pro-
duction available to satisfy final demand per unit of produc-
tion of the commodity represented by that cqlumn. The nega-
tive elements are the amounts of domestically produced inputs
used per unit of production of the commodity represented by
that column.

| The columns of Table 9 give the total requirements of
domestically produced goods in each industry per unit of
final demand in the industry which labels the respective
éolumns.

When the value added per unit of output for each commo-
dity is multiplied by the requirements of domestically pro-
duced goods from each industry pér unit of final demand and
summed, we obtain the value added per unit of final demand
‘for each industry. This is presented in Table 10. The value
added islbroken into compensation of employees (wages), capi-
tal consumption allbwanceé (depfeciation), indirect taxes
hinus subsidies (net taxes), and other value, added (moétly

proficg).
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<0001

.e0067

«0315
.0942
.0%90 1
«0C79
0074
1571

Foop
pACKNG

?

¢ 1549
199
«0223
36728
vQb32

. +0033
, 10156
0139,
sgo0!
«aG74

s 0936

00?7

0112
+Qolé
w2211

«0055
0044
P LLF

. sg21%

IRON
Steetb
?

GRAIN
RILLNG
a
.1103
"«0042
.0007
«0019
0070
.0002
.Coo4
1,0054

.o001

. 0267
«0035
«0051
. ,0075
. ,0032

0879

+010%
+0083
,0252
'!187

ELec
,ﬁ‘c" o ®

";Dulz Z:

0045 1

_elgll

Touace
Hfﬂ-
L]
«3041
- 0006
S1439
<0034
s0#6%5
«0pa2
20003
+08pp05
%0000
+003%
S0046
“0062

-

70075

*001?
°0S14
<0134
<0033
_ 20369

c0342

18
20309

:U°7b
*0p78

+0g08
s0g4?
+0n20
+0g02
:0302
:0075
s0pl1?
“0388
;005?

«0248
0388
:D;b?

:2233 i

Es!pL

T
.0181

- .0038
.« 0040

«0027.

.0%79

‘@015

«0022
+0034

" 0012

.0108

20326 -

«G015
0143
#0037

- »1509

+0343 .

+ 0553
«0200
2119


http:T.OACC0.O..PR

Table 10

VALUVE ADDED PER UNIT OfF fFIMAL DEnaAMD BY coMMoDIlY (Av
THEN COMPETITIVE INPORTS AKE 1,0 TIMES THE 1975 LEVEL

co

~ O VBN .S W -

MioplITIES

RBw GRAIMNS
FRT VES OTH
1D *CRUPS
LIVESTOCK
FOREST AGG
FISHERIES
FOQD PACKING
GR MILLING
TOBACCO MFR
JEXTILE

O0TH PROCESS
FERTILIZER
M1SC- CHEM

Gl MACHINES
HKTG~-SERV
CHEM PET RuysB
IRON STEEL
ELEC MACH
RESIDUAL

WAGES

1
«0974
e12066
« 2575
e169%
°2117
«4595
*2255
«2351
©1334
027249
«2253
«2339
*21CH
$282%
1332
« 1957
«2728
«4385

OTHER
VALUE
2

¢ 8254
08385
056356
06269
- .379‘
«3251
«57690
«3201
03274
+ 26060
+3772
01}88
2285
«2379
05156
e1476
v1767
~ «335°7
3574

DEPREC
-1ATN

3

T .,0181

«0169
«0265
.0373
eD262
«0707
«e0376
<0164
. 0104
. 0435
D374
<1413
c9784
spS548
$ G633
0524
« Q415
«03723
0492

» (I-A2AM)

NET
TAXES
q
«0120
«0125
0189
« 0345
+0283
« 31356
0465
«0178
«3615
«0583
« 1673
«01357
‘e 0682
0616
e 0747
«1888
« 3256
00619
e0537

INVERSE)

TOTAL
YALUE

The sum may not add to the total value due to rounding errors.
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The difference between total value added and unity is the
total amount of imported inputs per unit of final demand. Table
11 provides a detailed breakdown of imported inputs per unit of
output by industry of origin. The column sums cf Table 11 plus
the "Total Value" row entries should sum to one,.except for
rounding errors. The imported inputs per unit of final demand
includes the amount of the customs duties on the imports, as
well as the cost of the goods themselves.

