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SUMMARY OF THESIS FOR PH.D.(ECON.)
BY SRITUA ARIEF

THE INDONESIAN PETROLEUM INDUSTRY :
A STUDY OF ITS IMPACT ON
THE INDONESIAN ECONOMY

The main coﬁcern onthis thssié is the investigation of ths
impact of tha-petroleum ihdustry, the largest export seﬁtor,
on the Indonesian scornomy over the period 1867 - 1976. The
Findings oF‘tha study’broaden the knowledge on the relation-
ship batween primary export sector and eéonomic.grow£h~in
lesé developed countries.

vTha‘input-outbut‘study, using iS?l data, shows a waag
linkage of the‘patroleum mining with the dohastic ééctﬁrs
o? ﬁha Indoﬁasian economy‘thué ponFirminQ éinger‘s Firsﬁ the;
sis that, though geographically, the foresign controlled pri-
mary export sactor is located in lesé dévaloﬁed countries, the
major bortions dF ﬁhe’housahold income multiplier effects (di-
rect, indirect and induced) of this sector take place outside
the domestic ecoﬁohy. This study also shows fhat the dutput
multiplier generated by the petrolsum mining saﬁtor pfcved to
be the loﬁest compared to that of thé otheﬁ sectors of the
econamy .

Thé petroleum refining seﬁfor which’Forhs another seg-
mént of the Indonaéian hatroleuh industry oFFefad higher eFFécte'

on the domestic economy both in térms oF.housahold income and
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aggregate output in comparison with tha‘patroleum mining.
This reflected a greater component of  payments accrued to do-
mestic factors of production and highér employment opportuni-
ties genérated directly and indirectly by the petroleum refi-
ning.

The estimates of the impact of gross value added in
the petroleum sector on gross value added in various other
sectors of the economy, reveal that the petroleum sector Had
a far higher impact on modern sectors of the economy than on
traditional sectors and had thus aggravated sectoral ihcome
disparities. These findings confirm Singer's second thesis
that although the interaction between the enclave primary ex-
port sector and the rest of the ecoﬁqmy is not absent, this
interaction is of such a kind as to lead to polarizétion or
sharpened dualism within the economies of less davelcpéd coun-
tries. ,

The solution of the proposed 9-equation macroacanometric
model shows that the impact multiplier of the petroleum sec-
tor's exports on Gross National.Product was far lower than
that of the non-petrolsesum sectors'! exports. This was dus to
a higher leakages caused by the petrolesum sector's exports
through import and net factor payments abroad.-

| The correlation test shows that a growing and high

level of tha petroleum sector's export earnings had notvbean
able to produce a positive significant correlation between I

the rate of growth of total exports and the rate of growth of
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Gross National Product Net of Exports which Maizels had im-
plicitly postulated as a measurs of the significant cbntri-
butionloF exports to economic growth in less developed coun-
tries. Two economic policies were identified to be partly
responsibla‘For the absencé of this correlation namely foreign
exchange and import policies.

’Tha findings of the study call for policy considera-
tions on expanding the petroleum reFinng capacity in the
sense of raQarsing the export from the petroleum industry to
be more in the form of refined products rather than crude ;il.

A more trealistic external value of the rupiah in order to ex-

pand the competitive industry is also called for.



TABLE OF CONTENTS

‘

Page
LIST OF TABLES ' iv
LIST OF FIGURES *
CHAPTER I. INTRODUCTION 1
Purpose of The Study =4
Methodology 3
Hypotheses 5
Data Processing 6
Organization of the Study 7
PART I
CHAPTER 1II. THE INDONESIAN ECONOMY,
1967 - 1976 : A SURVEY k 9
Economic Policies 9
Growth Performance 12
Income Distribution, Poverty
and Employment 29
Conclusions 37
CHAPTER III. THE DEVELOPMENT DF THE PETROLEUM
INDUSTRY, 19687 - 1976 38
Structure of the Industry and
Legal Framework 38
Resources and Production 57
Pricing and Price Development 86
Petroleum Industry's Supportive
Facilities ' 104
114

Conclusions



CHAPTER 1V.

CHAPTER V.

CHAPTER VI.

PART II

THEODRETICAL CONSIDERATIONS

International Trade Theories

The Staple Export-Led Growth
Theories

The Development Theories

Conmclusions

THE DIRECT CONTRIBUTION OF THE
PETROLEUM INDUSTRY TO THE
INDONESIAN ECONOMY

The Direct Impact on Foreign
Exchange Earnings

The Direct Impact on Thé
Balance of Paymants

The Direct Impact on
Public Saving

Thé Direct Impact on Gross
Domestic Product and Gross
National Product

Conclusions

THE IMPACT OF THE PETROLEUM
INDUSTRY ON THE INDONESIAN ECONOMY :

- THE INPUT-OUTPUT APPROACH

The Imput-Qutput Model

Inter-Sectoral Linkages in The
Indonesian Economy

Inter-Sectoral Economic Multiplisrs

Conclusions

116
116
120

l22
136

137
138
140

146

152

155

157
158
165

184
200



CHAPTER VII. THE IMPACT OF THE PETRAOLEUM
INDUSTRY ON THE INDONESIAN ECONOMY :

THE MACRO-ECONDMIC APPROACH 202
The Fﬁamework 203
The Models 208
Statistical Estimétes Ele,
Conclusions 242

CHAPTER VIII UTILIZATION OF FOREIGN :
EXCHANGE EARNINGS 245

Methodology 247

Empirical Results of Import
Intensity of Consumption and
Allocation of Foreign Exchange

For Consumption and Investment 252
Conclusions 274
CHAPTER IX. ANALYSIS OF EXCHANGE RATE 276
Exchange Rate and Resource » 275
Allocation '
Indonesia's Exchange Rate Folicy :
An Evaluation 279
Conclusions - 294
CHAPTER X. CONCLUSIONS AND POLICY ,
. " IMPLICATIODNS 296
BIBLIDGRAPHY o 307

APPENDICES ' 321



Iable

I1-1

I1-2
II-3

I1-4

II-5

1I-6

I1-7

I1-8

I1-9

I1-10

I1-11

I1-12

iv

LIST OF TABLES

Gross Domestic Product and Its Sectoral
Componesnts, 1967-1976 At Constant 1880
Market Prices

Per Capita Income, 1867-1876 At Constant
1860 Market Prices »

Sectoral Annual Growth Rates And Growth
Elasticity For The Period 1867-1976

Contribution of The Rate of Change in
Each Sectoral Component of Gross Domestic
Product to The Rate of Change in Gross
Domestic Product, 1967-1976

The Fitted Exponential and Gompertz Curves
To The Data On Gross Domestic Product, Sec-
toral Components of Gross Domestic Product
and Per Capita Gross Domestic Product,
1968 - 1976

The Exponential Trend Regressions of Gross
Domestic Product and Its Sectoral Componsnts
For The Period 1968 - 1976

The Exponential Trend Regressions of Gross
Domestic Product and Its Sectoral Components
For The Period 1867 - 1976

Sectoral Gross Domestic Product and Employ-
ment, 1971 and 1876

Sectoral Average Income, 1871 and 1976

Absolute Real Income Differentials Between
Non-Agricultural Sector and Agricultural
Sector, 1971 and 1876.

Relative Aeal Income Aatios Betwsen Non-
Agricultural Sector and Agricultural Sector,
1971 and 1976

Size Distribution of Consumption Expenditure,
1970 and 1976 '

14

15

15

17

=t=

23

24

25

26

28

29

31



Table

I1-13

I1-14

I1T-1

IIT-2

I1I-3

I11-4

I11-5

III-6

I11-7

I11-.8

I11-9

II1-10

II1-11

I11-12

I11-13

I11-14

I11-15

Size Distribution of Consumption Expendi-
ture, 1970 and 1876 Using 1870 Expenditure
Categories as The Base

Labour Force and Employment Estimates,
1871, 18975 and 1880

Petroleum Producing Companies, End of 1976

Petroleum Companies Still at The Explora-
tion Stage As of The End of 1976

Concentration in The Petroleum Mining
Industry, Selected Years 1867 - 1976
Measured by Various Indices

Tertiary Sediment Volume, Distribution
and Average Thickneass

Estimated Proved Reserves of Indonesia's
Crude 0il, Begimning of 1969 and 1876

New Exploration Wells Drilled, 1863-1976

Cumulative Depth of Exploration Wells
Drilled, 1868 - 1976

Success Rates of 0il and Gas Exploration,
1969 - 1976

Crude 0il Production, 1961 - 1976

Crude 0il Production By Producing Areas,
1967 - 1976

Onshore and Offshore Crudse 0il Production,
1967 - 1976 .

Contribution By Foreign and National Q0il
Companies to Total Crude 0il Production,
1967 - 1976

Export Volume of Crude Dil, 1961 - 1976

‘World 0il Demand and Production, 1974

and 18975

The Capacity of Domestic Refineries,
End of 1976

35

36

39

40

45
Bl

66

70
70

71

72
74
75
77
78
79

8l



Iable

ITII-16
I11-17
ITI-18
III-189
I1T-20
I11-21
ITI-22
ITT-23
I11-24
ITr-25
II1-26
I11T1-27
III-28

I11-29
I11-30

I11-31

I11-32

vi

Refinery Capacity, Selected Years,
1961 - 1976

Crude 0il Intake By Domestic Refineries,
1961 - 1976

Capacity Utilization Factors And Dutput-
Capacity Ratios of Domestic Refineries,
Selected Years, 1961 - 1976

Output of Domestic Refineries, 1961-1976

Domestic Refinery Output By Major Products,
19689 - 1976

Export Volume of Petroleum Sector's Output,
1861 - 1976

Apparent Net Import Volume of Petroleum
Products, 1967 - 1976

Domestic Caonsumption of Petroleum Products,
1967 -'18976 '

Composition of Petroleum Products Domes-
tically Consumed, 1969 - 1976

Composition of Domestic Fuel Consumption,
1969 - 1976

Quality Characteristics of Crude 0il Pro-
duced in OPEC Countries

Export Price of Indonesian Crude Dil,
1867 - 1976 : :

Export Price Index of Crude Export,
1967 - 1976

Pertamina's Tanker Capacity, 18971 - 1975
Pertamina's Non-Tanker Capacity, 1871 - 1975

Pertamina's Air Transportation Flest,
End of 1875

Volume of Goods and Passengers Transported
by Pertamina's Air Transportation Fleet,
1971 - 1975 \

8l

83

85

86

a7z

88

8l

83

94

a5

102

103

104
107

108

110

111



Table

I11-33

V=1

Vi-1
vIi-2

vVI-3

Vi-4

VI-5

Vi-6

Vi-9

VI-1l0

vii

Sea-Fed Depots and Inland Depots in
Operation, End of 1976

Retained Values of The Petrolsum
Industry, 1967 - 19786

Direct Balance of Payments Impact of
The Petroleum Industry, 1967 - 1976

Foreign Exchange Availability, 1967 - 1976
Current Revenues By Sources, 1967 - 1976

Indonesian Government Public SaVing,
1967 - 1976

Petroleum Sector's Contribution to Gross
Domestic Product and Gross Natiomal Product,
1967 - 1976

The Inmput Coefficients Matrix.
The Leontief Inverse Matrix

Backward Linkage Indices in The Indonesian
Economy, 1871

Forward lL.inkage Indices In The Indonesian
Economy, 1971

Sources of Intermediate Inputs Used By The
Petrolsum Industry, 1971

Comparison of Total Interindustry Use By
Sectors Between Indonesia and the United
States Using Chenery - Watanabe Classifica-
tion of Sectors

Ultimate Disposition of Petroleum Industry's
Qutputs by Components of Total Demand, 18971

Weighted Backward Linkage Indices In The
Indonesian Ecornomy, 1971

Weighted Forward Linkage Indices In The
Indonesian Economy, 1871

The Augmented Leontief Inverse Matrix

112

143

144
145

150
151
154

168

170
172
173

175

178
180
182

183

184



“Table

VIi-1ll

Vi-l1l2
vi-13

Vi-14
VI-1l5

VI-16

VIi-17

VII-1

VII-2

VII-3
VIii-4
VII-5

VII-B

VIII-1
VIII-2

VIII-3

viii

Household Direct Input Coefficients, 1971

Sectoral Partial Household Income
Multipliers

Sectoral Total Household Income
Multipliers

Sectoral Partial Dutput Multipliers
Sectoral Total Output Multipliers

Total Contributions of Various Sectors
To The Indonesian Economy Through
Household Imncome, 1971

Total Contributions of Various Sectors
To The Indonesian Economy Through
Total Output, 1971

Output Elasticities of The Non-Petroleum
Sectors With Respect To Tha Petroleum
Sector's Output

Summary Results of Regression Coefficients
Estimates and Their Significance Level

Matrix of Endogenous Variables Coefficients
Matrix of Exogenous Variables Coefficients
Reduced Form Matrix

Spearman Rank Correlation Coefficients

of The Rate of Growth of Gross Valus

Added of The Petroleum Sector and Those

of Other Sectors

Indirect and Direct Import Content of
Indonegia's Domestic Consumption, 1971

Estimates of The Lorenz Function by
Commodity For Indonasia, 1870

Gamma Function for Each Commodlty s
Lorenz Function :

194

185
196

197

188
198

223

224
237
238

239

242
258
262

263



Table

VIII-4~

VIITI-5

VIII-B

VIII-?7

VIII-8

IX~1
IX-2
IX-3
IX-4
IX-5
- IX-6

IX=-7

IX-8
IX-9

IX-10

X-1

ix

Beta Function for Each Commodity's
Lorenz Function

Concentration Ratios By Commodity Group,
1970 '

Indirect and Direct Imports of Commodi-
ties Classified as Luxuries for Consump-

Indirect and Direct Imports of Commodi-
ties Classified as Necessities and Essen-

tials for Consumption, 1871

Tétal Imports Required To Support Consump-
tion, Investment and Exports, 1871

Non-0il Exporters' Effective Exchange
Rates Corrected For Inflation, 1966-1871

Parity Price Ratios, 1976
Devaluation of Rupiah With Haspect To
Currencies of Indonesia's Major Trading

Partners, 1976

Parity Losses of Indonesia's Rupiah
Export Rate, 1876

Comparison of Parity Loss Using United
States as The Base Country, 18976 v

Voluma Index of Non-Extractive Expoﬁts,
1971 - 1876

Export Values, 1969 - 1976

International Prices of Principal Non-
Extractive Export Products, 1870 -~ 1976

Sectoral Total Net Foreign Exchangs
Earnings Multipliers

Sectoral Total Employmsnt Multipliers

Important Sectors Showing Their Linkages
and Contributions To Threse Alternative
Policy Ob jectives .

264

265

266

269
273
281
283
254
285
287

288

288
291
292

293

302



Figure

III-1
I11-2

I11-3

IT1-4

VII-1

LIST OF FIGURES

0il Operation Map
Index of Indonesian Tertiary Basins

Basin Classification-Indonesian
Tertiary Basins

Hydrocarbon Potential of Indonesian
Tertiary Basins

Schematic Daécription of The Macro-
Economic Effects of The Petroleum
Sector on The Rest of The Economy

41

62
63

64

206



CHAPTER I

INTRODUCTION

There has been a number of hypotheses advocated by
®Conomists on the significance or insignificance of the con-
tribution of primary exporté to the ecornomic development of
less developed countriesl. These hypotheses, however, are
often too general to be used as a basis upon which Formula-
tion of economic policies can be made especially in the con-
text of the recent changes in the relationship betwesn inves-
tors and host countries and in the economic, social and poli-
tical factors prevailing in these countries.

The validity or the relevance of any assertion about
the impact of the primary export sector on the economic deve-
lopment of the less developed countries can be better under-
Stood only if more empirical research on this area is sys-
tematically carried out. Such empirical research may also
indicate a basis for solving one of the problems faced by the
less developed countries, namely how to achieve a more exten-
Sive feedback from their export trade to their domestic eco-

nomy .

—

1l  These hypotheses are presented and explained in detail in
chapter 1IV.



Purpose of The Study

The main purpose of this study is to esstablish a bet-

ter understanding of the impact of the growing petroleum in-

dustry, which comprises the largest export sector, on the

Indonesian economy for the period 1867 - 1976 which was con-

sidered to be the period of oil boom in Indonesia. SpébiFi-

cally, it is proposed to analyze the Fdllowing :

(1)

(2]

(3]

(4]

(5)

(8)

The inter-industry linkages between the psestroleum in-

dustry and the other sectors of the Indonesian economy.

‘The multiplisr effects of the growth in demand For the

output of the petroleum industry on the aconomy through
houséhold incomsvana aggrégaté outpuf.

The impaét of thé pétrolaum industry's grbss value added
on the gﬁoss value added oFTthe non-petroleum sectors.
This is intended to indicate the eF%act of the petroleum
industry on the capacity of the non-petroleum sectors to
expand.

The impact of the petroleum sector's exports on Gross
National Product and its components.

The impacttoF the petroleum sector's exports on Gross
National Product_in contrast to that of the non-petro-
leum sectors' exﬁorts.

The association bafween the rates QF growth of the pe-
troleum sactor;s output and exports on ons hand and thea
rates of growth of output of other éectors and Gross Na-

tional Product Net of Petroleum Sector's Exports on the

other hand.



(7]

study

(a)

(b)

-3 -

The existing economic factors and policies which could
be considered as partly responsible for affecting the

nature of association mentioned in (6) above.

Methodology

The following analytical approaches were used in this

The Descriptive Approach

This approach was used to discuss factors directly re-
lated to the historical development of the pstroleum
industry during the period under study, in order to pro-
vide relevant background information and an historical

perspective of this industry within the Indonesian economy.

The Input-Output Approach

This approach was used to estimate and analyze the inter-
dependence of the petroleum industry with the rest of the
economy , and also to estimate the impact multipliers ge-
nerated by the growth in the -demand for the petroleum sector's

output on the economy through household income and total

‘putput. This approach was also used to estimate the di-

rect and indirect components of imports which were used
for consumption énd investment aﬁd also to estimate tha
direct,‘indirect and induced impact of an increase in the
demand for the output of a sector on smploymént and net

foreign exchange earnings. .



(e)

-4 -

The Statistical Approach

The impact of the growth in tHe petroleum industry's
output Qn the outputof the other sectors of the aconbmy
was analyzed by developing a set of models based on the
analytical framework developed by .8Bos, et.al.l giving
the impact of private foreign investmenton the ecoromies
of less developed countries. The impact of the petrolesum
sector's exports on macro-economic variables was analyzed
by designing a small macro-sconomic model of the typé pro-
posed by Klein for economies of less davaioped countr‘iasa.
The parameters of the models were estimated using
regression techniquss Csimple and multiple]. Due to
sﬁéll:sémple periodqu tHe study, a‘aodifiéd fwb;étéga
laaét sdﬁares mé;hod wéé‘uséd to éstimate the hfoposéd
mébho-écdnomic‘moﬁel. The correlation téchniqua was
used to determine the degree of association between ths
rates of growth of gross value added 16 the pstroleum

industry and its exports on ons hand, and the rates of

H.C. Bos, et.al, Private Foreign Investment in Developing
Countries, Dordrecht, Holland : D. Reidel Publishing Com-

pany, 1974, chapters 2 and 3.

Lawrence R. Klein, "What Kind of Macroeconometric Model

- for Developing Economiss 7", in A. Zéllnar, ed. Readings

in Economic Statistics and Econometrics, Boston: Little

Brown & Co, 1968, pp.559-70 and Lawrence R. Klein and J.
Behrman, "Ecormomic Growth Models for the Developing Eco-
nomy", in W. Eltis, et.al, eds. Induction, Growth and

Trade, Oxford : Claresndon Press, 1970, pp.l65-87.



growth of gross value added in the non-petroleum sec-
tors and Gross National Product Net of Petroleum Sec-
tor's Exports on the other hand.

The'statistical approach was also utilized to de-
termine the expenditﬁrs elasticity indices for various
consumption items. These ware used as the baéis of the
classification of consumer goods into necessities and
luxuries and were related to the utilization of foreign
exchange. These indices were estimated from the Lorenz .

function recently developed by Kakwani and Poddsrl.

Hypotheses

On the basis of the methodology and models mentioned

in the preceding section, this study undertakaes to test the

following hypotheses :

(1]

(2)

There were no strong inter-industry linkages of the pe-
troleum industry with the other doméstic sectors of the
economy . | |

There were no significant multipliér effects generated
by the increase in demand for the output of the pstroleum

industry on household income and total output.

Nanak C. Kakwani and N. Podder, "Efficient Estimation of
The Lorenz Curve and Associated Inequality Measures From
Group Observations", Econometrica, vol.44, no.l (January
1976), pp.137-48.




(3) " The gross value added from the petroleum industry made no
significant impact on gross vélue added in the non-petro-
leum sectors. This indicates that ths petroleum ihdustry
had no significant effect. on the-capacity expansion of the
non—petroleum sectors.

(4) The petroleum sector's exports had smaller impact on Gross
Nationmal Product in contrast to that of the expaorts of the
rest of the eco;omy.

(8) There was no assocliation between the rates‘oF growth of
gross value added in the petroleum sector and the petro-
leum sector's exports on one hand and the rates of growth
of gfoss value added in the noh—patroleum sectoPSAand

Gross National Product Net of Petroleum Sector's Exports

on the other hand.

Data Processing

The computations for this study were carried out at the Uni-
versity of Hull Computer Centre oh ICL - 1904 S computer: by
computing system called GEDRGE - 3. The follewing compufsr
packages were used |
(1) sPsSs - 5
4 (2) TsP - 1900

(3) NAG 1900 FORTRAN

SPSS - 5 and TSP 4>1900 were used for eétimating regressidh
and correlation coéFFiciants while NAG 1800 FORTRAN was used
for inverting the Input-Output matrices and constructing the
reduced form matrix of the simultaneous equation system of the

Proposed macro-economic model.



Organization of The Study -

This stﬁdy is dividéd into two parté. The first part
deals with background information i.e. Indénesia's economic
policies and growth and tHe development of the petroieum in-
dustry during 1967 - 1976. fhess are pfasented resbactively
in Chapters I1I and III. The second part contains cHapters
which concern the theoretical framework and amnalyses of empi-
rical data. ” |

ChaptervIV preéents various theobies on the impact of
international_tréda in general and primary exports in parti-
cular on the economic development of léss devaloped'countries.
This cHapter is considered essential in order to place the
present study in a prbper theoretical perspective. - Chapter
v praéents the fFirst step in estimating the impact of the'pe-
troleum industry on‘the indonésian ecornomy by calculating its
diréct coﬁtribution to foreign exchange earnings and balance
of payments, pgblic saving and Gros; National Product.

In Chapter VI, the imput-ocutput theoretical framework
is established and the calculated inter-industry linkages of
the petroleum industry with the rest of thae economy ara pre-
sented and analyzed. ' The impact multipliesrs which wers ge-
nerated by growth in fhe demand for the petrolesum industry's

output on household income and aggregate output are also pre-

sented and analyzed in this chapter.



The design and testing of partial macro-economic models
used to estimate the impact of the petroleum industry's gross
valué added on gross value added of the dther sactors of the
economy,; plus the impact of the petroleum sector's exports on
Gross National Product and its components are presented in
Chapter VII. The related correlation analysis is also pre-:
sented in this chapter. |

The analyses of two economic policies which have been
identified to have a likely effect on the nature of assopia-
tion of various rétes of growth in the correlation analysis
presented in Chapter VII are discussed in Chapters VIII and'
IX. These are first the utilization of Fofeign exchange
earnings or import policy and secondly foreign exchange
policy.

Finally, Chapter X gives the conclusions and policy’
implications of the main findings of the study. Details of

sources of data ares given in Appendix.
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CHAPTER 1I1I

. THE INDONESTIAN ECCONOMY,
}957-1975v: A SURVEY

~

This chapter presents some observations on the Indo-
nesian economy during 1867 - 1976 which are considered rele-
vant and useful as background to the present study. It
offers an explanation of economic policies adopted and a sta-
tistical summary of growth performance, income distribution,
and the profile of social welfars. The profile of social
walfare discussed is related to poverty and employment si-

T tuations.

1. Economic Policies

The ovarriding ob jective of Indonesia's ecornomic po-
licies after 1966 within the framework of a private and
mixed s;onomic system, has bsesen to achieve a high rate of
economic growth. To stimulata Fasteh‘economic‘growth, mo-
netary, Fiécal and thada poliéies have sought to affect the
composition of real output by increasing public and private

. 1l
ssctor 1nvestment .

1  Sumitro Djojohadikusumo ;'Indcnasian Economic Policies
and Problems' in Ekornomi, 6 (1971), pp.130-36.
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Price stability or a low rate of inflation was viewed
as the necessary concomiﬁant of the overall economic policy
in generating investment which was to be Finéhced by both
domestic savings and foreign sourcasl. Consequently deficit
fimancing of government investment as well as frequent adjust-
ments of the exchange raté were not adopted. The rejection
of inflationary financing probably was not principally mads
on the ground that it would lead to an inefficient resource
allocation but on the ground that it would lead to a reduction
in the domestic saving ratio and be a deterrent to the flow
of foreign capital which, it was thought, would eventually
lead to a reduction in the rate of economic growth.

Indonesia has consistently adopted a monetarist approach
to check inflation using orthodox methods to control the moneay
supply. Money supply has been influenced through changes in
the intsrast rate and the imposition of a credit ceiling on
the banking system. Selective credit measures at the same
time wers implemented in order to stimulate growth in selectsd
sectors.

Trade policy has been based on the principle of pro-

tection with the aim of speeding up industrializationa.

1l Ssuhadi Mangkusuwondo, Economic Aspects of Stabilization
in Indonaesia, Jakarta : Lembaga Penyelidikan Ekonomi Dan
Masyarakat, Universitas Indonesia, 1971, pp.5-6.

2 For the discussion of Indonesia's trade policiés, sesa
Sumitro D jo johadikusumo, 'Indonesia's Trads Policies!
Pacific Community, 3 (Dctober 1971), pp.204-22. See also




The policy has emphasized relatively high tariffs and the deve-
lopment of import-substitute industries. Since 1971 devaluation
has been avoided in order to encourage foreign investment and
to facilitate the importation of capital goods, raw materials
and auxiliary materials by domestic industriasl. Ancther main
Feature of Indonesia's-trade policy since 1966 has been the free
convertibility of currency and the maintenance of a single e#-
change rate (pegged to U.S. dollar). Foreign trade has also
been directed towards the encouragement of exports. The measures
taken wereon supply side through incentives offered to ex-
porters in term of credit fFacilities and various tax exemptions.

Indonesia's economic policies which placed deliberate
emphasis on growth,benefited the modern sectors of the sconomy
as will be shown later. Thesé policies have been strongly cri-
ticized for they have brought prosperity toa small elite of the
society but have almost entirely excluded the rest of the popu-
lation from the development process. In response to this cri-
ticism, the Second Five Year Development Plan which started on
1l April, 1974 placed a certain emphasis on distributional as-

pects of growth as stated in its five broad goals2 3

Suhadi Mangkusuwondo, 'Trade Oriented Policies After 1866
in Indonesia', paper presented at the seminar on New Di-

rections in the International Relations of Southeast Asia,
Singapore, July 1972, pp.l-15.

1 Richard N. Cooper and Bruce Glassburner, 'Foreign Exchange
Policy and the Foreign Trade Sector : Suggestions for Indo-
nesia's Second Five Year Plan', Jakarta : Harvard Advisory
Group, mimeo, August 1973, pp.l-2.

2. Rencana Pembangunan Lima Tahun Kedua, 1974/75- 1978/79.
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(1) Adequate supply of food and clothing of better
guality and within the people's purchasing power;

(2) Adequate household supplies and fFacilities ;
(3) Better and more extensive infrastructure ;
(4) Higher and more evenly distributed social welfare ;
(5) ' Greater employment opportunities.
However, the strategy and policies of the Second Five Year
Development Plan are basically the same as those of the First

Five Year Development Plan.

2. Growth Performance

Rate of Growth and Sources of Growth

The major dimensionsof Indonesian economic growth during
1967 - 1976 are reflected in the growth ratesof aggregate and per
capita income during this period. Gross Domestic Product, at
constant 1960 prices, had grown at an average annual rate of
7.69 per centl . With an average annual growth rateof population
of 2.37 per cent, the growth of per capita income during 1967 -

1976 was 5.32 per cent per annuma. Table I1I.l1 shows Gross Do-

1l The average annual rateof changeof a given series of varia-
bles over a period of time is the difference between the
natural logarithmsof the terminal and initial values of the
series divided by the number of years included in the period.
Gross Domestic Product rather than Gross Natiomnal Product is
used throughout this study due to the absencs of data on sec-

- toral GNP. Gross National Product, at constant 1960 prices,
had grown at an average annual rate of 7.22 per cent during
the same period. GNP figures are given in the Appendix.

2 The corresponding per capita income based on GNP had in-
creased at an annual rate of 4.85 per cent. The figures
on GNP-~per capita are given in the Appendix.
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mestic Product at constant 1960 prices during 1967 - 1976 and
its sectoral components. Table 1I1.2 shows the development of
per capita income during the same period.

An examinationof sectoral growth rates indicate growth
disparities.among sectors of ths economy. Mining & Quarrying,
Public Utilities, Construction and Transport 8 Communication
were the leading sectors as far as growth is concerned. The aver-
age-annual compounded growth rates of thesa sectors between
1967 and 1976 as given in Table 1I.3were respectively 25.74 per
cent,20.57per cent, 10.58 per cent and 9.98 per cent. Agricul-
ture had been the lagging sector with an average annual growth
rateof only 2.54 per cent. This was due mainly to the reduction
in the growth rate of rice production from about 4 per cent during
the period 1968 - 1874 to about 2 per cent in 1975 and 1876 and the
stagnation in the productionof the principal non-rice food crops
such as corn, cassava, sweet potatoesandsoybeansl. Bad weather
conditions and some other technical and institutional supply
constraints were the main factors for production instability in
the largest segment of agricultural sectora. The relative per-
formance of the ma jor sectors in the ecornomy is also reflected
in their growth elasticities as éstimated by log-regression of
the sectoral GDP on GOP. The leading sectors had growth elas-

ties fFar in excess of unity as also shown in Table II.3.

1 World Bank "Indonesia : Recent Developments, Short-Term
Prospects and Development Issues'", Report No. 2026-IND,
Washington, April 26, 1878, p.1l5.

2 1bid.
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Table II.1 Gross Domestic Product and Its Sectoral Components,
1967-1976 At Constant 1960 Market Prices
- { in billions of Rupiahs )

Year GDOP  Attributed To ~

. Mining 8 Manufac- Public Uti- : Transport & - .
Agresu%ture Quarrying turing lities CDHSE:U;thh Communication DBE¥1§ES

vy . [Yg) o (Y,) (vg) 7
1967 23.1 . ¢+ 16.7. 37.5 2.2 7.3 - 15.6. - 136.6
1968 - 255.2 22.8" 40.8° 2.3 .2 - S 15.9° 150.7
1969 . 260.1" 27.77 46.6 - 2.6" 12.1 - 16.5 185.2
1870 271.0 32.0 . 5;}0‘ 3.0 15.0 i8.0 18l1.0
1971 _281.0 "34.0. 58.0 3.0 . 18.0 - - .e2e.o - 185.0
1972 - 287.0 41.0 - 81.07 4.0~ 22.0: ~ 25.0 ~214.0
1973 31s.0 ' 50.0 64.0" 4.0 - 26.0 . | 28.0 ; 243.0
1974 . 294.7 174.8° 65.5° 3.8 29.9 32.5- ; 191.4
1975 - 302.3 160.8" 74.2" 4.6 - 38.9° 34.4 ; - 220.0
1976 291.8 . les.3’ 81.9 5.7 45,9 . .38.3 - 2B80.8

LPEM, Universitas Indonesia, PerspektlF Perekonomlan Nasional Indonesia Tahun 1985,

‘ Jakarta, 1976, pp.24-7 and Nota Keuangan 1877778, Ministry oF Finance.

The figures For E‘:DF‘ were available in two series : Series I were available at constant

1960 prices (GOP  for 1969-1973) and Series 11 were available at constant 1973 prices

(GDP for 1971-1975). The conversion to 1960 prices was done as follows :

(1) GDP, at current prices divided by GDP at 1973 prices to obtain the implicit price
index {with base 1973 = 100); . ‘ .

