2.2 MacrOnEcohbmic Model
2.2}1' Analysis Model

| Thefstructhré-of_the'model used to analyze the influence
of the implementation of this project on the Indonesian
economy is shown in Figure 8-2-1. It is composed of the
real expenditure block, the nominal expenditure block and
the price block that relates both of them. The mecha- |

nisms of this model wii be explained in the following.

Reai_private'consumption, fixed capital formation and
imports érerfirst determined from real GDP. Each

 deflator with whOlesalé:price index as its end-point is
then determined for each of these factors on the basis of
exogénoﬁSiy'given exports and government consumption,
Finally, nominél expenditure items are identified based
on real expenditure items are fed back to once again

determine each deflator.

thhou@h the structure of this model is very simple in
compgriSon with general, short-, medium- and long-term
macro-economic models that are used for economic
forecasting, it_is-considered'sufficient to grasp the

maltiplier effect of public investment.
In this connection, a_list of variables and real values

prepared and collected for framing this model are shown
in Tables 8-2-2 and 8-2-3.
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Pable 8«2-2 List of Variables

:Note:'

“'Data from 1977 to 1988
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ﬂﬁmﬁér_“izgiagie  “Ty§¢ 7. Déscription__: Unit
"1 "} GDR.RI | Endogenous Real gross dowestic product 1983 price
o R B Bil. Rp
2 " CP.RT 'Eﬂdoqéndué Real final private consumption u
3 VCG;EI ”Endogenbhé Réal final government ' "
. : ' consumption
.4 I?}RI Iﬁndogenbﬁé..Réal fixed cépital forméﬁion "
-5 E;RI}_' Enﬁdgéﬁdﬁs Réal.export "
6 'MtRI, Endogenous_ Real 1mport '
-7 GNP,RI Endogenous Real gross nat10na1 product "
8 NI;BI ' 'Endogenous"Real national income "
9 'GDP.Ni' .Eﬁdoéenous Nominal gross domestic pfoduct Bil. Rp
: 10 CP. NI Endégenous Nominél.final private "
' : _ consumptioh '
11 CG.NI Exogenous Nominal final government "
consumptlon o
_ “12 IP.NI Ehddgenous: Nomlnal fixed capltal formatlon "
-13 E.NI ‘Exogenous Nominal export "
14 M.NI Endogenous | Nominal import. "
:15 iPGDPlI Eﬁdégénous_ Gross domestlc product deflator (1983 = 100
“16: 'PCP}I : Eﬁdogéﬁoué Flnal prlvate consumptlon "
' _ . 7 deflator
17 PEG.T 'Endogénous Final govexnment consumptlon "
: ' deflator
ig PIP.I ' | Endogenous | Fixed capltal formation deflator "
19 PE.I Ehdogenous. Epr;f'deflator W
© 20 PM.I - Endogenous | Import deflator | "
-él  '§GﬁP.I :Enddgéhbﬁs' G£os$ domestic product deflator "
'“?2,' CWPILI _Eﬁdqgendus,_whole'sale price index 1980 = 100
23 _'DER;I _Exogenoﬁs‘ 'EXChénge rate Rp/month
24'  N GﬁP;NI - ‘Nominal gross national product |Bil. Rp
.Sdufcé:?jstatisti¢s,Yéarbobk of Indonesia




Table 8-2-3

Actual Value List

Year {(Period) -1 CP.NI .2 CP,RI . 3 pCcP.I 4 CO.NI
1877 12458.4 { 0,0} 27537.5 . { 0.0) 45.24 (. 0.0} ©2077.3 (. -0,0)-1:
1978 15184.5 ( 21.9) 29447,9 ( 6.9) 51.56 { 14.0) 2658.9 ( 28.0)
1979 19513.7 .. { 28.5) 32669.8 ( 14.3) - 57.96 { 12.4) 3733.4: ( 40.4)-}
1980 27502,9 .  40.9) 37958.5 { 12.7) 72.46.( 25.0) 4688.2 ' ( 25.6)
1981 35560.0 ( 29.3) 44301.4 ( 16.7) 80.27 ( 10.8) | ~ 5787.9 ({ 23.5)
1982 41670.3  { 17.2) 45791.0 { 3.4)- 91,00 . { 13.4) 6831.7 { 18.0)
1983 44732.3 { 7.4) 44739,2 ( -2.3) 100.00 { 9.9F 8077.3 - { 18.2)
1984 51100.8 ( 14.2) 46793.1 { 4.6) 109,21 ( 9.2) 9220.2 { 14.1)
1285 54600,3 ( 6.8) 49091.3 ( 4.9) 111,22 ( 1.8) | 11423,7 { 23.9)