The estimate of expenditure on final demand for the output
of each industry that was satisfied by domestic goods is pre-
sented in Table 12. The entries for consumption, capital for-
mation, exports and inventory change were obtained by subtracting
the appropriate columns of Table 4 from the columns of Table 3.
Thus, the customs charges as well as the cost of the imports
are subtracted from the expenditure on final demand. The imports
cotsist of those for final demand as well as used in the pro-
duction of other goods. Tariff levels are based on the level
of imports. The consistency of the imports and customs charges
between Table 3 and Tgble 12 should be noted.

Table 13 ?reaents the valuc of production necessary to
satisfy the domestic components of final demand. These are ob-
tained by multiplying the total requirements for domestic inputs

per unit of final demand (Table 9) by the estimates of final

demand (Table 10) and summing. While avoiding the question of

the feésibility of such production, the entries in Table 13 under



Tablle 11

TeTAL te-pCRT REQUIREMENTS PER UNIT OF FINAL 0EnAND tAn,(l-a,An), INVERSE,
*HER CORPEYITIVE InpORTS AKE 1,0 TInts THE 1973 LEVEL

L

Misc
CHEM
13

.«0004

«0g02
»0Q07
»0002
20165
«00Co
«C20)
+00cCo
:0000
«0Q19
+«Q339
«0gcao

177

«0c1)

20053

.lqaa

*0C14

connopiITiEs RBZ FRY VG INpe
GRAlHsS oTH CROPS
1 2 I |
! Raw GrAlns +0180 «COQ? sq00Q7
2 FRT Vg6 OTH +8051 +0007 +3002
3 INp Cgoprs 0202 o0o! ‘ 3
4 LIveStock 00ct. . .gogl 1802
S FOREST AGG +0240 «0195 eg221
& Fisutples. ... L0000 «Q001 . . _.c00l._
7 FOcD PACKING 0021 «GOO! «c002
8GR ulLne +0030 +3000 ° «Q000
? TOBACCO NFR «00COo <3000 + 0000
10 TexriE «00c3 »2003 +G00S
11 OTH FroOcCSS s0257 «0015 «go21
12 FERTIL12ER +0025 «GO0%.. +g017
13 MIsc cHEM - 0034 +C071 - - .gq070
19 G1 MACHINES <0004 «0006 *0C066
15 BKTG=SERV pLETY L00g8 sgooli
16 CHEm pPET RUB .e0035% .. ,005%__ «g050
17 JRON STEEL s0olg T #6032 . (g017
18 ELEC mACH® 209G6...  .Q008_ _,g012
17 ReSIOUAL 010} 0187 5179
COMNOGITIES oTH . Ferry
. . PROCSS ~L1ZeR
. 11 12
-1- R8W Gﬂklgs <0390 0008
Z fRT VEG OTH <0189 0003
.3 [ND CROpS: 0064 « 0007
§ LIvEsTOCK® - 90002 «0002
S FOREST AGG 0118 . . _,0237
' r!snERl;s .00p7 2+ 000!
7 FOOD PACKING 20026 .. ' ,000!
8 gR MILLING +8%07 +0000
? 708ACCO MFR «2000 «0000
10 TEXTILE «012 »0025
11 oTH PROCESS «0553 «0015
12 FERTILIZER .0903 .003¢
313 uISC CHgn 2018 «033%
18 GI MACHINES L0018 .0021°
15 mRTG=SERV «0903 »00Q03
18 cHEM PET RruUB «0107 0377
17 ROl STEEL » 0045 «0073
18 gLEC nacw .0018 <0029
17 RESIDUAL .027q . 1383

P
tvsIxK

L}

o114

F

«0096

« Q011
«0092
«8189
«Q001
«00%1
«C001
«Q000
«C010
00?96
«QQ07
«Q0%5
«0008
+0002
<0050
«0Q24
+001}
«Q185

M

«0Q39?.

