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A Study on the Impact of the Regional Employment Opportunities

   arising from £he Industrial Locations on the Large-Scale
                     Industrial Park

                     Etsuo Yamamura*
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  Suramary

  We have investigated a new method of the measurement of the regional

employment opportunities arising from the industrial locations on the Large-

Scale Indttstrial Park. By using the new method, we can estimate the di-

rect and indirect repercussive employment opportunities of Tomakomai
Tdbu Industrial Park.

  The main results are as follows.

  (1) The total employment opportunities in 1985increase remarkably thaR

the ones in i980.

  (2) Tke sum of the regional employment opportunities in other regions is

equal to the ones in Hokkaido region. The remarkable featw"e is the ex-

pansion of the regionl employment opportunities in Kanto region advanced

iRdustrially.

  (3) Theregional employment opportunities of the secondary industry in

Hekkaido is 35 % of the total ones. This result influences the manufactur-

ing with the relative lower level than the natienal level for good. And the

regional ernloyment 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 opportuRities in }Iokkaido region increase

remarkably by the forward and backward linkage effects.
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                          l. introductioR

  In recent years, the Large-Scale Industrial Park were plaBned out for

the Rational planRing. For the completioR of the these projects, it would

be necessary to measure the impact arisiRg from the industrial locations.

Especially, we must measure tke fundamental data, the fegional. employme-

nt opportunities by the detail sectors arising from the industrial locatioRs.

  In this papers, we try to coRsider the method of the measuremeBt of the

regional employmeRt opportuRities and estimate the impact arising from

the industrial locations in the Tomakomai-T6bu Industrial Park by the app-

lication of the method. Furthermore, we estimate the regioRai employme-

nt opportunities of Kokkaido regioB arising from the forward and back-

ward linkage effects.

             2. The finterregionaj inpuVOutput Analysis

  In this chaptei, we shall represent the geReral 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 iRput-output analysis attempts to treat two er more re-

gions with equal detail, specifying a complete input-output matrix for each.

IR addition, the iRterregional flows iB each direction betweeR regions, by

sector, are recorded in the interregional matrices for each pair of regions.

  The basic strgcture of the most compiete formulatiolt has beell represent-

ed iR a general way by Isard.

2.1 IsardModel
  We shall represent an attempt to examine in more detaii the structure of

Isard Model with most of the emphasis on the simplest two regioRs-case in

Fig. 1.
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Fig.1 . The interregional input-output tab}e by two regions -case,
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  Thus we have tfie followiRg set of 4 equations.

    xll+xib+xff+xli+Fli+Fi2-Ml=-Xl
    xll+xl2'+xS?+xS;+FS'+Fl2-Mb-Xl
    x?l+x%+xrr+oo?;+Fii+Fi2-Mr=:x; (1)
    x;l+xg,i+xee+x;g+F;i+FZ2-M;-X;
  Where
   x,1,S. : intermediate input from i industry iR r region to j industry in s

        reglon.
   FIS: final demand from i output good in r region to final demand in

        s reglon.
   M,S. : import ofj industry iR s regioR.

   X,1 : outp"t ofiindustry in r region.

  And the interregional input coefflcieRts aRd import coefllcieRts are as

follows.

         rs -{!2Z}S･
        aij= x,s.

          r Ml
        mi di Xl

  Further, if we let the set of 4

    all ali al? alg Xl
    all aES al; al; Xl
    arl a;l ai? a;: Xi
    a# a;5 aiZ ag22 X;
  The vector formatioR

    A･X-M･X+F==X
  The derivation of to£al

    X=(I-A+M)-i･F

2.2 LeontiefModel
  This model has

mode} provides
the point of view of each ind

nomy as a who}e. And the
  One part is the loca} in

aRd consumption tends to be

for examples Retail trade

  The other part is the

cally is achieved only for the

stry and

  Next, we shall

                                  (2)

                                  (3)

  eqgations represent the matrix formation.

miOOe Xl Fli+Fl2 Xl
8ig5,9,8 <I+g･$.+.FX-X (4)

OOOm; X; Fgi+F;2 x;
 matrix formation is as follows.

                                  (5)
            (5) is as follows.