Year {Period) 5 CG.RI 6 PCG.I . 7 IP.NI 8 IP.RI
1977 4626.3 (. 0.0) 44.90 (- 0.0). 3826.4 (- 0.0) 8887.1 - { 0.0}
1978 5440.5 ({ 17.6) 44.87 { B8.8) 4670.7 { 22.1) | ©10225.7 -( 15.1)
1979 5957.9 { .9.5) 62.66 ( 28.2) 6704.3 - (- 43.5}) 10677.7 . { 4.4)
1980 6598.4 { 10.8) 71.05 ( 13.4) 9485,2° ( 431.5} | :12694.0 ( 18.9)
1981 7269.0 ( 10.2) 79.62 ( 12.1) |  11553.4 ( 21:8) | 14107:6 (-11,1)
1982 7867.5 ( 8.2) 86.83 ( 9.1) 13467.1 ( 16.6) | .15940.7 ( 13.0)
1983 8077.3 { 2.7 |- .100.00 ( 15.2) 18973.8 . ( 40.9) |- 18973.8 ( 19.0)
1984 84124 { 4.1) 109,60 [ 9.6) 19805.9 (- 4.4) 17980.3 { -5.2)
1685 9233.2 ( 9.8) 123,72 ( 12.9) | 19613.,5 ( -1.0) 17189.5 { -4.4)

Year {Period) 9 PIP.I 10 E.NI. 11 E.RI . 12 PE.1
1977 43.06 { 0.0) 4639.4 ( '0.0) | 20691.5 ( 0.0} . 22.42-( . 0.0
1978 45,68 { 6.1) 4973.9 {( 7.2) 20750 (1.9 '23.60: ( 5.3)
1979 62.79 ( 37.5) 9628.7 { 93.6) | 21048,4 ( -0.1) ‘45,75 ( 93.8)
1980 74:72 ( 19,0) 13849.2 -( 43.8) 19862,0 { ~5.6) 69.73 { 52.4)
1981 81.90 ( 9.6} 149279 { 7.8) 19387.2 { -2.4) 77.00.( 10.4}
1982 84.48 ( 3.2) 13345.2 {-10.6) | 16685.1 (-13.9} 79.98.( 3.9)
1983 100,00 ( 18.4) 20447.7 ( 53.2) 20447.7 [ 22.8) 100.00.( 25.0)
1984 110,15 ( 10.2) 23551.8 ( 15.2) 21622.7 (- 2.8), 112.03: (- 12.0)
1985 114.10 { 3.8) 21764.7 [ -7.6) | 19225.1" { -B.6) 13.21 | 1.1}

Year {Period) 13 M.NI 14 M.RI 15 PM.I . . 16 GDP.NI
1977 3970.6 ( 0.0} 8237.3 ‘(. 0.0) 48.20 { 0.0} 19256.4 ( 0.0)
1978 4742,0 ( 19.4) '9522,1 ( 15.6) 49,80 { 3.3) 22746.0 “{ 18,1).
1979 7554.7 { 59.3) 11658.8 ( 22.4) 64.80 { 30.1) 32025.4 :( 40.8)
1980 10079.8 ( 33.4) 13421,5 - { 15.1) 75.10. {15.9) 45445.7 ( 41.9)
1981 13802.2 ( 36.9) 17053.3 ( 27.1). 80.94 ( 7.8) 54027.0 - { 18.9)
1982 15681.7 { 13.6) 18452.8 [ 8.2) B4.98 { 5.0) 59632.6  { 10.4)
1983 21235.1 ({ 35.4) 21235,1 ( 15.1) 100,00 { 17.7) 73697.6 _{ 23.6)
1984 20287.9 ( ~4.5) 17887.4 (~15,8) 113,42 ( 13.4) B7535.5 { 18.8)
1985 20186.9 ( -0.5) 16895.7 { -5.5) 119.48 { 5.3) 96066.4 ( 9.7)

