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                   Masaaki Iwasa
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                                  Abstract

   We have investigatecl the nieasurenient of the regional einployinent opporttinities l)ased on

the population change arising from the industrial development by the interregional input-output

method, ancl also the regional economic-demographic quantitative model basecl on the external

economics oE the densely populated problem. From the results of the economic and envii;onniental

impacts of the densely populated problem, it is necessary to estimate the repercussive impact not

only of the industrial location region 1)ut also other regions as "rell.

                                   'Key Words: 9tiantitative model analy$is, Regional population, Industrial development, Emp3oy-

ment opportunity.

1. Introductien

    The objective of the study is to develo.p a regional impact model for regional

population and economic changes arising from Industrial Development. It will also

cover an economic and environmental evaluation of the regional densely populated

problems by the regional economic-demographic model. We will a£tempt to apply
this new regional impact model to the Tomakomai-Tobu Large Scale Industrial Park

of the Hokkaido Region in Japan. This region has not only the potential as a
large-scale industyial parl< but also good prospects for regional economic-demographic

development.

    The framework of the study involves firstly a regional impact model of the

regional population and economic changes will be constructed, and secondly, the

econornic and envlronmeRtal impacts of the densely popuiated problem will be

evaluated. In particular, we will consider the measurement of the regional employ-

ment opportunities based on the population change arising from industrial develop-

ment l)y the lnterreglonal inpu£-output method, and we will ciarify the measure-
ment of the regional employment opportunities by inclustries and scales, the differ-
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ences of the regional economic structures, the measurement of th,e employment
opportunities not only as direct repercussive effects but also as indirect repercussive

effects, and the measuyement of the indirect repercussive employment opportunities

not only of the jndustrial location region but other regions as well. In additlon, the

regiona} economic-demographic quantitative model based on the external economics

of the densely populated probiem will be constructed. Thereafter, the econornic

and environmental impact of the densely populated problem will be evaluated.

2. Tke estimate of the employment opportunities arisiRg from the

   industrial develepment in the Tomal<omai-Tobu Industrial Park

    In the auther's paper,6) we have shown the detailed method for measuring the

regional employment opportunities and the estimation of the impact arising from the

large scale industrial development in the Tomakomai-Tobu IRdustrial Par}< based on

the third plan of Hokkaido Development.

    According to the Iow developmeRt of Japan's economic, the Tomakomai-Tobu

Industrial Park was reconsidered as shown in Table 1.

    In this chapter, we estimate the regional empioyment opportunities based on

the new reconsidered plan.

    As the plan is the large-scale industrial developmeRt, and the impact influences

not only the industrial locational region but also the other regions. Firstly, we

estimate the regional total employment opportunities of nine regions such as Hok-

kaido region, Tohoku region, Kanto region, Hokuriku region, Tokai region, Kinki

region, Chugoku region, Shikoku region and Kyushu region.

    The method of measurement of the regional employment opportunities based

on the interregional input-output method as shown in the chapter three of the
auther's paper.6)

    The regional total employment opportunities in 1985 are shown in Figure 1.
From the facts presented in Figure 1, the sum of the regional repercussive employ-

ment opportunities in other regions is equal to the ones in the Hokkaido region.

The remarkable feature is the expansion of the regional repercussive employment

opportunities in the Kanto region advanced industrially.

              Table 1. The Outputs of the Locational Industries in 1985

........' ..Ll'll//'l../,l///e../r/.///g/l/;///////...................................................,....... ...,.,.,....,,9)1...1...l......:.,,,,,i,i,....i

   Steel manufacturing
  tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt

   Petroleum i
  t .......t.tttttttttttt.t.t...............t.t..tt.ttttt.tt....................t.t.ttt.t.t.t.t.t.........t....ttttttttt.tt.tt.t.t.t......... ..../ .

   Petrochemicals I
 ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt ttttt

   Transportation manufacturing

 '"'Re15'{//tt//'induslFil'Es """"""'"""l' "

""""""""""lii6IEi""""" '-''i''"

9/tr.?e.f..?. ..

..}.r9.99

 3,260
tttttttttttttttttttttttttttttttttttttttttttttttttt

 2,740

 "'7s6 ""

  910

 8,690

(outputs million clollars)
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            Figure 1. Repercussive employment opportunities by nine region$.