(2) the implicit price index was converted to base 1960 = 1.00 by dividing each
year's index by that of 1860;

(3] GDP at current prices was then divided by the implicit price index [with base
1960 = 1.00) to obtain GDP at 19860 prices.
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Table II.2 Per Capita Income, 1967 - 1976
At Constant 18960 Market Prices
( in Rupiahs )

Year Amount
1967 4099.8
1968 4441 .6
1968 4634.2
1970 ' 4886.,5
1971 5085.4
1972 - B5315.5
1973 5873.5
1974 6146.6
1975 8320.5
1976 6615.9
Averags Rate of
Growth (%) 5.32

Source : Derived from Table I1.l1 and population
estimates published by the Central
Bureau of Statistics. .

Table I1I.3 Sectoral Annual Growth Rates And
Growth Elasticity 1967 - 1976
(based on constant 1960 market prices)

Annual o

Sector Growth Growth Elasticity

Rate ] oo e T
Agriculture 2.54 0.3504
Mining 8§ Quarrying 25,74 - 3.5596
Manufacturing 8.68 1.0833
Public Utilities 10.58 1.2777.
Construction 20.67° 2.5971.
Transport & ’ g.98 1.4348

Communication

All Services _ 7.19 : - 0.8033

Source : Calculated on the basis of data on sectoral
~ output derived from National Income Accounts.
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In order to find out the contribution of each sector in the
rate of growth of Gross Domestic Product, the following pro-

cedure is adopted..

n
I express Y = = Y.
i=1
where, Y is Gross Domestic Product
Y is the absolute share of sector i in

1 Gross Domestic Product

The rate of change of Gross Domestic Product over time can

be written as

dyY
d

L
Y

ot

g z. (= )
£ Z, (+ °
i=1 i n_ dt

where Zi = Yi/Y is the relative share of sector 1 in

| dy,
Gross National Product and each term z, [%% : dt: ) is

i
the contribution of the rate of change of Gross Domestic
Product attfibutad‘to gach sector to the rate of ﬁﬁénga of
Gross Domesticl=rodudt. Table II.4 shows the contribution
of each sector to the rate of grthh of Gross Domestic Pro-
duct during 1967';1978' As shown in this table, the primary
source of growth in Gross Domestic Product during 1967 - 1976
Wasvthe Mining S>Quarrying éectcr. This sector contributed
36 per cent to the rate of growth of Gross Domestic Produ;t

during this period.
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Table 11.4 Contribution of The Rate of Change in
. ’ in Each Sectoral Component of Gross
Domestic Product to The Rate of Change
in Gross Domestic Product, 1967-1876
(Rate of Change Continuously Compounded)

- Aariculture Mining & Manufac- Public Construc- Transport & Services
GoP g H Quarrying turing Utilities tion Communication e’ e
7.69 ' 0.6482 2.5733 0.7283 0.0569 0.5768 0.3752 2.3403

(0.0898) (0.3564) {0.1010) (0.0079) {D0.0799) (0.0520) (0.3240)
Note : The figures in the parentheses below the rates corresponding to each

sector of the economy indicate the fraction of the total relative
change in Gross Domestic Product accounted for by each one of them.

"Source : Calculated on the basis of the absolute changes in

Grcss;Domestic Product and sectoral Gross Domastié Product.

Y
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Trend Analysis

The average annual rate of growth of Gross Domestic
Product and that of its sectoral components and per capita
income presented in the previous section are based on two
Points during the period under study i.e. 1967 as the starting
point and 1976 as the terminal point. They do not show the
picture of the growth path actually experienced by these va-
riables at every point during the period.

For the purpose of obtaining a better understanding of
the growth performance of the Igdonesian economy during 1967 -
1976, the following trend curves were fitted to the data on
Gross Domestic Product, its sectoral components and per capita

income during this period :

(1) The Exponential Curve

(2) The Gompertz Curve

The exponential curve is represented as
s’ t
= ab
Yt
or in logarithmic Form

% .
Log Yé = loga+ bt

wherea Yi denotes the trend valués, a and b are parameters
and t is time. The'axponential fit cannot but gives a con-
stant rate of growth at every point in the period. The values
of the parameters are derived by leastlsquars mathod.

The Gompertz curve is written as
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or in the logarithmic-form
% t
Lag Y. = log k+ [log a) b

where k represents the upper asymptote and the lower asymp-
tote is the zero point.

In the Fitting of the Gompertz curve, the rate of growth may
remsin constant, decreass or increase. IF log a is negative
and b is less than unity, the curve is increasing but with a
decreasing rate of growth. If log a is positive and b is
greater than unity,;the curve is increasing at an increasing
rate of growth. If b is unity and log a is positive, the
curve is increasing with a constant rate of growth. In order
to compute the values of b, a and k of the Gompertz curve, it
is essential that the period covered is divided into thres
equal sub-periods. The year 1968 will be the starting point
for the Fitting of the Gompertz as well as the exponential
curves. The following are the Formulasl used to determine

the values of b, a and k

23 log ¥ - 22 log Y

5 log Yy - Z, log Y

b-1

log a = (g, log ¥ - I, log V) I

2

1 A detailed derivation of these formulae is given in Frede-
rick E. Croxton and Dudley J. Cowden Appliesd General Sta-
tistics, LLondon : Sir Isaac Pitman 8 Sons, 1962, pp.852-53.

]
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n
: _ 1 b -1
log k = - Zl log Yy - [-—b——_—-i'] log a

where n is the number of years in each third of the data and

Zl log v, 22 log Y and 23 log Y refer to the sum of the loga-

rithms of each third of the observed data beginning from
that of the First three yaarsxto that of the last three years.
To compare the goodness of fit as of between two different
curves, the D-value is used. The lower D-vaiue indicates

a better fit. The D-value represents the ratio of the éum
of squares of deviations of the observed values from the
trend values to the total sum of squares. The formula for

the D-value is

* J2
. T lY,-Y.)
D = % S
Ty, -Y.)
%k
where Y denotes the observed values, Y denotes the cor-

t

responding trend value and Vt denotes the mean value of Yt .

t

The results of the fitting of the exponential and the Gompertz
curves to the data on GDP, its sectoral components and per ca-
pita income for the period 1968 - 1876 are shown in Table II.5.

The results indicate the following : -

(1) The exponential trend curve proved to be the better curve
as far as closeness of fit when it was Fitted to the data
on Gross Domestic Product and its sgctoral componahts,
except the component:ﬁepr55ented by manufacturing
seétor‘. . The F.itted:.,exponer'wtial trend curve shows

the constant. annual rate of growth of 7.81 per cent
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for GDP, E.lé per cent for GODP-Agriculture, 32.893 per cent
for GOP-Mining & Quarrying; 10.70 per cent for GDP-Public
Utilities, 21.68 per cent for GDP-Construction, 12.64 per
cent for GDP-Transport 8§ Communicatibn, 5.85 per cent fFor
GDP-Services and 5.37 per cent for per capita income.

The Gompertz curve gave closer fit to the data on manufac-
turing sector's Gross Domestic Product which showed a de-
clining rate of growtﬁ during the period 1868 - 1876. The
computed rate of growth of manuFacturing sector}é Gross
Domestic Product for this period following the Gompertz

curve are as fFollows

Year Rate of Growth (%)
1969 H 11.26

1870 : 9.73
1871 : 8.51

1972 : 7.35

1973 : 6.39

1874 '5.58

1975 4.88

1976 : 4.13

After establishing the Fitness of the exponential trend curve,

to the data on Gross Domestic Product and its gectoral compo-

nents (with the exception of manufacturing sector's component),

it is of interest to examine their steadiness of growth by

looking at the regression results of this trend curve. Table

11.6 shows the results of these exponential trend regressions.

The results show that the agricultural sector's Gross Domestic

Product esxperienced not only the lowest rateof growth but also

a least steady growth as indicated by the low valueof its R°.

t

The regression Easults for the period 1867 - 1976 are shown in

Table II.7.
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fha Fitted Exponentiai and Gompertz Curves To The

Data On Gross Domestic Product, Sectoral Components

of Gross Oomestic Product and Per Caplta Gross Do-

mestic Product,

1968 - 1976 (GOP and its sectoral

components are in billions of Rupiahs and Per Cagpita
GDP is in thousands of RAupiahs at constant 1960 market prices)

Exponential Gompertz
e . t
GOP Y, 456.356 (1.07913° v 289.07 (1.2958) 12599
D = 0.0063 ‘ 0= 0.4105
t
s
GDP-Agriculture Yy 255.22 (1.0216) Yl*t 295.22 (0.7704)°-3135
0D = 0.3492 D = 0.6648
% ' . t
GOP-Mining 8§ Quarrying %;: 13.82 (1.3293)°F E;i 55.98 [1-113531.5054
‘ D = 0.2264 D = 0.4653
t
. ' + .
GDP-Manufacturing Y;; 38.66 (1.0829) Y:; 107.01 [0.3820]0 8732
: D = 0.3582 D= 0.1496
t
GDP-Public Utilities t:: 2_13”(1_1070]t ni: 9.35 [0_245130.9055
: : D = 0.0839 D= 0.1959
t
o Je
GDP-Construction %;; 8.01 (1_2159]t ¥;: 18325.01 [0.000630'9710
D = 0.0035 0= 0.1544
i t
b3 e
GDP-Transport & Communication ¥;: 13.47 (1.1264]t ﬂ;; 304.15 [0.0478)0'9524
D = 0.0127 0= 0.1666
: t
GDP-Services x;; 150.54 [1_0585)t Y;; 222.59 (0.5853]0'4081
~ D= 0.2760 : O = 0.6960
ok t 4 V .3804°
GOP-Per Capita v 4.18 (1.0537) vE 4.22 (1.07077"

D= 0.0128

D = 0.4203
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Table 1I.6 The Exponential Trend Regressions of Gross )
Domestic Product and Its Sectoral Components
For The Period 1968~ 1976 ([based on
constant 1960 market prices])
Regression HResults
Intercept Coefficient of t Standard Error of t Ha
GDP 65.1233 0.0761 0.0021 0.9945
GDP-~Agriculture 5.5421 0.0214 0.0057 0.6667
GOP-Mining & 2.6259 0.2847 0.0420 0.8576
Quarrying
GoP-Public Uei- 0.7542 0.1016 0.0104 0.9315
lities
GOP~Construction 2.0811 0.1863 0.0048 -0.9958
GOP-Transpart & 2.65008 . 0.1191 0.0054 0.9858
Communication
GDP-Services 5.0143 0.05869 0.0127 0.7419

The trend regression fFitted was Log Yi =

i

represents GDP and its sectoral components and

a) Excluding GDP-ManuFacturing

a, + bit ,

t

where Y.
: i

represents time.
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Table I1.7 The Exponential Trend Regressions of Gross
Domestic Product and Its Sectoral ComponentsaJ
For The Period 1967 - 1976 (based on con-
stant 1960 market prices)

Regression =~ Results
Intercept CueFFicient of t Standard Error of t Hzﬁ

GDP 6.056 ' p.o74as - 0.0019 . D0.9951
GDP-Agriculture 5.4831 ' 0.0265 .~ 0.0054 . p.7188
GDP-Mining & 2.4221 0.2736 . 0.0341 '0.8893

Quarrying V z :
GOP-Public Uti- 0.6647 0.0987 0.0084 0.9465

lities ‘ ; ‘ o
GOP-Construct ion 1.8404 0.2023 '0.0052 ~ 0.9947
GOP-Transport & 2.5398 0.1111 0.0063 0.9751

Communication : ‘ : :

GDP-Services 4,9185 0.0621 [ 0.0106 0.8123

The trend regression fitted was Log Yi= a, + bit, where Yi

represents GDOP and its sectoral components and t represents time.

a) Excluding GDP-MahuFacturing.
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Sectoral Income

The sectoral distribution of both Gross Domestic Pro-
duct and employment serves further to indicate the pattern of
Inaonesia's economic growth. The information on sectoral
distribution of employment were available only for 1871 and
1976. Table 1I1.8 shows the sectoral distribution of Gross
Domestic Product and employment for 1871 and 1876. Sectoral
Gross Domestic Product attributed to each sector of the economy

are at constant 1960 prices.

Table I1I.8 Sectoral Gross Domestic Product
and Employment, 1971 and 1976

1971 1976
Gross Employ- Gross Employ-
Sector Domestic ment{in Domestic ment{ in
) : Product thousand Product thousand
{in billion of per- (in billion of per-
of Rps) sons) of Aps) sons)
Agriculture 281.0 24,936  291.8 25,418
Mining 8
Quarry ing 34.0 80 ~ 189.3 87
Manufacturing 58.0 2,572 81.9 3,458
Public Utilities 3.0 35 5.7 35
Construction 18.0 640 46.9 1,122
Transport 8 ; ~
Communication 22.0 S0l 38.3 1,112
Services 185.0 8,541 260.9 11,366
Source : The sectoral Gross Domastic Product are

derived from Naticnal Income Accounts.

The employment figures are taken and derived
from the employment figures in LPEM, Univer-
sitas Indonesia op.cit, p.l197a.

University
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Figures in this table can be used to estimate the sectoral
average income. The sectoral average income for 1871 and

1976 are shown in Table I1I1.9.

Table II1.9 Sectoral Average Income
1971 and 1 9 76
(in thousands of Rupiahs at
constant 1960 prices)

% change,

Sector 1871 1876 1971-1976
Agriculture 11.27 11.48 1.86
Mining & 425.00 1945.98 357.88

Quarrying '
Manufacturing e2.55 -23.68 . 5.01
Public Utilities 85.71 - 162.86 90.01
Construction 28.13 41 .80 48.60
Transport & 24.42 34.44 41.03

Communication
Services 22.83 22.95 0.53

Source ; Derived from table II.S8.

The fFigures in Table 1I1.9 indicate that agriculture was the
poorest sector with the lowest average income. Its averagse
income increased only slightly during 1971 - 1876, from

Rp 11,270 in 1871 to Rp 11,480 in 1976, an increase of 1.86
per cent; Manufacturing sector also experienqed a slight
increase in average ihcoma, an increase by 5.01 per cent.
This might réFlact the worsening or stagnant productivity in
small scale industries which substantiélly formed the ma-
nufacturing sector.’ Mining and quarrying had experienced

more than three-fold increase in its average incoms between
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The absolute real income differentials and relative real in-

come ratios between the rest of the ecomomy and agriculture

for 1871 and 1876 are shown in Tables I11.10 and 1I.1l1 respec-

tively. These tables show that the income gép'batWeen agri-

culture and the rest of the economy had substantially widened

during 1871 - 1976. The extent of widening gap was found the

highest between the average real income in mining 8§ quarrying

and that of agriculture.

from Rp 413.73 in 1971 to
an increase of 357.5é per
were respectively 37.1 in

an increase by 348.51 per

In absolute terms, it‘increased
Rp 1,9834.50 in 1876, representing
cent. In relative terms, the gabs
1871 and 169.51 in 1978, reprssaﬁting

cent. The next highest gap was res-

Table II.10 Absolute Real Income Differentials

Between Non-Agricultural Sector and

Agricultural Sector 1971 and 1876

(in thousands of Aps at Constant 1960 prices)

% Change |

1971 1976 1971 - 1978°
V2! -yt = a13.73 375 - §7% = 1934.50 367.58
vat -yt = n.es yF-37%= 12.20 8.16
ol -yt = 7a.4a F7° -37%= 1sl.38 103.36
ygl _ ;Il = 16.85 ;;5 - ;Zs = 30.32 79.83
ol -yt = s Y3 - ¥i° = 11.47 - 0.78

Source : Derived from table I1II.S.
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Table II.1l1 Relative Aeal Incomse Ratios Between
Non-Agricultural Sector and Agri-
cultural Sector, 1971 and 1876

1871 1976 Laohanse_
37;1 / ?Il = 37.71 37;5 / ¥{® = 1639.51 34g9.51
3t/ vit= 200 3P /3P = a.0e 3.00
?Zl / ?Zl = 7.8l ;Zs / ?Zs = 14.18 86.47
V;l / 37;1 = 2.50 ;‘;s / 37;5 = 3.64 45.60
vyt 27 375 /3%= a0 38.25
vt /yt= 203 3P /3= a0 - 1.50
Source : Derived from table II1.8

vealed by imcome differential between public utilities and

agriculture.

3. Income Distribution, Poverty
And Employment

In analyzing the Indonesian growth process further,

ﬁha following three aspects are here examined :

[aj 'Incoms‘Distribution
(b) Position of The Poor

(c)] Employment Situation

Due to the absence of personal income statistics, the data

on housshold consumption expenditure were used to measure
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income inequality. Consumption expenditure was used as a proxy
of inmcome and the concentration ratioof consumption éxpendi-
ture as recently proposed by Kakwani '\and Podder-lwas computed to
gain an ideaof inter-personal income disparities. Household
consumption expenditure dataof 1970 and 1976 as reported in
National Socio-Economic Survey Round 1V [January—April 1970)
and National Socio-Economic Survey Round V (January-April 1978)2
wers used to compute this inequality measurs. The basic data
and the inequality indices calculated are shown in Table II.1l2.
The data show that in 1870 the share of the upper 10 per cent
of the population in total axﬁanditure was 27 per cent; but in
1976 their share had risen to 32 per cent. ‘In addition, the
concentration ratio of consumption expenditure rose from 0.33
to 0.41 implying a'lassiaven ihcome distribution. fhe Indo-
nesian data for the period 1970-1976 confirm the Kuznets the-
sis on growth where it is asserted that there will be an in-
verse U éhaped relation between income inequality and GNP

per capitaa.

1l See N.C. Kakwani and N. Podder, "Efficient Estimation of
The Lorenz Curve and Associated Inequality Measures From
Group Observations", Econometrica, vol.44, rno.l {(January
1976), pp.137-48. The description of this method is
given in Chapter VIII in the context of classifying con-
sumption expenditure items into luxuries and necessities.

2 Biro Pusat Statistik, Survey Sosial Ekonomi Nasional Ta-
haf Ke-Empat, Jakarta, 1973 and Survey Sosial Ekonomi
Nasional Tahaf Ke-Lima, Jakarta 1877, The household con-
sumption expenditure for 1976 were converted into per ca-
pita basis to be comparable with per capita data of 1870
by dividing them by 5 as the average household size.

3 Simon Kuznetz, "Quantitative Aspects of The Ecomnomic Growth
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Table iillé Size Distribution of Consumption

Expenditure, 1970 and 1976

1970 18976
Exg::z;gige Percentagg of Percentége of ?Exg:::;z:;e Percentage of Percentage aof
(in Rupiahs) Population Expenditure (in Rupiahs) Population Expenditure
o1 - 300 1.74 0.31 0 - 1,000 4,35 0.77
301 - 500 8.44 2.64 1,000 -~ 1,998 18.87 7.18
501 - 750 17.82 8.30 2,000 ~ "2,999 20.88 12.17
751 - 1000 17.51 11.27 3,000 - 3,999 17.81 14.36
1001 - 1250 13.93 11.50 4,UGU - 4,839 11.84 12.29 .
1251 - 1500 10.58 10.71 5,000 - 5,999 7.80 8.93
1501 - 2000 13.36 17.05 6,000 - 7,998 7.24 11.62
2001 - 2500 6.92 11.40 8,000 - 9,999 4.33 8.97
2501 - 3000 3.65 7.36 10,000 - 14,9389 3.50 - 9.84
3001 and over 56.05 19.46 15,000 and over 2.38 12.88
Concentration Ratio 0.320 Concentration Ratio

0.411
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This U- shape relation was described by Kuznets as follows,

In the process of growth, the earlier
periods are characterized by a balance
of counteracting forces that may have

widened the inequality in the size dis-

tribution of total inmcome for a while,

because of the rapid growth of the non-

agricultural sector and wider inequality

within it.1
The second aspect examined here is the position of the poor
during the period of growth. Did the fraction of the popu-
lation classified as poor increase or decrease, i.e. was the
incidence of poverty being reduced ? To answer this question,
we must begin by establishing a poverty line. Sayogyo pro-
posed Rp 1,000 and Rp 1,500 as the poverty lines respectively
in rural and urban Indonesia for early 19702. Taking the
average of these figures, Rp 1,250 as the poverty line for
urban and rural Indonesia combined, the change in the inci-
dence of poverty between 1870 and 1976 can be determined.

Since this involves the effort to measure changing absolute

real incomes rather than relative income, it is necessary to

of Nations VIII : Distribution of Income By Siée", Economic
Development And Cultural Change, vol.ll, no.2 (1963),p.67.

1 ibid

2 Sayogyo, Evaluasi Usaha Perbaikan Gizi Ksluarga,1972/1973,
Bogor : Lembaga Penelitian Sosiologi Pedesaan, Institut
Pertanian Bogor, 1875, p.71.
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take the income bracket (expenditure class) for one year as
a base and to approximate the frequency from the other year
in each category of income (expenditure). For this purposs,
the method proposed by Fields was usedl. This method was
applied to the Indonesian data of consumption expenditures

of 1970 and 1976 as follows

Let, ;ZD = mean expenditure of 1970 at 1970 prices
—ZS = mean expenditure of 1976 at 1870 prices
;70 = mean expenditurse of 1970 at current prices
;78 = mean expenditure of 1876 at current prices
% o _ . . =76 -70
Ay = ratio of Pealkmeans = Y, / 5
* . s - =76, =70
12 = ratio of nominal means = y "/ y

The 1976 expenditure categories were deflated by kg4/k;
which was an inflation factor. For exampla; the fFirst
expenditufs category in 1876 runs from O -Y339 at cohstant
1970 prices. Following a limnear approximation to the popu-
lation frequency within sach expenditure category, then
301/3392 of the population in the 0 - 338 6ategory was as-

signed to the 0 - 339 category and the remaining 38/339 was

1 Gary S. Fields, "Who Benefits From Ecornomic Development?
A Reexamination of Brazilian Growth in the 1860's", The
American Economic Review, vol.67, no.4 [September 1977],
pPp.572-73.
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assigned to the subsequent higher category. The same proce-
dure was followed for the rest of the expenditure categories.
The comparable expenditureAcategories for 1870 and 1976 are
shown in Table II.l3. It is seen From this table that the
percentage of the population that was classified as poor (
with per capita expenditure below Ap 1,250) was practically
constant. However, the percentage of the population wHich
could be regarded very poor, i.e. thoss with per capita ex-
penditures below Rp 751, increased.

The last aspect examined here is the employment situation.
Based on the 1871 population census, it was estimated that
out of 43.3 millioﬁ labour force, only 37.7 million got
employment which left 5.5 million unemployed or 12.83 per
cent of the total labour force. In 1975, the unemployment
raté was estimated to have increased to 13.16 per cent,

The low and high estimates of employment for 1880 prcducea
Qhemployment rates respectively 14,87 per cent and 14,12 per
cent. These unemployment rates estimates are shown in Table
11.14.

The unemployment rate estimates as shown in Tabla I11.14 are
consistent with the lower rate of growth of employment in
agricultural sector compared to that in other sectors (secon-
daﬁy and terfiary sectors) and the fact that the non-agricul-
tural sectbrs}wera capital intensive which led them to absorb a

relatively small quantity of the ever growing number of labour
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Table I1.13 Size Distribution of Consumption
- Expenditure, 1870 and 1976
Using 1970 Expenditure
Categories as The Base

-70 _ , -76 _ % _ % % _
y, = Rp 1,357 Y, = Rp 1,448 Ay = 1.07 xa/xl = 2.95
- ' % '
70 = mp 1,357 76 = mp 4,290 Ny = 3.16
X Percentage of Cumulative Percentage
Exg::gltﬁra Population of Population
gery 1570 1976 1870 18976
0o - 300 1.74 3.87 1.74 3.87
301 - 500 8.44 9.94 10.18 13.81
501 -~ 750 17.82 14.886 28.00 28.87
751 - 1,000 17.51 15.53 45.51 44.40
1,001 - 1,250 13.93 14.99 58.44 59.39
1,250 - 1,500 10.58 -~ 11.06 70.02 70.45
1,501 - 2,000 13.36 11.94 83.38 82.39
2,001 - 2,500 6.82 6.25 80.30 88.64
2,501 - 3,000 3.65 4.88 . 93.95 93.52
3,001 and over 6.05 6.48 100.00 100.00
force from the traditional agricultural sactorl. The over-

all unemployment rates shown in Table II1.14 however do not

1 LPEM, Universitas Indonesia, op.cit, p.194. The declining
smployment opportunities in traditional agricultural sector
were reported in various studies. See inter alia William
L. Collier, '"Masaalah Pangan, Pengangguran Dan Gerakan Peng-
hijauan Di Pedesaan Jawa", Prisma, VII, no.l (February 1978),
pp.20-35; William L. Collier, "Agricultural Evolution in
Java : The Decline of Shared Poverty and Involution", Bogor:
mimeo, 1978; Suparmoko,et.al. "Penyerapan Tenaga Ker ja Pada
Intensifikasi Penanaman Padi Dan Pengolahan Padi Di Jawa
Dan Bali", Yogyakarta : Universitas Gajah Mada, 1972, and
Benjamin White, "Population, Involution and Employment in
Rural Java", Development and Change, 7, 1976, pp.267-90.
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reveal the widespread extent of underemployment or disguised
unemployment in various sectors of the economy, notably in
agriculture and small scale indﬁstries. Using the lengfh‘oF
work of less than 35 hours a week as a criterion, it was esti-
mated that 58 per cent of the working labour in agbiculture
were classifiedas disguisedly unemployedl. This rate in
small scale industries was estimated to be 33.3 per csnta.
Table I1.14 Labour Force and Employment

Estimates, 1971, 1975 and 1980 -
( in million )

1971 1875 1980
Low High

Labour Force 43.25 47.78 54.46
Employment 37.71 41.50 45.36 . 36.77
Unemployment 5.55 6.29 8.10 ' 7.869
Unemployment :

as % of la- l2.83 13.16 14.87 14.12

bour force

Source : LPEM, Universitas Indonesia ibid,

p.205 and 208.

1 Buyung Syafei, "Kebi jaksanaan Tenaga Ker ja Di Indonesia",
Prisma, vol.8, no.l (February 1978), p.40, quoting the
Figure released in Surveil Angkatan Ker ja Nasional, Minis-
try of Manpower, September 1876.

2 ibid.
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Conclusions

The following are the conclusions of the observations

on Indonesia's ecoromic growth during 1967 - 18976 :

(1) Duhing 1867 - 1976 Indonesia had experienced a continuous
rise in national and per capita imncome. The level QF Gross
Domestic Product and per capita income at constant 1960
prices respectively showed an annual growth rate of 7.69
per cent and 5.32 per cent during this period.

(2) The manufacturing sector had eiperianced a declining rate
of growth as shown by the fitted Gompertz trend curve
which gave a closer fit to the data on»this sector's out-
put. This fact had produced a small capacity of ﬁanuFac-
turing sector to absorb a substantial labour force. Mining
sector, which was dominated by the petrolsum mining, was
tha ma jor source of growth of Gross Domestic Product. The
subsequent chapter examines in detail the fFactors which -
were directly related to the grﬁwth in the petroleum in-
dQetry during the period under study.

(3) 1Indonesia's economic growth duﬁing 1967 - 1976 had taken
place in an environment oF‘worsaning income distribution,‘
mass poverty and low level of employment. The worsening \
‘iﬁcoma distfibution was reflectsd in the growing dispari-
ties in average sectoral income and in the'increasé i;
the chcentraﬁion ratio oF‘pah capita consumption expen-
diture. There had been no declina in the incidence of |

poverty and tha’une$ploymant rate grew.



CHAPTER 11T

THE DEVELOPMENT OF THE PETROLEUM
INDUSTRY, 1967 - 1976

The devalopmentl of the Indonesian petroleum industry

during 1967 - 1976 is presented in this chapter. This chap-

ter describes the structure and the legislations which affects

the industry, its resources and production, crudeoil pricing and

price development and the petroleum industry's infrastructure.

These aspects of the industry will be a useful set of informa-

tion for the core of the study which will be presented in later

chapters. Only crude oil and petroleum products are covered

here since in the years under study, the role of natural gas

and its related products was still negligible.

I. Structure of the Industry

and Legal Framework

Structure of the Industry

By the end of 1976 there were seventeen crude oil pro-

ducing companies and twenty-nine companies that were still

The development of the Indonesian petroleum industry prior
to 1967 is described in 0ei Hong Lan, 'Petroleum Resources
and Economic Development : Comparative Study of Indonesia
and Mexico', Ph.D. dissertation, University of Texas, 1964
and Alex Hunter, 'The Indonesian Petroleum Industry', Aus-
tralian Economic Papers, June 1966, pp.10-30 and Alex Hun-

ter, 'Indonesian 0il : A New Generation of Explorers', Bul-
letin of Indonesian Economic Studies, 8 (October 1967),

pp. B85-91.

- 38 -
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entirely at the exploration stage in Indonesia. In 1967
these figures were respectively four and eightl. 0il pro-
ducing companies and those that were still entirely at the
exploration stage by the end of 1976 are shown in Tables III.1
and I1I.2 along with the loéation of their ownership. Figure
III.1 shows the operation areas of oil cdmpanies as of the end
of 1976. As shown in tables III.1l and III.2, most of the oil

companies operating in Indonesia are the United States based

companies.
Table III.1 Petroleum Producing Companies
End of 1 9 7 6
Company lL.ocation of
Dwnership

State 0il Company Pertamina Indonesia
State Dil Company Lemigas » Indonesis
Caltex U.,S.A.
Calasiatic-Topco U.S.A.
Stanvac ' U.S.A.
Asamera 0il ' U.S.A.
Independent Indonesian American
" Petroleum Company (IIAPCO) U.S.A.
Atlantic Richfield 0il Company (ARCO) U.S.A.
Urnion 0il - U.s.A.
Japex ‘ Japan
Tesoro Pstroleum Corporation U.S.A.
Total Indonesie ‘ France
Roy M, Huffington (HUFFCO) U.S.A.
Associated Australian Resources Australia
Petromer Trend Corporation U.s.A.
Cities Service U.s.A,
Phillips Petroleum Company U.S.A.

Source Miﬁistry of Mining The Patrolsum and
Natural BGas Industry of Indonesia, August 1877.

1 Sritua Arief, 'Sektor Minyak : Implikasi Ekonomi dan
Pengelolsan Sumbsr', Prisma, 5, no.4 (May 1976), p.38.
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Figure III.1

0il Operation Map
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Table III.2 Petroleum Companies Still at

The Exploration Stage as

of The End of 18976
Company Location of

Dwnership
Agip Spa Italy
Aminoil U.S.A.
American Overseas [Amoseas) U.S.A.
Agquitaine France -
Ashland Petroleum U.s.A.

Australian Drilling Company

British Petroleum

Compagnie Francais Des Petrol

Continental Dil Company

Indonesia Gulf D0il

Indonesia National Consortium
Activity (INCA)

Indonesia Dffshore Operators

Indonesia Sun 0il

International Dil Exploration

Java Sea 0il Company

Katy Industries

Kyushu

Mobil 0il

Moncrief Pexpac

North Sumatra 0il

Pan Dcean 0il Corporation

Pexamin Pacific

Redco

Shell

Suparior

Tenneco :

The Louisiana Land &
Exploration Company

Ultramar

White Shield

g
CCC CcCcJJCcrccccotccccceco

Z
Q

Australia

United Kingdom

France
U.5.A.
U.SIAI
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Source : See Table III.l.

The Indonesian petroleum industry was quite highly concen-

trated in 1867 but the degree of concentration had been de-

clining since then due to an increasing number of producers.
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To show this situation, various concentration indices used
to measure industrial concentration wers applied to the In-
donesian petroleum industry. Before applying thess measures,
it is useful if their explanation is given first. For this
purpose, the following symbols are used :

'si = market share of the i-th firm in an industry

n- = number of Firms in an industry

s = normalized vector representing a distribution
of the firms' market shares in an industry
G = measure of inequality
%

K = measure of concentration
The following mathematical properties shouldbe observed :

(1) 1f éi ieg the market share of the i-th Firm whers

" . E
s > 0, ¥ s = l, and s 1is the mormalized vector
i=1
of a distribution of the market shares of all firms

in an industry, then G should be an increasing func-

tion of 's.