»0302°

OREST
AGG
S
+Q0%1
«00%0
*G0=S
-Douz
02”97
«Qgolo
+00%0
«Q0v0
«Q0%0
+00!12
«3013

‘o004

«0087
«00%6
+QOC1
tﬂO*’
«QO1t3

e 0ILS
“08ss

Gl
hCHlN

'lq
tOOOq
«0go!
«000S
»0Q02
0107
«0go!
« 000D
+ 00080
«0000
<0007
vQpit
«0p00
20087
«0459
*0003

«0082

¢ 1407
«00%5
v0672

Fisk .

&
«00g?
+00g%
«Q0&3
«0016
«.01;8
«00q1
+ G001
+00Q0
+0Cg0
+009¢9
«0019
«0000
20127

.+Q0a9

+0002

P

«0059,

«0050

.2Q023

#eTe

SERY
15
0002
+0001
«0B0S
+0001
.0062
+0000
«000Q
» 0000
+0000
+0012
+ 0007
+0000
«0062
.0017
« 0016
,00%4
<0043
,0027

0332

« 0846

C
P

FOOD
ACKkNg
7

00078
»0033
«no0?
+0035
«014¢9
+0001
+ 0077
*000}
«0000
*0009
*0330
+0005
+gaQss

. «000%

+0003
«n0é%

‘30029
. .s0013

HEM

«024°9

T Ry

)
+ 0002
«0001
« 0013
«000%
0332
+ 0000
«0003
+0000

«0000 .

«00499

0016

«0000
20913
«0011
+0002
20295
«0035
«0012
«3297

SRAIN

IRON
STeet

.0002
.0001
+0002
»0001
«G0490
. 0000
+ 0000
+0000
«0000
0007
.000%
«00p0
.002Y
.0013
.0003
0038
04542
«0024
20895

1LLNg

8
.3792

!

.aool"
.0014.

.0009%
.0034
0000
+0000

«0000.

«0000
.0023
+ 0005

«0003:

.0054

«J013 .
.000¢.

.0033
.0042

«0029.

0107

08acc
H?Rw
?
:UOO?
:0001
« 0022
<0001
-0}198
30001

T

1?
.0018
+0006
«0010
+000)
0212
+ 0001
+0001
«C000O
« 0000
+001N
+0026
«0001
0078
« 0057
+ 0006
<0095
+031%

. L0098

»0559

EXTi



Table 12

1970 ESTIMATE UF
oonzstxc COxpPOLENT OF ExPENDITURE cATEGORY gy cOMMODITY
"HEN COMPETITIVE InPORTS ARE 1.3 TInts THE 31972 LEVEL