    The remarkable feature of the regional total employment opportunities is that

the expansion of the regional total employment opportunities of tertiary iRdustry

is 62% of total ones. This rnain cause is the indirect repercussive impact of the

locational industries.

    The regional total employment opportunities of secondary iRdustry with sum

of employees of locational lndustries in }-i[okl<aido is 26% of the total ones. This

result infiuenced on the manufacturing industries with a lower level than the national

levei in a favourable way. Next, we shall consider the regional total employment

opportunities of five districts in Hokl<aido reglon as shown in Figure 2.

    As for measuring the regional total employment opportunities of five distyicts,

we estimated the ones o£ the Primary industry, Wholesaie & Retail Trade, Finance,
Real Estates & Other Service arising from the production distribution of target

time, ancl also allocated the direct employment opportunities of the secondary in-

dustry and total employment opportunities of regional industry; Electricity, Gas,

Water & Sanitary Services to the Tomal<omai district.

    The results are shown in Table 2. From the facts presented in Table 2, the

remarkable feature is the high concentration of the regional total employment

opportunities in Sapporo district advanced tertiary industrially. This main cause is

the concentratlon of Whoiesale & Retall Trade, Finance, Real Estates & Other

Service and Transportation & Warehousing with 80% of the regional total employ-

ment opportunities in Sapporo district arising from the indirect repercussive impact



136 lt.Snvironmental Science, Hol<kaiclo Vol. 7, No. 2, 1984･

v
4

Dohoku

Sapporo
Dotou

        Donan

                  T'omakomal
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Table 2. The yegionai total e'mployment

Hol<kaido region.

opportunities in five clistricts

  ,,,,,.iF?9e.ll.YjM:..11/¥.t.11..f..VO"Xeir,ige/eo,iy.i.li,]',,ggS/iVe ii dirll//i,Ii,,esi,iili,!･,l,/StSi'Ve U"diie,itil,iig.li,i.:.,hl,gl,,li.$iVe

   'romal'E6'thai cil'g'irli'ct l/ ''''''""'I'E'I'g"(l'/61'6i""""""'''"' ""i'Sl'k"""""""/l'"""'""""'i'1'6""""""''''"'

   sap5orodistricl"""-"l/1""""s7.6' ' ;･'' '3"ig''"' ,/'''' 2o.3"''' '

"' i5'6-'l'I'l'l'll"}'il//'i'l'I･'U'I"""""["'H"""'i6I4""""""""'i"""'""""'//1'//"'-'-""""'i""""'-""'//'1'S""""""--

 ..................---......................................................-...........................................................................................................   I)6hokudistrictl 15.5 l s.7 i 6.s
11.11p..,1..r.f..]...g..i...{..g.ii..f.y..."-..iI.,..........I...?1.l21..........-...1.,..1.1...1.. ...rl....}.3･3.1.I.1..1[...II...,........ .Il.-n,g.m-....I...II.

        'rotal I, 122.o l 7g.1 i/ 42.9
 t... .....ttt.ttttt..tt...t...................tt.t.t..............ttt.......t.ttttttttt.t..t..............t.ttt.t........t.ttt.tt.t.............ttt..t..t.................t.....tt.t................t.....tt.............t.tttttt.tt...............t.t.ttt....t.t........-.tt.tt.ttttttt.tt.............t..tt...t.....

  < ): einployees of loeational industries.

   total employment opportunities of Hokkaido region (142.0)=='totai repercus$ive employment

   opportunities (122.0)+employees of locational industries (20.0).

of the Iocational industries in Tomakomai district.

3. Urban econometric model

    The populatlons of Sapporo city ancl Tomakomai city are estimated to increase

rapiclIy according to increase the repercussive employment oppoxtunities arising

from developing the Tomal<omai-Tobu Industrial Parl<.

    It is necessary to equip with the various kinds of public facilities to accept the

increasing population, but if it is not able to equip with public facilities, the evil

impact of agglomeration economies; external diseconomy arises from the increasing

populations. '
    As for the formation of urban econometric model, we shall consider the indexes
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of agglomeration economies and evil impact of overpopulatior}. We shal} choose the

indexes of aggloiirLeration divided intQ the producer and consLumer.