                                  (6)

of the

 output of equation

        been represented by Leontie£The simp}e scheme of the
      for simultaneous balancing of all iRput-output flows from

                 ividual region, as we}1 as for the national eco-

                sector is divided into two parts.

             dus£ries on which the balance betweeR production
                 established separately within each regions;
              and Auto repair services.

            Rational industries on which sttch a balance typi-

                 country as a whole; for examples Iron Indu-

Aircraft ManufactttriRg.

       represent the mathematica} formation of the model.
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  The muiti-regional iRput-output system is as follows.

    [-l-[-k---]=-(-i-il-kk,-･iL-A.--kS[-i-lli-k---]+(-llk---) (7)

  We define the notations of the partitioned matrices as follows.

    XN : matrix of output of the national industries.

    XL : matrix of output of the local industries.

    ALL: rnatrix of input coefficients describing flows from local to local

        industries.

    ALN: matrix of inpnt coefflcieRts describing flows from local industries

         to national iRdttstries.

    ANi: matrix of input coefficients describing flows from national indu-

        stries to local industries.

    ANN:matrixofinputcoeflicientsdescribing flows from national to
        national iRdustries.

    FL : matrix of final demands of local industries.

    FN : matrix of final demands ef itational industries.

  The derivation of the new tglal output of (7) equation is as follows.

    [-//k--]-[.t-iSi-L-;l--tt,:A.)(l:-J[-//k--]==[-#--kL,-il-B,--kN,Vtl(-gk--] (8)

  X,' and Xl are as follows.

    X,r-R,r･Xl,±=:R,r[B.,･F,+B,,･F,] (9)    Xff--[I-A,,]-i[A,.･X,r+F,r] (10)
  Where,
    XN' : matrix each columR of which shows the output levels of all Ration-

        nal industries in one particular region (r).

    Xff : matrix each column of which shows the eutput levels ef all iocal

        industries iR one particular region (r).

    RNr : matrix each column of which shows what fractions of the total

        output of each of national industries are produced in one particu-

        lar region (r).

2.3 Moses･CheneryModel
  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 requiremeRts.

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

  t,IS is the interregional trading pattern coeflicieltts aRd the definition is

as follows.
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the amount ofi good of r region required in s region

63

    tb3S=: thetotaldemandofigoodinsregion (1i)
    T : matrix describing the interregional trading pattern coefficieRts alo-

        ng the main diagonal and zeros elsewhere.

    A : matrix describing the input coefllcients in the intraregion and

        zeros elsewhere.

  The equilibrium model is as follows.

  The derivat2on of the new total outp"t of (12) equation is as follows.

    X==[I-T"A+ISii]-i･T･F (13)
    M- : matrix of trade coeficients.

    F : matrix of final demand.

  TheR, iR three models, Isard Model represents the most complete forma-

tion of the actual ineerregioRal sitgatioR.

  In this paper, we shall adopt Isard Model.

  In JapaR, the Ministry of International Trade & Industry has drawn up

the intefegional input-output tables arising from Isard Model with 9 regions

having 25 by 25 sectors in 1960, 1965 and i970.

  The ciassifications of regions and sectors are shown in tabies 1 and 2.

The map of 9 regions is shown in Fig. 2.

                Table 1. The Classifiications of9 Regions.

Regions Prefectures

Hokkaido Hokkaido

Tohoku Aomori,Iwate,Miyagi,Akita,Yamagata,Fukushifna

Kanto
Niigata,Ibaraki,Tochigi,Gumma,Saitama,Chiba

Tokyo,Kanagawa,Yamanashi,Nagano,Shizuoka

Tokai Gifu,Aichi,Mie

Hokuriku Toyama,Ishikawa

Kinki Fukui,Shiga,Kyoto,Osaka,Hyogo,Nara,Wakayama

Chugoku Tottori,Shimane,Okayama,}Iiroshima,Yamaguchi

Shikoku Tokushima,Kagawa,Ehime,Kochi

Kyushu
Fukuoka,Saga,Nagasaki,Kumamoto,Oita,Miyazaki,

Kagoshima



64   Environmental Sciene, Hokkaido No. 2 (1979)

-rable 2. The Classifllcation of 25 Sectors.

