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1. Introduction

Although the vital importance of the nation's ports to the
economies of the cities and regions surrounding them in Korea has long
been recognised and demonstrated in various studies, it has never been
quantified on a national scale.

This paper analyses the impact of the Korean port industry and
identifies the spreading effects of port investments upon the national
economy from the macroeconomic viewpoint. This analysis, the first
economic evaluation of the Korean port industry that is national in
scope, also details the interactions of the port industry with other
industries to which it sells services and from which it purchases
goods and services.

This analysis is performed through the creation of an
input-output model based on the "1985 Input-Output Table" data used
in economic planning and policy. The input-output model constructed
for this study 1is a powerful economic tool for assessing and
analysing the economic impact of the Korean port industry.

In Section 2, an input-output model 1is selected as a
preparatory stage for analysing the impact of the port industry upon
the economy and the general analytical methodology is explained.
Section 3 quantifies interactions of the port industry with the
Korean economy. Section 4 deals with multiplier analysis to measure
the impact of the port industry on the economy. Section 5 analyses

linkage effects of the port industry. Section 6 1is devoted to
identifying the spreading effects of port investments wupon the
nation's economy. Furthermore, in relation to future national

economic planning, some policy-making implications of a port
input-output model will be drawn in Section 7. Section 8
concludes this paper.
2. Model Selections
For domestic products transactions,
By X, + Yy = X, [6-1]
and for imports transactions,
A, X, + Y =M (6-2)
Based on the input coefficients of domestic products, the
inverse matrix can be calculated. Once the notion of a set

of fixed technical coefficients is given, equations for domestic
products can be expressed as follows:

adm}(91 + am’z)(91 +..+ ad1’66)t591 + apcﬂxp + ‘{d1 = X91
ad2'1ng + adz'1}(92 +..+ adzlééx92 + apdzxp + de = X91

: : : : : : [6-3]
A4e6,1%966 T Qass,2%g66T "+ T2uss,66%g66 T BpaseXpt Yase = Xges



For convenience's sake, the equation [6-3] can be rewritten in
terms of matrix and vector notations as follows.

am’,I “ee ad1_.66 X-91 apg1 0O ... 0 ‘0 Y91 X.91
: : : + : : X + : = 3
: : : : 0 P : :
B4s6,1 * - Aass,66  Xgbs 0 0 ...;an Yaes X 66
or A, }{9+Apd xp+ Y, = X, [6--4)
From the equation [6-4],
- -1 _
X, = (1 - A,d ) ( Apd Xp + Y, ) [6-5]

The expression ( I - A, )! from the equation [6-4) is the
inverse matrix for this analysis. If the element of this inverse
matrix is Ly,

(I -2,)" = 1 [6-6]

If A, is defined as the input coefficient matrix for
primary production Vectors such as labour, capital, land etc., and Vv
the value~-added vector, then the total value-added generated is;

vV =2, X [6-7)

Since X, = ( I - A4 )7« Ay X, + Y, ) from equation
{6-5], the equation above can be expressed as follows;
VA, (I-2a)" (8,%X +Y) [6-8]
Thus, again, if the quasi~-inverse matrix A (1 -2%)
is given beforehand, the level of value-added of various types which

are generated from the changes in final demand for domestic goods can
be easily determined.

I1f E, is the input coefficients matrix of employees then,
E,, the total employees requirements coefficients for the
industries, can be determined as follows;
= -1
E; =E, (I -1,) [6-9)
Model selection for identifying the spreading effects of port
investment on the national economy - From the equation [6-5], in case

of calculating the spreading effects of port investment, Y, = o.
Therefore,

Xg= (I -R,) Ay X [6-10]
The expression ( I - A, )_; is the "inverse matrix" for this

analysis. By multiplying this inverse matrix by Ay X, (port

investment by sector), additional outputs of every sector which are

derived from port investment can be calculated. From the equation

[6-4], the expression ( I - A, )’ A, means that each element

in the matrix portrays the amount of additional output required from



the row sector as an indirect result of increasing final demand 1in
port investment by one unit.

