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A Study on the Impact of the Regional Employment Opportunities
arising from the Industrial Locations on the Large—Scale
Industrial Park
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Summary

We have investigated a new method of the measurement of the regional
employment opportunities arising from the industrial locations on the Large-
Scale Industrial Park. By using the new method, we can estimate the di-
rect and indirect repercussive employment opportunities of Tomakomai
Tobu Industrial Park.

The main results are as follows.

(1) The total employment opportunities in 1985 increase remarkably than
the ones 1n 1980.

(2) The sumof the regional employment opportunities in other regions is
equal to the ones in Hokkaido region. The remarkable feature is the ex-
pansion of the regionl employment opportunities in Kanto region advanced
industrially.

(3) Theregional employment opportunities of the secondary industry in
Hokkaido is 35 % of the total ones. This result influences the manufactur-
ing with the relative lower level than the national level for good. And the
regional emloyment opportunities of the tertiary industry is 60 % of total
ones. This main cause is the indirect impact of the locational industries.

(4) The regional employment opportunities in Hokkaido region increase
remarkably by the forward and backward linkage effects.
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. Introduction

In recent years, the Large-Scale Industrial Park were planned out for
the national planning. For the completion of the these projects, it would
be necessary to measure the impact arising from the industrial locations.
Especially, we must measure the fundamental data, the regional employme-
nt opportunities by the detail sectors arising from the industrial locations.

In this papers, we try to consider the method of the measurement of the
regional employment opportunities and estimate the impact arising from
the industrial locations in the Tomakomai-Tobu Industrial Park by the app-
lication of the method. Furthermore, we estimate the regional employme-
nt opportunities of Kokkaido region arising from the forward and back-
ward linkage effects.

2. The Interregional Input-Output Analysis

In this chapter, we shall represent the general statement of the interregio-
nal input-output analysis to know well the new method of the impact ana-
lysis of the regional employment opportunities.

The interregional input-output analysis attempts to treat two or more re-
gions with equal detail, specifying a complete input-output matrix for each.
In addition, the interregional flows in each direction between regions, by
sector, are recorded in the interregional matrices for each pair of regions.

The basic structure of the most complete formulation has been represent-
ed in a general way by Isard.

2.1 TIsard Model

We shall represent an attempt to examine in more detail the structure of
Isard Model with most of the emphasis on the simplest two regions-case in
Fig. 1.

inputs intermediate demand i
- - final demand |, total
region 1 region 2 1mports
- - - - - - outputs
outputs industry 1|industry2 | industry 1| industry 2{ region1 |region 2
a1 industry 1| il xh xi X1s F i —Mi Xi
reglon N d 2 11 11 12 12 11 12 _ 1 1
mndustry X X 22 X 21 X 22 2 2 M: Xz
on 2 industry 1| a}i xh xi xh F} F# —M? &
reglon M d 2 21 21 22 22 21 22 — 2 2
industry xh x5 x5 X325 ? ? M: Xz
value added Vi V; H Vi - — - \
total inputs X1 X3 X: X: F! F? —~M

Fig. 1. The interregional input-output table by two regions -case.
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Thus we have the following set of 4 equations.
xhtahtxit i+ FU+FPA—M=X]
ol ol o i FFP - M= X!

Tt i el PR M =X )
xatantxitantFl+FE—M=X}
Where
xi¥ . intermediate input from 1 industry in r region to j industry in s
region.
F7$: final demand from 1 output good in r region to final demand in
s region.

M? : import of j industry in s region.
X7 : output of 1 industry in r region.
And the interregional input coeflicients and import coeflicients are as
follows.

af =34 2)
- 3)
Further, if we let the set of 4 equations represent the matrix formation.
ai ai ai; s |[Xi] (mi 0 0 0 )(Xi HFEY (X
ai; az a5 axn || Xz |0 my 0 0 ||X: 4 »+F? || Xe 4)
aii by all aff || Xt 0 0 mi 0 |[|[X}| |FI'4+F%® X?
al; ai af ai; X3 0 0 0 mi)IX;) (Fi+F¥ X3
The vector formation of the matrix formation is as follows.
A-X—-M-X+F=X ©)
The derivation of total output of equation (5) is as follows.
X=(I—-A+M])"-F (6)

2.2 Leontief Model

This model has been represented by Leontief. The simple scheme of the
model provides for simultaneous balancing of all input-output flows from
the point of view of each individual region, as well as for the national eco-
nomy as a whole. And the sector is divided into two parts.