Number Sectors

Ol AgricultureForestry&Fisheries

02 Coal&LigniteMining

03 Mining(Except02)

04 Food&Kindredproducts

05 Textileproducts

06 Lumber&Woodproducts

07 Pulp,Paper&Paperproducts

08 Leather,Leatherproducts&Rubberproducts

09 Chemicals

10 Petroleum&Coalproducts

11 Ceramic,Clay&StoneProducts

12 PrimaryIron&SteelManufacturing

13 PrimaryNonferrousMetalManufacturing

14 Metalproducts

15 Machinery(n.e.c)

l6 EIectricMachinery

17 TransportationEquipment

18 PrecisionMachinery

19 MiscellaneousManufacturing

20 Construction

21 Electricity,Gas,Water&SanitaryServices

22 Wholesale&RetailTrade

23 Finance,RealEstates&OtherService

24 Transportation&Warehousing

25 Vnallocated
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    3. The Method of measurement of the Regional Empioyment
       Opportunities

  The impact of the development ef the Large-Scale Industrial Park coR-

sists of three effects such as the effective demand making, intermediate

demand making and consumption demand making.
  Then, we must consider the following coRdition to measure the regional

employment opportunities arisiRg from the industrial Iocations.

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

     the industries and scales.

  (2) We can make to be clear the difference of the regional economic

     structures.
  (3) It is necessary to measure the employmentopportunities notonly the

     direct repercussive effects 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 indttstry on the greater New York-Phila-

delphia industrial region.

  Miller also attempts the same impact study of the location of the alumi-

num indttstry on the PacMc Northwest
  However, in these studies, only a relatively small amouBt of research has

been made on the four conditioRs mentioned above.

  In this chapter, we shall consider the new detailed method of the measu-

rement of the regional empioyment 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 : interregioRal input coefficients 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 ernployment opportuRities.

    N : nttmber of regions.

    M : number of industriess.

  X represents the matrix of the total repercussive employment opportuni-

ties and is satisfied the followiRg eqttations.

    X = D X R + A ･ S (E9 R'+ A2･ S Q R'+･･-･-･-･･

       = D X R +[I + A +---]･ A ･ S X R'

     =-DXR+[I-A]wwi･A･S<g>R' (14)
  Where, DQR is the direct repercussive employment oppor£unities aRd
[I -A]ma'･ A ･ S op R' is the indirect oRe.

  Let [I -A]-']･ A, S, D, R and R' be the fol}owing partitioned mat-

rlces.
                  Xli,IXIxl'(-ll.1.:"1",, llXNNxxx,j, Xl:,iiNIIIm."./ge,

                  -S-"K-JN----M--mly-x;Mm1K-<------m-mm

    [I-A]-1'A= ×Xx. IXxl NNXx. (15)                           SxiXI s...                             S-..I XIt N-..
                  "Mt----------Ml""---I--MMM------Mnt-                  :X' i,iil- I- l-,1:X'iiXXxx,,I :X' :' il-il.[ li N.

                  SiN

                     Nx O
                        NX
                          xsk
                              xxx

              S== Xx. (1 6)                                   .-sY

                                       XXXN

                         O Xx                                             XNSge

  Where,sS =O(k==ko,j=je)
                   Clill"C;:I]:.-dlkl lXxx,x li ditri"x-ss-.IIJI..-dlNi"i

                   dkl-------dMI Xxldk¥M-Mmm-rmdkge
                   <-----------M-rmmIc----l<"mm-----rm-m-"                    Ss.. IXxl""S.....
              "=giMs/i,/i-t{t{t(iild,'IMN..'fiFil-)ts,,s.g-ili{l-IK:':/r'irMN.,tk, (i7)
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Where, the relation of matrices S and

  dSl==s,N･ (k==k.,j=:j.)

  d:,ic.=o other (}'.:ll･22

The small k. is the locatioRal industry

R=

 1Tl
l

l

l

 1rN
I

l

l

1

sM
rl
l

I

l

 MrN
Cil}

 N

te= 1

j

R' =

 11rl
l

I

l

 JlrN
l

l

l
1

t tM

TI
l

l

l

 IMrl

D is as follows.

i llllllllll: lilX )

and j. is the locational

X=

 1Xl
l

[

l

 1XN
l

l

l

i

 tM
XI
l

l

l

 MjCN

    (18)

reglon.

