
Title A Study on Spatial Structure in Indonesia

Author(s) Adi, Wijaya; Yamamura, Etsuo; Miyata, Yuzuru

Citation Environmental science, Hokkaido University : journal of the Graduate School of Environmental
Science, Hokkaido University, Sapporo, 10(2), 167-191

Issue Date 1987-12

Doc URL https://hdl.handle.net/2115/37219

Type departmental bulletin paper

File Information 10(2)_167-191.pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



167

         I"' '"t'''" '"'' ""''""" """""" 't't't''tttt'ttttttt't't"t'it''t' tttttttttttttt'tt'/'t''''' tt tttttttl/''tt'tttttttttt''''"''ttttttl
         i Environ. sci･, Hoi<i{aicio U?.i.r.f.I.g.l.f.x..ii...1.9..(.l.)..I...I.9..1..1.rl..1..9..1....l...I.?..9.9.;....I.?.fi..1...l

              A Study on Spatial Structure in Indonesia

                       Wijaya Adi, Etsuo Yarnamura

                            and Yuzuru Miyata

             Department of Regional, Planning, I)ivision of Illnvironmental

                 Science, G,raduate School of Environmental Science,

                     Hokkaiclo University, Sapporo e60, Japan

                                 Abstract

   As is well known, regional disparities might be consiclered as a crucial prol)lem because some

evidence show that regional disparities may bring about to the crisis in social and economic.

Unfortunately ho"rever, planners are, more often than not, at a loss to assign precise meaning to

the information eonveyed by the clisparities. Accordingly, a pelicy towards which aim at reduce

the regional clisparities ixLust be ba$ecl on the detailed informations on the structure of disparities,

mostly shoulcl be supported by empirlcal studies, rather than pianners intuitlons. In this' respect',

Multiregional Input-Output has been consiclered as a suitable tool in clarifying the structure of

such disparities, so that t'he most appropriate policy in reclressing the disparities can be fromulated.

Key words: MultiregionalInput-Output, Regional population elasticity, Regionalincome elasticity,

I)istanee elasticity.

                             1. Introduetion

    A study on regionalization in a country like Indonesia is vital due to the

fact that characteristics among islands are significantly difference. (6) Unfortunately

however, the number of such studies are very less, particularly a study on the

economic interconnections among islands. A study by Soeroso and Giayratani for

example, shows that prices play a minor role to the process of regional growth

in Indonesia. (17) In addition they claim that growth differentials play a much

more important role in reglonal adjustments, yet they have failed to assign the

information on regional growth differentials. Further study by Kaneko et. al.

clarified the characteristics of industrialization process in Indonesia. Brol<en down

the economic structure into subsector level however, their attention has mainly been

paid to the national level. (10) In other words, no information on the economic

structure at regional level have been elaborated. Presumably the limited data on

the regional has l)een responsible to the scarcely of the study on regionalization

in Indonesia.

    The purpose of this study is to show that having an uncomplete of necessaries

data on regional level, the Multiregional Input-Output Model, namely Moses-Chenery

Model, for Indonesia could be conducted. In addition, our concern is lald on the

economic interdependencies among regions, because as was suggested by Moses.
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the levels of income, employment, etc, from a specific region will strongly be

infiuenced by ether regions. (13)

                       2. Theoritical background
                    '
(1) Britzlfiifeetch of ma.t.ltiragional Inpztt-Output

    The movement of goods and services in interregional studies plays a key role

because the goods and services from a specific region will be absorbed by final

demand as well as input. (11) It is undoubtedly true, the effort to increase the

volume of interregional commodities flow should be supported by a better transporta-

tlon system.

    For the sake of simplicity purpose, xNre assume there are only 3 regions haviRg

3 sectors, as in Table I. Regions and regional flows will be described by supercripts;

commodities and commodity flows by subcripts. The coefficient of agi for example,

should be read as the amount of commodities of sector 3 required to produce
a unit worth of secter 1 output in region 2. (see Table 1).

    Parallel to the Leontief production function, Table 1 assume that the amount

of each good absorbed by every industry in a region is strictly proportional to

output. The reader may easily understand that each ef the block matrix describes

the technical structure of all industries in only one region. Furthermore, it is

essential to know the movement of commodity both interregional and intraregional

                    Table 1. Regional II'echnicai Coeflicients
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have3regionsand3sectors.,wewillhavealso3blocl< '
as in Tab}e 2.