One part is the local industries on which the balance between production
and consumption tends to be established separately within each regions;
for examples Retail trade and Auto repair services.

The other part is the national industries on which such a balance typi-
cally is achieved only for the country as a whole; for examples Iron Indu-
stry and Aircraft Manufacturing.

Next, we shall represent the mathematical formation of the model.
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The multi-regional input-output system is as follows.

XL ALL n: ALN XL FL
[ R R @
We define the notations of the partitioned matrices as follows.
Xy : matrix of output of the national industries.
X, : matrix of output of the local industries.
A : matrix of input coeflicients describing flows from local to local
industries.
Ay matrix of input coeflicients describing flows from local industries
to national industries.
An: matrix of input coefficients describing flows from national indu-
stries to local industries.
Ay : matrix of input coeflicients describing flows from national to
national industries.
F, : matrix of final demands of local industries.
F, : matrix of final demands of national industries.
The derivation of the new tggal output of (7) equation is as follows.
{.XL--]___ {-If.:A:L!«. LA ][FL]z (AB_LL..:;_B.L.& Fo } ®)
Xy —Aw | I—Aw N\ Fy Ba ' B A Fy
X% and X[ are as follows.
Xi=Rx - Xy= g[BNL - F.+Bw - FN] (9)
X{= H‘“ALL]_I[ALN - X §+F ZJ (10>
Where,
X% : matrix each column of which shows the output levels of all nation-
nal industries in one particular region (r).
X! : matrix each column of which shows the output levels of all local
industries in one particular region (r).
R?% : matrix each column of which shows what fractions of the total

output of each of national industries are produced in one particu-
lar region (x).

2.3 Moses - Chenery Model

This model emphasizes the intimate connection between the interregio-
nal trade and the location of economic activity. The fundamental assump-
tions of the model is to determine the patterns of trade arising from the
equilibrium of the outputs and requirements.

Then, the mathematical formation of the patterns of trade is as follows.

t7° 1s the interregional trading pattern coefficients and the definition is
as follows.
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the amount of i good of r region required in s region (11)
the total demand of 1 good in s region
T : matrix describing the interregional trading pattern coefficients alo-
ng the main diagonal and zeros elsewhere.
A : matrix describing the input coeflicients in the intraregion and
zeros elsewhere.
The equilibrium model is as follows.

BT =

T-A-X+T-F—-M=X (12)
The derivation of theAnew total output of (12) equation is as follows.
}£=[I—T°A+MJ"-T'F (13)

M : matrix of trade coefficients.
F : matrix of final demand.

Then, in three models, Isard Model represents the most complete forma-
tion of the actual interregional situation.

In this paper, we shall adopt Isard Model.

In Japan, the Ministry of International Trade & Industry has drawn up
the interegional input-output tables arising from Isard Model with 9 regions
having 25 by 25 sectors in 1960, 1965 and 1970.

The classifications of regions and sectors are shown in tables 1 and 2.
The map of 9 regions is shown in Fig. 2.

Table 1. The Classifiications of 9 Regions.

Regions Prefectures
Hokkaido Hokkaido
Tohoku Aomori, Iwate, Miyagi, Akita, Yamagata, Fukushima
Niigata, Ibaraki, Tochigi, Gumma, Saitama, Chiba
Kanto
Tokyo, Kanagawa, Yamanashi, Nagano, Shizuoka
Tokai Gifu, Aichi, Mie
Hokuriku Toyama, Ishikawa
Kinki Fukui, Shiga, Kyoto, Osaka, Hyogo, Nara, Wakayama
Chugoku Tottori, Shimane, Okayama, Hiroshima, Yamaguchi
Shikoku Tokushima, Kagawa, Ehime, Kochi
Fukuoka, Saga, Nagasaki, Kumamoto, Oita, Miyazaki,
Kyushu
Kagoshima
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Table 2. The Classification of 25 Sectors.