conp0pITIES PRIV. GOV PRIV Gov INVEN EXPoRT IuPoRT TAR{FF TOTAL
CONs CONS CAPTAL CAPTAL -TORIE : N :
. 1 2 3 9 5 s 7 [ .9
1 RB8W GRA1US 339,1640 4710 «03065 +0GOC 17,0560 «0100 70,1538 1260 354,6610
2°FRT VEG OTH  157,299) «1800 +0C00 - «0000 5,845 «7300 46,7540 «8,01 163,7640
3 1ND CROPS 5,965 « 1160 +540g » 0000 -.878g 7.5100 21,5598 c9y39 13, 2‘070
8§ LlvCSTOCK 60,8679 +21G0 l.8p002 «0100 5,698 1,183 5,79g% 9,89 69 4459
S FOREST aAlgG 19,1479 1.1160 © 18,479g 2590 ~5,5800 29.5200 58,271 2.6499 $7,%410
& FISHERIES =~ 39,4819 .02¢00 +0000 «Qp00 .0000 15:.%40p «3140 32,50 55,51;0
. .7 .FOOD PACKING. .. 66,7490 2200 . »0c00 20060 . -,2320...°%,2200 ~ 4.40)8 . ?*6*r 71,4210
8 gR MILLING 18,9929 «6870 --- 0000 . .0000 » 1000 . +0300 " 1,04920 *0g19  20,10%
9.70BACCO MFR . 4S.,15¢p. . ,00C0 *0030 +0Q00 -.1100 .0%00 .1320 .. s0;90  &5,139g
10 TEXTVILE 133,8125 - L3290 619 " +0140 94,6630 99,7900 27.0350 . '.5760 239,172¢0
131-0TH PROCESS. 152,1%8g5 - _ 1,348¢.. . +0c0g »0000 - 3,837g 12,5100 22,4598 ;,2931 169 _8%93g
42 -pERTILIZER «0%00 . «1000 +08000 +0000 1,299 1.720p - 1,.,49200 20g00." 3,074p
‘13 .m1ISC CHEM . ._17,823p._.. L6710 .«00G0 .. Z.0000. 1:.6900 . .2.7000 49,1708 .. 738g528 22,834g
'ty g! MACHINES 1,037¢0 .- 02210 11.25%g e7870 1.75190 «8700 85,1252 5;7q3° 16,1250
15 -xkKTG-SERY » Asn.Séoo . 17,5830 29,7500 . 1e.7500 - 6,4100 69,5500 . 3.%041 s1720 6331,583g
16 cHEM PET RUSB 1150 . %,357¢0 +08300C -.0020 1.,1750 15.34%09 27,3586 638,57 29,%45p
17 [RON STEEL -.1500- «0009. ..=1l.%g0g ~s8700 6,326p q4,270g 95,6183 - 5372473 8,578g
18 ‘gLEC HACH® 25,5%39 » 8750 10.681p +?7250 1,632n 49,650p 42,9654 9:;5,5& 88,756p
1? RESIDUAL.. 307.0589. .253,1950 320.1%2¢ 185,1860 ... 6,7849  6p,030p 156.6047 (752,43 1112,%47g
20 TOTAL . 1925,5189  2831,65309 384,1155 168,4590 58,1270 376,0000 633,079% 56,7495 3195.0728.

THe TQTAL. SolUMn IS THE SUR oF coLqﬂns ONE . THRQUGH §;§3

Units: Billion Won



Table 13

1970 ESTIKATE VrF -
PRODUCTION HEEDED TO SATISFY DOMESTIC FINAL DEFAND ((1-A.AM)INYERSE . 187N,
| FIIEN COMPETITIVE INPORTS AKE 1.0 TInEs THE 1970 LEVEL )

cOn,OpITIES pPrly Gov PRIV . Gov INVEN EXPORT In®ORT TARIFF® ToTAL
coMsg CONS CAPTAL CAPTAL -TORIE .
. : 1. 2 3 9 s 6 7 8 9
1 RBW GRAMNS. 396,3745  _ 5,528 $,74989  3,077% 19,5289 S.953p 81,2457 1s1837  437,1855
2 FRT VEG OTH 1856 ,2799 1,3103 1.3453 8241 64,8072 2.%09%s 10.6252 13,48 199, 2763
3 [ND.CROPS 24,884 1,1916 2,022% 054697 -3727 ?,4497 24,4532 172453 37,6453
% L, IVESTOCK 120,.36029 1,1195 2,6738 - 3591 6,5124 7.3057 12,5260 1.99358  14p9,3725
S FOREST aGG .. 84,7759 13,%617 . 38,2889 8,2888 -4,2832 94,7445 88,5897 q+95%1 187,7787
& FISHERIES  47,5C70 «9710 T «S519g «2558 1972 16,8015 1.6035 «3908 65,7515
7 FOOD PACKING 49,%98g2 . «8453 +8033 3766 - L3233 4,9553 5,4972 «6592 77,2849
8 R MILLIRNG 50,7505 1.7015 1.1736 058777 1,673y 1.6108 7.0970 03593 57,4774
7 TOpACCO MFR 65,8939 ¢3103 777 23965 - ,200%. -,0984 <2084 +3793 T0452 86,709
10 YEXTILE . 211,2788 3,5658 S,1347 1,85;5 77,0761 149,18;3 48,1956 127308 378 508,
11.0TH .PROCESS  200.%%02 . 9,9329 10.9755 . S5.4092. 5.4675 18,8485 31,8194 336,24 251,1488
12 FERTILIZER 25,%797 «5444 24445 2499 2,3305 - 2.690) 6.8535 21778 32,4302
$3_NISC CHER . . 52,3301 . _%,62495 . 5,595 2,424% | 2,7837 16,5198 83,1360  9e1g12 84,2738
14 gl MACHINES 5,8572 11,2205 13.069s 1456445 1,9587 2,5178 91,6155 6+174% 26,2682
-15 pKTG-SERV "' _718,32g9;. 58,6923 80,2387 27.p;91 .12.713s 119,879; - 86,9147 . 89,2770 1016,8078
16 cHEM PET RUB 70.0548 19,2435 13.3%9¢3 5.7972 22,8884 29,174} 47,0854 828423 "135,5962
17 [RON STEEL 27,2254 - 19,3176 19,7899, _ _8,8;49 19,3126 = 13,5832 103,875% . 951993  94.043Q
18 gLEC MACH 99,2171 - 64,1787  17.491%& 9,3919 2,9953 59,3284 51,5207 5¢3,36 128,534
-19 RESIDUAL . . 5R7,351% 318,399) 906.Y91; 205.8207 13,9969 . 117,6225 253,8221.. 2658738 1810,2313
. * : - N ” o . [}
20 TOTAL - - 2951,7%24. 458,0795 427,1617 277,8428 ¥;,7306 5206,3012 1018,2645 91.%,85° S5p24,8585