Year (Period) 17 GDP.RI 18 PGDP.I NI.RI DER,I
1977 49642.6 ( 0.0} 38.79 ( 0.0} 43752.6 { 0.0} 0.00: ( 0.0)
1978 53049.7 ( 6.9} 42.88 ( 10.5) | 46389.6 .( 6.0) 634.00 { -0.0)
1979 56368.1 { 6.3) 56.82 ( 32.5) | 48559.4 [ -4.7) . '632.00 { -0.3}
1980 61937.3 (. 9.9) 73.37 ( 29.1} | .53099.0. '(  9.3) 634,00 ( 0.3)
1981 66847.2 { 7.9) 80.82 [ 10.2) | 88152.2 (  9.5) ‘643,00 { 1.a)
1982 68348.9 ( 2.2) 87.25 ( 7.9) 59668.3, .  2.6) 692,00 [ 7.6)
1983 73627.6 ( 7.8} 100.00 { 14.6) 65513.5 ( 9.8} © 954,00 ( 43.6)
1984 78213.8 ( 6.1) 111,92 ( 11,9) 69500.2. -( - 6.1) - 1076,00  ( 8.2)
1985 79679.1 ( 1.9) 120.57 { 7.7} 70219.3 ( 1.0} 1131.00- { 5.1}

Year (Period) GMNP.NT GNP.RI PGNP.T . U WPLLI
1977 18566.1 { 0.0} 48546.4 ( 0.0) 38.24 { - 0.0} 0.00 { 0.0)
1978 21879.3 ( 17.8).] 51520.1 ( 6.1) 42,47 (12,00 . . .0.00.{ 0.0)
1979 30541.0 - ( 39.6) £4032.1 (° 4.9} “EB6,52 {133.1) 7] 0,00 { DLO)
1980 - 43435.0 { 42.2) 59113.0 { 9.4} 73.48 { 30.0) 232,66 ( 0.0)
1981 52102.1 { 20.0) 64623.1 { 9.3) 80.62 (- 9.7) 259,22 ( 11.4)
1982 57675%.1 { 10.7) | 66280.0 { 2.86) 87.02 { 7.9) 276.62 { 6.7)
1983 70337,9 ( 22,0) 't 70337,9 ( 6.1) 100,00 { 14.9) 327.00.( 18,2}
1984 83369.3 { 18.5) 74540.5 { 6.0) 111.84 { 11.8) - 396.00.-( 21.1)
1985 92389.3 { 10.8) 76601.5 ( 2.8) 120.61 { 7.8) - 337,00 ( -2.3)
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2.2.2 Structure Equation

Next, the structural equation of this model is estimated.
The ‘endogenous variables'in this model are given below,
However, those variables which are fixed as defined are
excluded.

C) Real Final Private Consumption CP.RI
(2 Real Fixed Capital'FOrmation ' IP.RI
C) Real import R M.RI
() Real Gross National Product GNP.RT
C) Reél Gross National Income NI.RI
' ()_ Gfbss.Natiénal Product Deflator : PGNP.I
C) Wholesale Price Index _ ' WPI.I
Final Private Consumption Deflator PCP,.I
(® Fixed Capital Formation Deflator PIP.I
@) Import Deflator ' PM. X

The estimation of the structural egquation with the above

variables is presented in the following pages.

. { )+ T value

. T2 Determination coefficient
. 51 Standard error

. d:s Durbin-Watson ratio

For details, refer to ANNEX VII, 1.
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Real Final Private Consumption Expenditure

CP.RI = 5380.60 + 0. 16574 NI.RI + 0.67899-CP. RI. -l
(0. 83) {0. 52) (1. 83)

r? = 0.894, s = 2272,64, d = 1.449

Real Fixed Capital Formation

IP,RI = -5399.22 + 0.32921-GNP.RI

(-1.57)  (5.90) -1

rz = 0.828, s = 1377.30, d = 1.59

Real Import

log(M,RI) = ~14.070 + 2.48417- log(GDP RI)
(~2.74) (3.91)