Number Sectors
01 Agriculture Forestry & Fisheries
02 Coal & Lignite Mining
03 Mining (Except 02)
04 Food & Kindred products
05 Textile products
06 Lumber & Wood products
07 Pulp, Paper & Paper products
08 Leather, Leather products & Rubber products
09 Chemicals
10 Petroleum & Coal products
11 Ceramic, Clay & Stone Products
12 Primary Iron & Steel Manufacturing
13 Primary Nonferrous Metal Manufacturing
14 Metal products
15 Machinery (n. e. ¢)
16 Electric Machinery
17 Transportation Equipment
18 Precision Machinery
19 Miscellaneous Manufacturing
20 Construction
21 Electricity, Gas, Water & Sanitary Services
22 Wholesale & Retail Trade
23 Finance, Real Estates & Other Service
24 Transportation & Warehousing

25

Unallocated
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Hokkaido

® Sapporo

TomakomaiTobu

Hakodate

Hiroshima

Fig. 2. The map of 9 regions
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3. The Method of measurement of the Regional Employment
Opportunities

The impact of the development of the Large-Scale Industrial Park con-
sists of three effects such as the eflective demand making, intermediate
demand making and consumption demand making.

Then, we must consider the following condition to measure the regional
employment opportunities arising from the industrial locations.

(1) It is necessary to measure the regional employment opportunities by

the industries and scales.

(2) We can make to be dear the difference of the regional economic
structures.

(3) It is necessary to measure the employment opportunities not only the
direct repercussive eflects but also the indirect repercussive effects
of the industrial locations.

(4) We must measure the indirect repurcussive employment opportuni-
ties not only the industrial locational region but also the other regio-
ns.

The basic method of the measurement of the employment opportunities

has been represented by Isard and Miller.

Isard attempts an impact study wherein the direct and indirect repercu-
ssions of the location of the steel industry on the greater New York-Phila-
delphia industrial region.

Miller also attempts the same impact study of the location of the alumi-
num industry on the Pacific Northwest.

However, in these studies, only a relatively small amount of research has
been made on the four conditions mentioned above.

In this chapter, we shall consider the new detailed method of the measu-
rement of the regional employment opportunities arising from the industri-
al locations on the Large-Scale Industrial Park by the interregional input-
output method.

We define the notations of the partitioned matrices as follows.

A : interregional input coeflicients matrix by regions.

I : identity matrix.

S : matrix having the values of inputs from other industries to loca-
tional industry along the main diagonal (the diagonal running up-
per left to lower right) and zeros elsewhere.

D : matrix having the values of inputs of locational industry along
the column and zeros elsewhere.

R : basic unit of direct employment opportunities.
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R’ : basic unit of indirect employment opportunities.
N : number of regions.
M : number of industriess.
X represents the matrix of the total repercussive employment opportuni-
ties and is satisfied the following equations.

X=D®R+A - SOR+A’- S@R +ereereee
=D®R+[I+A+]-A-S®R'
=D®R+[I—AJ]"'-A-S®R (14)

Where, D ® R is the direct repercussive employment opportunities and
[T—AJ]"'- A - S®R'is the indirect one.
Let[IT—A]']- A, S, D, R and R’ be the following partitioned mat-

rices.

]
11 _ 11 1N\ VoM 1M
Ay~ AN\ Qi1 <7 ain
| S~ AN ~. !
i Sl b N el |
1 RS N s
anm~ "7 QN | \\,' ANy~ 7777 NN
s e e e N T '( ____________
N N
~ \ | ~
-1 —_ N -
[I—AJ"- A= S N - (15)
____...____._._\::*_.___\:i_ [ e
N t
Mi____ ___ M1 N MM_ _ __ ___ MM
a1 iy, N : 200N arn
i ~o toor N ! < I
1 ~ t 1 \ v ~o ¢
i S NP ~ |
Mi__ _ ___ S OM1 P oMM____ S MM
ani any N ana ann
1
1\
~
\\ O
~
\,\\
Sl
N
N
\\
—_— ~
S = . (16)
\\SM
1
~
~
~
~
~
O \\
\\ M
Sy
e L
Where, s¥ =0 (k=ko, j=J,)
11 11 N 1 M__ 1M
(SN N1 : N\ P~ 'N1
: \\\ : ! N ! : \\\ t
I11 NI p : " N IlM
______ S . N .
N1 dNN | N W dNN
ST U S
— =~ 1 N S~
D= ~eel N ~ (17)
__________ S S
M1_____ __ A AN t Ao MM
115 N1l : 1137 N1
i ~
: \\\ : II \\ I 1 \\\ 1
~) IR >
Ml_ M1 | 1 AgMM______ " SIMM
dyi dnn! \ dn1 NN