THE Toval CoLUMN IS THE SuM ?F COLUNMYS. GNE THROUGH S1Xs ) e . . . .
InPORTS AND TARIpFs ARE prIN Ep 1IN ORDER TO ASsEss THE  poTENTIAL cAlMg tRON TOTAL. IMpORT SusSTITuTION IN tHE ARSENCE OF cROwTwu®

Units: Billion Won

-OE-
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the headings of "Import" and "Tariff" indicate.the amount of
each commodity that mﬁst be produced 1if all final demands were
satﬁsfied by domestic production. It is worthwhile to note
that the total column of Table 13 is identical to the grand
total column of Table 3, as it sho&ld be.

When the domestic final demand (Table 12) is multiplied
by the gross value aidded per unit of final demand (Table 10),
the total value added for the economy is obtained. This can be
apportioned into the various factor shares as well as the por-
tions that are attributed to the various expenditure categories.
These results are presented in Table 14, If it were possible
to replace all imports by domestic production, the sum of the
MImport" plus "Tariff" columns of Table 14 indicate the amount
that Korean Gross Value Added would increase.

The relation of this concept from input-output analysis to
national income accounting is also shown in Table 14. Gross |
Domestic Product (GDP) is the-sum of Gross Value Added and
Customs Duties. Gross National Product (GNP) is the sum of
GDP and net factor ingome from the rest of the world. National
income is GNP minus capital consumption allowances and net
taxes, Since "Net Factor Income From the Rest of the World"
is not cufrently at our disposal we are limited to deﬁonstrating

these theoretical linkageé.



Table 14

7/
. 1973 ESTIMATE VF :
GROSS yALUE ADDED gy FACTOR SHARES aNp 87 ExpENpITyRE CATEGORYy
FHEN COMPETITIVE InPORTS AKE 1,0 .TInts THE 1972 LEVEL

cenuOplITiEg PRIV GoV "PR1v Ggv INVEN EXPQRT 14PORT TARIFF ToTag
. coMs | CONS CAPTAL CAPTAL -TORIE R . : L
S 2 3 9 S & 7 8 .
1 aAGES --275,2871  118,0251 158.3289 73,4935 12,0895 112,7174 176,49g2 15449625 95p0,6349
2 oTHER vaALUE 996,576 90,2496 125,4573 52,2415 41,0323 135,746 233,845 1645075 1426,4929
3 DEPREC=1ATH ag,. 1259 14,0922 18,8382 8.3;38 2,3344 17,8265 27,6600 2.822 (41,9820
§ HET TAXES 136,1145 18,1616 20,9527 ?.1178 2,7738 24,5539 35,3324 4.2700 209,67684
S YOTAL VALUE 1688,7876 238,475; 323,5778 43,1459 18,2289 286,0304 470.1108  Jgii4al 2728,2p57
& CUSTOMS DUTIES i ) 58,7445
7 GROSS DQHESTIC pRODUCT . L 2785,0102
8 NET FACTOR INCOME FROH THE REST oF THE QQORLD
? GRQSS_NATIONAL PROOUCT . o