    The indexes of producer are..such as the enter.p.rise p..u.yLber, fiihancial institution

number, industrial shipment, cocrporatidn tax, persionaf'6onsu./ ptioR expenditure and

expenses of local government. Th6'kindexes of consumer. are such as shop number,

                                                 t.eating house number, department fioor space, librar.y'bool< number aRd hospital

bed number and employees income. The indexes-6f evil impact of overpopulation

are such as the land prices, house floor spaces, roacl congestion rate, attending &

school and commuting rate, water service prices, waste disposal prices and xaw

sewage disposal prices.3) .
    As for the evaluation of agglomeration economics and evil impact of over-

population, we shall formula£e the agglomeration iRdex number and the overpopula-
tion index number to the average number with the sum of each index normalized

100 in 1965.

    Next, we shall consider the urbaR econometric models of Tomakomal city and

Sapporo city arising form the agglomeration economies and overpopulation impact.

  (1) Tomakornai Eeonometric Model

    We shall consider the urban econometric model to clarlfy the population change

of Tomakomai clty according to the increases of employees and net production

arising from the Tomakomai-Tobu industrial development.

    We define the Rotations o/f endogenous variables as follows.

  N: resldential population

  A: agglomeration index number
  O.v: overpopulation index ltumber

  K: private capital stocl< of secondary and tertiary industrie$

  G: public investment
We de'fine the notations of exogenous variables as follows.

  Y: net production of secondary and tertiary industries

  E: employees of secondary and tertiary industries

    Figure 3 represents the flow map of causality functions between each variables.

a) Residential population function

        N(t) -um 1.07959 A (t - 1) + 1.01953 E(t) + 435.563

              (7.535) (1.292)
                                     R2 == O.9977
                        (Figures in parenthesis are t- values)

    The residential population will be illustratecl with the employees increase and the

agglomeration index number represented as the social population increase.

b) Overpopulation index number function

        O#-(t)==(O,13,8,g)4iV(t>+l7,IgO,3,)[K(t-i)!t£iG(t-i)]-3os.6i7

                                            R2 := O.9581
                                            (t- values)
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    The evil impact of overpopulation will be illustrated with the population con-

centration and the relative lack of public investment to the private capital stock.

c) Agglomeration index index number function

       A(t>=O.104682×10-2･Y(t-1)+1.13246[tZ'iG(i)/N(i>1+32.6227

             (O.775) (1.232)" J
                                               R2 == O.9961
                                               (t- values)

    The agglomeration economies wi}l be illustrated with the net production and

the public investment per residential population.

d> Private capital stock functions of secondary and tertiary industries
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        K(`)=(3i:i2sio3)i8K(t-i)+(2i:4i350s)72[tt,iG(i)/Y(t-i)]-so672.o

                                                R2 = O.9643

                                               (t- values)

    The private capital stock function wiil be illustrated with the existing private

capital stocl< and the relative increase of private lnvestment arising from the public

lnvestment lmpact.
e) Public investment function

        G(t) xx 71.6609 9(t) -2804.56
              (2.149)
                                                R2 == O.8836

                                                (t- vaiues)

    The public investment will be invested to correct the evil impact of over-

population concentration.

  <2) Sappopo Econometric Model

    We shall consider the urban econometric model to clarify the population change

of Sapporo city according to the increase of repercussive employment opportunities

arising from the Tomakomai-Tobu inclustrial deveiopment.

    We shall define the endogenous variables such as the residential population,

agglomeration iBdex number, overpopulation index number, private capital stock of

secondary and tertiary industries, public investment and net productions of secondary

and tertiary industrles, the exogenous varlable such as employees of secondary and

tertiary industries.

    Figure 4 represents the fiow map of causality functions between each variables.

a) ResideRtial population function

        N(t) = 1.89589 E (t) + 1359.56
             (O.922)
                                                R2 =: O.9879

                                               (t- values)

b) OverpopulatioR index number function

        2(t) = O.30212 × 10-i･N(t) +7.58203 [K(t - i)/`£" G(i)]- 243.lss

                                                R2 = O.9661

                                               (t- values)

c) Agglomeration index number function

        A(t) xx O.11566 × 1or3･ Y(t - 1) +2.64526 [`E'i G(i)fN(t)]+29.s313

                                   <O.467)             (O.786)
                                                R2 xe= O.9914

                                                (t- values)

d) Private capital stock fuBction of secondary and tertiary industries
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    In the both model, the t- values test and 'final test get the favorable test results.