    If we denote the regional technical coefficients as "a"

"t" , the regiona} input output coethcient, namely A, wHl be

speaking, the complete multiregional input-output system is

        (l- A)-iX = Y

where

     I: identity matrix

    A: regional input-output coeffcients

    X: output
     Y: final demand

As usual, a solution will be given by,

        X=(I-A)-iY (12)

Relating to our attention on the economic interdependencies

Inverse Matrlx has been chosen because as was written by

matrix is conformable for a symmetrix matrix. (for a

operation on Hermite Inverse Matrix, the reader may refer

    Due to space consideration, only 3 coecacients are

     commodity.
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those are: regional direct and indirect coefficients (B); total input variations coeflici-

ents (C); total production variation coethcients (D).

    The notations of B, C and D could be defined as,

        B =:: (lww Aii)-i

Going back to the operation of Hermite Matrix, the two regional input-output

coeflicients may be written as,

              All 1, A12
        A- ･-････-----i･･----･････---

              A2i l A22

then using Hermite Matrix, the original matrix could be partitioned as,

                      I
              Eii+EiiiEi2+E,i2
        A =uz ----------l----･････-･-

              E2i+E,2i l･ E22+Er22

where,

        Eii=(Aii+A,ii)f2

        Etii=(Aii-AtiD/2

Furthermore, the partitioned matrices of input coeflicients could be represented as,

        C21 .,, /121.Bl

           ,,. E21.Bl+ E, 2i.Bi

Finally, total production coeflicients (D) could be defined as follows,

        D12 .. Bl.A12

           = Bi.Ei2 + Bi.E, i2

We are now turning to the method of estimations due to the lack of regionai data

available.

(2) Estimation Methocls

    As is well known, the complete data at regional level of developing countries

is a major constraint to develop a broaden study of regionalization, in particular

the interconnections among regions. The maiR difliculty in implementing of many-

region input-output models is that data on shipments of goods between sectors

and between regions are not readily available. (12) The most detailed study in

developing countries is a study by Ngo, who developed a core-periphery, tworegion

input-output model of the Philippines by subtracting the Metro Manila region

from the national input-output table. (16)
    Indeed, a policy which refer only to national level or a c16sed region will face

with difficulties since within a country there exist an interdependencies among

regions and interdependencies among subregions within region.
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    Fortunately, in the absence of a complete information on regional level, some

estimation methods have been introducecl as the way out to overcome the difficulties.

We will discuss some estimation methods associated to our study in the following

Section.

-Regional technical coeflicients

    These coeflicients are derived from two pieces of information: the value of

output of each industry in each region and the value of purchases by each industry

in a region from each industry ln the nation as a whole. (12)

Unfortunately, the data on reglonal technical coeflicients in Indonesia is not available

yet. Luckily, method by Moses, permlts us to substitute the unavailable block
matrices of regional technical coedicients with national technical coethcients. (13)

Accordingly, our matrix will consist of six block identical matric along diagonal

where every block should be equal to the national technical coeflicients.

--
Trade coeflicients

    We are now turning to the crucial issue because we Reed both interregional

trade and intraregional trade coeflicients, however, the data on intraregional trade

coefllicients are not available yet.

    The interregional trade coefficieBts reflects the closely lnterdependencies amoBg

regions because some goods and services produced in one region will be used as

an input for other regions to sustain their level of production, and vice versa.

    It is necessary, theR, to estimate the flow of intraregional commodities due to

unavailibility of such data. The estimation of intraregional commodities flow stands

as a supplement part of this paper and will be discussed in the following Section.

    The number of regions are: (1) Sumatera, (2) Java, (3) Kalimantan, (4) Sula-

wesi, (5) Bali, Nusa Tenggara Barat ancl Nusa Tenggara Timur, (6) Maluku and

Irian Jaya.

    The number of sectors are: (1) main staple fooa, (2) other agricultural product,

(3) forestry, (4) livestock, (5> fishery, (6> miRing, (7) manufacturlng, (8) electrlclty,

gas and water, (9) construction, (10) trade, (11) transportation, (12> financial, (13)

public administration and (l4> services. The data used in this paper is for l980

however, the data on interregional trade for tertiary sector i. e. sector (8) to sector

(14) is not available. As a consequence our trade coefficients wlll only consist of

7 trade coeflicients while the rest are zero.