68 Environmental Sciene, Hokkaido No. 2 (1979)

Where, the relation of matrices S and D is as follows.
dFF=s¥ (k=k,, j=Jo)

d¥r=0 other (i: 7R N) (18)
J=1, 2, ereeeeeens M
The small kg is the locational industry and j, 1s the locational region.
1 1 1
T Th L1
N s Z
R= || R=| | X=| | (19)
ri r x!
rY T XN
Where, ® multiplication represents the next operation.
N N
RE=dFE rEh sk alt e (20)
k=1 k=1
(1, ] =1, 2,0ceeeeneenns M, k'=1, 2,eeeeeeeeeens N)

To apply the new method, it is necessary to estimate the future target
values of interregional input coeflicients and the basic unit of employment
opportunities.

Then, we represent the Improvement RAS method to estimate the future
target values.

For example, Fig. 3 represents the flow to estimate the future target va-
lues by the interregional input coefficients in 1965 and 1970.

interregional input coeflicients in 1965
Ag

the changes of R, S and H

interregional input coeflicients in 1970
A70

the estimation of changes R? S¢ H®

interregional input coeflicients in x

A,=R*.A,-S°. H?
Fig .3 . The Improvement RAS Method.

Where,
R : substitute change coeflicients.
S : processing change coeflicients.
H : relative change coeflicients.



The Impack of the Regional Employment Opportunities (Yamamura) 69

a= (x—1970)/5
The basic unit of employment opportunities‘is estimated by the similar
method.

4. The estimate of the Employment Opportunities arising
from the Industrial l_ocations in the Tomakomai-Tobu
Industrial Park.

Hokkaido is an island developed almost entirely after the middle of the
19th century, in other words, the Meiji Restroration in 1868. It consequ-
ently displays many strong occidental as well as marked frontier characte-
ristics. In the second year of Meiji (1869), Hokkaido development agency
of the Central Government was opened at Hakodate. This was later moved
to Sapporo.

In 1872, the Hokkaido Reclamation Board was established also at Sappo-
ro, and this took over the entire responsibility for land development as
well as for the administration of the island. In 1874, the government ado-
pted even more positive measures to achieve the two-fold objectives of
military defence and agricultural settlement.

In the first, the concentration was placed on the Ishikari Plain, the cen-
tral region of Hokkaido. This was obviously aimed at the defence of the
capital city, Sapporo. And with the establishment of the Reclamation Boa-
rd at Sapporo in 1872, a tenyear plan was adopted and at the exploitation
of mineral resources, land reclamation and the processing of primary ma-
terials.

The government also emphasized the introduction of modern methods of
production along several lines. Technical advisors for education and in-
dustry were invited to Hokkaido from Europe and the United States. Mo-
del plants were built for the processing of such materials as flax, sugar
beets and dairy products.

Facilities were established for education of leaders for this new land.
Chief among these was the Sapporo Agricultural College, the predecessor
of today’s Hokkaido University. At this college, one of its early teachers,
the American William S. Clark, through his strong and dynamic personali-
ty, had a profound effect upon the minds of the younger generation.

By the beginning of this century, the value of agricultural production
had grown as the backbone of the islands economy. The introduction of
paddy rice culture to Hokkaido gave a vital impetus to the agricultural
development.

After World War [, the loss of Japans colonial empire and the great
influx of repatriates compelled a new view of Hokkaido.
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A great opportunity as well as a great responsibility was imposed on this
island for the solution of the national population pressure and economic
problems.

New development projects were planned and promptly activated. In 19-
50, Hokkaido Development Agency was organized and was directly atta
ched to the Prime-Ministers Office. The responsibility of the Agency is
not only that of agrarian development but also that of mining, lumbering,
fishing, manufacturing industry and welfare of inhabitants.

The over-all development plan in Hokkaido consists of three terms plans.
The initial plan was implemented from 1952 to 1962. One of the major
projects is to promote the development of Konsen Pilot Farm.

The 2nd was implemented from 1963 to 1970. One of the projects is
the completion of traffic and communication facilities.

The 3rd plan is going to implement from 1971 to 1985. One of the pro-
jects is the development of Tomakomai-T6bu Large-Scale Industrial Park.

Hokkaido economy depended primarily on the major natural industries,
and tertiary industries arising from the national public disbursement. Then,
the economy of region lacked diversification; its foundations lacked both
breadth and depth.

The larger cities such as Sapporo, Asahikawa, Kushiro and Hakkodate
contained some relatively local industries. The relative low density of Ho-
kkaido population induced manufactures to supply the regional market
from plants located closer to major consuming areas.