G = F[sj
dG
where -EE‘ > 0

% ..
(2) K should be an increasing function of & and a de-

creasing Function of n,
¥

= f('s,n)
< .
K
where - > 0
#*
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(3) For a given number of firms a measure of concentration

will never be less than the reciprocal of that number

and a measure of inequality will rnever exceed 1 - ﬁ% )
i.e.,

1/n < k¥ < 1
and 1

o < 6 < 1- -

The following measures of concentration which satisfy
the above mentioned mathematical propertieswere adopted:

a. Hirschman-Herfindahl Indexl

Market shares of the individual firms are used as
the weights. The squariné.oF the ;i's means that
the smaller the firm the iess will befits weight i
in H.

b. Rosenbluth Index2

Here the ranks of the firms are used as the weights
with the firms ranked in descending under. The i-th

Firm receive rank i. 1In this cass greater weights

1 Dpuncan Bailey and Stanley E. Boyle, "The Optimal Measurs
of Concentration', Journal of the American Statistical
Association, vol.B6, no.336, December 1871, pp.702-06.

2 Rosenbluth, G. Concantrétion in Canadian Manufacturing
Industries, Princeton : Princeton University Press,1957.
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are assigned to smaller firms because of its ranking

order.
1l

(28 is -1)
i -1

c. Marfels!' Indaxl (Modified Entropy Index)

Shares of the individual firms are used as the
weights in a weighted geometric mean. This index

is defined by Marfels as follows,

1
antilog F[ s)

md>
1

n 1
where F(s) = I s, log(=)
i 1 8

. d. Comprehensive Concentration Index

This index was proposed by Horvath2 and is exprasssd

as follows,

. n 2
cCI = s, + X% s, 1+ (1-s.) |-
tojme -

(i=1l; j=25e0ees N)

Here Si represents the market share of the largest

Christian Marfels, "Absolute And Relative Measuras of
Concentration Reconsidered", Kyklos, vol.24, no.4, 1971,

J. Horvath, "Suggestion for a Comprehensive Measure of
Concentration', Southern Economic Journal, 37 (April
1870), pp.446-52.




Firm [(which is él].

Firms are represented by s

[l + l[l-sj]]

Table 11.3 shows the degree of concentration in the Indo-
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The market shares of the smaller

2,-.---,:5'—.'

The term

indicates a multiplier.

resian petroleum industry measured by various indices men-

tioned above for selected ysars during 1967 - 1976 which

had been consiétently.declining.

Table III.3

Concentration

in The Petroleum

Mining Industry, Selected Years

1967 - 1976 Measured by

Various Indices
Hirschman Rosen- Comprehensive

Number Herfindahl bluth Marfels Concentration
Year of Firm Index Index Index Index
1867 4 0.6988 0.6597 0.5404 0.8539 -
1971 8 0.6663 0.6435 D.5097 0.8360
1973 14 0.5304 0.3823 0.3233 0.7443
1976 19 0.4145 0.2407 0.2231 0.6550

b. Legal Framework

The foreign oil companies operating in Indonesia

are grouped into two groups according to the arrangements

under which they operate in oil production activities.

The first group consists of companies operating under a

Contract of Work Scheme and the second group consists of

those operating under a Production Sharing Scheme. These

schemes are daséribad below.
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Stanvac, Caltex and its subsidiary Calasiatic Topco are
operating under Contract of Work as well as under Produc-
tion Sharing Schemes. Up to the end of 1876, there were
forty-one foreign companies other than Stanvac, Caltex
and Calasiatic-Topco that had signed production sharing
contracts with the State 0il Company Pertamina.

The foundation of any contract for oil operations in
Indonesia is based on the Petroleum Law 1960, which stipu-

lates thatl :

(1) All mineral oils and natural gas are national assets
controlled by the State and their extraction may be
undertaken solely by State Enterprises ;

(2) Mining rights are granted only to State Enterprises ;

(3) The Minister of Mining can appoint another party as
contractor for the State Enterprise if it is desemed
necessary for the completion of a project which has
not yet been, or cannot be completed, by the State

Enterprise as holder of the mining rights.

The Contract of Work

As for foreign participation in oil and gas explora-

tion and production activities, article 8 of Law No.l,

Sritua Arief, The Indonesian Pstroleum Industry : A Study
of Resource Management In a Developing Economy, Jakarta:
Sritua Arief Associates, 1876, pp.216-20, 454-85 and
Sritua Arief, Financial Analysis of The Indonesian Petro-
leum Industry, Jakarta : Sritua Arief Associates, 1977,
PP.12-4,
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1967, on foreign investment stipulates that foreign capi-
tal investment in the field of mining shall be based on
cooperetion with the Government through a Contract of
Work, or in another form, in line with the existing re-
gulations.

The main elements of such a contract of work are

as follows :

(a) The mineral natural resources remain the inalienable
property of the State ;

(b) Mining rights remain in the hands of the Govermmaent
or State Enterprises ;

(c)] The foreign participant has the status of contractor ;

{d) Costs incurred by the contractor in implamanting the
contract are compensated for in the form of the mi-
ning product or in foreign currency from the sales
of the mining product ;

{e) The Govermnmant and the foreign contractor will agree
upon the division of the met operating income between
both of them ; provision has to be made on the minimum
Government profit share From the operatinﬁ ;

(F)} Tools, equipment and installation are recognized as
the contractor's property ;

(g) The Foreign participant has full responsibility for
the assigned arsas and installations, including

transportation and export of their share of cruds
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oil. Thus the contracting company pays all the ex-
ploration, development and operating expenses and
bears the risk.

(h) The foreign participant pays 60 per cent of net ope-
rating income in foreignm exchange to thevStafe Enter-
prise, to be transferred to the Government. This
share is based on the Company Tax Schedule in Indo-
nesia. Beginning from January 1, 1974, a New Deal
was set up by the Government with regard to the Govern-
ment share in the profits of foreign oil companies
operating under Contract of Work. This new deal can
be explainaed as follows ;

At base price US$ 5.00, the profit split is :
60% for the Govermment, 40% for foreign oil company. IFf
the export price is higher than the base price, the
profit split is 85% for the Government and 15% for the
company .
Furthermore if the production level reaches 150,000
barrels per day, the profit split will become 80%
for the Government and 10% for the company and if it
reaches 250,0Q0 barrels per day the profit split of
85% for the Govermment and 5% for the company will be
adopted.

(i) The foreign participant delivers 25 per cent of the

crude (19 per cent "pro rata", 6 per cent in addition)
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to the State Enterprise on a cost plus fee basis.

Production Sharing Contracts

The production sharing scheme has gone through several

modifications since its implementation in 1867,

The following were the main elements of the Produc-

tion Sharing Contracts and its modifications up to the end

of 1975 :

(a)

(b)

The foreign companies starting exploration ares to
receive 40 per cent of the crude oil to cover their
costs of exploration, development and production.
The production split of the other 60 per cent of
the crude oil was B5% [Pertamina) and 35% (Foreign
Company]).

Beginning in January 1874, in order to compen-
sate for the increasse in profits as the results of
oil price increase, the production split was modi-
fFisd. The original agreed ﬁroduction split of B5S -
35 in most production sharing contracts now applies
only to the first US$ 5.00 a barrel realized in the
market (tied to an inflation index]).

In 18975 é further modification was made in pro-
duction shéring contracts in which any amount realized
in excess of the US$ 5.00 base barrel the Pertamina's
share increases to 85% for production up to 150,000

barrels per day, 90% for production between 150,000 -




(c)

(d)

(el

(Fl

(g)

(h]
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250,000 barrels per day aﬁd 85% for production over
250,000 barrels per day. The base production split
was then changed to 72.5% (Pertamina) and 27.5% (Fo-
reign Company) on new production sharing contracts.
The State Enterprise shall be responsible for the
management of the operations.

The foreign company shall carry the risk of the ops-
rating cost required for the operation. However,

all expenses can be paid when commercial production
has begun.

Maxima of 10 years exploration period and 20 years
exploitation period are allowsd to foreign companies.
To ensure continuous exploration efforts, certain
portions of the original area have to bs relinquished
aFter‘certain periods.

Tha foraign companies are required to state the
minimum expenditures they are willing to maka.

All assets would be the property of the State Enter-
prisse. This rule, however, would not apply to pro-
perties of any subcontractor which may be fresly

imported and exported from Indonesia.

Depending on the favourable and competitive conditions

of the applied area, the Government may request among other

things

(1)

Bonus (signature bonus and/or production bonus)




(2)
(3]

(4)

(5]

(8]

(7)

(8]

(9]

A more favourable shares division of oil

Investment in downstream operations after a certain
of production is reached [(refineries, tankers, etc.)
Increase of minimum expenditures

Service to Indonesian consumers

A maximum amount of expenses which may be charged

to the operation annually

The foreign companies have the right to sell, assign,
transfer, convey or othgrwisa dispose of any part of
their rights and interests under the contract to
parties other than affiliated companies with the
prior written consent of the Government, which con-
sent shall not be unreasonably withheld.

There may be direct Indonesian equity participation
if the foreign companies commence commercial produc-
tion

The foreigmn companies must provide crude oil on a
"pro rata" basis For domestic consumption reimbursable
at US$ 0.20 per barrel in proportion to their share

of total production.

It will be useful to present here morse details about

the production costs allowed to be reimbursed under Pro-

duction Sharing Contract which include rental payments to

Pertamina for property importedby the foreign oil company ,

depreciation on such property, any costs incurred by Per-




tamina to assist and expedite the foreign oil company's
execution of the work program, personnel expenses, general
and administrative expenses, buildings, rental of equipment
from third parties, transportation, contract ssrvices, in-
surance claims, and other expenditures incurred by the
foreign oil company for the necessary and proper conduct
of its obligations under the contract. Financing‘costs
such as interest charges and other related costs are ex-
cluded as these are considared to be Head DFfice costs of
the foreign oil company in view of the fact that the ops-
rations are financed by external sources.

Foreign oil companies reportedly circumvent tharpro-
hibition against including interest.payments’as‘oparating
cost for borrowing funds from their head offices or affi-
liates by including the interest chafge in thaipurchasa |
price of goods or services from theml.

This deliberate inflating of operating costs by the
foreign oil companies to get the recoverabls sum from the
crude oil value was also observed by the World Bank mission
in Indomesia when it commented about the payments made to

foreign oil companies (production costs and factor pay-

ments) in 1973 as follows :

Robert Fabrikant Legal Aspescts of Production Sharlng
Contracts In The Indonesian Petroleum industry, Singapora:
Institute of Southeast Asian Studies, 1873. :




These payments may reach $1.70 per barrel in
1974, far in excess of comparable payments by
other coUuntriesS ..sceissenrscanssancsasansanne

The high apparent "takes!" of the foreign com-
panies need thorough investigation to make
sure that the incentives being given to those
companies are not excessive as compared to
those offered by other countries.l

These observations on the recoverable costs of pro-
duction and Pertamina's financial crisis and its solution
which had a negative effecton the countryfs Fimancial po-
sition were the main reasons for the review of the produc-
tion-sharing agreement at the later part of 1975 in order
to produce its revised version for a better government's
take of the oil revenue. The new model of prbduction‘

sharing égreamsnt was effective as of 1 January 1976.

This new model of production sharing contracts con-

tains, among other things, the following new clauses ;

(1) The recoverable operating costs consist of current
year's non-capital costs, current year's depreciation

for capital costs and current year's allowsd recovery

International Bank For Reconstruction And Development,

- Indonesia : Economic Report, November 30, 1973, p.16. As
to similar practices by oil companies in other parts of
the world, see for example Zubhayr Mikdashi, A Financial
Analysis of Middle Eastern 0il Concessions : 1901-65,
New York : Prasger, 1966, p.49; Edith T. Penrose, Thse
Large Internaticnal Firm in DavalopingﬁCountriaa: The
International Petroleum Industry, London : George Allen
and Unwin, 1968, pp.43-6.




(2]

(3)

(4)

(5]
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of prior year's unrecovered operating costs.

A reasonable annual allowance for depreciation of
capital costs will be allowed aé a recoverable ope-
rating cost for the current year. The method used

to calculate sach year's allowable recovery of ca-
pital costs is the double declining balance method.
The life over which depreciation is to be calculated
is the "asset guideline life" set forth in the United
States tax regulations, subject to Pertamina modifi-
cations. The life to be used for production sharing
contractors with reserves having a life of seaven
years or less is half (50%) of the lives described
above. A switchover to the straight line method is
allowed whenever it bscomes advantageous to ths con-
tractor.

Before the bsginning of sach year of production, the
contractor's proven reserves will be divided by the
estimated production for the following year to deter-
mine the life of reserves.

Interest will be allowed as a recoverable operating
cost as long as Financing is provided by non-affiliates.
Operating costs incurred for the joint production of
both natural gas and oil will be allocated to natural

gas and oil basad on the relative value of products

produced for the current year.
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(7]

(8l

(9]

(10)

(11)
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The costsof items purchased fFor inventory will rnot

be recoverable until those items are actually used

up in the operations.

All mon-capital costs incurred prior to the year of
commarcial production will be allowed as recoverable
in equal instalments over a ten-year period if the
life of ressrves is more than seven years. If the
life of reserves is seven years or less, the non-
capital pre-production costs will be recoverable in
equal instalments over five years.

All capital pre-production costs will be capitalized
and depreciated over fourteen years on a doubls de-
clining balance basis if the life of reserves is

more than seven years. IF the life of reserves is
saven ‘years or less, ths capital pre-production costs
will be dapreciatad over ssven years using the same
method of depreciation.

Interest will be paid by Pertamina to the contractor
at the rate of eight per cent on thes scheduled unamor-
tized non-capital pre-production costs balance at the
beginning of esach year of amortization.

The oil contractor shouid pay dibactly to the Govern-
ment the Indonesian corporate taxes based on the full
value of the output produﬁed minus cost recovery.

The oil contractor should pay the Government through
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Pertamina other taxes such as transfer tax, import
and export duties on materials, equipment and suppliss
brought into Indonesia.
(12) The crude oil remaining after deducting operating
costs will be divided as follows :
{a) 65191% to Pertamina

(b) 34.09% to Foreign Contractor

As it was understood that the foreign oil contractor-
onld pay a corporate tax of 45 per centof the value of ths
crude minus costs of production as well as a dividend tax
amounting to 20 per cent of its share of the crudsl, the

Final Government/Pertamina taka of the nmnet crude oil would

be 85 per cent while that of foreign contractor would be

15 per cent. This division of cruds can be akplainsd as
follows :
X = Value of crude produced after deducting produc-
tion costs and other deductions.
G* = Government's/Pertamina's final share of the
net crude
X, = Foreign contractor's final sharse of the net
' crude
p = Pertamina's share of crude after dadQcting pro-

duction costs (65.91%)

q = Foreign contractor's share of crude after deduc-
ting production costs (34.09%)

1 Guy sacerdoti "Paying Dne's Taxes", Petrolesum Economist,

December 1976, p.13.
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d = Dividend tax rate (20% of q)

¢ = 0.45x+ 0.6591 (X - 0.45x) + 0.20 /6.3408 (X - 0.45X)_7
= D0.45X + 0.3BX + 0.04X

= 0.85X

X, = 0.3409 (X - 0.45X) - 0.20 /0.3408 (X '- 0.45X)_7

0.19X - 0.04X

0.15X

II. Resources and Production

This saétion deals with the geological aspects of the
Indonesian petrolaum production, the reserve pdsition of pe-
troleum rasourcas, and the axploratlon and production act1v1;
tises., The productlon section covers productlon trends, lo;

cation of productlon and disposition of output.

I. Geological aspects and the reserve position
of petroleum resources

a., Geological aspactsl

Crude oil producing areas in Indonesia ars divided

geologically into two areas, namely, Western Indonesia

1l This section is based on the following works :

a) A.Pulunggono, 'Recent Knowledge of Hydrocarbon Potsn-
tials in Sedimentary Basins of Indonesiat', in Michel J.
Halbouty, et.al. eds Circum-Pacific Energy and Mineral
Resources, Tulsa, Dklahoma : American Association of
Petroleum Geologist, 1976, pp.239-49 and ~
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and Eastern Indonesia. Western Indonesia which includes
Sumatra, Java and Kalimantan, is chiefly an area of Ter-
tiary sedimentary deposition while Eastern Indonesia
which includes Sulawesi, Halmahera, Seram, Timor, the
islands of the Bandé area and Irian Jaya, is mainly the
site of late Paleozoic and Mesozoic sedimentation.
The chief crude oil production in Western Indonesia is.
from the sandstones series of 0ligocene-Miccene age,
except in East Kalimantan, where producing zones range
from Eocene to Pliocene. In Eastern Indonesia, the
chief crude o0il production is in Tertiary basins of
miogeosyncline form. Up to the end of 1875, there were
twenty eight Tertiary basins which were already identi-
Fied containing about 15.4 million cubic kilometres of
Tertiary sediments. Table III.4 shows the names of In-
donesia's Tertiary basins’along with their areal extent,
average sediment thickness and approximate volume of
preservad‘Tartiahy sediments and their age groups.
The Tertiary sedimentary basins of the Indonesian main
0il producing areas are classifisd into the following :
(1) Outer-arc basins ;

(2) Foreland basins ;

G.L. Fletcher and R.A. Soeparjadi, 'Indonesia's Tertiary
Basins : The Land of Plenty', paper presented at Qffshore
Southeast Asia Conference, Singapore, 19 February, 1876,
pp-l-54. ‘ »
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(3) Cratonic basins ;

[4) Inmer-arc basins

Duter-arc basins are those which form along major crus-
tal plate boundaries ad jacent to subduction zones.
Foreland basins are those which develeop primarily at
the edge of cratonic plates. Cratonic basins are those
basins which occur entirely on the cration. Inner-arc
basins are the youngest Tertiary basins which are formed
by foundering or rifting apart on oceanic and/or conti-
nental crust. Figure IY11.2 shows thelocation of Indone-
sia's Tertiary basins and Figure III.3 shows the classi-
fication of Indonesia's Tertiary basins.

Knowledge of these sedimentary basins is bassd on
the data collected in oil exploration in recent years.
The following summarizes the occurence of crude oil de-

posits in Indonesia :

(a) The Dligocene-Miocene fFacies of the North Sumatra
basins which davélopad from changes Fromlrastricted-
marine to carbonate, to deltaic-coastal, to supra-
littoral facies. Thess changes in facies led to
possibilities of stratigraphic oil traps.

(b) The pre-Tertiary rocks which constitute the base-
ment of Central Sumatra, Soufh Sumatra and North-
wast Java basins which prevailed prior to the time
of the major transgression provides favourable

sites for sedimentation of hydrocarbons.
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{c)] The limestone formation in South Sumatra and East
Java basins (middle Miocene to Plioccenes limestones)
had. created a Favouﬁabls situation for hydrocarbon
reservoirs.

(d) The late Miocéne to early Pliocene extensive dél—
taic sedimentation system of the East Kalimantan
basins is the postulated basis for hydrocarbon oc-
curence in these areas., ‘

{e) The middle Miocene reefs which developed into car-
bonate facies in Irian Jaya basins are thes founda-

tion for hydrocarbon accumulations.

Based on this hydrocarbon formation analysis, the bést
k~prospects for petrolsum are in the foreland basins of
Sumatra and Java, the axtensive‘dalta systsm‘oF East
Kalimantan basins, the Tertiary reefs areas of northwaét
Irian Jaya and the Tertiary basins within the unstabla
’éﬁelF aréé southeast oF;Irién Jaya. >In addition to ‘
thesea areas, the Plio-Pleistocene sedimentary basins

in Timor and Seram and the Eocene and Miocerne sediments
of some other islands in the Moluccas are likely to be |
- future areas for pétrolsum prospaecting. Fiéuré 111.4‘
shows the location of hydrocarbon potentials of Inddna;

sian Tertiary basins.
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Table I1X.4 Tertiary Sediment Volume, Distribution § Average Thickness

Basin Name

Ave.thickness
‘of Tertiary

Areal extent
w/1500M sed.

Total vol.
Tert. sed. -

Vol. Upper Miocene

and younger

and

Vol.Middle Miocene
elder @

removed(M km2]) (M km3) - % section (M km3) % section (M km3)

1 Atjeh ‘

(North Sumatra) 3.0 86.9 260.7 40 106.8 80 158.4
2 Central Sumatra 2.0 26.3 52.6 40 2l1.0 60 : 31.6
3 Palembang '

(South Sumatra) 2.5 45.9 111.2 30 35.2 70 82.1
4 Sumatra Outer Arc 3.5 242.8 849.8 30 254.9 70 548.9
5 N. W. Java 2.0 53.2 106.6 45 48.0 55 -58.6
6 Java Outer Arc 4.0 117.8 . 471,22 a0 141 .4 70 - 329.8
7 Lombok 0.8 68.9 55,1 100 55.1 0
8 Savu 3.4 48,2 167.3° 60 100.4 40 66.8
8 Florea Bain 0.8 27.4 219.2 100 - 218.2 (8]

East Java 2.8 146.8 411.1 . .30 123.3 70 287.8

Bali 3.0 22.9 68.7 100 68.7 0

Barito 3.2 38.1 121.9 30 36.6 70 . 85.3

Melawai 2.5 g.2 23.0 5 : 1.1 85 21.8

Kutei 5.0 165.7 828.5 40 '331.4 80 487.1

Tarakan 3.0 42.1 126.3 60 ~75.8 40 50.5

South Makasar 1.5 84.2 126.3 - 40 50.5 60 75.8

Gorontalo 2.9 34.7 100.6° 100 100.6 (8]

North Banda 2.2 18.4 az2.7 100 a2.7 ~ 0

Natuna Basis 1.0 7.3 7.3 30 2.2 70 5.1

wWeber 0.5 38.1 '19.0 100 15.0 0

South Banda 2.1 29.0 - 60.9 100 60.9 0

Bone Basin 3.0 33.1 .99.3 a0 89.4 10 - 10.0

Arafura 4.0 268.6 1074.4 40 429.8 60 644.6

Salawati 3.0 33.1 . 99.3 20 19.9 a0 78.4

Waropen 4.0 65.8 263.2 80 210.6 20 52.6

Halmahera 4.0 15.5 88.0 100 '88.0 ‘0

Celebes 1.5 210.8 316.2 100 316.2 (0]

North Ceram 2.5 7.3 18.2 100 18.2 o )




Figure III1.2 Index of Indonesian Tertiary Basins
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Source : G.L. Fletcher and R.A. Soepar jadi ibid.
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Figure III1.3 The Classification of Indonesia's Tertiary Basins

adl Philippines
0 Basin Classification
. qt}o
ﬂ]]]m Outer Arc

8N

Foreland

IRlan

NNy

\.' “\\\ :

= VU

G.L. Fletcher and R.A. Soepar jadi ibid.

Source @




- B4 -

Figure II1II.4 Hydrocarbon Potential of Indonesian Tertiary Basins
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b. Reserve Position

Indonesian crude o0il resources are considered to
be the largest in the Far East/Pacific Basin but they
are small in relation to those in the Middle East or

Latin America. 1In 1969 Indonesia's provedoil reserves

Proved reserves have been defined by the authoritative
bodies as follows :

American Petroleum Institute in its every Annual Report
defines proved reserves as 'the estimated quantities of
crude oil which geological and engineering data demon-
strate with reasonable certainty to be recoverable from
known reservoirs under existing economic and operating
conditions'.

British Petroleum in its annual Statistical Review of

the World 0il Industry defines proved reserves, which

is similar to the API definition, as 'the volume of oil
remaining in the ground which geological and engineering
information indicates with reasonable certainty to be
recoverable in the future from known reservoirs under
existing economic and operating conditions'. These defi-
nitions gre as quoted in M.A. Adelman The World Petro-
leum Market, Baltimore and London : The Johns Hopkins Uni-
versity Press, 1972, p.26 and p.33. A recent definition
of proved reserves by the United Nations Center for Na-
tural Resources, Energy and Transport states that the
proved reserves of oil and gas are the estimated quanti-
ties of crude oil or gas liquids which analyses of geo-
logical and engineering data demonstrate with reasonable
certainty will be recoverable from known oil and gas
reservoirs under specified economic and operating condi-
tions', as quoted in Petroleum Economist, October 1977,
p. 408.




were estimated to be around 9 billion barrels. The
sudden increase in exploration and production activi-
ties after 1969 have led to a substantial increase in
the estimated proved reserves of crude oil which, by

the beginning of 1976, were estimated to be 14 billion

barrels.
Table I1I1.5 Estimated Proved Reserves
of Indonesia's Crude ' s B e
Beginning of 1969 and 1976
( in billion barrels )
Beginning of Year Proved Reserves
1969 9
1976 14
Percentage change 56
Source : 0il and Gas Journal, December

1969 and December 1875.

The estimated probable reserves could be substantially
higher than the proved reserves figure due to the exis-
tence of extensive prospective oil areas which have rnot
yet been explored. Up to the end of 1976 only 20 per
cent of the total oil exploration area of 2.9 million
square kilometres in Indonesia has been thoroughly

invsstigatedl-

e ———

1 Adimir Adin, "Peranan Minyak Dalam Pembangunan Ekonomi
Indonesia', Prisma, 5, no.4 (May 1976), p.S.



c. Exploration

Exploration for hydrocarbons in Indonesia began
in the late 1800's and production from Tertiary sedi-
ments in various parts of Indonesia started soon after
Drake's historic well in the United States. Most of
the producing areas found at that time were still pro-
ducing small amounts of crude oil. It is estimated
that about 3 per cent of Indonesia's current crude oil
production can be attributed to discoveries made before
1930%.

A modern "onshore exploration period'" which covers
the period from 1830 through 1967 resulted in major dis-
coveries in Sumatra, Irian Jaya and Kalimantan. These
discoveries, which include such giant fields as Minas
and Duri in Central Sumatra, presently contribute almost
50 per cent of the total Indonesia's crude oil production.

The next exploration period known as "offshore pe-
riod" which is the current phase of exploration encom-
passes a period from 1967 to the present. Although so
named, this period includes also extensive onshore ope-
rations in remote areas made possible by transportable
modern drilling equipment. This is the era of Produc-

tion Sharing Contract, under which the number of oil

1l G.L. Fletcher and R.A. Soeparjadi op.cit., p.49.
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operating companies in Indonesia proliferated from la
in 1967 to 46 in 1976. All of this activity had re-
sulted in discovery of substantial amounts of new re-
serves and new production.

Dlder production, i.e. pre—1930, was largely from
Plio-Pleistocene sedimentsl. Discoveries in the modern
onshore period were mostly in Miocene sandstonese.

These discoveries continue but, recently, carbonates
had become a significant source of oila. VWith the
commencement of production from carbonates in various
parts of Indonesia, it is apparsﬁt‘that a sizeable per-
centage of Indonesia's future crude oil production, and
- possibly future discoveries, will come from carbonatas4.

It is useful in this context, to present briefly
the success of the exploration activities in the Indo-
nesianrpatrolaum indu;try since the new exploration era
started in 1967. Due to unavailability of complete data
on exploration activities, only data from 1969 to 1976
are prasentad here. In the period 1869 to 1876, there

were 1,252 new wells drilled from exploration, mostly

offshorse. The number of mew exploration wells drilled
l ipid. p.50.
2 ibid.
3 ibid.
4 ibid.
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increased from 52 wells in 1868 to 231 wells in 1974
but declined to 182 wells in 1875 and declined Ffurther
.tao 142 wells in 1876. The latter decline was probably
due to the fall in the wofld market Fof oil in’1975
Foilowing economic recession in industrialized coun-
tries. The improvement in world demand for oil in
1976 and the revision instituted’by Pertamina on Indo-
nesian crude oil prices which réstored a measure of
compstitiveness to Indonesian crude oil seemed not to
have caused an expansion in the exploration activities
in 1976. The new production sharing scheme introduced
by the govermment in 1976 which might lead to a higher
0uncertéinty ih‘oii operationif\Inddhesiéwasptnbablythe
reason for a decline in new exploration activities in
vfhis yeér;’ Téb1s III.Eféhpws the‘déveloﬁment 6F the
'"exploration activities during 1869 - 1976 in terms of
‘number of new exploration wells drilled. Table III1.7
-shows the cumulative Footége of all exploration wells
‘drilled in the same period.’4

| The cumulative exploration drilling totaled
227,058 fFest in depth in 1969, increasing to 1,794,483
feet in 1974 but declining to 1,631,671 feet in 1975
and 1,549,698 feet in 1976. 1In general, changes in
total footage drilled were not so much proportional
to the rnumber of wells drilled as the drilling capacity

of the drilling equipment had increased over time.
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Table III.B New Exploration Wells
ODrilled, 1968 - 1976

Number of New Wells

Year ' Drilled
1969 o 52
1870 , 109
1971 164
1972 : ‘ 167
1973 205
1874 : : 231
1975 182
1976 o | 142

Source : Pertamina and Ministry of Mining
Petroleum § Natural Gas Industry
of Indonesia, various issues.

’Table 111.7 CQhulativa Depth oF”ékpldration’
' “Wells Drilled, 1969 - 1976
( in feet )

Year Cumulative Depth [(in feet)
1968 : 227,058
1870 : . 475,949
1971 716,106
1872 o , 729,206
1973 - . 1,176,479
1974 . 1,794,483
1975 ' ‘ 1,631,671 .
1976 . : i” 1,549,699

Source : See table II1I1.6.




BefFore 1970, the average well drilled in Indonesia was
less than 10,000 feet deep but after 1870 depths below
13,000 fFeet were not uhcdmmonl.

During 1969 -~ 1876, petroleum and gas exploration showad
a remarkable success rate as indicatsd by the percen-
tage of wells yielding crude o0il or gas to total new
wells drilled as shown in table III.S8.

Table III.8 Success Rates of Dil and Gas
Exploration, 18689 - 1976

{ in percentage )

Number of Successful

Nu:?ar Exploration & | Success HRate
Year Wells Delineation Wells (in perqentaga)
Orilled 457 Gas D0il & 0il Gas 0il § Total
Gas . Gas
19869 52 4 - - 7.7 - - 7.7
1870 109 17 4 - 15.6 3.7 T - 19.3
1971 164 26 5 1l 15.9 3.1 0.6 18.6
1972 167 33 13 8 19.8 7.8 4.8 32.4
1973 205 43 13 11 2l.0 6.3 5.4 32.7
1974 231 =4 =] 15 12 11.3 6.5 5.2 23.0
1875 182 33 23 15 18.1 12.6 8.2 38.8
1976 l4e 31 7 ‘ -5 2l.8 4.9 3.5 30.2

Source : See table III.6.

1l goediono and C.P. Loucks, "Progress of 0il and Gas Deve-
lopment in Indonesia", paper presented at The Dffshore
Southeast Asia Conference, Singapores, 19 February 1876,
p.2.



in 1975.

- 72 -

Greatest success occurred in 1975 with a 38.8% overall

success rate for oil and gas. Taking oil alone the

‘highest success rate was in 1973 and that of gas alone

The success rates of these findings wers res-
pectively 21% and 12.6%. The simultaneous discovery of
oil and gas had greatest success in 1875 with a rate

of success of 8.2%.

Production

Production Tremnds of Crude 0il

Between 1961 and 1967, the production of crude oil

grew at the annual rate of 2.91 per cent. Since 18967

Crude 0il Production, 1961 - 1976

Table III.9
: (in thousands of barrels,1861=100)

Year Production Index

1961 156,696 100.00
1862 158,219 100.97
1963 164,681 105.10
1964 169,774 108.35
1965 177,006 112.96
1966 170,524 108.82
1967 186,138 118.79
1968 219,864 140,31
1968 270,842 172.81
1970 311,552 188.82
1971 325,649 207.80
1972 395,560 252.44
1873 - 488,536 311.78
1974 501,838 320.27
1975 476,855 304.32
19786 550,318 351.20

Source

: See table II1T.6.




=73 -

after the discnverieg of new oil fields onshore and off-
shore, the production grew at 12.80 per cent. Using 1861
production as the basis, the production of crude oil during
1961 - 1976 had increased more than three.Folds as shown
in Table III.9. Thejstaady-growth of production during
fhis period was observed as evidencad from the st;.‘atisticval—

ly significant coefficient of time variable and high. HE

in the Fittingof the expomential curve to production' data.
The Fiftingof’the Gomparﬁz trend curve which was superior
to the ekponential curve showed an increasing rate of
growth of crude oil producfion between 1861 and>i9781.
Until 1872, more than S0 per cent of Indonesia's crude
oil productionwaslocafsd in Sumatra (Nofth, Central and
South‘éumatraj; as shown in Table III.1O0. AfFter 1972 a
regional shift in production occurred and in 1973, éuma-
tra's crude phoduction declined to 86 per cent of the

total Indomesia's crude production, falling further to 78

per cent in 1874, 75 per csntir31975, and 63 psr centir1i976.