               3. Estimation of iRtraregional commodity fiow

    Theoritically, transactions between and among all sectors both within a region

or among regions can be measured in physical or in monetary terms. Practically

hewever, transactions are usually measuyed in monetary terms, though this intro-

duces problems because sometimes a changes in prices is ltot a result of a changes

in quantity of inputs used. (12)
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 (1) Wlay Gravity Model

     Considering that both intraregionai and interregional trade coeflicients are

 important parts in simulating the study on Multiregional Input-Output, there have

 been introduced several methods of estimating the interregional and intraregional

 trade fiow. Selection, then, must be made because not all methods can be imple-

 mented satisfactory into a specific case, in particular into Indonesian case. The

 following are some methods of estimating the intraregional commodities flow,

 and judgments have also been given associated to the real situation in Indonesia.

 -Location Ouotient Method

     The I.ocation Quotient (LQ) for industry i in region r is generally defined as,

            .m E:,'IEr
         L2,--I---lii･-7-E-,ii-- (i=1,･･･,7i)

where,

     Ei",: employment of inclustry iin region r

    E": total employment in region r
    E:-i: national employment of industry i

    E'n: total national employment
The L9 method has been developed and become a common method for estimating
both intraregional and interregional trade flows because the L2 method does not

require a lot of information at regional level. (15)

-Cross Industry Location O-.uotient Method

    The CIL9 method is the fllowing definition,

             s - ..k.um2..Li'.. - ".E.or･/-Ei, ..

        crLeij - Lg;. - Ei･IES･

where,

    LQi' : location qoutient of sector s ln region i

    L9;･: location quotient of sector s in region j'

    Ei･ : number of employment of sector sin region i

    Ei･ : nurnber of employment of sector s in region j'

    E;･i : number of employment of sector ii in region i

    ESt : number of employment of sector n in region j'

One advantage of both L2 and CILQ method is other sectoral data can be used
as a substitution data for employment e. g.: sectoral output, income, etc, if employ-

ment data is not available yet. Other advantages are both two methods do not
require a lot of information on regional data as well as ease of handling.

    Unfortunately however, a yecent study by Harrigan et a}. clearly shows that

both L2 and CIL2 method tend to be a biased estimators because the actual value

and estimated value are significantly difference. (8) Using the total intermediate

imports to Scotland from RUK, Harrigan found that the percentage difference

between actual value and estimated value by L2 method was around 79 percent,

while using CIL2 method the percentage difference was 49 percent. For these
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reason, both L2 and CILQ method will not be used for estimating the intrare-

.gional commodity 'fiows in Indonesia.

-Commodity Balance Method

    There are some reasons for not employing CB method in estimating the
intraregional commodity flow: firstly, CB method requires a lot of iRformatlon on

regional diata for which a major part of such data is not available yet, secondly

a study by Harrigan shows that percentage difference between actual value and

estimated value was around 70 percent and thirdly, CB inethod ls a bit time con-

sumlng.

-Moses method

    Unlike all the methods xKnritten before, Meses method presents as the most

accurate method in es£ima£ing the data on total intermediate imports to Scotland
from RUK. (8) The value of percentage cliffereltce is the smallest among ail

methods, it was O.8 percent.

    The main problem ln estimating the interregional trade fiows by Moses method

is on data required. Unlike L2 and CIL2, Moses method requires a complete
in'formation on regional level. This yequirement compells us not to use the Moses

method in estimating the interregional commodity flow in Indonesia.

-Proportlon of Othey Region

    The formulation may be written as,

         s Xi s
            M-･qj        qi ='

xNrhere,

    gi･ : intrareglonal fiows of cominodity s in region z

    XE: output ofsectorsin regioni '
    Xi: output of sector s in region j'

    qfi : ntraregional fiows of commodity s in region ]'

    This method has been used not only for estimating the intrayegionai com-

modities flow, but also for several extension purposes. (18> We are unable to

employ this method because there is no diata on intraregional trade flows in Indonesia

though only for one region.

-Gravity Potential Model

    The formulation of the GP mayl)e written in the form,

        7i,,j -- A,Bj F,j

where,

    Ai: an origin factor

    B,･ : destination factor

    Ff,J･: separation factor

The GP xnodel above indicates that Ei,j measures the separation between region i

and j, while Ttj is the expected flow of people, commodities from regioxx i to
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reglon 1.