(19)

  Where, multiplicationrepresentstheRextoperation.

                     N
    Jv 5･ -£dbl･ ,{･Ti +Xs,bl･･af･Se r'r･ (20)                    ic= 1
     (i, :1,2,･--･-･････M,k･=1,2,･････-･････N)

  To apply the new method, it is necessary to estimate the future target

values of interregional input coefficieRts and the basic unit of employmeRt

opportumtles.
  Then, we represeRt the Improvemellt RAS method to estimate the future

target values.

  For example, Fig. 3 represents the flow to estimate the future target va-

lues by the iRterregional input coefficients in 1965 and 1970.

interregional input coeflicients in 1965

                       A6,

the changes of R, S and ff

interregional input coeflicients in 1970

                       A7o

the estimation of changes Ra, Sa, ffa.

interregiollai input coefllcients in x

  A. == Ra. A,, ･ Sa･ Ha

Where,

  Ri
  si
  Hi

Fig.3. The Improvement RAS Method.

substitute change coeficients.

processing change coeficients.

relative change coefficients.
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     a = (x -1970)/5
  The basic unit of employmene opportunities` is estimated by the similar

method. '

     4. The estimate of theEmploymentOpportunitiesarising
         from the lndustrial Locations in the Tomakomai-TObu
         lndustrial Park.

 Hokkaido is an island developed almost entireiy after the middle of the

19th centurM in other words, the Meiji Restroration in 1868. It consequ-

ently displays many strong occidental as well as marked frontier characte-

ristics. IR the second year of Meiji (1869), Hokkaido development agency

of the Central Govemment was opened at Kakodate. This was later moved

to Sapporo.

  In 1872, the Hokkaido ReclamatioB Board was established also at Sappo-

ro, and this took over the entire responsibility for land development as

wel} as for the administration of the island. In 1874, the governmeRt ado-

pted even more positive measures to achieve the two-fold objectives of
military defence and agricultural settlement.

  In the first, the coRcentratioit was placed ok 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 i872, a terryear plan was adopted and at the exploitation

of mineral resources, land reclamatioR and the processing of primary ma-
terials.

  The government also einphasized the introduction of modern methods of

production along several liRes. Technical advisors for education and in-

dustry were invited to Hokkaido from Europe and the United States. Mo-

del plants were bttilt for the processing of such materials as flax, sugar

beets and dairy products.

  Facilities were established for education of ieaders for this Rew land.

Chief amoRg these was the Sapporo Agricu}tural College, the predecessor

of today's flokkaido University. At this college, oRe of its early teachers,

the AmericaR William S. Clark, through his strong and dynamic persoRali-

ty, had a profound effect upoR the minds of the younger generation.

  By the beginning of this centttry, 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

developmeRt.

  After World War fi,the loss of Japans colonial empire and the great

i･nflux of repatriates compelled a new view of Hokkaido.
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  A great opportunity as well as a great responsibili£y was imposed on this
island for th'e solution of the natioRal population pressure and economic

probiems.

  New developmeRt projects were planned aRd promptly activated. IR 19-

50, Hokkaido Development Agency was organized aRd was directly atta:

ched to the Prime-Ministers Ofilce. The responsibility of the AgeRcy 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 iB IE[okkaido consists of three terms plans.

The initial plan was implemented from 1952 to 1962. 0ne of the major
projects is to promote the development of Konsen Pilot Farm.

  The 2nd was implemeRted from 1963 to l970. 0ne of the projects is
the completion of trafllc and communicatioR facilities.

  The 3rd plan is going to implement from 1971 to 1985. 0ne of the pro-

jects is the development of Toinakomai-Tubu Large-Scale Industrial Park.

  Hokkaido economy depended primarily on the major natural industries,

aRd tertiary industries arising from the national public disbursement. Then,

the economy of region lacked diversification; its foundations lacked both

breadth and depth.

  The iarger cities such as Sapporo, Asahikawa, Kushiro and Hakkodate

containedsome relatively local iRdustries. The relative }ow density of Ro-

kkaido population induced manufactures to sRpply the regional market
from plants located closer to major consuming areas.