The exponential curve FittadbwaérLog F’c = a+ bt, where

P® is crude oil production and t is tlme. The regression
results are as follows : ' '

Intercept = 11.6733 Coefficient of t = 0.0964
Standard Error of t = 0.0067 R> = 0.8370 D = 0.1899
The following is the fFitted Gompertz curve ‘
Pe = 1-37,507.*:—;05(2.170)l -080%
D= 0.1503

The rate of growth of crude oil production based on the
Gompertz curve increased from 1.46 per cent during 1962-
1963 to 19.50 per cent during 1875-1976.
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Crude 0il Production By
Producing Areas,
. 1967 - 18976

(in thousands of barrelé]

Table 1II.10

" Producing Areas .

Year : " Total

Sumatra Java Kal imantan East.Indon551a/
, : Irian Jaya

- .

1957 181,485 . 372 4,281 - 186,138
(87.5) (0.2) (2.3)

loss 214,367 440 5,057 - 219,864
(97.5) (0.2) (2.3) . .

lgsg 263,457 . B35 6,950 - 270,842
(g7.2]) (o.2) (2.8)

1970 302.740 541 7,775 496 311,552

1971 315,232 3,187 7,217 1,013 325,649
{s6.8] {0.9) (2.0) {0.3)

1972 375,943 11,194 7,408 1,015 395, 560
{s5.0) {2.8) (1.8) (0.3) :

1973 419,374 31,134 33,602 4,426 488,536
(a5.8) (6.4) (6.9) {(0.9) ,

1974 398,307 = 44,629 45,894 12,009 501,838
(79.4) (8.9) {s.3) (2.4)

1975 358,863 36,211 58,127 23,554 476,855
(75.3) (7.8) (12.2) (4.9)

l97g 346,664 79,759 82,207 31,489 550,319

— (63.0) (14.5) (18.8) (5.7)

Note ; The figures in the parentheses below the
production figures corresponding to pro-
ducing areas indicate the pstrcentage of
the total production contributed by each
one of them.

»

Source : Derived from production figures released
by Pertamina and Ministry of Mining for
various years. See table III.G.
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The decline in Sumatra's share occurred because of new
o0il findings in other areas, i.e.. Java, Kalimantan
and Irian Jaya.

No production was carried out offshore until 1971. Off-
shore crude prodﬁction constituted 1.2 per cent of total
crude production in 1971 and increased to 18.2 per cent
in 1974, but declined to 17.4 per cent in 1975 and 14.4
per cent in 1976. This decline was due to the higher
increase in onshore production. Table I11.l1l shows the

percentage of crude oil production during 1867 - 1976

from onshore and offshore opesrations.

Table III.11  Onshore and Offshore
Crude 0il Production,

l1 967 -1976

( im percentage )

Year Onshore O0ffshore - Total
1967 100.0 S - : 100.0
1968 100.0 - 100.0
1968 -100.0 - 100.0
1970 100.0 - 100.0
1971 98.8 l.2 100.0
1972 93.5 6.5 100.0
1973 86.0 13.1 100.0
1974 8l.8 18.2 100.0
1975 82.6 17.4 100.0
1976 85.6 14.4 100.0

Source ¢ Darived from table IIXI.1l0



- 76 -

It is of interest to see the cﬁntribution made by Foreign
and national companies in Indonesia's total crude oil
production. Foreign oil companies have been the largest
contributor in Indonesia's total crude oil production.
The share of foreign oil companies{in total production
during 1967 - 1976 has been steadily around 90 per cent.
This situafion has logically producéd substantiél reper-
cussions in Indonesia's balance of payments. Table III.
12 shows the contribution made by foreign and national
0il companies to total crude oil production during 1962—
1976. This table shows that the share of foreign oil
companies in total crude 0il production increased Ffom

85 per cent in 1967 to 94 per cent in 1976,

Disposition of Crude Dil

Indonesia's crude oil has been sold largely for ex-
port, but some has been refined in domestic refineries
and processed on contract to Indonmesia in Singapore.

This section, concerns cruds oil exporting and refining.

l. Crude 0il Export

About 82 per cent of Indonesia's crude oil production
was exported in 1976, having increased from 70 per
cent in 1968, and 56 per cent in 186l. The trend
has been in favour of squrt in erude form réther

than in refined fForm. Table II1.13 shows the crude
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Contribution By Foreign and National
Dil Companies to Total Crude Dil
Production, 1867 - 1976

(in thousands of barrels)

Year Foreign Dil National Dil Total
Companies Companies Production

18967 153,967 27,171 181,138
(85.0) (15.0)

1968 187,104 32,760 219,864
(85.1) (14.9)

1969 235,300 35,642 270,842

1870 278,327 32,225 311,552
(89.7) (10.3) o

1871 292,808 32,740 325,649

- (89.8) (10.1)

1872 364,231 31,328 385,560
(s2.1) (7.8)

1973 451,488 37,048 488,536
(s2.4) (7.6)

1874 451,333 40,505 501,838
(91.9) (8.1)

1975 443,958 32,886 476,855

1976 517,483 32,836 550,319

Note : The fFigures in the parentheses bslow the

production figures corresponding to foreign
oil companies. and national oil companies
indicate the percentage of the total pro-
duction accounted for by each ones of them.

Sourca' : saa table IIi.lO.
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0il export volume and the percentage of export of
crude oil DF‘thB total production during 1961-13976.
The increasing rate of growth of crude oil was also
observed during this period as evidenced in the re-
sults of the Fitting of the trend curves where the
Gomperts curve gave a better Fit

Table 11I1.13 Export Volume of Cruds

0il, 1961 - 1976
(in thousands of barrels)

Export Export Volume as % of
Year Volume - Crudse 0il Production
1561 86, 888 55.5
1962 90,269 57.1
1963 92,421 56.1
1964 89.472 58.6
- 1965 96,329 54.4
1966 94,894 55.7
1967 112,693 60.5
1868 . 145,475 66.2
1968 188,817 638.7
1870 228,097 73.2
1971 239,585 73.6
1972 299,091 75.6
1973 '~ 369,543 75.6
1974 378,905 75.5
1975 - 363,069 76.1"
1976 449,226 ‘ 8l.6

Source 1 See table III.6. -

The axponantial trend regression fitted was Log X =a+ bt,

where X and t are respectively crude oil export and time.
The trend regression results are as follows

Intercept =-11.0116  Coefficient of t = 0.1250:

Standard Error of t = 0.0084 R = 0.8398 D = 0.848l
The Fitting of the Gompertz curve which gave better fit
to the data showed an increasing growth rate of export.
The Gompertz curve fitted was as follows

X = 75,811.100(1.455) ! +110° D = 0.6236
‘The rate of growth of crude oil export based on the
Gompertz curve increased from 8.01 per cent during 1862-
1963 to 19.27 per cent during 1975-1976.



The export volume of crude oil in 1975 fell by 4.18
per cent over 1974 due to sconomic recession in in-
dustrialised countrises which caused reduction in

their demand for oil imports as demonstrated in ta-

ble III.14.

Table 1III.14 World D0il Desmand and Production,
18974 and 1 975

(in million barrels per day)

Demand and Production 1874 1975
A. World 0il Demand ([(non-
DPEC, non-Communist) 45.3 43.9
United States 16.8 16.3
Japan 5.3 4.7
Western Europe 13.9 13.0
Dther 9.3 9.7
B. World 0il Production
( non-0PEC) : 17.4 17.7
United States 10.4 10.0
United Kingdom - -
Norway - 0.2
Dther Western Europe 0.3 0.3
Maexico _ 5.4 5.9
Brazil 0.6 0.8
Malaysia c.2 0.2
India 0.1 0.1
Experte from QQmmu- 1.3 1.3
nist countries
C. Demand for DPEC oil
exports [A-B) 27.9 26.2

Source : Alexander Caldwell, 'DPEC At End-1975',
memo, Morgan Guaranty Trust Company,
New York, March 18976.
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Indonesia's crude oil exports however rebounded in
1876 which even showed a record high which reflected
improvement in worldwide demand for oil. World de-
mand For oil exports From‘tha DPEC countries of which
Indonesia was oné,-waé estimated to have declined
from 27.9 million barrels per day in 1974 to 26.2

million barrels per day in 1875.

Production Trends of Petroleum Products

By the end of 1976, there were sight refineries in

Indonesia with a total designed capacity of 425,000

barrels per day (see Table 111.15). Table III.16 shows

the developments of Indonesia's refinery capacity in
selected years between 1961 and 1976. Of eight refine-
ries, saven‘wara operated by Pertamina and omne by
Lemigas which obtained their crude oil intake from
their own sources supplemented by supplies from fo-
reign oil companies who opsrated under Contract of
Work and Production Sharing Schemes, which obliged
them to deliver a determined proportion of their
production annually.

A small quantity of Middle East crude oil was imported
before 1964 for feedstock and since 1974 a small quan-
tity was again imported as feedstock For producing

asphalt and certain kinds of lubricants.
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The Capacity of Domestic

Refineries,

As End of 1976

{in barrels of output per day)

Owner S

Refineries Location Dperator Capacity
Pangkalan Brandan North Sumatra " Pertamina 3,000
Putri Tujuh Central Sumatra Pertamina 100,000
Sungei Pakning Central Sumatra Pertamina 50,000
Plaju South Sumatra Pertamina 110,000
Sungei Gerong South Sumatra Pertamina 73,000
Cepu East Java lLemigas 4,000
Wonokromo East Java Pertamina 4,000
Bal ikpapan East Kalimantan Pertamina 75,000

Total 425,000

Sou

rce : Pertamina

Table III.16 Refinery Capacity,

Selected Years,1961-1976

(in barrels of output per day)

Year Capacity
1961 273,800
1963 276,800
1869 300,000
1976 425,000

Source

World Petroleum, Annual Refinery Reviaew

Issues, vol.32, No.B6 (July 1961), pp.83-4
and vol.34, No.8 (July 1863), p.75, Pe~
troleum Times, London. The capacities for

1969 and 1976 are taken from Pertamina's

~August 1877.

Annual Report, 1970 and Pertamina Bulletin,
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Although the crudeoil production had increased sub-
stantially during 1961-1976, the percentage of cruds
0il processed domestically by domestic refineries de-
clined during this period. There were two main reasons
 For this situation. First,the high priority given to
crude oil export rather than refined products. This
was reflectedimwtha declina in utilized capacity of the
existing domestic refineries. This decline occurred
in spite of their total capacity growth after 1968
’which fFollowed the completion of the construction of
ﬁwo new refineries, i.s. SQngai Pakning refinery in
Central Sumatra which started production in 1870 and
Putri Tujuh refirmery also in Central Sumatra which
started production in 1971. Secondly, For the period
1873-1976, the processing deal with Shell, Esso and
Mobil Dii refineries in Singapora also drew supplies
away from domestic refineriss. Table I11.17 shows
the development of chda 0il intake by aomastic refi-
neries during 1961-1976. The shipment of Indonesia's
crude oil as feedstock to Singapors reduced thé ex-
ceés capacity which e*isted theré sihce 19731. How-
ever, this was made at the expense of the capacity

of Indonesia's refineries.

See Pauline Khng, 'Excess Capacity in The Refineries', in
Singapore Trade and Industry Supplement, February 18976,
p.45. Corazon M. Siddayao estimated that in 18975 only 50
per cent of the capacity of Singapore's refinsries was




Table II1.17 Crude 0il Intake By Domestic
Refimeries, 1961 - 1976

\[in thousand barrels)

Intake as per cent oFaj
Year IntakeaJ total crude production
1961 94 ssa‘;g | 0.6
1962 81,785 58.0
1963 84,1582 51.1
1964 66,605 38.2
1965 73,131 41.3
1866 72,3390 42.5
1867 70,431 37.8
l9s8 72,374 ~ 32.8
1969 76,117 28.1
1970 83,675 ' 26.9
1971 89,970 . 27.6
1972 100,543CJ 25.4CJ
1973 115,123C] 23.Bc]
1874 91,924C) 18.3c)
1975 75,GchJ 15.9C]
1976 88,383 14.3

‘-a) Total crude oil production is equal to quantity
exported and quantity processed in refineries.
" This equation may not exactly hold due to loss
and depreciation.

b) Before 1964 the intake of refineries also con-
sisted of imported feedstock.

c) Since 1973 a substantial quantity of Indonesia's
crude oil has been processed in refineries in
Singapore. These figures exclude those guantities
processed in these refineries in Singapore. The
shipment of crude oil to Singapore refineries
totalled 2,647,000 barrels in 1973, 32,997,000
barrels in 1874, 37,778,000 barrels in 1975 and

39,782,000 barrels in 1876.

Source Pertamina Pertamina Bulletin and Ministry
' of Mining The Petroleum & Natural Gas In-
dustry of Indonesia, various issues.

utilized; See Corazon M. Siddayao 'Singapore's Pstrolsum
Sector ; A Case Study of the Country's Investment Growth',
in Lim Joo-Jdock, et.al. eds. Foreign Investment in Singa-
pore : Econamic and Socio-Political Ramifications, Singa-
pore ; Institute of Southeast Asian Studies, 1877, p.l4l.
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As a result of crude oil exports to Singapore's re-
Fineries, Indonesia's refineries became under-utilized.
As can be seen from Table 1I11.18, in 1876  only 58 per
cant of Indonesia's refining capacity was in use..
The capacity utilization factor of domestic refine-
ries, which is measured by dividing daily throughput
or crude intake by daily capacity had declined during
1961-1976. It declined from 0.96 in 1961 to 0.58 in
1976. As a result the production of petroleum pro-
ducts produced by domestic refineries showed a very
unsteady trend between 1961 and 19761.\ The coeffi-
ﬁienf of tima‘in the Fitting o%,tha semi-log trend
equation was not eigniFicaht and the related Ha was
very low. Annual output of refineries between 1961
‘and 1976 fluctuated considerably as shown by its co-
‘éFFiéient of variation of 0.15.  The output in 1876
waé:substantially loWer than that in 1961 which WEré
respectively 83}3 million barrels and 81.1 mi;lion
barrels. |

A switch-over to the export of crude oil and the de-

cline in capacity utilization of the refinesries were

1l The fFitting of the trend regression, Loga P: = a+ bt,

where P™ and t are respectively petroleum products pro-
duction and time, produced the following resqlts :

Intercept = 11.1912 Coefficient of t = 0.0068

Standard Error of t = 0.0079 R® = 0.0508
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the main Factors responsible for the downward trend
of the production of the refined products.

The decline in capacity utilization of the refine-

ries had"cdnsequently led to the decline in output-
capacity ratios. Output-capacity ratio of the refi-
neries which is measured by dividing output per day

by capacity per day had dropped from 0.92 in 1861 to
0.55 in 1876 as shown in Table III.1S8B. The develop-
ment of refinery output during 1961 - 1876 is shown

in Table II1.18.

Table I11.18 Capacity Utilization Factors
And Dutput-Capacity Ratios
of Domaestic Refineries,

Selected Years, 1961-19/6

Capacity OQutput
Y ear Crude ) Dutputb) Capacitya] Utilization Capacity
Intaka .
Factor Ratio
1861 263,783 252,950 273,800 0.96 0.92
1963 233,767 206,906 276, 800 0.84 0.75
1968 211,436 194,006 300,000 0.70 0.65
1976 245,508 231,514 425,000 0.58 0.55
a) in barrels of crude o0il per day
b) in barrels of refinery output per day
Source : Derived from tables II1.16 and II1I.17

(after converting to output per day)
and production figures of domestic
refineries as released by Ministry of
Mining in Petroleum & Natural Gas
Industry of Indonesia, various issuas.
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Table III.1S Output of Domestic
Refineries, 1961 - 1976

{in thousand barrels, 1961=100)

" Year e Output Index
1861 91,082 100.00
1962 88,080 . . 96.74
1963 74,486 | 8l.80
1964 64,283 70.58

- 1965 ) 72,755 79.80
1966 =~ B6,425 . 72.94
1967 63,951 70.23
1968 65,506 71.94
1969 69,842 76.70
1870 73,284 80.48
1971 . 79,681 87.51
1972 : 8g, 508 . 98.29
1973 103,748 113.93
1974 86,138 894.59
1975 71,268 78.26
1976 .. 83,345 ' 81.53

‘Source : Pertamina and Ministry of Mining. -

Fuela;héd bean the most important‘prcducts.bF the
domestic refineries, constituting more than 50 per
cent of the total refimery output during‘lSBB— 1976
with the exception of 1973 and 1874 (no data were
available prior to 1968) as can be seen in Table
I11.20.

The energy-mix of local consumption, which was large-
ly oil-based, was reflected in the Eompositioﬁ of re=-
Finery output which was largely designed for domestic

consumption, notably for fuel. However, the share
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Domestic Refinery Output By

Ma jor Products,

1969 - 18976

{(in thousands of barrels)

Lubri- Other Total

Year Fuels cants Products Output

1969 46,797 234 22,811 . 69,842
(67.0) (0.3) (32.7)

1970 48,211 917 24,156 73,284
(65.8) (1.2) (33.0)

1871 47,088 1,030 31,572 79,691
{59.1) [1.3) (39.8)

1972 47,011 1,181 41,316 89,508
(52.5) (1.3) (46.2)

1973 45,888 se0 56,9800 103,748

{44.2) (1.0)] (54.8) ‘

1974 41,863 1,206 43,069 86,138
{48.86) (1.4) (s50.0)

1975 38,627 428 32,213 71,268
; (54.2) (0.8) (45.2)

1976 45.8061 750 36,734 83, 345
(55.0) (0.9) (44.1)

Note : The figures in the parentheses below the pro-
duction Figures corresponding to fuels, lubri-
cants and other products indicate the percen-
tage of the total production accounted for by
each oneof them.

Source

: Ministry of Mining Petrolesum &
Natural Gas Industry of Indonsesia,

various issuas.

of fuel in total refinery output declimed from 67

per cent to 54 paﬁ cent between 18689 and 1976.

This was probably dus to the preference of producing

special products, chiefly for export, as they brought

more inmcome per unit of output compared to fuel sold

domestically which Wéslargely sub ject to Government

price regulation to protsct domestic consumers.



Disposition of Petroleum Products

1. Export
After 1960 the emphasis placed on crude oil export

rather than petroleum products wasreflected in the
export trends. PetroleQm products exported dropped
from 47.2 million barrels in 1961 to 36.17 million
barrels in 1976. The percentage of petroleum pro-
ducts exported to the total export of the pstroleQm
sector's output declined From 35 per cent in 1961

to 8 per cent in 1976 (see Table IIi.ElJ.

The unsteady trend in refinery output since 1861 had
led to the unsteady trend in the export volume of
petroleum productsl as 1ndlcatad by its canFlclant
of variation of 9.23. The Flttlng oF the exponen-
tial trend curve shows the insignificant time coeffi-
cient and Very low Ha. Petroleum prodgcts exported
since 1972 had' been entirely non-fuel products such
as waxy raéidua, waxes, white spirits and naptha.

No more fusels Wafa exported since 18972 as‘the output
was not su#Ficient to meet local demand. The produc-

tion of non-fusl products héd been more than sufficient

1l * The following are the results of the fFitted regression
for pestroleum prcducts exports,
Loge XZ = a+ bt, whers xp = petroleum products axpoﬁta
and t = time : Intercept = 10.4113
Coefficient of t = 0.0102

Standard Error of t = 0.0123

Ha = 0.0473
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Export Volume of Petroleum

Sector's Qutput,

1961-1976

{in thousand barrels)

[A) (B) (el

Year Crude Dil Petroleum Total 8/C
Products Export

1961 86,888 47 ,204 134,082 0.35
1962 90,269 43,205 133,474 0.32
1963 92,421 39,227 131,648 0.30
1964 93,472 24,873 124,345 0.20
1965 86,329 30,264 126,593 0.24
1966 94,894 31,700 126,594 0.25
1967 112,693 27,771 140,464 0.20
1968 145,475 27,583 173,058 0.16
1869 188,817 33,881 222,698 0.15
1970 228,097 36,267 264,364 0.14
1971 239,585 33,636 272,727 0.12
1972 299,091 45,979 345,070 0D.13
1973 369,543 56,531 426,074 0.13
1974 378,905 44,772 423,677 0.11
1975 363,069 36,654 399,723 0.09
1976 449,226 36,255 485,481 0.08

Source : Table II1.13 and Ministry of Mining
Petroleum 8§ Natural Gas Industry .
of Indonesia, various issues.

to mest local market requirsments thus making

them avallable for export.

2. Domestic Consumption of Petroleum Products

Fuels, lubricants and asphalt produced in Indonesia and
also thoss procesesed in Singapore under contract to In-
donesia were entirely used for domestic consumption in

Indonesia. The demand for these products in Indone-
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sia exceeds the domestically produced supplies. This
in recent years_had been largely due to the under-uti-
lization of Indonesian refineries. In addition to
this, however, not all‘domestic crudewehesuitab;a

_ to produce special products such as asphalt and cer-
tain specified lubricants whichwerelﬁ;ghly demanded
and most of the éxisting reFineriésdiclnot have the
facilities to produce 0il products in as wide a range
of quali.ty and quantity as the lo’cal market requirgd;
To meet this‘discrepancy, Indonesia had been import-
ing petroleum products such as kerosene, gaé oil,
fuel oil, aviation fuel, special lubricants and as-
phalt in substantial quantities.

The apparent met imports of petroleum products mea-
sured by'éubstracting the‘sxport voiuma and the do-
mestic conéumbtidn of petrolaum products from total
output during 1967- 1976 are shown in Table 111.22.
This table shows that in 1967, 1968 and 1971, the
impbrts werernegative which implies that the export
of these broductsirrthat year exceeded their imports.
Oomestic consumption of petroleum produéts had in-
creased from 35.4 million barrels in 1967 to 93.0
~million barrels in 1876, an increase of 11.3 per cent
annually. The growth had baah steady and the trend

growth ratewas very close to this average annual
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Table III.22 Apparent Net Import
Volume of Petroleum
Products, 1967-1976
{in thousand barrels)

Total _ Domestic Apparent
Year Dutput Export Consumption Net Imports
1967 63,951 27,771 35,394 -786
1968 65,506 27,583 33,134 -9,125
1969 69, 842 33,881 37,267 1,306
1970 + 73,284 . 36,267 40,368 - 3,351
1871 79,681 ° 33,636 . 44,903 -1,1s2
1972 89,508 = 45,978 51,576 8,047
1973 103,748 56,531 59,432 12,2153%
1974 86,138 44,772 69,012 27,54523
1975 71,268 36,654 80,164 45,ssoa]
1976 83,345 36,255 82,990 45,900

a) including import from Singapore's refineries
in conjunction with processing deal agreements.

Source : Table 1II1.19 and III1.21 and consumption
~ Figures of petrolsum products released
by the Ministry of Mining in its publi-
cation The Petroleum 8§ Gas lIndustry of
Indonesia, varlious issues.

growth«ratel. The main factor responsible for this
increase was the. increase in demand due to the growth
in the transportation, manufacturing and'elactricity

sectors and the increase in household consumption of

1 The‘trend regression of the semi-log form Fitted was

Log, Cii=‘ a ftbqi.

where cP is domsstic-bonsumption of petruleqm'producta
and t is time,prodgcad the following results :

" Intercept = 10.2014 Coefficient of t = 0.1167
Standard Error of t = 0.0082 Ha = 0.9816
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fuel due to population growth. The expansion of the
distribution infrastructures to market petroleum pro-
ducts all over the country implemented by the petro-
leum industry to raépond to the increase in demand
for tHsse products, was the Fesponsibls factor that
mads the existing effective dahand for pétroleum pro-
ducts raalizsdl.

Most of the products of the refineries which were
consumed in Indonesia ag mentioned before were fuels
(gasoline, kerosens, fusel oil, diesai oil, gas oil,
etc.) ahd the rest wékelubﬁicahts’such as aviation
turbine oil, aQtomotiva and iﬁduatrial lubs and other
products such as asphalt, waxes, solvants,’industrial
chemicals, agricultural chemicals and plastics. Table
I11.23 shows the level of démsstic consumption of pe-
troleum products in Indonesia during 1967 - 1976 and
Table 111.24 shows the composition of the domestically
consumed petroleum products during 1869 - 18768 {(no data
were available prior to 1969).

A closer look at the composition of Fuels consumed,
shows that the share of automotive gasoline in total

fuel consumption declined betwsen 1969 and 1976, from

1 Adimir Adin,lpc.cit., p.10.
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Table III.23 Domestic Consumption of
Petroleum Products, 1967-13976

{in thousand barrels):

Year Consumptiona] Change (%)
1967 35,394 -
1968 33,134 -6.4
19689 37,267 12.5
1870 40,368 . 8.3
1971 44,803 11.2
1g72 51,576 14.89
1973 59,432 15.2
1874 69,012 16.1
1975 80,164 l16.2
1976 92,890 16.0

a) including consumption by
petroleum sector itself.

Source : Ministry of Mining Petroleum
& Natural Gas Industry of
Indonesia, various issues.

25.8 per cent to 19.8 per cent while the proportion
of diesel and gas oil rose from 18.4 per cent to

29.8 per cent. The main reasons for these changes
were the start 'ovF industrialization and the structu-

ral change in power gernerating plants.
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Composition of Petroleum Products

Domestically Consumed,1869-1976

[in thousands of barrels)

o ~ Others

Year Fuel Lubrlcants Products Total

1969 36,096 640 531 37,268
(96.9) (1.7) (1.4) :

1970 38,560 765 1,043 40,368
(95.5) (1.9) (2.86)

1971 42,934 861 1,008 44,903
(95.6) (2.1) (2.3)

1972 48,887 1,200 1,498 51,576
(94.8) (2.3) (2.9)

1973 56,186 1,658 1,588 59,432
{94.5) (2.8) (2.7)

1974 65,227 2,151 1,634 63,012
{94.5) (3.1) (2.4) '

1975 75,643 2,183 2,338 80,164
(94.4) (2.7) (2.9) ‘

1976 87,411 2,697 2,882 92,990

Note : The figures in the parentheses below

the consumption figures corresponding
to fuels, lubricants and other products
indicate the percentage of each one of
them represents in total consumption.

Source : See table 111,23
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Composition of Domestic Fuel

Consumption,

1968 - 1976

(in thousands of barrels)

Fuel

Note :

oil,

Automotive Diesel &

Year Gasoline Gas Oil 0il Kerosene 0Others Total

1969 9,329 6,642 3,216 16,785 124 - 36,096
‘ (25.8) [(18.4) (8.9) (46.5) (0.4)

1970 9,749 7,691 3,847 17,133 140 38,560
{25.3) {20.0) {10.0) {(44.3) (0.4)

1971 10,508 9,260 4,095 18,827 144 42,934
(24.4) (2l1.5) (9.5) (44.2) (0.4)

1872 10,980 11,704 '5,379 20,697 117 48,877
(22.5) (24.0) {11.0) (42.3) (0.2)

1973 12,1168 14,943 5,852 23,146 13 56,186

(21.8) (26.86) (10.4) (41.2]) (0.2) |

1974 13,283 18,207 6,829 26,769 139 65,227

1875 14,945 22,564 7,380 30,623 131 75,6843
(19.8) {28.8] (s8.8)] {40.5) [(0.1)

1976 17,133 26,223 8,566 35,227 262 87,411
{19.8) {(30.0) (9.8] {40.3) [(0.3)
Tha»FiQuraé in the parenthessé below the

consumption figures corresponding to auto- -

motive gasoline, diesel 8§ gas oil, fusel
kerosene and others indicate the psr-
centage sach one of them rapr-sants in total
consumption of fuels.

Source : See table III.23.
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ITTI. ‘Pricing And Price Development

a. Crude 0il Pricing And Price Development

First, it is useful to preseﬁt the pricing mathodsl
adopted in the international market of cruds oii up to
the end of the period covered in this study, since in
various ways these affected the pricing method used for
Indonesia's crude oil. Prior to the Second WDPld War, the
international market prices of crude oil wers bassd on
the Gulf of Mexico basing point price system. This sys-
tem was adopted because the United States (Texas state)

and Mexico were the two leading world crude oil exporters.

1 Crude o0il pricing in international trade has besn dis-
cussed in various works : see for example, Edith T.
Penrose, The Large International Firm in Developing
Countries : The International Pstroleum Industry, Lon-
don : George Allen and Unwin, 1968; Edith T. Penrose,
"The International 0il Industry in The Middle East"
commemoration lectures for National Bank of Egypt,Cairo,
1968; Edith T. Pernrose, The Growth of Firms, Middle
East Dil, and Other Essays, London : Frank Cass, 1971.
Helmut J. Frank, Crude 0il Prices in the Middle East :
A _Study in Oligopolistic Price Behaviour, New York :
Praeger, 1966; Zuhayr Mikdashi, A Financial Analysis
of Middle Eastern 0il Concessions, 1901-65, New York
Praeger, 1966; W.A. Leeman, The Price of Middle East
0il, Ithaca, N.Y.: Cornell University Press, 1962;
Charles Issawi and Mohammed Yeganeh, The Economics of
Middle Eastern 0il, New York : Praeger, 1962 and M,A.
Adelman, The World Petroleum Market, Baltimores and
London : The Johns Hopkins University Press, 1972.




- 97 -

Under this phicing system, world crude oil prices weres de-
termined as if all crude oil had come From the Gulf of Me-
xico. Thus the base price under this system was equivalent
to the price at Gulf of Mexico (f.o.b.) plus the cost of
freight from the Gulf of Mexico to point of destination.
After the Second World War, the Middle East states espe-
cially the Arabian Persian Gulf Eecame a major crude oil
exporting area.  This led to the formation of another ba-
sing point in the world crude oil pricing system and the
Pearsian GuiF emerged as the second basing pointl.

At fFirst, this dual basing point system worked well
as the f.o.b. prices at the Gulf of Mexico and thosse at
the Persian Gulf werse practically identical. However in
the late forties, this dual basing point system failed to
stand the test of market realities due to competition from
0il companies in different parts of the world which began
to penstrate markefsa. As the result of this competition,
both a reduction and a departure from the basing point
pricing developed3. Since 1850, changes in prices ware
determined by a number of different factors mainly by com-

petition, by informal but effective commodity agreement in

Zuhayr Mikdashi, op.cit, pp.95-7.
M.,A. Adelman, op.cit, pp.132-34.

ibid.
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crude oil, by changes in world crude oil supply as new-
comers in crude oil export came into the market and by
the intervention of the govermnments of the oil producing

.1
countriss™ .

In the esarly fifties, some of the govermments of
crude oil-producing countries entered into profit-sharing
agresments with the oil companies and thus became directly
concerned in pricing. However{ a downward movement of
crude oil prices followed. This movement was due to de-
cisions by o0il companies to sell their crude at unjusti-
Fiably low prices to their affiliates and did rnot arise
because of a real supply and demand aituationa. The fall
in prices by the o0il companies was dsliberately introduced
to show lower profits on their operation in the host coun-
try which consequently reduced the share of the host govern-
ments in the profits without reducing their overall global
profits in their operation as internationally integrated
companies.

The formation of DPEC in September 1860 was precluded
by successive price reductions of crude oil by the interna-

national oil companies and the resentment of the governments

M.A. Adelman, ibid., pp.185-88, 204 and 207.

Paul H. Frankel and Walter L. Newton, 'Comparative Evalua-
tion of Crude Dils', paper presented at the Institute of
Petroleum, London, 5 November 1868.
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of the oil producing countries to this reductionl. This
organization initially took steps to stabilize the '"posted
price", i.ae. the price at which the o0il companies were pre-
pared to sell crude oil to any potential buyer2 - as this
price was used as a tax reference price for the computation
of the share of the host governments in oil export proceeds.
The posted price was not necessarily equal to realized
price as allowable discounts were offered by the oil com-
panies to the buyers. DOramatic and substantial price in-
creases of crude oil occurred in 1973, 1874 and 1875 due
largely to decisions taken by DPEC, on both sconomic and
political grounds.