    Havlng an informatlon both on interregional £rade fiows and the distances
among regions, the GP model seems to be the most approprite estimator compared

to other methods written before.

<2) Assu77iptions

    Actually GP model is derived from physical science, i.e. Newtonian. Unlil<e

the physicai science, the movement of people or commodities from one point/region

to another point wiil $trongly be influenced by the psychological factor. Accordingly,

it is common knowledge that application of GP model in soclal science requires

some assumptions. Due to the real situation ln Indonesia, we adopt the following

assumptlons.

-The interregional tracle flow by airplane is ignored

    This assumption is based on the fact that the volume of interregional com-

modity fiow by plane is very low, approximately less than 1 percent of total inter-

regional commodity fiow. (1)

-Every region has only one mainport

    This assumption is actually far from reality because the facts show that each

region has more than one mainport.

    It must be I<ept in miRd however, that region has usually been considered as

a point. Based on this reason, we assume the value of each commodity in each

region as a summation of commodity flow from each mainport within region
according to the destination. The largest malnport sent or received, then, has been

chosen as the representative mainport of the region (see Figure 1).
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                                      b .-:5 million     c =.'59 peoplelkmZ
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-The distance among regions is assumed as the straightline distance among

  the mainports (in kilometer)

    This assumption had to be done since there is no data on the regionai ship-

ments available at hand. The logic behind this assumption is, the speed per hour

is common among ships, whether the ship is new or old. Accordingly, if the
distance is double, the time needed for that route wM also be double.

-Transport expenses in kilometer are common among regions

    Actually this assumption is not in contrad.iction with the reality because if,

factor markets are competitive, the differential of transport expenses, then, will be

foliowed by adjusting of transport expenses until reach a condition where cost in

kilometer are common among region. (14)

--
It is introduced that the interregional commodity fiow is a total commodity

  fiows between two regions rather than comrnodity fiows from region i

  to reglon j, or vlce versa

    This assumption has to be done because the volume of commodity from region

i to region 1' is not equal to the volume from region j' to region i. It is to say

that the actual commodity flow is in contradiction with the fundamental law of

GP modei (see the probiem of cross hauling>. (11)

-The intraregional distance is assumed as the straightline distance

  among provincial capitai

    Interlaced to the common assumption that region is usualiy considered as a

 point, it permits us, then, te assume each province as a point also. Since each

 region is usualiy composed of more than one province, we will obtain the intra-

 reglonai distance as the summation of the straightline distance among capitals

 within region divided by the number of Iine distances (see Figure 1 and Table 3>.

 (3) Formal Model

     Regional lncome and regional population have been employed as an explanatory

 variables, however, each variable are applied separately. Both two variables have

 been selected under considerations that the two variables have the strongest in-

 fluence in the movement of commodities. Putting the distance as another explana-

 tory, the model maybe written as follows.

 ---Sirnple Gravity Model with Respect to Regional Income

     The formuiation of the model maybe written as 'Eollows,

                lrL, Y.,
         F･i,j = Cve'tt' '/:.//;'a"'

 where,

     F,j: total commodity flow between region i and region .i

     Y2 : output of region i

     Y> : output of regien J'

     D,,-: distance from region i to region .i
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    q ev aye constants.

One may define cy as a percentage change in commodity flow divided by percentage

chaRge in distance. It is common knowledge thait if the distaRce is getting longer

the volume of commodity flow will decrease respectively. Accordingly, the value

of ex should be negative, other things being equal. The model above has been

built on the assumption that the value of regiona} income ealsticity is equal to

umty.

-Genera} Gxavity Model with Respect to Regional Income

    The rnodel is defined as follovLrs,

              (Yl Yb)fi
       F,,,･ ex Crm'""'']O"'""il']IIll"'"""

where P is constant.

    Regional income elasticity (P) is clefined as a percentage change in commodity

flow divided'by percentage change in regional output. Since commodity fiow and

regional output move in the same directions, the value of P should be positive,

ceteris paribus. Unlike the previous model, the second model depicts the interac-

tion of commodity within country as a function of r,egional income and the distance

varial)le when this interaction is refiected in interregional commodity flow.

-Simple Gravity Model with Respect to Regional Population

              P, P,
        F,, = C--tt-･-//i'h'ww'

where,

    Fi,,･: total commodity flow between region i and region J'

    1:li : population of region i

    1'j : population of region j'

    DiJ･: distance from region z' to regiolt .i

    q cv are constants.