4.Theestimsit6's'6fthepopuiationandeeoAeimic.,6hangesw'iththe ''

   externaleconomyarisingfromtheTomakemai-Tobu ,,･
   iRdustrial developinent ./, ,
    As for rneasurihg' of the population and econo'mic changes arising from the

Tomakomai-T6bu industrial development, we sliall substitute the total employment

opportunities and the productlon of locatlonal industries estimated in' the chapter

two for the exogenous variables of Tomal<omai and Sapporo Urban'Econometric

Models formulated in the chapter three on the assumption that't'he exogenous
;,a./e(il.!e,S .S,iLa,i.',,ge.Cr.e,aSash,gO.:g,,2.g?n,.X:gEs,.!fom i983 to i993 according to the

                                                          '    The main results are as follows.

    (1) The populations of Tomakomai city and Sapporo city in the target time
axe such as 252,OOO and 1660,OOO. The concentration of population of Sappdro city

is more keen than that of Tomal<omai city. '
    (2) The agglomeration index values of Tomakomai city and Sapporo city in

the target time are 'such as i056 and 884 normallzed 100 in 1965. The overpopula-

tion index values of Tomal<omai city and Sapp6yo city are such as 878 ancl 1154.

The overpopulation index value of Sapporo city re})r'esents higher than that of

Tomal<omai city with the industrial location estate.

    (3) The net production values of seconclary ancl teytiary industrle's of Toirna-

I<omai and Sapporo city in the tcarg,et tinrie are such as 1750 an(l 930 nornialized

100 in 1965. And the net production values per employees of the secon(lary and
tertiary industries of Tomal<oinai city and Sappero city in the target tiine are such

as 527 and 411 normalized iOe in 1965. It presents the high development power

o/f Tomal<omai city.

    (4) From the fact mentionecl above, the repercussive population arising from

the tertiary industry concentrates to Sapporo city. It represents that the evil

impact of overpopulation of Sapporo city rapidly increase.

Thereafter, to tackle down the evil impact of overpopulation of Sapporo city, it is

necessary to equlp not only the industrial relative facilities but also the balanced

urban fuhctions such as the living environmental facilities, tl}e high educational

facilities, the tertiary central functioned facilities, and the recreational facilities in

the Tomakomai city.

5. Conclusioll

    We have investigated the measurement ofthe regional employment opportunities

based on the population change and the economic and environmental impact of the

densely populated problem arising from the inclustria] development.

    The main results are as follows.

    (1) In the regional total emp}oyment opportunities arising from the industriai

development iR the target time the sum of the regional repercussive employment/
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opportunities in other regions ls equai to the ones in the Hokkaido region. The

remarkable feature is the expantion of the regional repercussive employment op-

portunities in the Kanto region advanced industrially.

    (2) The regiona} total emp!oyment opportunities is that the expansion of the

regional total employment opportunities of tertiary industry is 62% of the total

ones. This main cause is the indirect repercussive impact of the locational industries.

    (3> From the facts of the regional total employment opportunities of five

districts in Hokkaido region in the target time, the xemarkable feature is the high

concentration of the regional total employment oppertunities in Sapporo district

advanced tertiary industrially.

    (4) The population of Tomakomai clty and Sapporo city in the target time

are such as 252,OOO and 1660,OOO. The concentration of population of Sapporo

city is more keen than that of Tomakomai city.

    (5) The overpopulation index value of Sapporo city represents higher value

than that of Tomakomai city with the industrial location estate. The main cause

is that the repercllssive population arislng from the tertiary lndustry concentration

to Sapporo city.

    (6) For tackling down the evil impact of overpopulation of Sappoyo city, it is

necessary to equip not only the industrial relative facilities but also the balanced

urban functions such as the living environmental facilities, the high educational

facilities, the tertiary central functional faci}ities and the recreational facilities in the

Tomakomai city.
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