- 0.58345- log(DBR I)
(-1.62) :

r2 = 0,787, s = 0.12, d = 1.642

Real Gross National Product

1307.52 + 0.94137GDP.RI

GNP,RI =
{(1.05) {51.29)
r2 = 0.997, s = 473.67, 4 =.1.,984

Real Natiocnal Income

NI.RI = ~5057.93 + 0.989240-GNP.RI

r? = 0.993, s = 762,22, d = 1,616

Gross National Product beflator

PGNP.I = ~0.52871 + 1.00471-PGDP.I
{-3.07) (512.46)
r2 = 0,999, s = 0.14, 4 = 2,397
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Wholesale Price Index

‘WPIL.I

. r2

= =33.8708 + 3.62939:PGNP.I

(~0.96) (10.02)

= 0.952, s =14.92, d = 2,680

Final Private Consumption Deflator

PCP.1

22.8964 + 0.56415+PCG.T + 0.056184-WPi.T
(3.49) (4.64) (2.89)

x? = 0.979, s =3.23, d=1.508

pIPLT -

Cp2

Fiﬁéd Capital Formation Deflator

"6.73653 + 0.83495PM. T + (,0239820-WPI.TI
{1.44) (2.83) {1.85)

= 0.993, s = 1,99, d = 2,094

Import Deflator

PM.I =

11.3549 + 0.88866°PGNP.T
(3.57) (24.52)

r2 = 0,988, s = 2.56 d = 1.410
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2.2.3 analysis of the Income Multiplier

Based on the results of the procedures described in 2.2.1

and 2.2.2, the macro-economic model used to analyzé the

income multiplier of the public investment is shown in

Table 8-2-4, An analysis of the incomne multiplier effect

of this project is carried out based on thisfmodél in the

following manner.

@

First, a simulation of the analysis, called the
Standard Case, is performed under the assumption
that this projct does not exist. The term of the
simulation is assumed to be from 1986 through 1995,
The presumed exogenous values for this period are as

follows,

Growth in real government consumption

4,0 percent/year

Growth in nominal government consumption
10.0 pércent/year

Growth in real export 4;0_percent/Yéar
Growth in nominal export - 10.0 percent/year

bevaluation rate in foreign exchange
5.0 percent/year

Next, a simulation study, similar to (:) above, is
conducted using the optimal route, Plan-1B, with the
project cost being proportionately added to the
fixed capital formation.for two years, 1991 and.
1992. The period is fixed for 1991 and 1992 because
the expenditure of the projeét cost is concéntrated_
with in these two years. This is called the Plan-1B
Case. The results of the simulation on the Standard
Case and the Plan-1B Case are shown in Table 8-2-5,
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Based on the results given in Table 8-2-5, the
influence that the project expenditure for Plan-1B
(about 7 billion Rupiah) will exert on the
‘macro~econony for the two years, 1991 and 1992, is

summarized as follows.

Increase in fixed capital formation ‘8 (Bil. Rp) -
Increase in private consumption 3 (Bil. Rp)
Increase in import ' : 6 (Bil. Rp)

“Note: Total effect from 1991 to 1993

Thus, expenditure on the domestic demand_sectdr
(consunption and investment) increases about 11
billioﬁ'Rupiah {including 7 billion Rp public
investment) due_to'this project. HoWever, because
economic activities become brisk and imports
increase, it is understood that the increase in GDP
‘will be limited to about 5 billion RUpiah; This
highlights the important point tha the Indonesian
industrial structure will shift from primary

industries to manufacturing industries,
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Table 8-2-4 Macro-Econémic Model System - -

<Structural Equation>

$382.6 + 0.16574% (NI.RI) + 0.67899% {CP.RI(~1})

CP.RI =

IP.RI = =5399.22 + 0.32921%(GNP.RI (-1))

LOG(M.RI) = 414.0707 + 2.4841%*(L06(Gﬂé.RI))
~0.58343* (LOG(DER. 1))

NI.RI = ~55057.93 + 0,98940% (GNP.RI)

GNP.RI = 1307.52 + 0.94137*% (GDP.RI)