Similar to the first model, the thircl model is consideyed under assumption that the

value of regional population elasticity is equal to unity, while the distance elasticity

is defined in an analogous vyray with the first model. The meaning of unity elasticity

is, if regional population increase by one unit, the coirtmodity flow wM also increase

by one unit.

-General Gravity Model with Respect to regional Popu}ation

    The formulation maybe written as follows,

              (Pi 4)r
        F,j = C---'''''"'1>'i)I'tww･ ''nv'

whexe r is constant.

    Elasticity of regional population (r) is defined as a percentage change in com-

modity flow divided by percentage change in regional population. The value of r

must be positive because there is posltive relationship between regioRal population
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(4)

          Environmental Science, Hekl<aido University Vol. 10, No, 2, 1987

commodity fiow.

Estimation of the lntraragional trade flows

As is well known, the correlation coedicients of Gravity Model

            ']'able 4. Classification of Interregional Commodities Flow
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Table 8. Einpirical IR/esults of Parameter Estimation of (v ancl ?' using

         General Gravity Model with Respect to Regional Population
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   * tvalue
  :i`'i: coeL of correlation

found very small, in fact some result gave unsatisfactory results, however, the

results should be considered conscientiousl>.(9) Though the Gravity concept both

for social and physical science are based on the same fundamental law however,

having a difference meaning on masses will bring also to the difference results. (7>

    An analysis of parameters will be discussed in the first chance and will be

continued by estimation of intraregional trade ffows. The list of commodities is

presented in Table 4 while the value of each parameter are presented in Table 5

to Table 8.

-Analysis of parameters

  a. Main staple food

    Using the first model the result shows that the value of cr was -O.449 while

the value of R and t test were O.274 and -O.988 respectively. This result implies

that a 1 percent increse in distance leads to a O.499 percent decline in volume of

commodity fiow.

    Though the land area of region II is the smallest compared to other regions

(7 percent from total Indonesian land), however, region II produces the highest of

main staple food among regions. Having the capital city of Indonesia however,

region II has been experiencing tremendous population influx urbanisation resuiting

in gradual depletion of fertile land under cultivation. A vast majority of Indonesia's

population is concentrated in region II, the coRsequential socioeconomic and political

pxessure is the highest in region II, accordingiy rapid development gradually encom-
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passed more and more perlpheral areas in its folds sharply reducing the agricultura}

Iand stock.

    Recently two prograrns have been implementing l)y government which airn to

bring the supply of national foods equal to its demand. The first program is ealled

lntensification arid the secoRd is extensification. The former has only been imple-

menting in region II due to the gradual depletion of fertile land region in region

II. The latter is what its name indicates, this program is based on the considera-

tion of how to extensify the land cultivation. Accordingly, this program has only

been implementing in other regions since there are a wide of potential land for

cultivating.

  b. Other agricultural product

    The fouyth model gives the best result of estimating in the sense that the

value of correlation coecacient is the highest among fotir modeis. On the contrary

third moclel is considered as the worst model l)ecause the value of R was only O.418.

    Uniike main staple food, the highest volume of such commodities flow is come

from region IV, approximately 160 thousands ton. In addition, 99 percent from

that l60 thoudands ton will go to region II. This movement indicates that local

supply of this commodities in xegion II is not sufllcient to meet its demand. One

interesting point is, region I had actually been deve}oped under colonial regime as

an estate and shifting cultivation area. The contribution of region I on the inter-

regional trade flows does not reflect as the main pyoducer of such commodities,

however. Thexe is supposition, suppoyted l)y data, that the highest share of pxoduc-

tion of other agricultural products in region I has been exporting to other countries.

  c. Forestry

    Arnong four models, the second model seyves the best result compared to the rest

models. The value of R was O.752, the value of cr and P were -5.185 and O.264

respectively. This result indicates that it if the distance gets longer by 1 percent

will lead to a reinarkably decrease in the fiow of commodities by more than 5

peycent. Medel 3 on the contrary, stands as the worse one due to the low value

o£ correlation coe'fflclent.