Therefore, the Tomakomai Tobu Large-Industrial Park is not merely
the growth of an existing industrial situation but rather a fundamental chan-
ge in the economic complex of region.

The exploitation project design of this industrial park has the both fun-
ctions of high level industries and living environment in Tomakomai re-
gion.

From the facts presented in Fig. 4, Tomakomai region has the main ter-
minal functions of port, rail way, highway and air port.

The main locational industries are the international competitive indust-
ries such as steel manufacturing, petroleum, petrochemicals, non-ferrous
metal manufacturing, trasportation manufacturing and relative industries.

The outputs and employees of main locational industries in 1980 and
1985 are estimated in Table 3.

The total employment opportunities of the locational level in 1980 and
1985 are measured by the project plans.

The main results are as follows.

(1) From the facts presented in the project plans, the total employment
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opportunities in which the total repercussive employment opportuni-
ties plus the employees of locational industries in 1985 increase re-
markably than the ones in 1980.

(2) The regional total employment opportunities in 1985 are shown in
Fig. 5. From the facts presented in Fig. 5, the sum of the regional

Shikotsu
Lake

.

/

Shikotsu Toya\ AN
National Park -

Tomakomai

Seibu
Industrial /——

Park Tomakomai Tobu
Industrial Park N

Fig. 4. The general plan of Tomakomai Tobu Industrial Park.

Table 3. The Outputs and Employees of the Locational Industries.

years 1980 1985
sectors outputs employees outputs employees
Petrochemicals 1,100 4.91 3,200 6.5
Petroleum 650 0.75 2,150 1.0
Steel manufacturing 1,700 6.0 4,300 10.0
i‘;ﬁff;?ﬁn:etal 1,250 9.05 2,550 14.2
i i’ffi‘zzﬁfgﬂ 450 6.0 1,250 8.0
Relative industries 1,400 3.99 3,050 10.3
Total 6,550 30.7 16,500 50.0

(outputs; million dollars, employee; thousands)
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total employment opportunities in othe regions is equal to the ones
in Hokkaido. The remarkable feature is the expansion of the regio-
nal total employment opportunities in Kanto region advanced indus-
trially.

The regional total employment opportunities by industries in 1985
are shown in Fig. 6. The regional total employment opportunities
of secondary industry in Hokkaido 1s 35 % of the total ones. This
result influences the manufacturing with the relative lower level than
the national level for good.

200
(thousands)
150 }
4 Employees of locational industries
[::] Total repercussive employment
opportunities
100 F
50
0 I H 1 . ~

Hokkaido Tohoku Kanto Tokai Hokuriku Kinki Chugoku Shikoku Kyusyu

Fig. 5. The regional employment opportunities.
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The remarkabel feature is that the expansion of the regional total em-
ployment opportunities of tertiary industry is 60 % of total ones.
This main cause is the indirect repercussive impact of the locational
industries.

(4) The method of forward and backward linkage effects is to increase
the intraregional input coeflicients of Hokkaido region. In this case,
especially the intraregional input coefficients of locational industries
such as Machinary, Metal and Other industries in Hokkaido region
increase 50 % than the before values of intraregional input coefficie-
nts. And this increase values are subtracted from the intraregio-
nal input coefficients_of Kanto region advanced industrially. There-
fore, the regional employment opportunities increase 12,000 persons
and the employment opportunities of manufacturing industries increa-
se remarkably. It appears to be clear from the results that the for-
ward and backward linkage effects influence the manufacturing of
Hokkaido region with the relative lower level than the national level
Hfor good.

1
20} p [
(thousands) B Hokkaido region
CZJ0ther regions
EZEE Employees of locational
industries
15 ¢ 1

10 1

0L 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Fig. 6. The regional employment opportunities by industries.
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5. Conclusion

In summary, we have investigated the new method of the impact of the
regional employment opportunities arising from the industrial locations in
the Large-Scale Industrial Park.

By using the new method, we can estimate the direct and indirect reper-
cussive employment opportunities arising from the many industrial loca-
tions in the Tomakomai Tobu Industrial Park. Therefore, we can measure
the repercussive employment opportunities not only Hokkaido region but
also the other regions by using the interregional input-output analysis.

Futhermore, we can estimate the impact of the forward and backward
linkage effects of Hokkaido region.
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