Before the late 1940's, Indonesia's crude oil prices
were set on the basis of the GulfF of Mexico basing point
system and after that they were based on the conditions
discussed above. Active intervention by the Indonesian
government took place in the early sixties. Unlike other
DPEC countries, Indonesia does not adhere to a "posted
price policy" but rather to a '"realized price policy'".
Pertamina takes the price leadership in pricing based on
the decision by the Miniatry of Mining. The main reason

for this is the intention of the government to safeguard

Zuhayr Mikdashi, op.cit, pp.32-3.

A detailed analysis on this matter is presented in
Zuhayr Mikdashi, op.cit, pp.137-S85.
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the country's foreign exchange earnings. This realized
policy involved elaborate market analysis and testing in
which the most important considerations were sales and
posted price of Middle East crude oil. The Indonsesian
membership in OPEC, however, forced Indonesia to maks
dramatic price increases as decided by OPEC in 1873 and
subésquantly in 1974 and 1975.

As the realized price of Indonesian crude was slightly
higher than the Middle East crude due to its lower sulphur
content, the buyers of Indonesian crude in Pacific areas had
historically paid relatively high premia for lower freight
differentials and for the lower sulphur content of most
Indonesian crude. Indonesia had been able to maintain a
one-price policy for all its crude irrespective of quality
differences of crude from different oil fields in Indonesia.
The reduction in international demand for crude in late

1974 and especially in 1975 made buyers increasingly cost
conscious and less willing to continue paying high premia
For Indonesian crudel. In Japan, sconomic recession allowed
industries to switch to higher sulphur, cheaper crude and
still meet pollution control standardsa. In 1974 and 1975,
cruéa oil from the People's Republic of China which had besen

increasingly imported by Japan since 1974, was sold at US$

1 1Indonesia's Petroleum Sector (Industry Outlook Report),
Jakarta : U,S. Embassy, 1877, p.30.

2 ibid.
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12.10 (F.o.b.) per barrel which was US$ 0.50 cheaper than
that of Indonesia's crudel. By sarly 1975, crude oil from
the Middle East delivered at Yokohama, Japan, was offered
Us$ 0.70 cheaper than Indonesian crudaa.

In Dctober 1975, this situation plus plummeting worldwide
tanker rates made freight differentials substantially
narrowera. The mew pricing arrangement took into conside-
ration the quality differences of crude which originated
From various fields, and this led to the reduction of cer-
tain prices. This reduction was done in order to maintain
the competitiveness of Indonesian crude in the world market
but at the same time did not deviate from OPEC's decision
on crude oil prices. Table II1.27 shows the devslopment

of prices of Indonesian crude during the period 1967-1976
and Table 11.28 shows the export pfice index of Indonesia's
crude oil calculated on the basis of the uhwaigﬁtad‘average
prices of crude from various fields. The rising crude oil
prices since 1973 had rnot only resulted in the increasing
importance of petroleum industry in Indonesia's foreign

exchange earnings and public revenues which will be dis-

Sritua Arief, The Indonesian Petroleum Industry : A Study
of Resource Management In & Developing Economy, Jakarta :
Sritua Arief Associates, 1976, p.163.

Ibid.
U.S. Embassy, Jakarta, op.cit.
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Table II11.26 Quality Characteristics of
Crude 0il Produced In
OPEC Countries

Country AVEEEQ:P?;aVity Avsgzﬁzai:lphur
(weight %)
Abu Dhabi 38.18 0.71
Algeria 37.90 0.10
Equador 27.50 ‘ 0.77
Indonesia 34.28 0.12
Iran 31.70 1.82
Iraq 34.32 2.56
Kuwait 31.43 : 2.37
Libya 37.20 0.47
Nigeria 33.66 0.21
Qatar 38.33 1.43
Saudi Arabia 31.25 2.24
Venezuela 25.15 1.75

Source : Derived from figures released
in Pertamina Indomesian 0il
Statistics, 1976.

cussed in detail in Chapter V but also had contributed

positively to the improvement of the Indonesian terms of

tradsl.

World Bank Indonesia : Recent Davelopments And Medium-
Term Perspective, Washington D,.C. March 7, 1977, p.8.
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Table 1II1.27 - Export Price of Indonesian Crude Dil,‘lssi-1975

( in us$% per barrel )

C R U 0 E S

North Sumatra

Sumatra Light

Date (Kattapa (Minas, Lirik) Cinta Arjuna Attaka Kasim Handil
ARantau, etc.) Duri, etc. ‘ Walio
1967 : l.62 l.62 L - - - - -
1968 : l.62 l.62 - - - - -
1969 : 1.62 l1.62 ) f - - - - -
1970 : l.62 1.62 - - - - -
1971 : First Quarter 2.07 l.60 - 1.67 - - - - -
Second Quarter 2.11 2.15 - 2.21 - - - - -
Third Quarter 2.05 2.14 - 2,35 2.60 2.60 - - -
Fourth Quarter 2.05 2.60 - 3.35 - 2.80 2.860 - - -
1972 : First Quarter -~ 2.31 2.57 - 2.60 2.60 2.60 - - -
Second Quarter 2.65 2.92 - 2.96 ' 2.96 2.86 - - -
Third Quarter 2.65 2.92 - 2.96 . 2.96 2.86 - - -
Fourth Quarter 2.65 2.92 - 2.96 2.96 2.86 2.80 - -
1973 : First Quarter . 2.65 2.92 - 2.96 2.96 2.86 2.96 - -
Second Quarter 3.73 3.66 - 3.73 3.73 3.73 3.73 - -
Third Quarter 3.73 3.66 - 3.73 3.73 3.73 3.73 5.00 -
Fourth Quarter 6.50 4,75 - 6.00 6.00 6.00 6.00 6.00 -
1974 : First Quarter 10.80 10 10.80 10.80 10.80 10.80 10.80 -
Second Quarter 11.70 11.70 11.70 11.70 11.70 11.70 -
Third Quarter 12.60 12.60 12.60 12.60 12.60 12.60 12.60
Fourth Quarter 12.60 12.60 12.60 l12.60 12.60 12.60 l12.60
1975 : Up to September 12.680 12.60 12.60 12.60 12.60 12.60 12.60
Beginning October 12.60-13.00 12.80 12.40 12.60 12.80 12.00 12.10
1976 : 12.60-13.00 12.80 12.40 12.60 12.80 12.00 12.10

Sowrce

s Ministry of Mining.
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Table I1I1.28  Export Price Index of
Crude Export
1967 - 1976

( 1867 = 100 )
Year Average Prica[F.o.b.) Index
per barrel
1967 l1.82 100
1968 1.62 100
1968 1.62 100
1970 l1.62 100
1971 2.38 144
1972 2.73 169
1973 4.4] 272
1974 12.08 746
1975 12.38 771
1976 , 12.48 775

Source : Dsrived from table II1I.

IV. Petroleum Industry's
Suppartive Facilities

The necessary facilities to support the exploration,
production and marketing activities of the petroleum sector
include mainly transportation, storage and communication fa-
cilities. These facilities have been almost entirely pro-
vided and maintained by tha petroleum sector itself. This
fact is important since it relates to the impact of the pe-
troleum sector on the other sectors of the economy that will

be presented- - in chapters VI and VII.
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Practically all the facilities required by the petroleum sec-
tor in transportation, storags and communication was provided
by Pertamina. This involved a huge investment on the part
of Pertamina, which apart from its investment in refining
Facilities, made it the largest investor in the Indonesian
petroleum industry. The cumulative values of Pertamina's
gross fixed assets as of the end of 1976 was US$ 5.3 billion
while this figure for the largest crude oil producer, Caltex,
was only US$ 365 million®. Since the largest portion of
Pertamina's investment were financed by foreign debt capital
and public revenues, in one way or another the fFinancing of
thess investments has diverted and will divert financial re-
sources that could be available in the rest of the aconomya.
On the other hand, these investments which supported the
crude oil production for the entire petroleum industry has
produced a much lower investment risk borne by the foreign

0il companies compared to the situation if these investments

1 These Figures were taken from the 1976 balance sheets of
Pertamina and Caltex.

2 It was reported in Pertamina's Annual Account, 1876 that
Pertamina's long-term foreign debt as of the end of 1976
excluding interests amounted to US$ 2,082,250,000 with
the following maturities :

Y ear : Amounf

1978 . us$ 266,962,000
1979 295,639,000
1880 324,966,000
1981 ' 246,767,000

1982 and thereafter 947,916,000
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on supportive facilities were undertaken by them as was the

case in other countries and in Indonesia before 1867.

a. Transportation

Pertamina as an integrated oil company was responsible
for the domestic and foreign transportationof Indonesia's
crude o0il and petroleum products although some foreign
tankers .had been involved in foreign trade. Petroleum
and petroleum productsweré'transportad on sea and inland.
Sea transportation involved tankers and non-tanker vessels.
All these were almost entirely provided by Pertamina. It
started developing its tanker fleet intensively in 1971
and the total capacity of tankers serving Indonesia's
petroleum industry increased from 1 million DWT in 1971
to 4.4 million DWT in 1875. OFf this however, 3.2 million
DWT capacity was intended primarily for international opsa-
ration and shipping oil from other countries.

After Pertamina's financial crisis in March 1875 it was
realized that Pertamina's tanker programme had not been
very feasible and tankers serving international marksts
became superfluous and a costly burden. The Indonesian
Government appointed a fact-fFinding commission in 1875 to
look into tanker contractse. This commission later charged

that the terms of the contracts were far in excess of tan-
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ker market prices and the rates prevailing at thes time
contracts were signed. A series of legal suits arose in-
volving various tanker companies over the question of
Pertamina's actual tanker liabilities. 1In addition to
this, the Indonesian Goverrmnment launched a series of
negotiations with several tankesr owners to cancel previous
tanker contracts. It Was estimated after this development,
that the remaining Pertamina's tanker fleet of domestic
and international tankers would be drastically reduced

in 1976. Table II1.28 shows the development of Pertamina's
tanker capacity during 1871-1975.

Table II11.29 Pertamina's Tanker Capacity,
1871 - 1975.( in DWT )

Y ear Capacity
1971 1,082,256
1972 , 1,437,840
1973 1,759,096
1974 . 3,340,028
1975 - 4,437,874
19786 . n.a.
Source : Pertamina

Non-tanker veseels which consisted of cargo vessels,
cargo barges, olil barges, dual purposs barges and tugs

which served to meet oil companies' logistical needs
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and inter-island distribution requirements were also en-
tirely operated by Pertamina. Table II1.30 shows the de-
velopment of Pertamina's non-tanker capacity during 1871-

1875.

Table II1I.30 Pertamina's Non-Tanker
Capacity, 1971 - 1975.-

( in DWT )
Year Capacity
18971 33,628
1872 38,663
1973 36,617
1974 38,317
1975 - 37,440
1976 - . n.a.

Source : Pertamina

In maintaining its transportation facilities, Pertamina

has established an integrated docking facility. Dockyard
and workshop compquas werae esstablished in Pangkalan Susu
in North Sumatra, Dumai in Central Sumatra and Balikpapan
in East Kalimantan. These dockyards had l1ifting capacities
of 2,000 tons, 20,000 tons and 6,000 tons raspectivelyl.

Tankers of large tonnage were docked and repaired overseas.

Figure as obtained from Pertamina.
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The inland transportation of crude oil and pstroleum pro-
ducts were executed by pipelines, which were both inland
and submarine. Between 1965 and 1975 eleven major oil
and gas pipelines were laid in Indonesia with a  total
length of 1,181.8 kilometres, representing an increase
of 83 per cent over the preceding eleven yearsl. With
this increase, the total length of oil and gas pipelines
in Indonesiaas of the endof 1975 was 1,827.6 l<il¢.:vmer!:.r~es:2
About S0 per cent of this total was oil pipelines. This
Figure was the same up to the end of 1976.

Railroad tank cars which were also used in transporting

petroleum products inland were entirely operated and

‘owned by the Indonesian State Railways. About 1,300

railroad tank cars were in operation as of the end of
19753. Tank trucks were 87 per cent owned and operated
by Pertamina while the remaining 13 per cent where owned
and opesrated by petroleum products dealers4. No informa-

tion was available on the number of tank trucks in opera-

tion.

[

A W N

Soediorno and C.P. Loucks, op.cit, p.2.
ibid.

Figures as obtained from the Indonesian State Railways.

Figure as obtained from Pertamina.
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As oil wells and fFields were scattered all over the coun-
try some of which could not be reached by éxisting air
transportation facilities, Pertamina had maintained a re-
latively iarge air transportation fleet . The P.T. Pelita
Air Service to serve the petroleum industry. It operated
various types of aircrafts rénging from jets and propjets
to small conventional aircrafts and helicopters. Table
I111.31 shows theairtransportatibn fleet of Pertamina as
of the end of 1875 and Table III.32 shows the volume goods
and passengers transported by Pertamina's air transporta-
tion fleet during 1971 - 1975.

Table III.31 Pertamina's Air Transportation
Fleet As of The End of 1875 . -

Types Number
Large aircrafts v 4q
Medium Size aircrafts 10
Small aircrafts 26
Hel icopters 63

Total 103

Source : P.T. Pelita Air Service
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Table III1.32 Volume of Boods and Passsngers
Transported by Pertamina's Air
. Transportation Flest, 1971-1975

Y ear Goods (in kg) Passengers
1971 1,813,000 , 60,494

1972 2,560,000 95,287

1973 3,794,000 116,875

1974 5,522,000 136,779

18975 7,904,000 173,077

1976 - M.a., n.a.

Source : P.T. Pelita Air Servicse

b. Storage

Petroleum products were transported by tankers and
other ships to sea-fed installations and depots which at
the end of 1976 had a storage capacity of 1,480,000 bar-
rslsl. At the end of 1976 sea-fed installations and de-
pots numbered 54 and all of them were owned and'operated
by Pertamina. Their locatiomns are shown in Table II.33.
Two major oil terminals were under construction in 1975,
Both were constructed and operated by foreign oil compa-
nies. ‘The fFirst one was located in Senipah, East Kaliman-
tan, to serve Total Indona;ia's operations with a total

storage capacity of 2,500,0G02 barrels of crude oil. The

1 Figure as obtained from Pertamina.

2 Figure as obtained from Pertamina.
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Table III.33 Sea-Fed Depots and Inland
Depots in Dperation
As of The End of 1976

Location Sea-Fed Inland Total
Depots ‘Depots Depots

North Sumatra

S Aceh > ' 3 8
Central Sumatra 3 2 5
Jambi, South

Sumatra & 3 5 8
Lampung
West Java 3 4 2
Central Java 3 1 a
East Java 2 2 a
Nusa Tenggara 3 0 3
Kal imantan 3 2 5
Sulawesi 4 0 4
Molgccas and & o 5
Irian Jaya

Total 35 18 54
Source Pertamina

pacity was in Kasim, Irian Jaya, which

second, of similar ca

was constructed and operated by Fetromer Trend and can ac-
commodate tankers up to 120,000° DWT capacity.
To serve the aviation industry: Pertamina maintained avia-

Figure as obtained from Pertamina.
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tion gasoline and aviation turbine oil dépots in 18 major
airﬁortsl throughout Indonesia.

For a smooth transfer of petroleum products to and from sea-
fed depots and installations, Pertamina maintained loading
and unloading facilities in 45 ports throughout Indonssiaa.

These facilities were mostly inside existing harbour areas.

One of the major problems in exploration and produc-
tion of crude o0il in Indonesia is communication which is

complicated by both the distance and remoteness of many

For practical reasons the petroleum industry maintained its
own communication systems which was quite separate From the
one operated by the State Telecommunication Corporation
and this was maintained by Pertamina.

By the end of 1976, there were nearly 2,000 radio stations
operated by Pertamina throughout Indonasiaa. Each connec-
tion through these stations was made up of one radio tele-
phone channel and one telex channel. These stations con-
sisted of transceivers and transmitters of various types

with an output power of 100 MW to 21 KW. In addition to

Figures as obtaimned from Pertamina.

Figures as obtained from Pertamina.

c. Communication
of the locations.
1
2
3

Figures as obtained FromvPertamina.
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this, Pertamina completed the construction and installation
of I.0.C.S. (Integrated Dil Communication System]) in 1972
to serve the communication requirements of the oil compa-
nies in their offshore operations. For telecommunication
requirements in special fields such as geological, seismic
topographical investigation, drilling and related activi-
ties, there wers suF#icient telecommunication eduipments
consisting of transceivers and transmitters of various

capacities and types.

Conclusions

The following are the summary and conclusions of this

chapter which mainly refer to the growth of the Indonesian

petroleum industry during the last decads :

(1]

(2]

There were four major Factors <that stimulated the
growth of the Indonesiaﬁ patréleum industry during the
period under study namely increased foreign demand, in-
centives offered by the Indonesian government for en-
couréging foreign investment in oil operation, resources
discovery and widely established thra-structure to sup-

i

port production and éxploration.

The growth of the petroleum industry has been largely
" evidenced by the growth in the export of the petroleum in-
dustry's output in cruda form rather than in the form of

refined products. The percentageof the crude oil export



(3]

(4)
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in the total export of the petroleum iﬁdustry's output
has been increasing at the expense of the petroleum pro-
ducts export. This implies that the position of the
Indonesian petroleum mining industry as a primary sector

with external orientation has besen strengthenesd.

Indonesia's crude oil output which constituted the largest
source of export income for the pestroleum industry was
largely controlled by Foreign compaﬁias. This featurs
makes the Indonesian petroleum induétry another classic
example of a primary export sectof in less developed coun-
tries which can be absubject of empirical investigation

on investor-host economy relationship. .

The increasing domestic demand for petroleum products
which to a certain extent indicates the internal dynamics
of the Indonmesian ecornomy bhas not been fully met by the
domestic petroleum refining section of the petroleum
industry. In fact the domestic refining capacity ex-
perienced a declining utilized capacity although the tech-

nical capacity had increased. To a substantial extent,

- the refining operation was also externally oriented as

~

a result of processing deal with refineries in Singapore.
This processing deal somewhat reduced the idle capacity
in Singapore's refineriss at the expense of the refine-

ries!' capacity in Indonesia.
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CHAPTER 1V

THEORETICAL CONSIDERATIONS

In order to lay the theoretical foundations for sfu—
dying the impact of pestroleum sector on the Indonesian economy,
a survey of a number of relevant theoretical contributions on
the impact of exports or international trade in general on the
economic development of a country or a less daeveloped country
ig presented in this chapter.

These theoretical contributions can be considered in three

groups as follows

l. The International Trade Theories
2. The Staple Export-lLed Growth Theories

3. The Development Theories

l. The International Trade Theoriss

The historical development of the theory of interna-

tional trade can be traced back to contributions made by clas-
sical economists such as Adam Smith, David Ricardo and John
Stuart Milll. The claséical economists argued that interna-

tional trade is an agent of economic growth for the following

1 An excellent survey of the classical theories of interna-
tional trade is pressnted in Hla Myint, Economic Theory
and The Underdeveloped Countriss, London : Oxford Univer-
sity Press, 1871, Chapter 5.

- 116 -
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reasons. First, international trade stimulates productivity
and therefore becomes a factor that widens the market. Widen-
ing the market permits the division of labour, raises the skill
of workers, encourages technological improvements, and allows
the trading countries to increase returns and therefore, gene-
rates growth. Secondly, through the benefit postulated in

the "vent for surplus'" theory, a country which begins to enter
into international trade possesses a surplus over its domestic
requirements due to an inelastic domestic demand for the export-
able products. International trade overcomes the narrownass
of the home market and provides an outlet For this surplus.
Thirdly, international trade will enable a country to reallo-
cate its given resources more efficiently between domestic and
axbort production in the light of relative prices now deter-
mirned throﬁgh trade. This is known as the theory of '"compa-
rative advantage”.

The classical theory of international trade though in-
volves discussions on economic growth, it does mot discuss
economic growth in terms of theoriess of econmomic growth but
in terms of germeral economic principles. Thres models re-
lating economic development and foreign trade were fFormulated

by Kindlebergerl. These treat foreign trade respectively as

1l Charles P. Kindlsberger, Econcomic Development, New York :
Mc Graw-Hill, 1965, Chapter 14.
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a leading, a lagging and a balancing sector in the economy.
The First leading sector model implies that economic growth
will be promctad through trade expansion accompanied by tech-
nological change. The second model in which foreign trade
lags, is a trade contraction . model.. This is basedon an import
substitute strategy of growth, which, though decreasing the
demand for imports of fFinished consumer goods, leads to an
increase in importsof capital goods and other necessary inputs
thus creating an adverse effect on the balance of payments.
The third model in which foreign trade is a balancing sector
arises when the export sector generates domestic income which
increases the demand for imports, thus contributing to the
growth of the economy. Here exports are counter-balancing
the demand for imports.

Haberler argued that international trade and interna-
tional division of labour, as prescribed by the classical eco-
nomistse, which enable every trading country to spacialize, are
one of the basic factors promoting economic growthl. He
stressed the traditional static gains from trade resulting
from more efficient resource allocation which has indirect
dynamic benefits. The latter arise because, through spe-

cialization, the country sarns foreign exchangs to purchases

l Gottfried Haberler, "International Trade and Economic
Development'", National Bank of Egypt Fiftieth Anniversary
Commemoration Lectures, Cairo, 1959, pp.5-14.
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essential commodities such as food, raw materials and semi-~
finished materials and, by the attraction of international
investment, which also develops through trade, there is a
transmission of managerial talent, skills and entreprensur-
ship and the dissemination of techrology. The larger the
volume of trade, the larger will be the volume of foreign
capital that can be expected to become available because with
a large volume of trade the transfer of dsbt-service payments
ie more easily effected than with a small volume of trads.
The indirect dynamic benefite from trade were described by
Haberler as an upward shift in the production possibility
curve which implies a transformation of the existing produc-
tion functions. The advantage of trade between countries
coﬁes from being able to obtain, with a given amount of la-
bour and capital, a larger quantity of goods. In other
words, a country gains when it can purchase more goods, with
8 given quantity of capital and labour than it could have
produced domestically with equivalent capital‘and labour.
Heckscher and Ohlin who based their‘trada'theorycw1the
comparative advanfage doctrine proposed a version known as
the Heckscher-Dhlin version. This version states that a
country will benefit from trade by producing goods that use
more of its relatively abundant factors of production. It
will export such goods and import gooda which use more of

its relatively scarce factors unless its pattern of domestic
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demand happens to be biased toward goods using domestic fac-

.1
tors of production™.

- 2. The Staple Export-Led Growth Theories

Harold Imnis' historical studies of the Canadian cod
and fur industries laid the foundation for the "Staple Theory
of Economic Growth"a. This considers the staple product as
the main catalystor leading sector in the process of economic
growth. Innis used the production function in his theory of
Canadian economic growth to discuss the export-led growth con-
cept. Robert Baldwin and Douglas North then employed the
productidn function approach in analysing the primary sector

export-led growth in a more rigorous waya.

1l See Hollis B. Chenery "Comparative Advantage and Develop-
ment Policy", American Ecomomic Review, no.l (March 1960],
p.20, also in §.P. Singh, ed. Underdevelopment to Develop-
ing Economies, Oxford : Oxford University Press, 1978, p.400.

2 Harold Innis The Fur Trade in Canada : An Introduction to
Canadian Economic History, Toronto : The University of To-
ronto Press, 1930, and The Cod Fisheries : Ths History of

an Internatiomal Economy, Toronto : The University of Toron-
to Press, 1854.

3 See Robert E. Baldwin, "Patterns of Development in Newly
Settled Regions'", Manchester School of Economic and Social
Studies, 24 (May 1856), pp.l6l1-79, and Douglas C. North,
"Agriculture in Regional Economic Growth'", Journal of Farm
Economics, 41 (December 1958), pp.8943-5l.




- 121 -

The staple theory of export-led growth states that if
the demand for the export staple increases, the qguantity sup-
pPlied will also increase, which results in GNP growth. Income
spent generates investment opportunities in other sectors of
the economy through backward and fForward linkage effects, in
Hirscgman's terminologyl. The backward linkage effect in
this respect is a measure of the inducement to invast in the
domestic production of inputs for the purpose of expanding
the export sector while the forward linkage effect is a mea-
sure of the inducement to invest in industries using the out-
puts of the export industry as imputs.

The actual carry-over from the primary export sector
to the rest of the econdmy is successful if this sector is .
diversified or if it has certain growth promoting character-
istics. If the export commodity is a plantation typs commo-
dity characterized as a labour intensive product with siQni%i-
cant increasing returns to scale, an unequal distribution of
income will result between the owners and management on the |
one hand and the bulk of the labourers on the other. The
former group will tend to spend income on luxury goods ahd
imports. There will be more equitable distribution of income

in the case where the export commodity is produced on a family

1l Albert 0. Hirschman The Strategy of Economic Development,
New Haven : Yale University Press, 1958, pp.98-116.
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size farm with smaller amounts of labour and small returns,
and’as a result of this there will be a demand for a broad
range of goods and services which will induce investment in
various domestic economic activitiesl. Baldwin argued that
the plantation economy often does not require cgmplex capital
and material inputs; the production functions for such capi-
tal goods and inputs will use inputs more nearly in the pro-
portions available domesticallya. This he argued will com-
pensate for the negative effects created with respect to in-

come distribution and conspicous consumption mentioned pre-

viously.

3. The Davelopment Theories

The theories presented in the previous two sections,
though to a certain extent confaining the analysesof the effect
of intermational trade on economic growth oF‘léss devaloped
countries, are not sufficiently elaborate to covefaawider scope
and the complexitiesof the ‘_devalopmem‘: process in these countries
since they do not examine their internal economic structure
at sufficient depth. The theory of comparative advantage
was criticised as not applicable to the situations in less

developed countries since it was based on assumptions of full

1 Douglas C. North, loc.cit.

2 Robert E. Baldwin,loc.cit.
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employment and perfect competitionl

The Heckscher-0hlin version of the comparative advantage theory
similarly has been criticized for its assumption of comparable
factors of production among countriesa. The so-called "“sta-
plé theories" were presented not as general theories of econo-
mic growth rmor even as general theories about the growth of
export-oriented sconomies, but rather as applicable to the
typical case of a new countrya. The conditions and conse-
quences discussed in the above mentioned theories can be con-
sidered to be mot customarily identified with less developed
countriés.

This section presents the theoretical contributions mades by
development economists to the relationship betwesn exports

and economic development in the context of the development
process of less developed countries.

Several development sconomists have put forward critical views
on the effect of foreign tréde on economic development of  less
developed countrises which stem from the primary ptroduction
nature of the exports of these countries. Hla Myint argued

that the growth in the primary export sector will rnot neces-

l Hollis B. Chenery, laé.cit.

2 Jacob Viner International Trade and Economic Development,
Oxford : Oxford University Press, 1953, p.l6.

3 Melville H. Watkinas, "A Staple Theory of Economic Growth",
The Canadian Journal of Economics and Political Science,
val, 29, no.2 [(May 1963), p.143.
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sarily have a multiplier effect on the per capita income due
to the lack of spread effects of this sectorl. Further,

he argued that although international specialization can have
an "educative effect!" on the people, which helps to develop
new wants and needs, it does not help to provide new methods
of efficient productione.

Gunnar Myrdal pbstulated that the spread effects of the
international trade of less developed countries are usually
weaker than its backwash effects and this will produce stag-
nation or impoverishmanta. Spread effects consist of the
external demand for traditional primary products and the back-
wash effects usually arise from the higher rates of population
growth, the inabilities of these countries to build an infra-
structure to compensate for the lack of investment incentives
resulting from the unfavourable sconomic conditions, and the
weakening of ths‘domsstic productive structure due to the com-
ﬁatition of cheaper imports from the developed countries .

Gerald Meier argued that the primary export sector in less de-

1 Hla Myint, "The Gain From International Trade and The Back-
ward Countries", Review of Ecornomic Studies, vol.22 (1854-
1855), pp.l29-42.

2 1Ibid., p.l40.

3 Gunnar Myrdal Economic Theory and Underdeveloped Regions,
London : Gerald Duckworth, 1857, pp.27-35.

4 1bid.
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veloped countries has failed to generate the transmission
mechanism for the growth of the rest of the economy in these
countries due to weak spillover effects and domestic impedi-
mentsl. Market imperfection due to factor immobility, price
rigidity, and a limited krnowledge of market and technological
conditions are the major reasons which limit the spillover
effects of primary exports to the rest of the economy.

Meier formulated the "factors of production' argument
and the "demonstration effect" argument fo explain his thesis
on domestic impediments. He argued that factor inflows in
terms of imported cheap labour brought in to expand primary
production for export had helped maintain low wages and this
had an adverse esffect on the economy. - The production of pri-
mary products under plantation management for export was orga-
nized as an enclave which enjoyed a monopsony and a mornopoly
position in the exchange procsssa. Natives, as labourers,
faced the monopsonistic power of the foreign plantations or
mining companies in determining their wages. Others who be-
came small producers, faced the competition of large well-

established exporting and processing firms which possessed

1 Gerald H. Meier, International Trade and Development,
New York : Harper and Row Publishers, 1863, pp.l182-84.

2 This argument was origimally presented by Hla Myint in
his article "An Interpretation of Economic Backwardness",
Oxford Economic Papers, 6 (Junes 1954), pp.154-55,
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monopsonistic powers in determining the price of the products
they sold. As consumers, they were faced with the monopolis-
tic powers of traders in buying the commodities they needed.
The resulting enclaves did not‘intégrata into the domestic
ecoromy but remained attached to the interests of the invest-
ing country giving rise to dual economies characterized by a
lopsided structure. The income effects of the enclave sector
were weak due to leakages of incdma'abrdad.

This argument was originally put Fforward by Singer and known
as Singer's thesis which states that "the primary export in-
dustries are located in the less developed country only in the
geographic semnse; they have not become an integral part of
the domestic economy and as a result of this the multiplier
affects of the original investment have not takan'place wherse
the industry is physically located but in the investing country
which supply all the inputs"l. In his later writing, Singer
argued that the interaction between ths enclave and the rest
of the sconomy was not absent but this interaction was of such

a kind as to lead to polarization or sharpened dualism within

1l Hans Singsr, "The Distribution of Gains Between Investing
and Borrowing Countries'", American Ecomomic Review Papers
and Proceedings, 40 (May 1950), pp.477-79. A similar view
was expressed in J. Levin The Export Ecornomies : The Pat-
tern of Development in Historical Perspective, Cambridge :
Harvard University Press, 1960, pp.l70-77.
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the economies of the less developed countriesl.

By raising of incomes of the small elite of the society fol-
lowing the expansion of the primary export sector, the ptropen-
sity to consume of this group was increased. The integration
of the primary export sector into the international economy
developed the desire of this smail elite to emulate the con-
sumption patterns and habits in the rich countries. As a
result, the savings rate on the economies of the less devesloped
countries was constrained and the divergence of export earnings
to low priority areas took placaa.

Prebisch argued that the terms of trade of the less
developed countries was sub ject to deterioration and rejected
Adam Smith's thesis that gains could bes obtained through inter-
national division of laboura. He put forward that the dispa-
rity between scomomic growth in the advanced countries [which
he termed the centrs) and that in less devsloped countries

{(which he termed the Earigherx) was due to the deterioration

of the terms of trade of the periphery the causes of which

1 Hans Singer, "The Distribution of Gains Revisited", paper
presented at first Inter PAS Conference at the Institute
of Development Studies, University of Sussex, May 18971,
p-3.

2 See J, Levin, op.cit., pp.177-79,

3 The "Praebisch thesis" is explained in Prebisch's two arti-
cles : "The Economic Development of Latin America and Its
Principal Problems", Department of Economic Affairs, United
Nations, 1850 and "Commercial Policy in Underdeveloped Coun-
tries", American Economic Review, 49 [March 1958), pp.251-
73. ‘
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were associated with cyclical movements of primary products
and industrial prices, the rates of increase in demand for
imports between the centre and the periphery and the dispa-
rity between the productivity of primary products in the pe-
riphery and the productivity of manufactured goods in the
centre.

The techrological role played by the centre and the role of
the supplisr of raw materials for the centre played by the
periphery led to the situation where the periphery did rot
share in the profits of the technological progress in the
centre whilst the increase in productivity in the periphery
benefited the centrel.