    The data on land utilization by island shows that region III has the highest

of s£ate forest, while the lowest is in region V. It is not surprising, the highest
contribution on the interregional 'forestry 'fiow is came region III. The role of

region III as a forestry products is becoming important because the recent data

on export of commodities show that the value in monetary terr}as of export of

forestry ranks number two after petroleum. In recent years, the international

marl<et price of petroleum has been going down resulting not only to the declining

of goveynment revenue but also influence the balance of trade of Indonesia. In

thls respect, more attentlon should l)e paid to the effort of promoting the non-

petroleum export commodities.

  d. Livestock

    General Gravity model with respect to regiobal population represents the best
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result among the four models. The value of R was O.480 while the value of cr

and r were -1.677 and O.594. The value of t test however, all model give the

unsatisfatory results, the range is between -O.158 to -1.46. Because the value of

R was O.342, the third model is considered as the worst model.

    Having the highest average ef steppe pastuye, region V stands as the most
important producer of livestocl<. A share of interregional livestock flow from region

V is almost 80 percent from total livestock fiow, where 90 percent from its per-

centage went to region II. The gap between supply of and demand for livestock

in region II has been fulfi11ed by sending }lvestock from region V, and presumably

this movement pattern will be continued in the future.

  e. Fishery

    The highest value of correlation coeflicient is represented by model 4, that

was O.609, while the lowest was model 1, that was O.183.

    As a Gravity model, the value of R of O.609 maybe censidered as a good
result, however, that result should be considered in more deeply. Though the va}ue

of R is a bit satisfactory, however, the value of distance elasticity was found to be

O.179. As a consequence, the result implies that both distance and the fiow of

fisheries will move in the same direction. In other words, the longer the distance

the greater the volume of fisheries will flow. The finding above, in fact, ls in

contradiction with the theoritical background written before. Data on fisheries

flow show that 95 percent of that total fiow is mainly distributed from other

regions to region II. This anomaly depicts a situation where there is strong

"unknown variable" infiuence the behavioural of interregional fisheries fiow. This

presumption is supported by data for example, the longest distance from region II

is region VI, however, the flow of fisheries from region VI to region II is higher

compared to region IV. Again having the distance only 420krn to region II,
however, the output fiow from region III to region II is smaller compared to region

I, though the distance from region I is longer thaR 420km. Presumably this

phenomenon is caused by the fact that a surplus of supply for and demand of
fisheries in the neayer distance region from region II was less than the one in the

longer distance region from region II. As a consequence, those surpluses will go

to region II neglecting the role of distance as an influence variable.

  f. scIining

    Again rnodel 4 gives the best result among four models. The value of R was

O.810 and the value of ev and r were -1.257 and O.544.

    On the mean while, the worst result is represented by the third model bacause

the value of R was O.543 and -1.697 for the value of ct

    Indonesia is one of petroleum export countries. It is not disputably that for

Indonesia petroleum is considered as the most strategie commodity export due to

the fact that the highest share of gov't budget is financed by pertroleurR reveRue.

Once government is in a difllcult position, the path of development will also being

obstruct respectively, During the oil boomed period, Indonesia has enjoyed the
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beneficiaries as a petroleum producer. The annual rate of growth of GDP from

1970 to 1980 was 7.5 percent. In recent years however, Indonesia is facing to the

difliculties due to the slgnificantly decrease of the international price of petroleum.

As a result, the average rate of growth of GDP from 1980 to 1985 was at the
average of 3 percent. To overcome the dillficulties, Indonesian government is

implementing a policy which aim to promote the production of non-petroleum

exports.

  g. Manufacturing

    The best model is represented by model 2 which the value of coefllcient correla-

tlon was O.694 while the value of a and P were -2.780 and 2.137. 0n the othey

ltand, model 1 gives the bad result, the value of R is the lowest among 4 models.

-Estimation of Intraregional commodlties flow

    If one wants to select the best model among 4 models, it is necessary then

to compare the value of correlation coediclents, the value of t tests, the value of

each parameters, etc. Based on such considerations, finally, model 4 has been

selected as the most appropriate model among them. The already known parame-

ters of fourth model, then, will l]e used to estimate the flow of intyaregional com-

modities flow. The new formulation of Gravity Model maybe written as follows,

                 (2, 12,)r
        E(Fl,,) =: CmmD""llli'ww

where,

E(Fii): expected }ntraregional commodities fiow

L : populalion of regioni
Dii : intraregional distaRce of region i

q cr, r are already known parameters.