  Therefore, the Tomakomai T6bu Large-IRdustrial Park is Rot merely
the growth of an existing industrial situation butrathera fundamental chan-

ge in the economic complex of region.

  The exploitation project design of this industrial park has the both fuR-

ctions of high level indttstries and living eRvironment in Tomakomai re-

gio R.

  From the facts presented in Fig. 4, Tomakornai region has the main ter-

minal functions of port, rail way, highway and air port.

  The maill locational industries are the international competitive indust-

ries such as steel manRfacturiRg, petroleum, petrochemicals, non-ferrous

metal manufacturiRg, trasportatioR manufacturiRg 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 iR 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 employmeRt
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opportunities in which the total repercussive employment opportuni-

ties p}us the employees of }ocatiollal industries in i985 increase re-

markably than the ones in 1980.

The regional total employfuent opportunities in 1985 are shown in

Fig. 5. From the facts presented in Fig. 5, the sum of the regional
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years l980 1985

sectors outputs employees outputs employees

'Petrochemicals 1,IOO 4.91 3,200 6.5

Petroleum 650 O.75 2,l50 l.O

Steelmanufacturing 1,700 6.0 4,300 IO.O

Non-ferrousmetal

manufacturing
l,250 9.05 2,550 l4.2

Transportation

manufacturing
450 6.0 1,250 8.0

Relativeindustries 1,400 3.99 3,050 IO.3

Total 6,550 30.7 l6,500 50.0

(outputs; million dollars, employee; thousands)
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                                                            ,    total employmeRt opportunities iR othe regions is equal to the oRes

    in Hokkaido. The remarkable fea£ure is the expansion of the regio-
    nal total employment opportuBities iR Kanto region advanced iRdus-

    tria}ly.

 (3) The regional tota} employment opportgRities by industries in i985

    are showR iR Fig. 6. The regional total employinent opportunities

    of secondary indRstry in Hokkaido is 35 % of the total ones, This
    result iRfluences the manufacturing with the relative lower level than

     the national level for good.

    200
(thousands)

150

IOO

50
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[ =ll

Emp}oyees of loeational industries

Total repercussive emp}oyment

opportumtles

Hokkaido Tohoku

      Fig. 5
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. The regional employment opportunities.

Shikoku Kyusyu
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   The remarkabel feature is that the expansion of the regioRal total em-

   ploymeRt opportunities of tertiary industry is 60 % of total ones.

   This main cause is the iRdirect repercussive impact of the locational

   industries.

(4) The method of forward and backward linkage effects is to increase

   the iRtraregional input coefi}cieRts of Hokkaido region. In this case,

   especially the intraregional input coefficients of locational iRdustries

   such as MachiRary, Metal axd O£her industries in Hokkaido region
   increase 50 % than the before values of intraregiona} input coeficie-

   nts. And this increase values are subtracted from the intraregio-

   nal inpnt coefficients.of Kanto region advanced industrially. There-

   fore, the regioRal employment opportunities increase 12,OOO persons

   and the employment opportuRitles of manufac£uring industries iRcrea-
   se remarkably. It appears to be ciear from the results that the for-

   ward and backward liRkage effects influence the manufacturiBg of
   Hokkaido region with the rei.ative lower levei than the national level

   -for good.

     20
(thousands)

15

10

5

Hokkal'do ,regton

[:=] Other .regtons

Eii!tw Emp}oyees of iocational
industries

i:

:

tt

I::

::
;:

::z･

:t : :
tt

:
: : :'

:
:- :

t'
::

'

::

:
.

:
::

: :

:
,

::

:

i'i

::

::

l
,

:;

, : ;
::

:･:

::

::

: : :: :

: ,

:
:

l :

- . .

ol o2e3

   Ng.

pa

6

05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22

. The regionai employment opportunities by industries.

23 za



74 Environmental Science, Rokkaido No. 2 (1979)

                           5. Conclusion

  In summary, we have investigated the new raethod of the impact of the

regional employment opportunities･ arising from the industrial locatioRs in

the Large-Scale IBdttstrial Park.

  By x!siAg the new method, we can estimate the direct and indirect reper-

cussive employment opportunities arising from the many industrial ioca-

tioRs in the Tomakomai T6bg IRdustrial 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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