The deterioration in the terms of trade also arose from the
Engel's law which states that as income rises, a smaller
proportion of income is allocated for food consumption and

a rising proportion for non-food. This does rmot imply that
the absclute amount of income spent on food will decrease as
income rises since better quality of foods will be purchased
at the higher income level. Assuming an equal rise in income
For developed and less developed countries, the latter, Pre-
bish argued, will tend to spend a larger proportion of their

increased income on imports since they import the bulk of

1 Charles Frakenhoff, "The Prebish Thesis : A Theory of
Industrialism for Latin America", Journal of Inter-Ame-
rican Studies, no.4 (1962), pp.l185-206. See also Edmar
L.Bacha, "An Interpretation of Unequal Exchange from
Prebisch-Singer to Emmanuel", Journal of Development
Economics, 5, no.4 (December 1878), pp.323-25.
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their manufactured products from the former. As a result

of this, the primary product export prices relative to the
import prices of the manufactured products will be depressadl.
Other explanations for the deterioration of the terms of trade
were the technical progress in the developéd countries which
decreased the quantity of. raw materials used per unit of out-
put2 and the growth of synthetic materials as inputs in pro-
duction of various goods .

In line with the deterioration of terms of trade hypothesis,

a group of economists in Latin America based on Latin American
experience proposed what camn be labelled as the "dspendsncy
hypothesis". Gunder Frank considered the centre-periphery
relations as a chain of exploitation, in which a series of
economic and social relations transfer surplus valus from
satellite to metropolitan areas within less developed countries

and thence to developed countries4. However, Dos Santos did

1 Raul Prebish "Commercial Policy in Underdaveloped Coun-
tries", pp. 261-64.

2 Hans Singer, "The Distribution of Gains Between Investing
and Borrowing Countries", pp.477-79.

3 MRagrmar Nurkse, "Patterns of Trade and Development!, in
Gerald M. Meier, Leading Issues in Economic Development,
Third Edition, New York : Oxford University Press, 1976,
p. 708. o

4 Andre Gunder Frank, "The Development of Underdevelopment"
in James D. Cockcroft, st.al. (eds), Dependence and Under-
development, New York ; Doubleday & Company, 1872, p.b6.

A similar body of thesis is also advocated by Samir Amin
using Africa as a case. See Samir Amin, Accumulation On
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not consider that dependence had such an extreme effect on

the domestic economy. Santos argued,

dependence is not the "external factor"
which it is often believed to be. A na-
tional situation should be approached

by determining its own specific movement.
The international situation in which
this movement occurs is taken as a ge-
neral condition but not as a demiurge of
the national process because it is the
elements within a nation which destermine
the effect of international situations
upon the national reality.l

This argument implies that the adverse effect of the centre-
periphery economic relations to ths domestic ecornomy can be
minimized and the development of the domestic economy can
take place if suitable changes are made to the internal
structura'by making appropriate economic and social policies.

Singer later argued that whether increased foreign exchange

resulting from increased exports would have the desired

A World Scale : A Critigue of The Theory of Underdevelop-
ment, New York and London ¢ Monthly Review Press, 1974,

part 2 of Chapter 2 ; and Samir Amin, Unequal Daevelopment,
ﬁaw York and London : Monthly Review Press, 1976, Chapter

1 Theotonio Dos Santos, "The Crisis of Development Theaory
and The Problem of Dependence in Latin America", in Henry
Bernstein (ed), Underdevelopment 8§ Development : The Third
World Today, Harmondsworth, England : Penguin Book Ltd,
1976, p.72. In his later writing, Gunder Frank admitted
or clarified that depsndence should not be considered a
purely external relationship imposed on Latin American
society; dependence is also an internal element of this
society through the process brought about by the national
elements. See Andre Gunder Frank, Lumpen Bourgsousis
Lumpen Devselopment, New York and London : Monthly Review
Press, 1874, p.3.
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effect on the ecornomy depended on whether it led to increased
local savings and local investment (which would involve the
import mainly of capital goods) or whether it led to increased
consumption (which would involve the importof consumer goods)l.
The additional import capacity in the former case would fur-
ther add to the employment created directly and through link-

ages and multipliers, in producing additional exportsa. The

extent of the benefits produced by the primaﬁy export sector
depends among other thingson the ownershib of production. It
will make a considerable difference whether a commodity is pro-
duced by a multinational corporation or a ddmestic.enterprisa.
The income multiplier of the export ssctor will be greater if
the export commodities are produced by domestic enterprises™,
The argument for the deterioration of the terms of
trade of less developed countries has besn criticised by some
writers by pointing to the facts that do not provide a suffi-

ciently strong statistical foundation for any generalization

1 Hans Singer, The Strategy of International Devslopment,
London : The Mac Millan Press, 1975, p.94. For the rela-
tionship between primary exports and domestic savings,
see Alfred Maizels, Exports and Economic Growth of Deve-
loping Countries, Cambridge , England : Cambridge Univer-
sity Press, 1968, p.58. Maizels postulated that there
is positive association between exports and savings in
primary-exporting countries due to higher propensity to
save in the export sector then elsewhere or public sa-

vings rely heavily on taxes on export sector,.

2 Hans Singer, ibid., p.95.

3 Ibid. p.g2.
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about the declining terms of tradal. 0On theoretical grounds,
Meier questioned the deterioration of the terms of trade of
the less developed countries as the factor which inhibited

their economic growth. He reasoned as follows :

Even if it were true that the less deve-
loped countries experiesnced - secular
deterioration in their commodity terms

of trade, the question would still remain
whether this constituted a significant
obstacle to their development. The ans-
wer depends on what caused the deteriora-
tion and whether the country's factoral
terms of trade and income terms of trade
also deteriorated. If the deterioration

in the commodity terms is due to increased
productivity in the export sector, the
single factoral terms of trade (commodity
terms corrected for changes in productivity
in producing exports) can improve at the
same time. As long as productivity in its
export industries is increasing more rapid-
ly than export prices are falling, thes coun-
try's real income can rise despite the dete-
rioration in the commodity terms of trade:
when its factoral terms improve, the coun-
try benefits from the ability to obtain a
greater quantity of imports per unit of
factors embodied in its exports. Also pos-
sible is an improvement in the country's
income terms of trade (commodity terms mul-
tiplied by guantity of exports) at the same
time as its commodity terms deterioratses.
The country's capacity to import is then
greater, and this will ease development
efforts.2

1l See inter alia Theodors Morgan, "The Long-Run Terms of
Trade Between Agriculture and Manufacturing'", Economic
Development and Cultural Change, October 1959, pp.6-17;
Jagdish Bhagwati, "A Skeptical Note on The Adverse Se- -
cular Trend in the Terms of Trade of Underdeveloped
Countries", Pakistan Economic Journal, December 1960;
and Gerald M. Meier, International Economics of Develop-
ment, New York : Harper & Row, 1968, Chapter 3.

2 Gerald M. Meier "Conditions of Export-Led Development :
Note", in Gerald M. Meier, Leading Issues in Economic
Development, Third Edition, New York:0Oxford University
Press, 1976. pp.718-19,
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Balassa contributed to the analysis of the effects of
exports on ecoﬁomic growth of the less developed countries
by epecifically analyzing the trade patterns and policies
-of these countries. He criticized previous writers whao
have traditionally limited their attention to trade in final
goods, as if all stages of fabrication were undertaken domes-
ticallyl. This implies that the distinction must be clearly
made in the composition of trade of less developed countries
entering international trade. It was suggested by Balassa
that manufacturing should receive preferential treatment
vig-a-vis primary production for exports since productivity
tends to rise more rapidly in the former than in the latter
and that the expansibn of manufacturing industries provides
more indirect benefits by inducing investments in other
branches of industry and improving the quality of the labour
Forcea. For this purpose, Balassa proposed that esqual in-
centives need to bs given to industriai production for domes-
tic and fFor foreign marksets through the granting of a subsidy
to the exports of manufactured goods at a rate equal to the

tariff applied to the same goods, or by using differential: -

1 Bela Balassa, The Structure of Protection in Davelopiﬁg"
Countries, Baltimore andlondon : The John Hopkins Press,Ltd.
1871, p.ad. ' : .

2 Bela Balassa, "Trade Policies in Dsveloping Countries',
American Economic Review, Papers and Proceedings, (May
1871), p.1B85. See also a similar view in Hans Singer
and Javed Ansari, Rich and Poor Countries, Second Edition,
London : George Allen & Unwin, 1978, p.68.
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exchange rates for the manufacturing sectorl.‘ He further
argued that the import substitute industries can be a source
of economic growth in their early stage by replacing the im-
ports of non-durable consumer goods and their inputs by domes-
tic productiona. However, in the absence of manufacturing
exports, the expansion of industries producing non-durable
consumer goods and their inputs necessarily slows down after
imports have been replaced since domestic production cannct
continue to grow faster than domestic demand. At this stags,
he postulated that export-oriented policies of countrises which
have established an industrial base will lead to bstter growth
performance than policies favouring import substitution.
Export-oriented policies ' which provide similar incen-
tives to sales in domestic and in foreign markets, lead to re-
source allocation according to comparative advantage, allow.
for greater capacity utilization, permit the exploitation of
economies of scale, generate techrnological improvements in
response to competition abroad and, in labour surﬁlus coun-
tries, contribute to increased employment. ‘Dnca the initial
stage of import substitution as described above is over, sub-
stitution of imports by domestic production entails rising

costs due to the loss of sconomies of scale in small domestic

1 Bela Balassa, - loc.cit.

2 1bid., p.l8l.
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markets and the relatively capital intensive nature of pro-
duction. As a result, the domestic resource cost of saving
foreign exchange through continued import substitution under
protection will exceed the domestic rasource cost of earning
foreign exchange through exports and the difference will tend
to grow over timal.

The question often asked is what the level of ‘the exchange
rate should be to promote the exports of the ménuFacturing
sector as suggested by Balassa. In this connection, it is of
significance to take noteof what Ginor postulated with regard
to the exchange rate level in less developed counfriesix1re—
lation to the inflow of foreign capital to these countries.
According to Gimor, over the short period, an inflowof foreign
capitél depresses the potential demand Foﬁ Foﬁeign exchange
causing'exchanga rate to become lower than the equilibrium.
This affects the internal price system and distorts the allo-
cation of resources, thus shifting the économy from producing

tradable goods to importing thsma.

1 Bella Balassa, "Expofts and Economic Gﬁowth : Further Evi-
dance", Journal of Development Ecornomics, vol.5, no.2
(Jure 1978), pp. 181-82.

2 F. Ginor, "The Impact of Capital Imports on The Structure
of Developing Countries'", Kyklos, 22, no.l, 1869, pp.l104-
20. See also a similar analysis in Richard R. Nelson, "The
Effective Exchange Rate, Employment and Growth in a Foreign
Exchange-Constrained Economy", Journal of Political Economy,
vol.78, no.3 (May/June 1870), pp. 546-64.
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Conclusions .

This chapter has pfesented a brief survey of the re-
levant theories relating the primary export sector to econo-
mic growth in less developed countries. Some writers argued
that the external trade of any commodity has direct and indi-
rect benefits and can be considered as an engine of growth.
However other writers argued that the primary export sectors
in the less developed countries do not produce significant
growth effects on the rest of the economy.

The low linkage and multiplier effects and the deterio-
ration of the terms of trade were the major factors put for-
ward for the insignificant effects of the expansion of the’
primafy export sector on the rest of the economy. In view
of these Faétors, the bromotion for manufactured exports. by
the less developsed countries was suggested since manufactu-
ring activity will have larger domestic linkages and will
produce a better quality of the labour force. To accomplish
this, an appropriate exchange rate which will avoid an aver-
valuation of currency was advised in order to establish an
efficient domestic resources allocation in terms of growth
and employment. Where the expansion of the primary export
sector is pursued, larger effects on the domestic economy
would be prodLJced ifitis accqmpanied by a series of appropriate
economic and social policies to alter the existing dualistic
structuﬁe in the‘aoonomy and pursue a rational utilization-
of export earnings in order to generate increased investment

. and employment.



CHAPTER \'

THE DIRECT CONTRIBUTION OF THE
PETROLEUM INDUSTRY TO THE INDONESTAN ECONOMY

This chapter presents the first step in estimating
the impactof the petroleum sector on the Indonesian economy.
The direct impact of the petrolesum sector on the economy is
estimated through its direct impact:on balance of payments
and public saving};: Its direct impact on balance of pay-
ments and public saving, which establishes its contribution to
investment resources,; will then be used as the basis to estimate
its direct impact on national income. For this purposs,

this chapter is divided into three sections :

(1) The Direct Impact of The Petroleum Industry On

‘Foreign Exchange Earnings and Balance of Payments
(2) The Direct Impact of The Petroleum Industry on
Public Saving

(3) The Direct Impact of The Petroleum Industry On

Gross Domestic Product and Gross National Product

1 Ideally the direct impacton private saving ‘should also
be given. However due to unavalilability of data on this
variable, it cannot be presented here. It is expected
that this impact will be small as evidenced from the low
percentage of wages and salaries in petroleum's gross
value added and low linkage with the other sectors of
the economy which will be shown in Chapter VI.
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l. The Direct Impact of The Petroleum Industry 0O Foreign
Exchange Earnings and Balance of Payments

a. The Direct Impact on Foreign Exchange Earnings

In an analysis of the direct impact of the petroleum
industry on Indonesia's foreign exchange earnings, export
values alone have relatively little meaning. What really
matters in the context of Indnnesian pétroleum industry
are the amounts of foreign exchange that the petroleum in-
dustry actually brings into the country. These amounts
are known in the literature on the analysis of the.primary
export sector in less developed countries as the retained
valuesl of the petroleum industry.

~ The method used of arriving at the petroleum industry's
retained values deals with international current financial
flows, This is to substract from petroleum export proceeds
all foreign payments incurred to support the operation i.e.
imports of goods and services and net factor payments abroad.
In the context of .the Indonesian petroleum industry, thelw

retained values are derived as follows :

1 See interalia Raymond F. Mikesell, et.al. Foreign Invest-
ment in the Petroleum and Mineral Industries : Cass Studies
of Investor-Host Country Relations, Baltimore and London:
The John Hopkins Press, 1971, p.13l and Zuhayr Mikdashi,
The Community of 0il Exporting Countries : A Study in Go-
vernmental Co-opsration, London : George Allen & Unwin Ltd.,
1972, p.180. .
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Retaimed Values of Total Gross Value of Petroleum

Petroleum Industry's Output at International Prices -

Exports Production Costs in Foreign Ex-
change incurred by Foreign Petro-
leum Companies and Pertamina -
Factor Paymehts,to Foreign Petro-
leum Combanies - Foreign Exchange
Costs Related to Domestic Consump-
tion of 0il Products - Foreign Ex-
change Expenditures by Pertamina

For Dther than its Direct Petroleum
Production, Refining and Marketing

Operations

Table V.1 shows the development of the Indonesian petroleum
~industry's retained values during 1967 - 1876. Retained
values had increased from US$ 116 milliomn in 1967 to US$
3,321 million in 1976 at current prices or from US$ 116
million to US$ 429 million at 1967 export prices.

It is of interest to consider brisfly the esxpenditures com-
ponents of the petroleum industry's balance of payments
i.a. imports of goods and services and net factor payments
abroad. - Except for the period 1871 - 1973, imports of
goods and services had been the component commanding the
greatest expenditure of foreign exchangs. In recent ysears
of the period under study i.e. 1874 - 1976, imports of goods
and services constituted 23 - 26 per cent of the gross ex-
port proceeds. In 1968 and 1969, impbrts of Qoods and

services were esven highsr than thse retained values. In
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these yesars, imports of goods and services respectively
totalled US$ 138 million and US$ 146 million while retained
values were respectively US$ 91 million and US$ 115 million.
In all years during 1967 - 1972, the sum of imports of goods
and services and factor payments abroad were substantially
higher than the retained values going to the Indonesian
economy . This sum after 1872 however was smaller than the
retained values which probably reflected the development and
stage of the production and exploration activities in this
period which largely determined the import requirements of

the industry.

The Direct Impact on Ths Balance of Paymaents

The direct impact of the petroleum induétry's opération
on the balance of paymants‘is measured as the sum of petro-
laum indusﬁry's retained Qalues and the net capital inflows
to this industry. Since retained earnings had been the
ma jor source of fund used by tha'major producihg‘compénias
during 1867 - 1976 as indicated by the ratio of cumulative
retained earnings to cumulative value of capital as of the

end of 19781, the amortization of investment by these major

1

Sritua Arief Financial Analysis of The Indonssian Petrolsum
Industry, Jakarta : Sritua Arief Assocliates, 1977, p.l127 and
Sritua Arief Associates, Financial Performamceof Indonesia's
Petroleum Companies, Jakarta, Special Report, 1978.
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companies abroad had produced the negative net foreign ca-
pital inflow to the petroleum industry. Under these cir-
cumstances, the negative net forseign capital inflow to the
petroleum industry as stated in Indonesia's balance of pay-
ments for the period 1967 - 1976 did rot indicate the pre-
sanca of disinvestment in this industry as expressed in
some rapbrtsl. The fact that a.lot of Fobeign Funds were
borrowed by Pertamina for its own use without being . chan-
nelled through Indornesia's balance of payments system is
another factor for rejecting this disinvestment notion—.
The direct balance of payments impact made by the pstroleum
industry during 1967 - 1976 is given in Table V.2. This
impact, at current prices, increased from US$ 106 million
in 1967 to US$ 3279 million in 1976. Betwean theses two
years, at constant 1867 prices, this impact had increasesd
by nearly four times.

In order to sea the contribution of the petroleum in-
dustry to the entire system of Indonesia's balance of pay-

ments, the comparison is made here bstween the petroleum

See for instance International Monetary Fund, Balance of
Payments Year Book, various years.

The detail fFor this practice by Pertamina is presented in
Sritua Arief, The Indonesian Petroleum Industry : A Study
of Resource Management in a Developing Economy, Jakarta :
Sritua Arief Associates, 1976, Chapter V.
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industry's direct balance of payments impact with the en-
tire Indonesia's balance oF payments for the years under
study. To measure the significance of the petroleum in-
dustry's contribution to the entire system of Indonesia's
balance of payments, the percentage of the petroleum in-
dustry's balance of payments impact of Indonesia's total
foreign exchange availability was uaad; Foreign sxchange
availability in Indonesian context is defimed as the petro-
leum iadustry's balance of payments impact plus the sum of
non-petroleum exports, capital flows outside the petroleum
sector and errors and omissions. - Table V.3vindicates that
the petroleum industry's balance of payments impact expressed
as a percentage of total foreign exchange availability had
incressed substantially betwsen 1967 and 1976. It in-
creased Fromll.é;:er cent in 1867 to 47.0 per‘cent in 1976,
demonatrating that the Indonesian economy had become in-
creasingly dependent on its petroleum industry to provide

foreign exchange.
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Table V.1 Retained Values of The Petroleum Industry,
1 96 7 1976 '
(at current and constant 1967 prices
in millions of US dollars)
Item 1967 1968 1969 1970 1971 1972 1373 11974 1976
Gross Export Proceeds 244 303 366 434 517 913 1603 5065 6081
Imports of Goods & 66  -138  -146  -146  -152  -248  -337 -1370 -1608
Services .
Factor Payments Abroad -62 -74 -105 -128 -162 -285 ~-432  -1003 -1152
Petroleum Industry's, ‘
Retained Values 1186 =} 115 " 160 203 380 840 2692 3321
{at current prices)

Petroleum Industry's
Retained Values 116 o1 115 160 141 . . 225. . 308 361 429

(at constant 1867

prices)

Source

Balance of Payments,

. Year

1967-70

1971
1972
1973
1874
1975
1976

June and July 1978,

Conversion Rate

- Us$

1.0000
1.0030
1.0857
l1.1921
1.2026
l.2142
1.1545

International Maonetary Fund Balance of Payments Year Book for various years and
All items in these publications are ex-
pressed in terms of SOR (Special Drawing Rights composing of a basket of hard
currencies). The conversion from SDR to US dollars is done using the following
conversion rates as given by IMF.
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Table V.2 Direct Balance of Payments Impact of
The Petroleum Industry, 1867 - 1976
(at current and constant 1967 prices
in millions of US dollars)

I tem : 1967 1868 1969 1970 ...1971 1872 .. 1973 .. 1974 ..1975 . 1976
trol ' i ‘
Petroleum’'a Rstained 116 a1 115 160 203 380 840 2692 2946 3321
Values .
Petroleum Industry'sa) ~ ' S o : b)
Net Capital Inflows -10 -12 -12 -14 -13 -51 -274 -522 -21 -42
Direct Balance of Pay-
ments Impact (at cur- 106 79 103 146 190 329 566 2170 2925 3273
rent prices) ‘
Direct Balance of Pay-
423

ments Impact (at cur- 106 78 103 146 132 195 . 208 291 378
stant 1967 prices) :

a) The reinvestment of undistributed profits is not included here because complete data
are not available. The borrowed foreign funds made by Pertamina for its own use which
were not accounted for because they were channelled outside the control system of
Indonesia's monetary authorities are also not included here. Since the focus here is
to examine the contribution of the petroleum sector to the availability of foreign
exchange for use by the other sectors of the economy, these items are actually not . -
important in this context.

b] Estimated.

Source : See the source and explanation for table V.1




- 145 -

Table V.3 Foreign Exchange Availability, 1967-1976
: (at current prices in millions of US dollars)
I tem 1967 1968 1969 1970 1971 1872 1973 1974 1975 1976
Petroleum Industry's ~ :
--alance of Payments 106 79 103 . 146 180 329 566 2170 2925 3273
Impact : .
Non-FPetroleum Exports 527 569 629 739 - 794 879 1606 2189 1820 1901
Net Capital Inflows | ‘ " : t )
(in non-petroleum 307 214 273 293 437 233 149 405 355" 1980
sector) , ; | .
Errors and Omissions -30 -4 50 -6 -94 56 77 -315 -103 -182
Total Foreign Exchange a10 gs8 1055 1172 1327 1497 2398 4459 ags7 6978
Availability v
Petroleum Indsutry's
Balance of Payments - , L o : -
Impact as Per cent of g.2 12.5 14,3 22.0 23.6 48.7 58.5 47.0

Total Foreign Exchange
Availability

11.6

a) In these particular years, the repayments of Pertamina's debt were included

in Net Capital Inflows of nmon-petroleum sector since these payments were

‘taken out of the country's foreign exchange reserves.

Source

See table V.1
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2. The Direct Impact of The Petroleum Industry
On Public Saving

The government current revenues derived from the petro-
leum industry consisted of corporate tax payments, sales tax
payments and other related payments, royalties, signature bo-
nus, production bonus and other payments. These payments
are lumped together as Petroleum Revenues in Indonesia's Na-
tiomal Budget. Current revenues in Indonesia's national
budget are grouped into two major categories : petroleum re-
venues and non-petroleum revenues. Table V.4 shows the de-
velopment of these two sources of revenues during 1967-1976.
1t shows that petroleum revenues had started to dominate to-
tal current revénuss in Indonesian public finance sinca 1974.
Petroleum revenuas expressed as a percentage of total current
revenues had increased from 15 per cent in 1967 to 60 per cent
in 1976, The current and the future importance of pestroleum
ravanﬁes to govermnment ig clearly established.

The sum of petroleum revenues and non-pstroleum revenues
must exceed total government current expenditures during a gi-
ven fiscal year if there is to be any public_saving.‘ Based oﬁ
the contribution of pqtroleum’revanues to tctal domestic reve-
nues as indicated in Table V.4, public saving will increase to
thae extent that petroleum revenues grow Faétar than the rats
of growth of current expenditures. In this way the petroleum
industry can confribute to public saving and hence to total

investment resources. Table V.5 shows the public saving
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achievements of the Indonmesian govermnment during 1967 - 1976.
It can be deduced from these data that public saving in gens-
ral, other things being equal, would have beenlnegativa in the
absence of petroleum revenues which indicates that petroleum
revenues did contribute substantially to public savinmg and
hence to total investment resources which are a scarce factor
in the Indornesian economy.

Before concluding this section, it is useful to present
here some of the negative direct impact of Pertamina's Finan-
cial crisis in 1975 on Indonesia's balance of payments and
national budget. This information might be useful for gaug-
ing some possible positive direct impact of petroleum industry
to the Indonesian economy if this crisis did nmot happen.

Indonesia's foreign exchange reserves which totaled
around US$ 1.4 billionl at the end of fiscal year 1974 had to
be replenished by borrowing money from foreign commercial banks
at commercial terms because the government used this reserve
to settle some of Pertamina's loans. This action obviously
caused an extra cost to the Indonesian sconomy. In the past,
maintaining foreign exchange reserves only cost the Indonsesian
economy an amount equal to the opportunity costs of these fi-

nancial resources if these resources were just tied up in the

1 Bank Indonesia, Weekly Report, May 7, 1876.
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reserves. If these reserves produced a yisld then the annual
costs to the Indonesian economy were determined by the diffe-
rence between this yield and the inflation rate of currencies
held as reserves. By having foreign exchange reserves derived
from borrowed external funds, the annual costs to the Indone-
sian economy were not only the opportunity costs (expressed

as a percentage of the principal) or the difference bestween
yield and inflation rate of this reserve but also the interest
charges paid for maintaining it. This is therefore not an
altogether healthy situation from the national sconomic point
of view.

The budget effect of Pertamina's financial crisis had
been creafed by the US$ 800 million short-fall in Pertamina!s
payment to the government and the US$ 800 million as payment
to be made by the government on behalf of Pertamina to Perta-
mina's suppliers and contractorsl. The Follpwing moves wers
made by the govermment which affected the national budget

which in turn adversely affected public welfare :

(1) Raising the prices of petroleum products for domestic

. 2
consumption .,

1 Ministry of Mining's report to Parliament, May 21, 1976.

2 It is useful to note here that the prices of petroleum pro-
ducts for domestic consumption are sub ject to government
control and have been generally kept relatively low and in

- fact being subsidized.
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(2) BRaising the prices of imported fertilizers, rice,

sugar, wheat-Flour and pesticides.

The raising of the prices of petroleum products for domes-
tic consumption was announced on April 3, 1975 and the raising
of the priceé of imported fertilizers, rice and sugar was aﬁ-
mounced on Dqtober 29, 1975. The prices qF these products
were raised in order to remove or minimize the government sub-
sides on these products. In 1974/75 fiscal year, the govern-
ment directly subsidized the domestic petrol;um products con-
sumers sinca the doméstic sales revenues of petrolaum'products
Feil short of the amounts paid for prodﬁction and distribution
of these products by Pertamina. The amount of this subsidy
amounted to Rp 15.9 billion or US 38 million in i974/75 Fiscal
yearl. Direct subsidies on imported Fartilizare, rice, sugar,
wheatflour and pssticiaas in the sense pF charging consumers
leés than their puhéhase prices at intsrnatibnal market were
estimated at about US$ 1.05 billion for the 1874/75 aﬁd 1875/76

fiscal year combineda.

1 World Bank ‘Indonesia : Development Proépacts And Needsg,
April 1875, p.z2l.

2 1Ibid.



- 150 -

Table V.4 Current Revenues by Sources,

1967 - 1976

{ in billions of Rupiahs )

Fiscal Non-Petroleum Petroleum " Total Current Petroleum Revenues as % of
Year Revenues Revenues . Revenues .Total Current Revenues -
1967 51.2 S.0 60.2 ' 14.95
1968 116.6 33.2 149.8 ' 22.16
1968 178.1 65.8 243.9 26.98
1970 245.4 9g.2 344.8 | 28.79
1971 287.3 140.7 ~ 428.0 o 32.87
1972 380.1 230.5 590.6 39.03
1973 585.5 382.2 987.7 " 39.50
1974 789.1 957.2 - 1,746.3 ‘ 54.81
1975 993.9 ’ 1,248.0 2,241.9 55.67
1976 1,129.0 1,674.2  2,803.2 o 59.72

Sburce : Rencana Anggaran Pembangunan Dan Belan ja

Negara, Ministry of Finance, various years.
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Table V.5 Indonesian Government Public
. Saving, 1867 - 18976
.(in billion Rupiahs)

Fiscal ; Total Current Total Current ' Public
Year Revenues Expenditure Saving
198783 k n.a. ) n.a. n.a.
1968 149.8 149.8 o
1989 , 243.7 216.5 27.2
1970 344.6  ess.2 56.4
1971 | 428.0 348.1 78.9
1972 590.6 438.1 152.5
1973 957.7 713.3 254.4
1974 1,753.7 © 1,018.1 737.6
1975 2,241.9 1,332.6 909.3
1976 | 2,906.0 1,629.8 1,276.2

- a) No distinction was made in this year between current revenue
and development fund received in revenue side as well as
between current expenditures and development expenditures
in expenditure side of the budget.

Source : See table V.4.
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3. The Direct Impact of The Petroleum Industry Dn Gross
Domestic Product and Gross National Product

The magnitude of the petroleum industry's gross value
added is determined by the export and local sales values of
the petroleum industry's output. To find vaiue added as a
residual, variQQE deductions can be made from the industry's
total proceeds. The following notations and definitional
relationships . were used to describe the calculation of the
petroleum industry's direct contribution to Indonesia's Gross

Domestic Product and Gross National Product.

Notations

H .total receipts

E = export proceeds

L = local sales proceeds

KF = net foreign capital inflows

C =  total expenditures

M = imports of goods and services

G = +total payments to the governmeht

0 = other local payments including wages and salaries
FD = other net factor payments abroad

F = total net factor payments abroad

R = profits transferred abroad

%_ = value added ueing;ddmesﬁic accounting boncépts
V, = value added.using nafioaal accounting concepts
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Definitional Relationships

H = E+ L+ K.~ (1)
C = M+ G+ 0+ F_+A (2)
H = ¢C (3)
F = R+ F_ (4)

Value added as a residual using domestic accounting concepts

will be as follows,

H - (M+ D) (5)

Vi

or
V] = E+ L -Kc.=-(M+ 0) (6)

Value added as a residual using national accounting concepts
is expressed as follows,

,v2= H-(M+ 0+ R+ FD]

E+ L+ Kc-(M+ 0+ R+ F_]

E+_L+Ki,-[M+D-'-F) (7)

For a 1ass‘developad economy with a significant Fofaign-
éontﬁolied éxpoht sactor, Bross’National Prodﬁct is gsneﬁally
a more useful national accounting measure than Gross Domestic
Product. Gross Domestic Product exceeds Gross National Pro-
duct by the amount of nét factor payments made abroad. These
payments may often be very large which make Gross Domestic Pro-

duct gives an inflated view of the amount of goods and services
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actually available to domestic owners of factors of produc-

tion.

This bias is shown in Table V.65,

where contributions

of the Indonesian petroleum industry to Gross Domestic Pro-

duct and to Gross National Product are compared.

Table V.6 Petroleum Sector's Contribution to
' Gross PDomestic Product and
Gross Natiomal Product
(at constant 1960 market prices)
Contribution % of Contribution % of
Year to Gross Do-- éDP' to Gross Na- éNP

mestic Product tional Product
1967 13.55 3.02 7.74 1.74
1968 18.23 3.67 11.36 2.30
1969 22.24 4,19 15.41 2.93
1970 27.43 4,80 18.88 3.34
1971 31.07 - 5.09 19.92 3.29
1972 - 38.29 5.85 15.51 2.39
1973 44 .05 5.95 . 17.23 2.45
1974 154.00 _19.43 l116.68 15.45
1975 141 .66 16.96 104.83 13.21
1976 149.18 16.67 124.20 14,60

Source : Calculated on the basis of data

on the components of petroleum

industry's value added and data

given in National Income Accounts
and Balance of Payments.
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The figures in this table indicate that the direct contribu-
tion of the petroleum industry in Gross Natiomal Product had
been increasing during this period which was due both to in-
cﬁeasa in production velumes and prices. The share of domes-
tic value added attributed to the petroleum sector in Indone-
sia's Gross National Product had increased from 2.98 per cent
in 1967 to 11.41 per cent in 1976 and the corresponding de-
cline of the share of non-petroleum sectors. The share of
domestic value added attributed to non-petroleum sectors had

declined from 97.02 per cent in 1967 to 88.59 per cent in 1976.

Conclusions

The above general discussion of the historical develop-
ment of the petroleum industry, as measured by a number of in-
dicators directly related to the level of foreign exchange,
public saving and national output, points to the importance
of this industry in the Indonesian economy. This discussion
is useful in putting the petroleum industry in the perspective
of the rest of the ecornomy and in showing the direct contribu-
tions of this industry to a number of macro-economic variables.