Based on the definition of trade coefficients written before, the value of each coeffici-

ent caR easily be found by dividing intraregional and lnterregional commodities fiow

by total of each commodity for each region, however, due to the space considera-

tion both the fiow of interregional tracle and the value of trade coefficients will

not be reported.

                 4. ARalysis of some experimental results

    So far, we have found the regional technical coefficients by replacing the

diagonal block matrix of regional technica} coefflcients with national technical coethci-

ents. Since we already divided Indonesia into 6 regions, accordingiy there will be

6 identical blocl<s along diagonal matrix which each block consists of 14.14 matrix.

Furthermore the trade coefficieRts have already been obtalned by using Gravity

Model (a detailed discussion on the stability of trade ceethcients could be seen

in paper by Moses). (13)

    Due to a vast majority of Indonesia's population is concentrated in region Il

(around 60 percent in 1980) and aiso that region II is a bit developed than other
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                 Figure 2. II'l')e Total I)irect and Endirect Production

                           CoefEcients <column).

regions, we may, then, propose our hypothesis that the Multiregional Input-Output

Ceefllcients of Indonesia for 1980 will strongly be influenced by region II.

    Figure 1 anc-{ Figure 2 show that sector (1) to sector (7) among regions are

significantly difference while the value of production coeflficients of sector (8) to

sector (14) are found to be approximately the same among regions. It is caused

by the facts that both intraregional and interregional trade for the first 7 sectors
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are exist while the rest sectors are zero. For the first 7 sectors, our hypothesis

should be accepted satisfactory because almost all 7 sectors in region II show the

highest value of production coefficients among 6 scegions. IRversely, the Iowest

values of production coefRcients is represented by region VI. The production

coefficient of manufacturing sector (07) in region 'II stands as the highest value

among all coeflicients. Within Indonesia it can be argued that concentration of

large and foreign owned industry in region II, i. e. Jakarta, is essentially the result

of two 'factors: first, most of this industry is geared to the domestic market and

therefore locates in Jakarta where the middleclass with lts qulcl<ly-growing disposable

income is largest. Second, bureaucracy plays a key role in Indonesia industry, so

most firrns would prefer to locate in Jakarta where their acces to central govern-

ment is best achieved. (5) Figuye 3 and Figure 4 seem to strengthen our hypothesis,

the value of manufacturing sector (07) in region II is undoub£edly the highest among
sectors and regions. Tab}e 10 shows that almost three fourth of tota} investment

has been accounted in manufacturing sector while investment in livestock was

zero during four years. Unlike domestic investment, the fiuctuation of foreign

investment has close relationship with the fluctuatioR in international economic as
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            home economic. In i979, the total foreign investment was $1,252
        however, the investrnent has sharply decreased duriRg recession time to

              milllon in 1982. Table 11 also iRdicates that sectors such as manu-

                and finaRcial have been considered as the most attractive sectors

           mvestment. Table 12 lndicates that the correlation between domestic

              regional population was quite weak. Region V for example, though

               population is higher compared to region VI, however, the total
dornestic investment is actually less than reglon VI. The highest per capita domestic

investment is region III, while the lowest is regien V. Unlike domestic investment,

the highest of total foreign investment is accounted in region I, and region V

stands as the lowest region in receiving foreign investment.
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;
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'

1
:

l
I

I
I

I
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9. construction 2,060
:
1
:
/
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10.

IL

trade

transport
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L
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l

11,766
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l
i 58,910
/--------- ----
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I

/

1

l

/

:

l

i

I
l
'

i
t
/

1

i

12. financial
t
t
I
3,778

1
!

:
1,350

13. public administration
E
l

14. services

   Total

:
1,583 l
      I

2,952

/

i
;

l

53,276

22,361

72,100

30,506

'

i
i
i
i

688,629
/

i
L

1

L,780,411 1,404,229

1

1

/

3,764,448
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Sector '-"'---
 1. main stap}e food

 L. other agricultural

 3. forestry

Year
:

I

1979
I

i

1980

l

proclucti

18.2
I
I

I

/

E
:

23.3
i
l
'

 4.0

16.0

i 1981
i

       1.1

'i'um''' ""mm""

:

    1982

l

I

4. Iivestock

5. fishery 36.8

6.

7.
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manufacturing

I
I
I
1

'

1,126.2

8.

9.

electricity

constructlon
tttttt-ttttttt

10. tracle

I

i
l- --

l
i

1 3.0l

11.