Total output which is generated by port investment, X, consists
of X, {indirect output) and X, (direct input of port investment).
That 1s,

X X + x

-1
1 -"ay) Ay X, + X, [6-11]

Similar to the method of deriving the inverse matrix in equation
[6-5], the following equation can be derived by inserting equation
[6-10] into equation ([6-2],

AL (I -2 )" A X +Y =M [6-12]

In the case of calculating the spreading effects of port
investment, Y = 0 :
-1 =
A, (I -a)"n,%x =M [6-13)
The expression A, ( I - A, )' 1is called the quasi-inverse
matrix of imports. "1f A, ( I - A, )! is given, the level of
intermediate import demand "in each 1ndustry derived from the port

investment for the goods and services of corresponding industries can
be calculated.

The total import effect which can be generated by port
investment, M,, consists of M (indirect import effect) and M,
(direct import for port investment).

M

¢ f_u + M,

A-(I-Ad)11\pdx+hx (6-14)
Similar to the method of deriving total domestic outputs and
imports entailed by port investment, value-added effect, employment
effect, and labour effect as follows:
a) Indirect Value-added Effect; A, ( I - A, y'a
b) Direct and Indirect Value- added Effect; A (f”A r‘ A X + Amxp
c) Indirect Employment Effect; E, ( I - Ad)'v A x
d) Direct and Indirect Employment Effect; E, (Ipd Rd)” A,
e) Indirect Labour Effect; L, { I - A, )V Am
f) Direct and Indirect Labour Effect; L, ( T = Ad )‘1 AN xp + LHJ%
where E_: Input Coefficients of Employees
L,: Input Coefficients of Workers

Xp + E, XP

3. Conclusion

This paper has empirically analysed the economic impacts of the
port industry upon the nation's economy. This was achieved by
developing an input-output model showing, in quantifiable terms, how
the port industry is economically linked with every other sector of
the national economy.

The analysis of the economic impact of the port industry suggests

that its contribution to the Korean economy is substantial. What the
model shows is, in quantifiable terms, there are the strong economic



linkages between the port industry and the other sectors of the
national economy. The contribution of the port industry to the Korean
economy can be summarised as follows:

1. Direct impact
A. Impact of the port industry on the nation's economy:

(a) Gross sales within the economy of 375,241 million won;
the total economic impact of the port industry, as
measured by its direct and indirect sales, came to
375,241 million won (a multiplier of 1.68).

(b) A 202,261 million won contribution to gross national
product (GNP); the port industry generated a total of
202,261 million won in direct and indirect value-added
(a value-added multiplier of 1.46).

(c) 28,760 jobs  throughout Korea were directly and
indirectly attributable to port operations (an
enmployment multiplier of 1.29).

B. The effects of port investment on the Korean economy:

(a) The total output generated by port investment was
358,734 million won with a total output multiplier of
1.97.

(b) Port investment created a total of 152,241 million won
of value-added with a value~added multiplier of 0.84.

(c) Total imports created by port investment was 29,685
million won with a multiplier of 0.16.

(d) Generation of a total of 26,565 jobs by port investment.

2. Indirect effects

(a) Expansion of output of other industries in general and
those closely related to the port industry in
particular, such as construction, transportation, etc.

{(b) Creation of employment opportunities in other
industries such as those described above.

(c) Generation of value-added for those people directly and
indirectly engaged in the activities.

In particular, the port industry in terms of both operations and
investment has a significant impact on certain sectors of the nation's
economy through the creation of jobs and value-added. This is
substantiated by the comparative analysis between port investment and
investment in other major industries which have a similar proportion
of investment to GNP; an employment multiplier of port investment
achieves a higher position in terms of the ranking among selected
industries (3rd place). Finally, the most significant fact is that
this analysis is the first economic evaluation of the Korean port
transport industry that is national in scope.

Finally, certain policy implications of the present port
input-output model were drawn by carrying out correlation analysis
between industries by policy objectives with the help of 'SPSS-X'.
The fact that the port industry performs best when the objectives of
maximising employment and income are pursued, implies that investment
in the port 'industry becomes an even more attractive policy option
when these objectives are pursued. This result can provide some
criteria to aid investment decision-makers from the macroeconomic
viewpoint.

.._34_.
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