Howsver ?or the purpose of measuring the direct and in-
direct ihpact of the petroleum industry on other industries
and on national income through its components, the approach

presented in the fore-going discussion is not sufficient. A
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better understanding of the structural characteristics of an
economic system and its response to the growth in a particular
sector, such as petroleum, can be gaimed by using an input-
output analysis and the macro-economic model. These ap-

proaches are presented in the subsequent two chapters.



CHAPTER VI

THE IMPACT OF THE PETROLEUM INDUSTRY
ON THE INDONESIAN ECONOMY :
THE INPUT-OUTPUT APPROACH

This‘chaptsr deals with the applicatioﬁ of the imput-
output model to assess the impact of the petroleum industry
on the Indonesian economy. Two quantitativa measures of
this impact are presented and analyzed :

(1) The petroleum sector's interindustry linkages with

the rest of the economy .

(2) The econﬁmic multipliers generated by the growth in

the final demand for petroleum sector's output.

The data used for the impact estimates were taken from

the Indonesian input-output table of 1971. This table is of

three dimensions : 175 x 175 sectors, 66 x 66 sectors and
19 x 19 sectors. For the purpose of inter-sectoral compa-

rison of the impact of each sactbr‘on the economy, the 19 x 18
sector modél was chosen since it is sufficient to cover the

ma jor sectors of the econdmy. However since in the 18 x 19
sector model, the petroleum mining is lumpedvtogather‘with

the other typss of miﬁing; an attempt was made to segregate

the pstroleum & natural gas mining from the restof the mining

- 157 -
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sector. This was done on the basis of data given on petro-
leum mining in the 66 x 66 sector model where petroleum mining
is giveﬁ separately. The traditional agricultural sectors
which appear in two separate sectors in the 19 x 19 sector
model, i.e. paddy and other farm products, were aggregated into
one sector called '"farm products". Also public administration
and other services were aggregated into "Other Services'". As

a result of this reduction and aggregation the 18 x 19 sector
model is still retained although in slightly revised form.

In this model, the petroleum industry is represented by two.
sectors : petroleum mining and petroleum refining which producs
two different types of commoditias i.e. crude oil and petroleum

products.

The following are the classification of sectors used in this

study :
Sector 1 : Farm Products
Sector 2 : 0Other Agricultural Crops
Sector 3 : Livestock & Products
Sector 4 : Forestry
Sector 5 : Fisheries
Sector 6 : Food, Beverage & Tobacco Industries
Sector 7 »Miscellanaous Industriess
Sector 8 Petroleum Refining

Sector 9 Public Utilities



- 159 -~

Sector 10 : Construction
Sector 11 :  Trade
Sector 12 : Restaurants 8§ Hotels

Sector 13 Transport & Communication

Sector 14 Fimancing, Real Estate § Business Services

Sector 15 Other Services

Sector 16 : Petroleum & Natural Gas Mining
Sector 17 : Coal 8 Metal Ore Mining
Sector 18 : O0Other Mining 8§ Quarrying

Sector 18 Unallocated Industries

L 13

The Input - Output Model

The balance equation between output and final demand

in the imput-output model is formulated as follows,

n

X, = L ox,.+Y, . (1)

i j=1 ij i
where Xi is the vector of gross output of sector i
[i=l,2’ LI I B I ] nJ
: xij is total output of sector i used as input by
sector j [(j= 1,2, vv... N)

Yi is vector of final demands for output of sector i

Following Leontief's assumption that the input used ina sector
is a unique function of the level of output in that sector, we
can then specify the technical coefficients ( aij ) to be as

follows,
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= i (2)

It follows from equation {2] that

.. = a,. X. 3
le N , (3]

Substituting equation (3) into equation (1) we obtain

m
X, = z a,, X, + Y, (4]

Given the level of final demand, the open input-output sys-
tem of balance equation depicted by equation (4) can be
solved for n unknown levels of output of producing sectors
in terms of known final demand for esach sector's output.‘

This general solution can be derived as follows :

Equation (4) can be expressed in the following multi

equations,
xl = allxl+ a12x2+ ceaasens *+ alan+ Yl
X2 = a21x1+ 822X2+ ceseasseas * aanX + Y2
[ ] [ L] b (5]
Xn_ = anlxl+ an2X2+ ........f annxn* Yn

Transferring all the X's to the left-hand-side we obtain

the following set of simultaneous equations,



Xy = la)%+ =
Xo = [y %, + &
xn - (aanl+ a

Equation system {B) can be written in matrix

toring out Xi .

_
(l-273) - &,
-ay  [l-35;]
= 8n1 ~f2
S

This matrix system

form

(1

where I

A

Solving X

X
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(1-

can then be

-A)X

matrix containing aij

(1 - A"t

et InTn 1
- * aanxn] = Y2
s G
e+ @ X ) =Y
nn N n

form after fac-

qn Xy Yy

q2n Xo Yo

annj xn Yn
pu— - —a e ——od

written in abbreviated

Y (7)

is identity matrix

as its elements

in terms of Y following matrix rule we obtain

Y (8)

where (I - A]-l is the inverse dF matrix (I - A).
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The balance equation (8) implies that all intersectoral flows
are considered as being of domestic origin and imports are
treated as non-competitive. This balance equation is not
appropriate for the analysis of intersectoral linkages in the
economies of the less developed countries which exhibit é sub~-
stantial pérsistent dependence on import of input for their
domestic industries. For this haﬁter, the inverse matrix

net of imports is determined under the following conditionsl:

{(a) impoFts are treated as competitive.

(b)) the level of competitive imports is determined out-
side the system of sectoral interdependence.

(c) imports have proportional relationship with gross

domestic output.

In this case, adjustments have to be made to the previous
balance equation to take account of the imported component in
determining the proper level of output from the sectoral inter-
dependence system if we want to measure the intersectoral 1link-
ages among domestic productive sectors since imports congtitute

linkages which produce linkages in the exporting countriss.

1l This is known as Model III in the treatments of import in
input-output model developed by Matuszewski et.al. which
was adopted in determining the Leontief's inverse net of im-
ports for the Indonesian input-output table. See T.1. Ma-
tuszewskl, et.al "Alternative Treatments of Imports in In-
put-Output Models : A Canadian Study", Journal of the Royal
Statistical Society, Series A, 126, Part 3, 1963, pp.417-19.
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These adjustments are made by subtracting the values of com-
petitive imports from the fimal demand before multiplying the

vector so obtained by the Leontief's inverse matrix thus

X = (1 -a)"t (y - M) (2]

where M 1is imports vector,
The'proportionality relationship between imports and gross

domestic output level is given by

sk .
M = mX . (10)
%
where m is the Factor of proportionality. On the basis of
)
this proportionality relationship, each tn;[i==l,2,..... n)

is an import coefficient which is given in the following re-

lationship (based on equations (4) and (10} ) :

o i :
my = v (11)

Equation (11) forms a diagonal matrix of import coefficients.

The following system of simultaneous equations then can be

written,
X = a X + a x + e s a + a X + Y - ITI* X
1 1171 1272 e In"n 1 171
X = A, X, * a,,X5% cisneees + a X + Y -m*x
2 2171 22" 2 ' 2n’'n 2 22
. . ° . . [12)
X = + *
n - anl xl + ana xa + " s ¢+ " 0000 + ann Xn Yn - mn xn
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Transferring all the X's to the lefthand-side ws obtain the

Following new set of simultaneous equations

. ) N _
Xl - [allxl+ 812X2+ cer s + alnxn]+ lel— Yl
X_ - (a_, X, + X_ + + X )+ moX_=
n - anl l ana 2 e s 8 s 5w ann n mn n"‘ Yn

Equation system [13) can then be writtem in matrix form

after factoring out Xi as follows,

- : % e B e ~
Cl-all+ ml] - 812 had a e & 00 - Eln Xl YlT
-a_. (l-a__+ *) X Y
21 ST F22T Ml T ottt T Fen 2 2
-8 - a - LI I ] . [l - 8 "m*J X Y
nl n2 * nn n n n
- ———d - - e p—

This matrix system can then be written in the following

short form,
. * - :
(I -A+MIX = Y so that

X = (I-A=+ M1y o (14)

* . . < s
where M. is matrix of import coefficients.
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Inter-Sectoral Linkages in
The Indonesian Economy

The degree of the petroleum sector's interdependence
with the rest of the sectors in the Indonesian economy can be
deduced from the input-output table of Indonesia. Interde-
pendence of an industry with the rest of the economy is known
in development literaturgzxsbackward and forward linkages of
this particular industryl. There are two maiﬁ methods that

have been widely used in a calculating these linkages :

(1) Chenery - Watanabe's Method2

(2) Rasmussen's Method3

Chenery and Watanabe define backward linkage of an industry
as the ratio of its inter-industry purchases (intermediate
inputs] to its total gross output. An industry is considered
to have high backward linkage if inputs purchased from other
industries constitute a large share of the value of its gross

output. Forward linkage is defined as the ratio of interme-

1l These are based on the ideas proposed in Albert Hirschman
The Strategy of Economic Development, New Haven, Connecti-
cut : Yale University Press, 1958, pp.98-116.

2 Hoilis B. Chenery and Tsunehiko Watanabe, "International
Comparison Production Structure'", Econometrica, vol.26
(l9s8), p.492.

3 Norrsghard P. Rasmussen, Studies in Inter-Sectoral Rela-
tions, Amsterdam:North-Holland Publishing Company, 1956,
Chapter 8, p.133. See also Siegfried Schultz, "Intersecto-
ral Comparison As An Approach To The Identification of Key
Sectors", in Karen R.Polenske and Jiri V.Skolka, Advances
in Imput-0Output Analysis, Cambridge, Massachusetts : Bal~-
linger Publishing Company, 1876, pp.l144-47.
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diate demand to total demand for the output of an industry.
. An _industry has high forward linkage with the rest of the
ecoromy if a large share of its output is purchased by other
industries.

In the input-output notation, backward linkage index

C uj ] is defined as

where Uj is the total purchase o?vinputs by industry |,

and forward linkage ( w. )] is defined as

where wi is the total amount of intermediate demand for

output of sector 1i.

The liﬁkage'ihdices developed by Chenery - Watanabe re-
late only to the direct effects of an increase in the output
of different industries on the whole economy. A more appro-
priate index of the interindustry linkages is to calculats
both the direct and indirect repercussions of the growth in a
particular sector on the rest of the ecornomy. ' Rasmussen's
method serves this purpose and therefore it was adopted in
this study. ”

Haémussen's ihdices of power éF dispérsion and sensiti-
vity of dispersiorn&eré used to measure réspactivaly Hirschman's

backward and forward linkages. The indices of power of dis-
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persion and sensitivity of dispersion wereobtained by nor-
malizing respebtivaly the average inverss matrix of column
i (ji=1,2, ¢vcesse. N) and the average inverse matrix of
row i (i= 1,2, ..... n) of an input-output model.

The normalizing factors proposed by Rasmussen for each of

. . ™ | g]
these indices are —= = P bij fFor the index of power
n i=1  j=1 of dispersion -
1 n n .
and —= z = bi' for the index of sensitivity of dis-
n =1 i=1
persion. Here bi' is the element of the Leontief's inverse
matrix. This normalizing procedure was prdposed in order to

make these indices suitable for making intersectoral compari-
sons. Thus the following definitions of backward and forward

linkages were adopted. :

: n
L T b,
=1 *d
u., = (index of power of
J 1 n n :
— Z z bi' "~ dispersion)
n i=1 j=1
1 n
kP o
w, = {index of sensitivity
i 1 N n ;
—- I T b,. of dispersion)

2

n® =1 i=1 Y,

Using the basic data given in tables VI.l and VI.2, the inter-
séctdral‘linkéges in the Indonesian economy along with their

respective ranks are shown in tables'VI;S and VI.4.
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Table VI. 1 The Input Coefficients Matrix
ggtor 1 2 3 a 5 5 7 8 g 10
Sector
1 0.2451S 0.000l0 0.01028 0.00000 ©.00125 0.33728 0.00096 0.00000 0.00000  '0.00215
2 0.00015 0.22659 0.00400 0.00000 O.UUODU» 0.19440 0.02351 0.00000 0.00000  0.00001
3 0.00222 0.00166 0.22788 0.00000 0.00000  0.001068 0.00198 0.00000 0.00000° 0.00000
4 0.00108 0.00463 0.00001 0.05867 0.00204 0.00204 0.02048 0.00000 0;00001 - 0.11233
5 D.00000 0.00000 0.00021 0.00000 0.15191 0.00334 0.00001° 0.00000 0.00000 0.00000
6 0.00060 0.00001 0.00382 0.00000 ©0.00153 0.02837 0.01081 0.00000 - 0.00000 0.000C0C
7 0.02249 0.03488 0.00388 0.03441 0.01825 0.03048 0.21920 0.04072 0.030685. 0.24982
8 0.00021 0.00587 0.00033 0.02194 0.00715. 0.00863 0.01359 0.02301  0.25838. 0.00660
g 0.00029 0.g0242 0.00032 0.00747 0.00045 0.02022 0.01888° 0.00854 0.02802° 0.00191
10 D.UDE5S‘VU.UD720 p.00376 0.01401 0.00007 0.002068 0.00439  0.00477 0.00750 0.00143
.ll 0.01072 0.04322 0-02470 0.036835 0.02853 0.04820 0.08466 0;01540 g.07310. 0.137393
12 0.00082 0.00568  0.00022 0.00712 0.00734 0.00786 0.00588 0.006848  0.01355 0.00743
13 0.00683 0.03048 ’0.01398 0.02804 0.01802 0.04153 0.03382 0.01455 0.05641  0.06322
14 0.00219 .0.01142 0.001668 0.00885 0.00446 0.008395 0.01613 0.02615 0.01192 0.01266
15 0.00018 0.00095° 0.00003 0.00083 0.00038 0.00235 0.00188 0.00516 0.00150 0.00164
16 D.00000 0.00000 0.00000 jt].(]DCll:l(:l, 0.00000 0.00000 0.00292 0.52290 0.00000 @ ©.00000
17 0.00000 O 00000 0.00000 0.00000 0.00000 0.00028. 0.00355 0.00000 0.00000 0.00000
18 0.00000 0.00000 0.00000  0.00000 U.UODOD, 0.00040 0.00000 0.000068 ©0.00000 0.00000
0.00425

—
.o

0.00080

0.00421

0.00028

0.00368

0.00754

0.01147

0.00220

0.02455

0.00318
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Table VI.1 ﬁnonaw:cmau@
T_ggter 11 ‘12 13 14 15 16 17 18 18
Sectar

1 0.00018 0.10658 0:00268 0.00000 0.00704 0.00000 0.00000 0.00000 - 0.03815 -
2 0.00076 0.04712 0.00018 0.00000 0.00052 0.00000 0.00000 0.00060 0.05788
3 0.00000 0.10638 0.00447 0.00000 0.00290 0.00000 0.00000 0.00000 0.00000
4 0.00087 0.00327 0.00067 0.00007 O0.00l16 0.00000 0.00048 0.00418 0.00187
5 0.00000 0.09870 0.00105 0.00000 0.00188 0.00000 0.00000 0.00000 0.04618
& 0.00211 0.17669 0.00698 0.00009 . 0.00641 0.00000 0.00000 0.00000 0.19331
7 0.02619 0.01731 0.16856 0.04326 0.08813 0.00440 0.03578 0.04826 0.20798
8 0.01827 0.01565 0.0S300 0.00448 0.01075 0.00560 0.08081 0.00931 0.03675
] 0.00630 0.01838 0.00655 0.00726 0.01985 0.02029 0.08414 0.0000S 0.00288
10 . 0.00331 0.00435 0.00487 0.08245 0.00721 0.00127 0.00525 0.00240 0.00000
11 0.01057 '0.07013 0.03023 0.00910 0.02587 0.00193 0.02820 0.01494 0.10370
12 0.005l10 0.00256 0.00346 0.0l061 0.00212 0.00416 0.01140 0.00159 0.06138
13 0.02090 0.03862 0.03796 0.03519 0.01540 0.00545 0.03590 0.00899 0.04350
14 0.02830 0.01434 0.01044 0.04752 0.01108 0.01006 0.01423 0.00814 0.03465
15 0.00010 ©.01118 0.00322 0.00000 0.01733 0.00133 0.00282 0.00151 0.06677
16 0.00000 0.00000 0.00000 0.00000 0.00000 0.00563 0.00000 0.00000 0.00000
17 0.00000 0.00000 0.00000 ©.0C000 0.00000 ©.00000 0.00030 0.00000 0.00000
18 0.00000 0.00000 0.00000 ©.00000 0.00011 0.00000 0.00000 0.00000 0.00209
19 0.00984 0.00136 0.01887 0.00298 0.02883

0.00010

0.00038

0.00016

0.10230
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Table VI.é Inverse Matrix
r\\\\gefffz\\ 1 2 3 4 5 B 7. 8 9 10
e Sector
.1 1.32641 0©.00468 .0.02066 0.00402 0.00864. 0.3668l. 0.01655 0.00432 0.01068 0.01135
- 0.00273 1.29843 0.00898 0.00468 0.00411 0.25621 0.04528 0.00505 0.01027 0O.01755
3 0.00425 0.00469 1.29554 0.00180 0.00172 0.00584 0.00636 0.00198 0.00368 0.00385
4 0.00322 0.01008 0.00124 1.06742 0.00394 0.00774 0.03513 0.00338 0.00442 0.12016
5 0.00035 0.00171 0.00056 0.00;58»‘1.19483 0.00655 0.00308 0.00174 ©0.00440 . 0.00252
6 0.00232 0.00507 0.00600 0.00439 0.00596 1.03766 0.02481 0.00463 0.01232 0.01085
7 0.04135 0.04318 0.00889 0.03896 0.02614 0.04902 1.23694 0.03751 0.04905 0.18902
8 0.00346 0.01813 0.00418 0.02375 0.01427 0.02892 0.03282 1.03870 0.27993 0.03353
3 0.00188 0.00687 0.00151 0.01155 0.00270 0.02678 0.03408 0.02345 1.03810 0.01474
10 0.00433 0.01240 0.00574 0.01734 0.00153 0.00870 0.01202 0.00943 0.01333 1.00931
11 0.02087 0.06145 0.03683 0.04316 0.04348 0.07567 0.13612 0.03197 0.09211 0.18020
12 0.00163 0.00973 0.00102 0©.00973 0.01019 0.01319 0.01353 0.01113 0.02074 0©.01405
13 0.0l299 0.04878 0©.02185 0.03918 0.02713 0.04743 0.05737 0.02757 0.06783 0.08405
14  0.00508 0.02121 0.00441 0.01508 0.00800 0.02127 0.03504 0.03193 0.02868 0.03060
15 0.00061 0.00248 0.00032 0.00205 0.00138 0.00462 0.00541 0.00822 0.00663 0.00424
18 0.00197 0.00881 0.00226 0.01798 0.00764 0.01553 0.02698 0.53647 0.12282 0.01887
17 0.00018 0.00033 0.00007 0.00028 0.00017 0.000685 0.00538 0.00031 0.00038 0.00149
18 /0.00015 0.00078 0.00018 0.00143 0.00061 0.00165 0.00185 0.03340 0.01218 0.00143
19 0.00237 0.00855 0.00126 o.oossé‘.o;ou701 0.01386 0.02287 0.00648 _0.03252 0.01243
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Table VI. 2 (thtinued)
gotor 11 12 13 14 15 16 17 18 19
Sector
1 0.00524 0.21948 0.01176 0.00499 0.01880 0.00147 0.00575 0.00670 0.17018
2 0.00593 0.10287 0.01329 0.00603 0.01167 0.00l116 0.00583 0.00798 0.14471
'3 0.00137 0.13082 0.00802 0.00253 0.00535 0.00072 0.00274 0.00108 0.01408
a4 0.00318 0.00844 0.008289 0.01343 0.00627 0.00066 0.00383 0.00721 0.01553
5 0.00162 0.11015 0.00263 0.00188 0.00450 0.00067 0.00240 0.00254 0O.06280
6 0.00693 0.17792 0.01353 0.00504 0.01501 0.00138 0.00603 0.008S7 0.20597
7 0.02847 0.03740 0.12226 0.05855 0.06945 0.01347 0.05900 0.04261 O.18294
8 0.02721 0.03775 0.10160 0.01678 0.02580 0.01304 0.05583 0.01580 0.06551
g 0.00917 0.02769 0.01621 0.01186 0.0257S 0.02188 0.08212 0.00321 0.02478
10 0.00693 0.01130 0.00959 0.07861 0.01058 0.00269 0.00961 0.00447 0.01245
11 1.02171 0.10078 0.05439 0.0374S 0.04024 0.00643 0.04110 0.03009 0.16589
12 0.00734 1.00874 0.00782 0.01367 0.00616 0.00500 0.01564 0.00501 O.06899
13 0.02853 0.05851 1.05744 0.04207 0.02931 0.00888 0.04238 0.01730 0.08026
14 0.03338 0.02722 0.02246 1.05598 0.01893 0.01198 0.02375 0.01337 0.09522
15 '0.00148 0.01342 0.00538 0.00110 1.02012 0.00169 0.00496 0.00431 0.07020
16 '0.01448 0.02011 0.04951 0.00917 0.01403 1.01255 0.05117 0.00858 0.03098
17 0.00021 0.00036 0.00101 0.00042 0.00057 O0.00005 1.00062 0.00033 0.00160
18 0.00117 0.00167 0.00468 0.00071 0.00125 0.00055. 0.00486 1.00074 0.00562
19 - p.0l251 0.00810 0.00572 0.00327 0.02516 0.00115 0.00828 0.03409 1.08877
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Table VI.3 Backward l.inkage Indices in The
Indonesian Economy, 1971
Sector u.j Rank
l. Farm Products 0.92237 10
. Other Agricultural
Crops 0.938409 8
3. Livestock &
Products 0.84341 15
4. Forestry 0.83043 16
5. Fisheries 0.86685 12
6. Food,Beverage & To- _
bacco Industries 1.25931 3
7. Miscellan?ous 1.10959 7
Industries
8. Petroleum Refining 1.15136 4
9. Public Utilities 1.14732 5
10. Construction 1.11485 5]
l1l. Trade 0.77080 17
1l2. Restaurants & Hotels 1.33193 2
13. Trangpor? & Commu- 0.96001 9
nication
14. Flnanclpg,ﬁeal Es?ata 0.86373 13
8 Business Services
15. Dther Services 0.85452 14
16. PetrolauT § Natural 0.70024 18
Gas Mining
17. Coal.S'Mstal Ore 0.90324 11
Mining
18. Other Mln}ng s 0.76923 - 18
Quarrying
19. Unallocated Indus- 1

tries

1.56233
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¢

Table VI.4 Forward Linkage Indices In The

Indonesian Economy, 1871

S ector w.l Rank
l. Farm Products 1.40399 3
» Other Agricultural
Crops 1.23696 5
3. Livestock &
Products 0.84779 9
4. Forestry 0.83839 13
5. Fisheries 0.88092 11
6. Food,Beverage & To-
bacco Industries 0.98484 8
7. Miscellaneous
Industries 1.47855 1
8. Petroleum Refining 1.18365 5}
9. Public Utilities 0.87753 12
10. Construction 0.78571 16
1l1. Trade 1.406e6 2
l2. Restaurants § Hotels 0.78754 15
13. Transport 8§ Commu-
nication 1.14012 7
14, Fimancing,Real Estate ' ' ' -
8 Business Services 0.82775 10
15. Other Services 0.73390 17
16. Petroleum & Natural
Gas Mining 1.24842 4
17. Coal & Mstal Ore 0.84256 19
Mining
18. Other Mining 8 0.68087 18
Quarrying
18. Unallocated Indus- 14

tries

0.82416
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A perusal of Table VIfg';reveals that petroleum and natural
gas mining sector Had tha lowest value of backward linkage
index which implies that this sector drew relatively little
from domestic productive sectors, directly and indirectly.
The low backward linkage of the petroleum and natural gas mi-
ning was likely due to the capital intensive nature of opera-
tion and the capital equipment required had been largely im-
ported and.not supﬁlied by the domestic productive sectors

in the Indonesian economy.

Although backward linkage index of the petroleum refining was
guite high 1.15136, the index should not be taken by itself
to indicate a high interdependence of this sector with the
rest of the Indonesian economy because a large portion of its
intermediate input was drawn from the petroleum industry it-
self. Of the 126.8 million rupiahs value of petroleum refi-
ning's»intermediate inputs, 104.1 billion rupiashs or 82 per
cent were drawn from the petroleum industry itself. It is
also of interest to know that of the 16.8 billion rupiahs va-
lue of the petroleum and natural gas mining's intermediéte
inmputs, 3.1 billion rupiahs or 1815 per cent constituted the
imputs supplied by the petroleum industry itself. Taking
these into abcount, the reported backward linkage indices
for the two segments of the Indonesian petroleum industry in
Table VI.3 are substantially overstated iFfit is.Usedwin

estimating the pstroleum industry's backward linkage with non-
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petroleum industries. Table VI.5 shows the sources of in-
termediate imputs used by the petrolesum industry.
Table VI.5 Sources of Intermediate Inputs Used

By The Petroleum Industry, 1871
Lin billions of Rupiahs)

Inputs From Inputs From
Petroleum Non-Petroleum Total
Industry Industries
Petroleum § Natural 3.1 13.7 16.8
. Gas Mining {18.5) {(81.5)
Petroleum Refining 104.1 c2.7 -126.8
(82.1) (17.9)
Petroleum Industry 107.2 36.4 143.6
(74.7) (25.3)

Note : Figures in the parentheses indicate
the relative shares of the total.

Source : Biro Pusat Statistik, Tabel Input-0Output
Indonesia, 1971.

Another observation that can be made in this badkward linkage
context is the similarities between the total interinduétry
use of the Indonesian petroleum industry and ﬁhat of the pe-
troleum industry in the United States as reported by Chenery

and WEtanabel. The United States was taken for comparison

g

1l Hollis B. Chenery and Tsunehiko Watanabe loc.cit., p.502.
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since this is the country where most of the investors and
technology in the Indonesian petroleum industry come from
and also it is also a major crude oil producing country. The
extent of similarity in the use of intermediate product is

measured using the following formula as suggested by Chenery-

Watanabel,
z af. g
gf:g - j 1] J
. r a9, xS
j 1] J

Here gig denotes the intermediate use of output of sector i
and the supercripts f and g denote the countries stqdiea\
which are respectively Indonesia and the United States. Si-
milarity in the intermediate use of a product is indicated
when the value of §zg is equal to unity.

In order to make the Indonesian input-output tabls comparable
with that of the United States as used by Chenery - Watanabe
in their stud&, the Indonesian input-output tables was aggre-
gated and reduced to size 29 x 29 sectors Following Chenery -
Watanabe's classification of sectors. Table V1.6 shows
the comparison of total interindustry use in selected indus-
‘tries between Indonesia and the United States. Two compari-
sons were made since the country used as the basa affects the

results. The results indicate that the patterns of the uss

1 1bid.
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of intermediate inputs in the two segments of the Indonesian
petroleum industry i.e. petroleum & natural gas mining and
petroleum refining were quite similar to those in the United
States. This imply that the backward linkageof the Indonesian
petroleum industry is expected not to differ very much with

the growth of the Indonesian ecornomy in the future. In this
particular industry, the notion of similarity of production
structure irrespective of differences in the level of economic
growth might clearly apply and the discussion on the linkages
in the primary export sector and related sectors in less deve-
loped countries which are technologically determined by the
developed countries actually should only focus on Férward link-
age as will be shown later. |

The forward linkage index of the petroleum and natural
gas mining was among the higheé£ in the Indonesianreconomy.

It Eeached 1.24842 in1971. This high index, however, should be
analyzed further whether it really indicates a high interdepen-
dence of this sector with the rest of the domestic productive
sectors. For this purpose, an examination of the final dis-v
position of the petroleum mining's output should be made.

Since all production is for the purpose of satisfying
final demand, output of all industries will eventually be con-
sumed, invested or exported, directly and/or indirectly. The
ultimate disposition of petroleum mining;e output ié found by
multiplying the patrolqum mining row in the inverse matrix by

the final demand matrix of the input-output table.
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Table VI.6E  Comparison of Total Interindustry
Use By Sectors Between Indonesia
and the United States Using Chenery-
Watanabe Classification of Sectors

Sector Indonesia-U.S.A. U.S.A., - Indonesia

(1] Apparel l.225 0.816

(2) shipbuilding 1.322 0.757

(3) Leather 8 Products 0.843 1.187

(4) Processed Foods 0.838 - 1.193

(5) Fishing , l1.184 0.845

(8) Grain Mill Products 1.128 0.888

(7) Transport 1.590 0.629
.[8] Miscellen?ous 1.724 0.580

Industries :

(9) Transport Equipment 0.624 l1.6802
{10) Rubber Products 1.132 0.884
(11) Textiles 1.301 0.769
(12) Machinery 1.096 0.923
(13) Iron 8 Steel V - l.222 0.859
(14) No;;ﬁ:siiiic Mineral 0.773 1.294
(15) Ltumber & Wood Products 1.665 - 0.801
(18) chemicals : 1.025 0.976
{17) Printing § Publishing 1.139 0.878
(18) Agriculture & Forestry 0.624 1.548
(19) Non-Metallic Minerals 0.444 : 2.255
(20) Petroleum Refining 0.898 l1.107
(21) Non-Ferrous Metals 0.872 1.147
(22) Metal Minings8 Quarrying 2.380 0.431
(23) Coal Products l.425 = - 0.702
(24) Trade - 0.486 | 2.056
(25) Paper & Products 0.868 1.1582
(26) Electric Power 1.752 ' 0.571
(27) Coal Mining 6.784 0.147
(28) services 1.443 0.880
(29) Pétgzieuw & Natural 1.128 0.914

Source : Sritua Ariasf, "The Production Structure oF’Thé“
Indonesian Economy: An International Comparison",
SANKHYA, The Indian Journal of Statistics{forthcoming].
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DOf the total 280.8 billion rupiahs value of petroleum mining's
outputs, 104.4 billion rupiahs or 37.2 per cent constituted
the intermediate and domestic final demand created by the pe-
troleum industry's itself and 173.6 billion or 61.8 per cent
was disposed directly for exports. Only 2.8 billion rupiahs
or 1 per cent of petroleum mining's output was contained in
other’industries' outputs.

The share of other industries' outputs in petroleum
refining's output shows a different situation. OF the total
199.8 billion rupiahs valus of petroleum refining's outputs,
only 8.3 billion rupiahs or 4.2 per csﬁt constituted the in-
termediate‘and domestic Final demand creatsd by the petrolsum
industry itself and 10.1 billion rupiahs or‘5.l per cent was
disposed for exports. The remaining components of total de-
mandfﬁr~patrolaum refining's outputs were madeof intermediate
demand created by non-petroleum industries (126.6 billion ru-
piahs or 63.4 per cent) and domestic consumption (54.8 billion
rupiahs or 27.4 per cent). The conclusion that can be derived
here is that the forward linkage index of the Indonesian pe-
troleum industry is expected to grow as the aconomy‘ia more
diversified and produce positive aFFectstx:dohestic productive
sectors (which will make the high forward linkage index more
meaningful from development point of view),.the less of exports
of petroleum industry's buthtsareirnthé form of crude oil
and more in the form of refined products. Table VI.7 shows
the ultimate diépcsition of petroleum industry's outputs by

purchasing industries and Final demand categories.
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Table VI.7Z7 Ultimate Disposition of Petroleum Industry's
OQutputs by Components of Total Demand, 1971
( in billions of Rupiahs )

Intermediate Intermediate Intérmediaterw Domestic Change
Total Demand by Pe- Demand by Pe- Demand by Non- Consump- of cInvest- Exports
Demand troleum Mining troleum Refining Petroleum In- tion Stock ment
dustries : ' .
Powro eun 280.8 1.8 99.8 , 2.7 - 3 - 173.6
g (0.57) (35.54) (0.986) | (1.10) A (61.83)
P;‘t;‘zif‘r‘\’“ 199.8 1.6 4.4 126.6 54.8 2.3 - 10.1
& g (0.80) (2.20) (63.368) = (27.43) (1.15) ' (5.086)
Total Pe- . i " '
troleum 480.6 3.2 104.2 : ~129.3 - 54.8 5.4 - - 183.7
Industry (0.67) (21.68) (=26.90) {11.40) (1.12). 7 (38.23)
Noté ¢ Figures in parentheses indicate the relative shareé of the

components of total demand in total demand.