12.

13.

         'transportatlon
1
I
i
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public

I 4il.s
i

i

i -"1

L

l

I

1.0

693.7

r

{

1 2ss.2
1

I

I ndI

63.2
:

;

31.6
i
I
L

2.4

      '4.3

i
]
'

1.7

     'l
]
/

l

14. administration

   Total

servlces
/

/

t
'

I
i
l

4.4
i
I

1
i
:

22.0

I
i

i
l

1,252.0

l
1
/

4
:

t

813.9 261.0

      1.5
/mattttttttttt-.-Ltuamand

     30.2

Table IZ. Approved Dome$tic and Foreign
by Region (tetal 1979-1982)

Investment

Region
i

I

Domestic

   million(
   rttpiah

illV.

)
Investlnent
per caplta
(ti;p,s?:tt,?ci) l

i
L
'

' Foreign inv.

  (millon $)

lnvestment
per caplta

(thottsand $)

i

Population

(igsg,i,i2eo)

i
1,545,967

i

l 55.2

Il

ri{

iV

X,/T

I,576.3

 695.4

  69.6

l
l

1
I
l

O.056

O.O08

o.ole

t
:

   I
   l
   l

""'
i
   I

   i
   l

4,992,614 l
          i

 971,146 [
          I
 3e5,494 i
          ll
  36,749 i
          1

 54.7

144.5

 29.3

 4.3

:

I
i
i

:

L

l

7.0

o.o

O.OOI

28,O16

91,270

 6,723

10,410

l

o.ooo

V!
I
:

l
324,324 125.5 t

I
57.7

!
I
i

o.e2L,

8,487

2,585

Natiunal

note: exchange

8,176,294

rate ln

[
l
i

55.4
l
l 2,406.0

1
J

I
'

O.O16
I
l 147,49!

1987 $ 1 == Rp 1650,- (rupiah)
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                     5. Concfusion and further research

    Imposing the Gravity Potential Model to overcome the lack of some necessaries

data properly, the Multiregional Input-Out'put Table for Indonesia finally has been

solved satisfactory, though the complete results will not be reported.

    Due to the less number of study on regionalizatioR in Indonesia, our finding

result might be presents what is believed to be first Multiregional Input-Output

Table for Indonesia. In addltion we are concerned to elaborate in more detall the
                              '
interdependeRcies among regions, therefore our attention should mainly be focused

to the problem associated with the cause and effect of interdependencies. Firstly,

our finding results indicate that region II should be considered as the most advance

region, ancl essentially this result are caused by the fact that the share of popula-

tion of regioR II is the highest among all regions and the fact that the deliberate

policy for development of region II had been done since colonial regime. If a

major goal of regional development policy is to achieve structurai transformation,

i. e. to change the input coeeacients, accordingly more attention should be paid to

the development of other regions, in particular region V and region VI. Secondly,

regional population policy should be embodied in regional development policy which

emphasized should be given to the reduction of population share of region II. This

effort can be done by sending people from region II to other regions which have

a low density of population. Thirdly, within Indonesia it can be argued that re-

sources endowment in region V is the poorest among all regions. Data on inter-

regional trade fiows indicate that the most potential output from region V is only

livestock products. In this line, investment can be allocated in region V where

priority is given to the industry which will give the highest amount of value added.

    The 1980 Population Census shows that for the total population, the labor

force participation rate was 50.2 percent meaning that about one half of the popula-

tioR aged 10 years and over are in the labor force. The Population Census also

shows that region IV has the lowest of labor force participation xate (around 42

percent) while the highest is in region III (54 percent). The rate of laborforce

participation will remarkably increase in the l990 due to the several factors: (1)

the structure of population is termed as young pupulation structure, (2) the limited

capacity for formal education.

    Unfortunately however, in recent years the fiuctuation of internationai oil

price has brought about to the government revenue resulting in the low growth

of GDP. For Indonesia, the role of government in the direction to development

is vital in the sense that the highest share of development budgest is financed by

government. This condition clearly indicates that the number of unemployment
will gradually iRcrease affecting not only to the decreasing in labor productivity but

also will be a crucial problem.

    Considering that unemployment rates varies among regions, it is necessary then

to know the detail information on the supply of and clemand for regional employ-

ment, so that it is hoped the regional employment policy can be formuiated as

well as £he national employment policy.
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