i
Q

1 * 2 % 3 EQUALS. NATO5AL INCONE.

THE TOTAL COLUMN S THE SUM OF CoL"™.,S OnuE THROUGH. StXe . . .
InPORTS AlLD Taglpre 2-f SRIUTEY 1k "ORpEa TO ASSEsg THE pOTENTIAL catng *RoM TOTAL InpORT sugSTIT,T;on IN THE AgsENncE of 659;!u:

]
, w
Units: Biilion Won b
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"Summary

This model has been derived. from the Bank of Korea Input-
Output tables for 1970 so that its results should be consistent
with other analyses based on these results. The model is some-
whet smaller in size and consequently more manageable.

All of the significant linkages between the agricultural
and nonagricultural sector have been maintained. Thus this
model can be used to trace through the consequences of the
agricultural-nonagricultural sector interactions for policy
'anélysis.

The model is being used to evaluate the effects of an -
extrapolation of 1960-1970 demand trends to the year 1975 under
several assumptions regarding import substitution, but that is

the subject of another paper.
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APPENDIX

Notations Used in KASS Input Output Analysis

The outputs of each of the industries are the elements of
a vector which we call X. The total amount of inputs per unit
of output are entries in a square matrix denoted as A, whose
typical element, ajjs is the amount of the ith produch: required
as an input to produce the jth output. The A matrix is assumed
to be structuredvso as to include both the domestically pro-
duced inputs and the imported inputs.

The imported inputs per unit 6f outbut‘fo;m a similarly
dimensioned square matrix denotéd as AM. The 1970 rate of
total imported input use will be represented as MT and the
1970 rates of noncompetitive import use will be called AMN.

The total rate of intermediate import usage are assumed to form
a convex linear combination of the 1970 rates of total imported
input use and the 1970 rate of non competitive imported input
use: Am = ¢ AMT + (1 - c) AMN. In this formulation ¢ is the
proportion that the prevailing use of competitive imports is of
the 1970 levels, and can be conceived of as a policy parameter.

The total final demands for the outputs of each industry
18 a matrix, B, whose célumns represent the amount each output
required to satisfy that particular final demand. The amount of

final demands satisfied by imports is a similarly dimensioned
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matrix which will be called BM. The total amount of final de-
mands satisfied by imports in 1970, and the amount satisfied
by noncompetitive imports in 1970 are denoted by the matrices
BMI and BMN. The imports for final demand are.assumed to form.
the same linear combination of BMT and BMN as the intermediate
imports form of AMI and AMN: BM = c BMI + (1 - ¢) BMN.

The disposition of total inputs and outputs for the domes-~
tic economy is represented by the equation which states that
production plus imports to be used in production (intermediate
. imports) plus imports for final demand must equal the sum of
total final demand plus thevintermediate demands on the outputs
for use as inputs in other production activities:

X+ AMX+ BM=B + AX.

Thus the domestic production necessary to satisfy the final
demands is given by X = (I - A + AM)-1 (B - BM).

For the world as a whole the equilibrium equation states
that total production is equal to the sum of the intermediate
demands plus final demands: X = A X + B. Thus the output of
the world economy necessary to satisfy domestic demands 1is
X = (-4 s

The value added per unit of output forms a matrix denoted
by AV. The value added per unit of final demand is
AV (I - A+ AM)-l. The total gross value added for the economy
is AV(I - A + AM)"1 (B - BM). This differs from gross domestic

product by the amount of customs duties, and GDP differs from

gross national product by net factor income from the rest of the
world.