PGNP.I = -0.52871 + 0.94137* (PGDP.I)

WPI.I = ~33;87oé +_3.62939*(PGNP.I)_

PCP.T = 22.8964 + o}sséls*rpcc.l) + 0,561841*% (WPI.T)

PIP.I = 6.73653 + 0.83495%(PM.I) + 0.023982* (WPI.I)

PM.I = 11.3549 + 0.88866% (PGNP, T)

<Pefinition Expression>

GDP.RI = CP.RI + IP.RI + CG.RI + E.RI - M.RI
PGDP.I = (CP.NI + IP.NT + CG.NI + E.NI - M.NI)/
(CP.RI + IP.RI + CG.RI + E.RI - M,RI) * 100.0
CP.NI = PCP.I*CP,RI/100.,0
IP,NI = PIP.I*IP.RI/100.0

M,NI = PM,I*M.RI/100,0

PCG.I = CG.NI/CG.RI*100.0
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Table 8-2-%  Simulations on Macro-Economic Models

(Billion Rp)

Stanﬁard_cése 1985 | 1991 | .1992 | 1993 | 1994 1995 | 1995/85
GDP. RI 79679 | 93406 | 95952 | 98536 | 101169 | 103861 2.7
CP.RI | 49091 | 57865 | 59132 | 60390 | 61649 | 62917 2.5
IP.RI | 17290 | 21419 | 22203 | 22094 | 23798 | 24617 | 3.7
 CG.RT 9233 | 11683 | 12150 | 12636 | 13142 | 13667

E.RI | 19225 | 24326 | 25299 | 26311 | 27363 | 28458

M,RI 16896 | 21886 | 22832 | 23795 | 24782 | 25798 4,3
GDF.RI ' _ ioo,o_ 'ioo.o 1 100.0 | 100.0 | 100.0 | 100.0

CP.RI . 61.6 | 62.0 [ .61.6 | 61.3 60.9 60.6

IP.RI C21.6 | 22.9 | 23.1] 23.3 23.5 | 23.7

CG.RI 1.6 | 12,5 | 12,7 | 12.8 | 13.0 | 13.2

E.RI 24,1 | 26.0 | 26.4 ] 26.7 27.0 27.4

M.RT 21.2 | -23.4 | 23.8 | 24.1 24.5 | 24.8

Case Plan-1B 1085 | 1991 | 1992 | 1993 | 1994 1995 | 1995/85
GDP.RI 79679 | 93409 | 95954 | 98537 | 101170 | 103861 2.7
CP.RI 49091 | 57866 | 59133 | 60391 | 61649 | 62918 2.5
IP.RL 17190 | 21423 | 22206.| 22995 | 23798 | 24617 3.7
CG.RT 9233 | 11683 | 12150 | 12636 | 13142 | 13667 4.0
E.RI 19225 | 24326 | 25299 | 26311 | 27363 | 28458 4.0
M.RI- | 16896 | 21889 | 22834 | 23796 | 24783 | 25798 4.3
epe.RT .| 100.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0
CP.RI | er.6 | 62,0 | 1.6 | 61.3 60.9 60.6
IP.RI 216 | 22.9 | 23.1 | 23.3 ] 23.5 23.7
CG.RI 12.6 | 12.5 | 12.7 | 12.8 13.0 13.2

“E.RT. | 24.1| 26.0 | 26.4 | 26.7 27.0 27.4

M.RI - 21,2 23.4 | 23.8 24,1 24.5 24.8
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2.3 Input-Output Model

The cost for this submarine cable project is composed
largely of costs for procuring materials and equipment)
and costs for installation and consulting'féeé."Howevér,
materials and equipment are procuréd from"abroad, 8O
there will be no effects propagated by these costs to the
industries or economy of Indonesia., On the other hand,
installation and consultants' activities are expenditures
paid within Indonesia, and these costs should induce
effects. Thus, the output that will'resuit within each
of the Indonesian 1ndustr1a1 sector due to the executlon
of this project should be determined flrst, followed by a
quantltatlve analysns of the 1nf1uence that the 1ncrease

in output will exert on employment conditions.

2.3.1 Industrial Structure

(1) Input-output table

An input-output table is essential for any analysis
of production inducement, and because it was the’
most recent available, the 1983 table is used here.

Its details are as follows.

. There are two kinds of input-output tables,
i.e., a producer's price list and a purchaser's
price list. Here, the purpose is evaluating-
productioh inducement, so the producer's price

list is used.

. Furthermore, for imports, there are.competitive
and non-competitive import types. Competitive
import types, in which competition between
domestic'products and imports is presupposed, is
adopted here. :
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. For intermediate sectors, sectors from the

. 19~sector input-output table of 1983 is
increased to 20 with the addition of the
communication sector. (Refer to Table 8-2-6.)

.Thé'input—output table.(ekpressed in values) for
this analysis and an input coefficient table are
presented in Appendix VII, 1.. The following is a
summary of an analysis: of Indonesian industrial

structure based on these materials.

. The total output of Indonesia'ih 1983 was 76,300
billibﬁ‘Rp, consisting of 28,000 billion Rp in
~ the intermediate demand sector, 58,800 billion
- Rp-in the final demand sector, and 10 trillion
5.4 billion Rp in the import sector, The import
"to total demand ratio was about 12 percent,

. Next, for the input structure, the intermediate
'input sector is 28,600 billion Rp and the value-
adﬁed'sectof is 48,300 billion Rp. The rate of
:ﬁalue'édded is as high.as 63 percent. This
figﬁ;e.indicates_that labor intenéive industries
are the backbone of the Indonesian industrial
structure, suggesting that labor productivity
can be increased in the future by introducing

capital intensive industries,

. The output of the communications sector that
this project concerns is 265 billion Rp; a small
share of.the country's total output. The mining
industry sector accounts for the highest share
at 18.3 percent with an output of 14,000 billion
Rp. This industry exports 11,300 billion Rp out
of its total output, being the most important

foreign currency acquiring industry of Indonesia.
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. The intermediate input rate of the communica-
tions sector is about 43 percent, exceeding the
average of all industries, Industries that have
relatively high input coefficients include,
other manufacturing industries (%.8%), construc-
tion (7.5%), transportation {6.0%), real estate
{5.7%) and service {5.7%}. Furﬁhermore, the sum
total of personnel expenses and fixed capital
depletion accounts for.87 percent of ‘the total
value added in the communications. sector.
Finally it can be said that the industry is .
‘closed to theicapital'ihtensije sector.

-+ Regarding final demand in the communication

| seétor, while communication expenses amount to
109 billion Rp and 34 billion Rp in the house-
hold and government sectors, respectively, its
ratio to all final demand amounts is also small
(0.24%). Communication expenses in Indonesia
are still régafded as small, which can be
attributed to the minimal supply capacity of the
communication equipmeht.  Further &evelopment of

machinery industries is desired.
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Table 8-2-6

Category of Industry

210

No. 7 _Cateéory No. Catégory
-1 | paddy (Final Demand)
2 [ Other food crops 301 | Private expenditure
3 | othex agriéﬁltﬁfal crops 302 :vaexnﬁént expendigure
4 | Livestock and its product 303 | Fixed gross formation
©5 | Forestry 304 | Change in stock
6 | Fishery 305 Export of goods
7 {Mining and quarrying 306 | Export of service
8 | Food beverage and tobacco 309 | Total final demand
9. Other industries 401 | Import of goods
10 | 0il refinery 7 402 | Import sales tax
i1 Electricity, gas and water supply 403 | Import duty
12 | Construction ' 404 | Subsidy
13 | Trade 405 Impbrt of service
14 { Restaurant and hotel | 409 | Total import
15 | Transport 600 | Total output
16 Commuﬁication 700 | Total supply
17 Finanéing,'réél estate and
: business service
18 Public adﬁinistration and
defence
19 | Service
1 20 'Unépécified sector
190 | Intermediate total
(service Section)
201 | wage and salary
202 | Operating surplus
203 | pepreciation
204 Indirect.tax
205 Subsidy :
206 Gross value added -
Total input =
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{2)

Inverse matrix table

An inverseé matrix Eable is prepared on'thé basis of
the input coefficients shown in the ANNEX section.
The method is as follows.

Ooutput is obtained by Intefmediate Demand + Fihal

Demand - Import, expressed in a numerical formula as
A+X + FA + Fe ~ M = X varoeseees (1)

where,
A: input coefficient matrix
Fd:rmatrix of final demands, exéept_export
Fe: exXport vector | | “
M: import vector
X: output vector
If import is induced by domestic demand, import

coefficient is expressed as
M= M/(A+X + Fd) e . {2)

where,

M: import coefficient matrix (opposite angle

matrix)

M in (1) is substituted by {2}, giving and the

following expanded expression

li

A*X + Fd + Fe - Me (A+X + Fd) = X
A+X - MeA+X + Fd + Fe ~ M:Fd = X
X - B+X + MeAeX = Fd - M+Fd + Fe

[r - {I—ﬁ)'A]'X (I—&)Fd + Fe

X = [T - (I~§)°A]mlf{(1—ﬁ)’Fd + Fei
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An inverse matrix table prepared by the above

procedure is shown in Table 8-2-7.

Next, the meaning of the inverse matrix is examined.

B = [I.- (I~M)'A]_1
€ ’ Ch )
bll »* £ % % % % O % & % o &> bnl
| by S Py
B = :o--vo.obijulo-a--:
bln e e o B 8k 4 E e s bnn
ot -
where, bl:l {isn, j&n) represents the ultimate

productlon volume needed for 1ndustry i against one
unit flnal demand for 1ndustry j. Therefore, each
column_ln the inverse matrix table, fox example,
column j, expresses the output of each product
induced by a demand for one unit of industry 3.

Thus ciarifyipg the extent of the production induce-
-ment effect resulting in each industry. In this
cese, the'effect of a sector upon itself is a direct
effect of one unit, but there are also indirect
propagatlng effects upon a glven sector through

other sectors, so the value becomes more than 1.
Next, based on this inverse matrix table, influence
coefficients and sensitivity coefficients are

calculated by the following expressions,

fnfluence coefficient for sector j

e 1
= ) +bij / 2} ] bij
= 1l 7
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‘Sensitivity coefficient for sector i

fo J N1

= 7 obij /277 big

i=1 ij

That is, influence coefficient has a total effect

on all industries, occurring when the sum of the
columns of the table shows there is one unit of
final demand in sector-j. Thus, influence coeffi-
cient can be regarded as an ihdéx which measures

the extent of the total effect on each sector.
Alternatively, sensitivity coefficient is an index
which measures the extent of influence on sector i,
when the sum of the table's rows sh5Ws there is one
unit of final demand in each sector. However, there
is actually no situation where there is one unit
finai demand in each sector, and in thié'case,
sensitivity coefficient has no practical meaning,
Both the coefficients are shown in Table 8-2-8,
which reveals that the influence on the foods
industry, o0il refining, and the hotel and restaurant
industry is large, and that on the grain industry,
foreign trade and the mihing indﬁstry is small, The
communication industry has a cbefficient of more
than 1 (1.0903) suggesting that although its share
is small, the production inducement effect is '

sufficient.
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Table 8-2~8 Influence Coefficient and Sensitivity Coefficient

Infiuence Sensitivity
Coefficient | Coefficient
1. Paddy | 0.7737 1,2604
2. Other food crops 0.9577 :0;8398_
3. Other agriéultural.crops 0.9%707 '. 1.0601
4. Livestock and its product _ 1.1173 1.1144
5. Forestry : 0.8200 0.8403
6. Fishery _ 0.8862 0.8040
7. Mining and quarrying 0.7961 1.4734
8. Food beverage and tobacco 1.3295 0,9339
9. Other industries 1.1601 1.6430
10. 0il refinery 1.3336 0.9421
11. Electricity, gas and water 1,1601 i.6430
supply
12. Construction | 1.1741 0.9319
13. Trade 0.8001 1.2003
14, Restaurant and hotel . 1.2804 | 0.7863
15. Transport 1.0700 1.0412
16, Communication ' 1.0903 0.7495
17. Financing, real estate and 0.8610 - 1.0226
business service _
18. Public administration and : o 0,7104 | .0F7104-
defence : - . : _
19. Service | _1.0034._f _1;0070 :
20. Unspecified sector | '0.7104.- ; .}9.7104'
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2.3.2 Analysis of Production Inducement

Based on the project costs for the optimum proposed

route, Plan-1B, and the inﬁerse‘matfix table described in
‘paragraph 2,3,1, the production inducement effect of this
project is calculated. '

(1}

Production inducement

Plan-1B, project costs which influence the
industrial structure of Indonesia were shown in

Table 8-2-1, which is given again below:

{Million Rp)

Final Demand

: Final . Fixed Capital
Industry Consumption Formation
12. Construction - 578
15. Transportation 193 -
19. Service 6417 ———

The import coefficients for the transportation and

- service sectors are 4.3% and 1.4%, respectively,

‘Therefore, production inducement brought about by

this project is:

1.6527 x 578 +
1.5062 % 193 x (1 - 0.043) +
1.4125 x 6417 x (1 - 0.014) = 10,171
- (Million Rp),

which cdrresponds to 0.013 percent of the total

'production.
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{2} Employment inducement

Employment inducement is examined based on a 1983
employment table (Table 8-2-9). The numbers of
employees per one million Rupiah in the chstruc*
tion, transportation and service industries are
0.209, 0.519 and 1.239, respectively, giving an
employment inducement effect of:

1.6527 x 578 x 0.209 +

‘1.5062 x 193 x (1 - 0.043) x 0.519 +

1.4125 x 6417 x (i -~ 0,014) x 1,239 = 11,417
{persons}

Thus, employment of 11,417 persons will be newly

employed due to the implementation of this projeCt.'
This figure equals 0.02 percent of total employees.
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Table §-2-9 - Employment Table (1983).

Total

: : : Number of Unit
Number of Industry Employees Employee
{person) (person/mil.Rp)
1. Paady 9,815,521 2.856487
2. Other food crops 17,981,504 4.164009
3. Other agricultural érops 2,439,137 0.705948
4. Livestoék and its product 1,224,714 0.637565
5. 'Forestry 511,776 0.314879
6. Fishery 844,157 0.834885
7. Mining and quarrying 368,864 0.026270
8. Food beverage and tobacco 1,212,491 0.188810
9. Other induétries 4,164,614 0.477040
10. 0il refinery - 23,027 0.014187
11. Eleétricity, gas and water 62,951 0.120255
supply '
12. .Construction 1,578,467 0.209549
13.__Trade. 5,578,120 0.874909
-14. Restaurant and hotel 1,353,099 0.584467
15, Transport 2,013,963 0.519429
16. Communication 287,989 0.103890
17. Financing, real estate and | 2,022,547 0.819477
business service
18. Public administration and 4,782,759 1.239851
: defence
19. Service 0 0.000000
56,265,700 0.737376
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SYSTEMATIC EVALUATION

The results of the financial and economic analyses of

this project are summarized as‘followé}

(1) This project combines great investment efficiency
with superior financial conditions and is proved to

be excellent by the financial analysis.

C) With respect to the economic evaluation, the propa-
gating effect to the whole of Indonesia is not great:
because the project cost is small relative to o
Indonesia's GDP. Nevertheless, an increase in GDP
of. about 4 billion Rp, pﬁoduciton output of 10
billion Rp and an increase in employment of 11
thousard persons are expebted. Furthermore,
considering that the latent social benefit of
consumer‘’s surplus is large (EIRR is about 2% higher'
than FIRR), the implementation of this project is

justified by the economic evaluation as well,

() However, the increase in domestic demand brought
about by the execution of this project will be met,
not by domestic products, but by imported-qoods.
Thus, the task facing Indonesia in the future is to
transform its industrial structure, that is} to
attempt to increase domestic products by devéloping-

manufacturing industries.

- 224 -















	CHAPTER 8 FINANCIAL AND ECONOMIC EVALUATION
	2. ECONOMIC EVALUATION
	2.2 Macro-Economic Model
	2.2.1 Analysis Model
	2.2.2 Structure Equation
	2.2.3 Analysis of the Income Multiplier

	2.3 Input-Output Model
	2.3.1 Industrial Structure
	2.3.2 Analysis of Production Inducement


	3. SYSTEMATIC EVALUATION

	Cover