Source : Biro Pusat Statistik Tabel Irnput-Qutput Indonesia, 1871.
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The preceding analysis of inter-sectoral linkages using
Rasmussen's technique has one important limitation. These link-
ages are of a technological kind derived from the inverted imput-
output table and thus are estimated solelyon the basis of per
unit change in final demand for the outputof any sector. As such
they do not take into consideration the relative sizes of the sec-
tors in the economy. Becauseof this, these measures may give
an incomplete and sometimes 8 distorted picturs.

The sectoral backward and forward linkage indices weighted
by their respective final demands are respectively shown in tables
VI.8 and VI.9 These final demands were normalized to fit the
Rasmussen's interﬁretationof’linkaga indices around a basis of
unity while at the same time allowing consistent inter-sectoral
comparisons. ’Table VI.8 shows that petroleum refining which
ranked as fourth when the backward linkages were not weighted
dropped to the thirteenth when it was ranked according to the
weighted backward linkages. The petroleum § natural gas mining
sector which‘ranked as nineteesnth in the unweighted backward
linkages, ranked as eleventh in the weighted backward linkages.
In terms of linkage indices, the ranks of petroleum refining
and petroleum § natural gas mining dropped from respectively
the sixth and fhe Fourtﬁ in the unweighted forward linkages to
respectively fourteenth and ninth in the weighted forward link-
ages. These hodifiad linkages, however, do not invalidate the
analysis presented previouslyon the comparative linkages of
these segments of the petroleum industry with the domestic sec-

tore of the sconomy.
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tries

Weighted Backward Linkage Indicses
In The Indonesian Economy, 1871
Weighted Backward
t r
See ‘D Linkage Index Rank
1. Férm Products 5.99550 3
. ODther Agricultural 2.34943 g
Crops
Products
4. Forestry 0-57755 15
S. Fisheries 1.31068 10
6. Food,Beverage §8 To- 6.72308 2
bacco Industries
7. Miscella?eous 8.66701 1
Industries
8. Petroleum Refining 0.77440 13
9. Public Utilities D.22579 16
10. construction 5.608%9 4
1l1. Trade 4,50363 5]
12. Restaurants S 3.00830 a
Hotels
13. 'Tr‘anspor‘t & Commu-~ 3.53639 2
nication '
14, Fimancing, Real
Estate 8 Business 1.23080 12
Sarvices
15. Other Services 3.79791 B
Gas Mining
17. Coal & Metal Ore 0.17017 17
Mining
- - Quarrying
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Weighted Forward Linkage Indices

Table VI.S
In The Indonesian Economy, 1971
' ; Weighted Forward
Sector L.inkage Index Rank
l. Farm Products g.12608 2
2. Dther Agricultural
Crops 2.92343 8
3. Livestock &
Products 0.84865 13
4. Forestry 0.58310 15
5. Fisheries 1.34707 11
. Food,Baverage & To-
bacco Industries 5.25777 4
7. Miscellaneous ‘
Industries 11.54835 !
8. Petroleum Refining 0.78267 14
9. Public Utilities 0.17270 16
10. Construction 3.95275% 6
ll. Trade 8.21650 . 3
12. Restaurants &
Hotels 1.77874 10 -
13. Tramsport &8 Commu-
nication 4.19386 S
14, Fimancing, Real
Estate 8 Bus inass 1.32214 l2
Services :
15, Uthér,Sarvices 3.286182 7
168. Petroleum 8 Natural ‘
Gas Mining . 2.20708 9
17. Coa% § Metal Ore 0.12106 17
Mining
18. Dther Mining & '
Quarrying 0.09927 18
19, Unallocated Indus- 0.07393 | 19

tries
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Inter-Sectoral Economic Multipliers

The impact of the growth of demand for petroleum industry's
output on the economy using input-output analysis is presented
below by estimating two types of sectoral multipliers : house-
hold income multiplier and output multiplier, Before pre-
.senting the results, the methodology of estimating these mul-

tipliers is in order.

Houssehold Income Multiplier

The Keynesian income multiplier in macro-economics in-
dicates the overall total of direct and indirect effect on in-
cohe of one unit increase in final demand. The overall total
eFFecf here means the sum of direcp, _indireqt and induced
eFFactsf

The input-output model ban be used to evaluate the in-
'coma effect dus to changes in final demand for output of a
particular sesctor of the ecormomy using the income multiplier
concept of economic theory. For this purpose, the derivation
of partial income multiplier (measuring only the direct and
indirect effects) is described fFirst which then will be used
to derive the total income multiplier which measures the direct,
indirect and induced e?Fects on income of a unit increase in
the final demand for output of a sector. |

Denoting the elements of the Laonéie?'é inverse matrix
net of imports by bij'srand if only one particular sector of

the economy is producing, the total direct and indirect output
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reqguirements of this producing sector can be calculated from

the following equation,

- - o - = - -
X bll bip teerens by 1 bl'lT
X2 bal b22 cmeeesa ban ‘ (] b21 (15)
Xn bnl bna .......:bnn 0 bnl

b— — o — . et e —

IF Vi is the value added ﬁer unit value of output in sector
i, then the output of bij contributes fvibij to the value
added in the economy; Following the above equation, the
total income édded by a unit increase in the Final demand for
output of sector 1 (partial multiplier dencoted by r%‘] will
be, |

r = Vlbll + vab21 + tisane. * annl

The above partial income multiplier takes into account only
the income generated by the total output requirements of one
unit demand for output of sector 1. In the economic process,
the repercussions of the initial change in final demand for
the output of sector l}do not end here, The additional in-
come initially generated is bound to induce more consumption,
more investment and consequently more income. For this mat-

ter, income multiplier that takes into account the successive
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rounds of consumption expenditure is more useful. This in-
come multiplier is called the total income multiplier.

The total income multiplier can be derived by treating
household sector (private consumption) as production sector
(imput) in addition to the éxisting ones. To do this, the
household row in the input-output table is created and its
values are derived from the value added entries which indicate
the household income. The following are the new input-output
relations where subscript k indicates household and Y? in-

dicates the remaining final demand components.

X, = X X ot eeeneen ® X #X  * Y]
Xo = X+ X+ + X +X_ +v¥
2 T Xop*tXggtoreeeees an* Yot Y2

(18]

= : %
Xn - xnl'.' xn2+ * 8 8 00 + xr.‘r_'+ xnk-’ Yn

In terms of technical coefficients, the system of equations

(16) can then be written as follows,
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Xl = 811x1+ alax2+ ceusens ¥ alnxn + alkxk + Yl
= X X + X + v¥
Xo = @)Xy +aXor cennee + 8, X+ 35 X 2

: s : : : (17)
= X, + X + X, + ¥
xn = 81 an2X2+ R Bk k N
X, = oa X+ X_ + + X o+ X + y¥
R T Bty T e et e P X B X Y Y

Denoting cij's as elements of the Leontief's inverse
matrix net of imports after including household row and
column in the system (the inverse matrix here is therefore
augmented) with final demand vector consisting the values
of all the components of fimal demand with only one pro-
ducing sector (sector 1), then the total direct, indirect
+ and induced output requirements of this producing sector,

denoted by vector d, can be written as follows,

[~ = [~ - - "1 = —
X1 ©1 cl2 seeane cln . Clkj 1 dll
X2 1 °21 c22 canuas c2n S D dal
| - =] | ae
Xn Cnl cna ceanan Cnn an . dn
2 8 8 & 8 8 4 D-
X | ®k1 ®ka2 - Ckn SRS B A
e O — - oy b —
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Here O indicates the output that households must produce
per unit of final demand for output of sector 1l. Since the
output of household is the income earned by households, Ckl
indicates the total additiomal income generated by an addi-
tional unit increase in final demand for the output of sector
l. It inéludes not only the direct and indirect income ef-
Fects but also the’induced income effect.

The explanation of household income multiplier for this par-’
ticular sector (sector 1) ecan be used as the basis for general

definitions of sectoral household income multipliers which.

are as follows :

a) Partial Household Income Multiplier ( lsz )
n V,_ .
iZ. = z bi- . . Xhl
JP i=1 J i
where Vhi is the value added by final payment to house-
hold sector. I
b) Total Household Income Multiplier ( lzjt ]
k
v
Z. = z c.. . hi
e =1 X

i
where k = n+ 1 and'cij is the elements of the augmented

inverse matrix.

These sectoral total multipliers are also found, as explained

before, in the household row of the augmented inverse matrix.
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Sectéral partial and total household income multipliers are
respectively shown in tables VI.l2 and VI.13 which were calcu-
latedon the basis of data given in tables VI.2, VI.l0and VI.1l1l.
These tables show that the petroleum industry represents the
production sectors with the lowest household incpms multipliers,
either partial or total. Petroleum 8§ natural gas mining has
partial household income multiplier of 0.02882 and total house-
hold income multiplier of 0.05502. The Figures for petroleum

refining are respectively D.DSSSS and 0.15008.

Dutput Multiplier

Sectoral output multipliers are merely the sums of columns in
the inverse matrices. The partial output multiplisr for sec-
tor | is the sum of cells in column j of the Leontief inverse

matrix : .
' z E b

The total output multiplier for sector | is the sum of cells

in column j of the augmented Leontief inverse matrix

k

Z . = z c, .
2” jt 4= 1]

Tables VI.1l4 and VI.15 show Easbectivaly the.partial and total
output multipliers by éectors calculated on the basis of data
given in tables vi.2 and VI.1l0 and priﬁary inputs. Table VvI.1l4
shows that the partial output multiplieh‘oF the patroléum B na-
tural gas mining is the lowest due to ﬁhe low value 6F its in-
direct component which indicates its esmall impact on the rest

of the economy.
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The total output multiplier of this sector is: 8lso the
lowest as shown in Table VI.15. On the other hand, the pe-
troleum refining's partial and total output multipliers are
rala;ively high. This different magnitude of the output
multipliers between these two segments of the petroleum in-

dustry reflects the differences in their interindustry 1linkages.

TablesVI-]éiand VI.l7 summarize the direct, indirect and in-
duced contributions of each sector to the Indonmesian economy
through household income and total output in 1971. The re-
lative shares of esach sector reported in these tables were
calculafad on the basis of absolute contributions made by

each sector to total household income and total output which
were determined by multiﬁlying the total final demand plach'
on each sector by their respective total ﬁultipliers presentsd
in the previous saction. An examination of Table VI.16 in-
dicates that both segments of the petroleum industry were a-
mong the least ccﬁtributor to household income. Petroleum
refining contributed only 0.50 per cent of the total housshold
income while petroleum & natural gas‘mining contributed only:
0.48 per cent. In total output, the relative tbtal contri-
butions made by the petroleum industry proved to be relatively
low. The relative cohtributions made by petroleum refining
and petroleum § natural gas mining to total output were respec-

tively 1.13 per cent and 1.65 per cent.
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The Augmented

Leontief

Inverse Matrix

gctor 1 2 3 a 5 6 7 8 g 10
Sector
1 1.45441 0.14564 0.09480 0.09893 0.06308 0.49778 0.15670 0.05762 0.13813 0.17162
2 0.04050 1.34002 0.03086 0.03268 0.02076 0.30486 0.09663 0.02078 0.04787 0.06484
3 0.02056 0.02265 1.30498 0.01380 0.00891 0.02253 0.02422 0.00877 0.01992 0.02408
a 0.00927 0.01676 0.00475 1.071S1 0.00661 0.01393 0.04176 0.00590 0.01045 0.13774
5 0.02331 0.02699 0.01386 O0.01861 1.20456 0.03005 0.02822 0.01130 0.02726 0.03127
6 0.06705 0.07634 0.04343 0.05238 0.03443 1.10388 0.09568 0.03158 0.07677 0.09189
7 0.12320 0.14433 0.04208 0.10706 0.06664 0.12300 1.33751 0.09576 0.13005 O.30403
8 0.02036 0.03674 0.01398 0.04628 0.02172 0.04621 0.06132 1.04574 0.30682 0.05469
9 0.00926  0.01483 0.00578 0.0l1702 0.00594 0.03432 0.04215 0.02652 1.04644 0.02397
10 0.00848 0.01698 0.008l5 0.02042 0.00342 0.01295 0.01656 0.01116 0.01747 1.01451
11 0.09637 0.15453 0.08057 0.10915 0.07677 0.16293 0.22880 0.06342 0.17740 0.28474
12 0.02843 0.03931 0.01657 0.02964 0.02203 0.04067 0.04294 0.02231 0.0474S 0.04768
13 0.05643 0.09761 0.04700 0.07140 0.04628 0.11187 0.11483 0.04566 0.12115 0.14844
14 0.02833 0.04689 0.01791 0.03238 0.01928 0.04513 0.06057 0.04164 0.05180 0.05980
15 0.02735 0.03192 0.01580 0.02188 0.01317 0.03198 0.03463 0.01936 0.03325 0.03772
16 0.01113 0©.01983 0.00756 0.02477 0.01168 0.02490 0.03700 0.55028 0.16193 0.03033
17 0.00053 0.00071 0.00027 0.00054 0.00032 0.00100 0.00577 0.00045 0.00073 0.00192
18 0.00145 0.00220 0.00093 0.00239 0.00118 0.00298 0.00326 0.04333 0.01347 0.00305
19 0.00668 0.01330 0.00376 0.00982 0.008S1 0.01828 0.02769 0.00827 0.03681 0.01783
20 0.38877

0.36039

0.39687

0.20874

0.26724

0.15890

0.39462

0.15008

0.35888

0.45127
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Table VI.1D ( Continued)
gotor 11 12 13 14 15 16 17 18 18 20
Sector

-1 0.10481 0.34751 0.12505 0.12487 0.36726 0.02101 0.12290 0.23104 0.31730 0O.48856
2 0.03531 0.14770 0.04671 0.04140 0.11448 0.00693 0.04045 0.07417 0.20516 0.14414
3 0.01406 0.15586 0.02246 0.01780 0.04976 0.00328 0.01767 0.02968 0.03155 0.08226
4 0.00788 0.01402 0.01364 0.01910 0.02274 0.00158 0.00937 0.01781 0.02201 0.02310
5 '0.01948 0.14132 0.02295 0.02338 0.06701 0.00418 0.02342 0.04278 0.09740 0.08764
6 0.05728 0.24761 0.07081 0.06565 0.19122 0.01127 0.06527 0.12241 0.31531 0.24705
7 0.10992 0.11210 0.20355 0.14457 0.15950 0.02749 0.14967 0.12360 0.28133 0.25058
8 0.04035 0.05334 0.12655 0.03260 0.07180 0.01562 0.13130 0.04542 0.09361 0.06450
g 0.01490 0.03443 0.02273 0.01876 0.04585 0.02301 0.08887 0.01613 0.03267 0.02813
10 0.01016 0.01513 O0.01326 0.09250 0.02188 0.00333 0.01342 0.01175 O0.01690 0.01585
11 1.08044 0.18042 0.13l122 0.10820 0.25580 0.01796 0.12020 0.16243 0.27677 0.28819
12 0.02824 1.03351 0.03159 0.03883 0.07928 0.00810 0.04023 0.05208 0.10776 0.10252
13 0.08232 0.10857 1.09588 0.09275 0.14757 0.01551 0.0S214 0.09343 0.14679 0.16580
14 0.05152 0.04872 0.04310 1.07781 0.08246 0.01554 0.04508 0.05424 0.09020 0.08900
15 0.02229 0.03808 0.02904 0.02614 1.09291 0.00577 0.02944 0.05118 0.10885 0.10206
16 0.02160 0.02855 0.06762 0.01775 0.03886 1.01395 0.06855 0.02463 0.05079 0.03495
17 0.00048 0.00067 0.00131 0.00074 0.00150 0.00010 1.000S3 0.00083 0.00197 0.00131
18 0.00217 0.00286 0.00582 0.00182 0.00477 0.00075 0.00604 1.00300 0.00701 0.00494
19 0.01587 0.01208 0.00953 0.00731 0.03691 0.00181 0.01223 0.04165 1.13339 0.01646
20 0.28037 0.33235 0.31898 0.33753 0.98115 0.05502 0.32986 0.63168 0.38607 1.37560.
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Household Direct Input

Coefficients, 1971
Sector Coefficient
l. Farm.Products 0.18475
2. Dther Agricultural
Crops 0.18640
3. Livestock S
Products 0.10097
4. Forestry 0.14444
5. Fisheriss 0.07497
6. Food,Beverags 8§ To-
bacco Industries 0.071e0
7. Miscellaneous
Industries 0.13717
8. Petrolsum Refining 0.03298
8. Public Utilities 0.17188
10. Construction 0.18258
1l. Trade 0.17246
l2. Restaurants B
Hotels 0.07562
13. Transport & Commu-
nication 0.14584
14. Fimancing, Real
Estate S8 Business 0.179158
Services
15. Dther Services 0.64489
16. Petroleum & Natural
Gas Mining 0.02807
17. Coal & Metal Dre
Mining 0.17371
18. Other Mlvlng 8 0.42604
Quarrylng ’
19. Unallocated Indus- 0.00000

triss
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Sectoral Partial Household
Income Multipliers

Table VI.12

tries

0.00000

Sector Direct Effect Indirect Effect Partial
Component Component Multiplier
1. Farm Products 0.18475 0.08420 0.26903
2. Other Agricultural 0.18540 0.10613 0.29253
Crops ,
3. Livestock & 0.10097 0.03347 0.13444
Products
4. Forestry 0.14444 0.04492 0.18936
5. Fisheries 0.07497 0.02763 0.10260
6. Food,Beverage & To- 0.071860 0.07075 0.14235
bacco Industries y
7. Miscellaneous 0.13717 0.10311 0.24028
Industries .
8. Petroleum Refining 0.03298 0.02697 0.05996
9. Public Utilities 0.17189 0.13945 0.31134
10. Construction 0.18258 0.13877 0.32135
11. Trade 0.17246 0.03740 0.20986
l2. Restaurant & 0.07562 0.08339 0.15901
Hotels
13. Transport & Commu- 0.14584 0.07519 0.22103
mication P . N
14, Financing, Real
Estate 8 Business 0.17915 0.06514 0.24429
Services :
15. Dther Services 0.64489 0.22510 . 0.86999
16. Petroleum B Natural 0.02607 0.00275 0.02882
Gas Mining :
17. Coal B Metal Ore 0.17371 0.07399 0.24770
\ Mining .
18. Other Mining & 0.42804 0.09134 0.51738
Quarrying A
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Sectoral Total Houseshold
Income Multipliers

Table VI.13

tries

S t’ - Partial Induced Effect Total
. , ®° °© Multiplier Componant Multiplier
—
1. Farm Products 0.26903 0.08136 0.360398
2. Other Agricultural 0.29253 0.10434 0.39687
Crops
3. Livestock 8
Products 0.13444 0.07430 0.20874
4. Forestry 0.18936 0.07788 0.26724
5. Fisheries 0.10260 0.05630 0.15890
6. Food,Beverage & To- '
bacca Industries 0.14235 0.22642 0.36877
7. Miscellansous 0.24028 0.15434 0.39462
Industries
8. Petroleum Refining 0.05996 0.038012 0.15008
9. Public Utilities 0.31134 0.04754 Q0.35888
10. Construction 0.32135 0.12992 0.45127
l1l. Trade 0.20986 0.07051 0.28037
12. Restaurant & 0.15901 0.17334 0.33235
Hotels
13. Transport & Commu- 0.22103 0.09795 0.31898
nication
14, Financing, Real
Estate 8 Business 0.24428 0.09324 D.33753
Services '
15. Dther Services 0.86999 0.11116 0.98115
16. Petroleum S Natural
Gas Mining 0.02882 0.02620 0.05502
17. Coal § Metal Ore ' '
_ Mining _ 0.24770 0.08216 0.32986
18. Other Mining . 8
Quarrying 0.51738 0.11430 0.63168
19. Unallocated Indus- 0.00000 0.38507 0.38607
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Table VI.14 Sectoral Partial Output Multipliers

tries

5 c t - Direct Effect Indirect Effect Partial
© ° Component Component - Multiplier
1. Farm Products 0.68041 0.77575 1.456186
- Other Agricultural 0.57601 0.99338 1.56939
Crops
3. Livestock § 0.69433 0.63718 1.33151
Products
4. Forestry 0.73954 0.57148 1.31102
5. Fisheries 0.71768 0.65083 1.36851
6. Food,Beverage & To- 0.25406 1.73404 1.98810
bacco Industries
7. Miscellaneous 0.40244 1.34929 1.75173
Industries _
8. Petroleum Refining 0.33513 1.48254 1.81767
9. Public Utilities 0.48695 1.32435 1.81130
10. Construction 0.35792 1.40212 1.76004
11. Trade 0.88620 0.35067 1.21687
12. Restaurant & 0.26679 1.83595 2.10274
Hotels
13. Transport & Commu- 0.62521 0.89033 1.51559
nication
14. Fimnancing, Real
Estate § Business 0.75022 0.61336 1.36358
Services
15. Other Services 0.85812 0.49093 1.34905
18. Petrolsum B Natursl 0.93974 0.16575 . 1.10548
Gas Mining
17. Coal & Metal Ore 0.69772 0.72824 1.42596
: Mining
18. Other Mining & - 0.87178 0.34264 1.21440
Quarrying _
19. Unallocated Indus- 0.00000 2.46648 2.46648
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Table VI.1l5 Sectoral Total Dutput Multipliers

tries

F
s ctor Partial Induced Effect Total
° Multiplier - Component Multiplier
l. Farm Products 1.45616 0.93745 2.38361
2. Other Agricultural 1.56939 1.07534 2.64473
Crops
3. Livestock B 1.33151 0.63035 1.95186
Products
4. Forestry 1.31102 0.73738 2.04841
5. Fisheries 1.38851 0.42654 1.79505
6. Food,Beverage 8 To-
B e les 1.98810‘ 1.00994 2.99804
7. Miscellaneous
oo ane 1.75173 1.00929 2.85102
8. Petroleum Refining 1.81767 0.44286 2.26053
9. Public Utilities 1.81130 1.0l1289 2.82419
10. Construction 1.78004 1.24138 3.00142
11. Trade 1.21687 0.78320 '1.98007
12. Restaurants & 2.10274 0.95215 3.05489
Hotels
13. Transport & Commu- 1.51559 0.88621 2.40180
nication
14. Financing, Real
Estate & Business 1.36358 0.92604 2.28962
Services
15. Other Services 1.34905 2.48377 3.83282
16. Petroleum 8 Natural 1.10549 0.14773 1.25322
Gas Mining
17. Coal & Metal Ors '
S N ining 1.42596 0.99209 2.41805
18. Other Mining & 1.21440 1.61565 2.83005
Quarrying
18. Unallocated Indus- 2.46648 1.25636 3.72284
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Total Contributions of Various
- Sectors To The Indonesian Economy
Through Household Income, 1871

Table VI. 186

Absolute

X . Relative
Sector .;ConFrlputlon Contribution
(in million Rps)
l. Farm Products 234.26 11.67
2. Dther Agricultural 93.80 4.67
Crops
3. Livestock 8
Products 18.69 0.83
4. Forestry 18.59 0.92
5. Fisheries 24.03 l.20
6. Food,Beverage S.To- 196.88 9.81
bacco Industries
7. Mlscallangous 308.24 15.35
Induestries
8. Petroleum Refining 10.08 0.50
9. Public Utilities 7.06 0.35
10. Construction 227.02 11.31
11. Trade 163.81 8.16
12. Restaurants 8 75.086 3.74
Hotels
13. Tra?spoft & Commu- 117.50 5.85
nication
14. Fimancing, Real
Estate 8 Business 48.10 2.40
Services
15. Other Services 436.07 2l.72
16. Petroleu.'.lm _8 Natural 9.73 0.48
Gas Mining
17. Coal § Metal Ore 6.21 0.31
Mining
18. Other Mlplng &8 g.21 0.45
Quarrying
19. Unal}ocated Indus- 3.485 0.17
tries
Total 2007.81 100.00
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Total Contributions of Various
Sectors To The Indonesian Economy
Through Total Qutput, 1871

Table VI.1l7

Absolute

. . Relative
Contribution . .
(in million RAps) Contribution
1. Farm Products 1555.87 11.59
2. Other Agricultural 625.06 4.685
Crops
3. Livestock 8§ k
Products 175.66 1.31
4. Forestry 142.47 1.086
Fisheries 271.41 2.02
6. Food,Beverage & To-
bacco Industries 1600.56 11.93
7. Mlscslla?eous é228.93 15.80
Industries
8. Petroleum Refining 152.04 1.13
9. Public Utilities 55.58 0.41
10. Construction 1508.95 11.25
1l. Trade 1156.92 8.62
l12. Restaurants 8 689.98 5.14
Hotels
13. Transport & Commu-
mication | 884.75 6.59
14. Financing, Real
Estate 8 Business 326.29 2.43
Services
15. Dther Services 1703.50 12.69
16. Petrolagm.s Natural 521 .56 1.65
Gas Mining
17. Coa} § Metal Ore 45.56 0.34
Mining
18. Other Mining &
Quarry ing 41 .26 0.31
19. Unallocated Indus-
tries 33.39 0.23
Total 13418.74 100.00
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Conmclusions

The conclusions that can be derived from the calcu-
vlations of the petroleum industry's interindustry linkages,
disposition of petroleum industry's outputs and the impact
analysis of the growth in the petroleum industry's outputs

are the following :

(1) The data support the general hypothesis that the export
of primary products fFrom the less developed countries
slip out of the country without leaving much of a trace
in the rest of the economy in terms of linkages with the

domestic sectors.

(2) The backward linkage effects of the Indonesian petroleum
industry is expected not to alter very much in the future
because of the technological determinism by tha country
having capifal intensive technology which led to ths

rigidity of the pattern of its interindustry usa.

(3) The forward linkage index of the Indonésian petroleum in-
dustry on the other hand is expected to grow ahd beacoma
more related to domestic productive sectors, the less the
exports of petroleum industry's outputs are in the form
of crude oil and the more they are in the form of refined
products. It is in this type of linkage actually.the
relevance of the discussions on linkages in devslopment

literature might lie. A higher forward linkage index



(4)

-EOJ_ -

of the petroleum mining with larger components of its

‘Final demand in the form of crude oil exports is less

meaningful from the view-point of well integrated do-

mestic economic sectors.

The data also support the general hypothesis that the
Foﬁeign—controllad primary export sector in less deve-
loped countries does not produce a significant income
multiplier in the economy where it operates. The
household income and output multipliers prodgced by
petroleum & natural gas mining proved to be_thaJ}qwést

in relation to those of other sectors.



CHAPTER VII

THE _IMPACT OF THE PETROLEUM INDUSTRY
ON THE INDONESIAN ECONOMY : THE
MACRO-ECONOMIC APPROACH

This chapter presents the estimate of the impactof the
petroleum sector on the Indonesian economy using the partial
macro—économic models. The models used were based on tha
theoretical framework developed by Bos et.al.l,and that by
Maizels2 giving respectively the impact of privaté foreign
investmant and primary exports on the economies of less deve-
loped countries.

The macro-economic approach differs from the inpuﬁ-
output approach in the sense that the latter contains specific
industry groups with particular production functions. The
macro-economic approach provides a complementary method since
it enables a statistical test to be made of the impact of a
particular sector on the rest of the economy. Before for-
mulating the estimating models for statistical analysis, the

framework of the relationship is first presented.

1 H.C. Bos set.al, Private Foreign Investment in Developing
Countries, Dordrecht, Holland : D.Reidel Publishing Company,
1974, Chapters 2-3. ‘

2 Alfred Maizels, Exporﬁs and Economic Growth of Developing
Countries, Cambridge, England : Cambridge University Prass,
1978, Chapter 2.
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The Framework

The retained values of the petroleum sector as de-
scribed in Chapter V was the basis for establishing the impact
of this sector on tHe rest of the economy. The components
of these retained values are those that actuaily accrue to
the rest of the ecormomy which can bs derived érom the agére-
gates of payments to households and net payments to the go-
vernment (after taking into account the public expenditura
required by the petroleum sector) made by the pestroleum sec-
tor, plus local purchase payments made by ths‘patrolsum sec-
tor to other sectors. Payments to households and net pay-
ments to government made by the petroleum sector are the
source o# its direct Contribution to household savings and
public savings which partiy constitute the investment resources
available in the economy .

The interindustry linkages of the petroieum‘sector
with the other sectorsof the scomomy will generate the indi-
rect contribution of this sector to ths sectoral gross value

added in the rest of the economyl.A The sectoral gross value

1l The determination of inter-sectoral purchases of output
in this context can be shown in the following input-out-
put framework

a. Amount of output oF.non—petroleum/sactors purchased
by the petroleum sector

Let the subscript 1 refers to the petrolsum sector.

Xl = gross output of the petroleum sector.
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added aFFectgd by the petroleum sector through interessctoral
linkages consists of a portion of sectoral payments to house-
holds, sectoral payments to the govermment and sectcr?l gross
profits. | These portioné form the basis of the indirect con-
tribution of the petroleum sector to household savings, public
savings and businmness savings in the rest of ths economy. These
indirect savings together with those genaratéd directly, és
described above, constitute the total domestic private and
public savings in the economy generated by the petroleum sec-

tor. After taking into account part of domestic savings

amount of output of sector i purchased by
the petroleum sector [(i=1l,...4... NJ).
The petroleum sactor is one of the sec-
tors in sector i.

x
n

X.l = amount of non-petroleum sectors' output
J purchased by the patroleum sactar
( J—e,-----...., n)
Xll = +the petroleum sector's purchase of its
own output.
Vl = value added of the petroleum sector.
Yi = deliveries to final demand of sector i.
cj':ll!""", n] ‘
i = thae element of the i-th row and the j-th
J column of the N x N Leontief inversa
matrix,.

The amount of output of the non-petroleum sectors pur-

chased by the petroleum sector can be derived as follows,

X, = by Y, +bio Yo+b o Yot iiarb Y (1)
N
lfl X1 = X1 -V =2
mn
z le = xl -V, - X11 (3)
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taken away to fFinance the investment in the petroleum sector,
the petroleum sector's contribution to foreign debt repayments
in non-petroleum sectors and the increass in foreign exchange
reserves, it is possible to derive the total imvestment re-
sources available in the rest of the ecoromy. Given the
average capital-output ratio in the rest of the economy, it

ig pqssible tc determine the additiomnal imcome in the rest of
the sconomy which is due to the presence of ths petrolesum sec-~
tor. Figure VII.l shows the schematic description of the
macro-sconomic effects of the pétroleum sactor on the rest

of the economy .

b. Amount of the petroleum saector's output purchaéed by
non-petroleum sectors (subscript 1 refers.to the
petroleum sector) '

Let, Xi. = amount of output of sectaor i purchased by
J non-petroleum sectors
' (i=1, .....vy 1)
[J=2, LU LA I"I)
Xj = gross output of non-petrolgum sectors.
Vj = value added of rnon-petrolesum sectors.
Yi = deliveries to final demand of éector i.
X.. = non-petrolsum sectors' purchase of their
JJ own output. :
le = amount of the petroleum sector's output

purchased by non-petrolesum ssctors.



Petroleum Sector's
Retained Value Added
Accrues to Houssholds
snd Non-Petroleum
Ssctors
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Figure VII-1

Schematic Description of The Macro-Economic

Effects of The Petroleum Sector on The Rest of The Economy

Total Privete
Consumption

//z[gg}vate Consumption
Final Payments

To Households [~ Household Savings

Public Consumption Total Public

Net Payments Consumption Total Net Invest-

a)

ment Aescurces
Available in the
Total Private Rest of the

To Government

Public Savings

Savings Economy b)

Sectoral Value Added

Generated in Non-Petro-

leum Sectore Through

Inter-industry Link-

ages With The Petro-
leum Sector

Total Public

Sectorel Final //alff}v°t° Consumpt ion

Savings
Payments to
Households N\s[ﬂgpaehold Savings
___ﬁactoral Astained [— Business Savings
Profits

Public ConsumptionAT

Payments To
Government Public Savings

a) After deducting goverrment axpunditﬁree utilized
for petroleum sector.

b] After deducting part of domestic savings taken
away from the rest of the economy to Finance
the_petrolsum sactor's investment, the contri-
bution of petrolsum smector to foreign-debt
repayments in non-petrolsum sectors and to
the increases in foreign exchsnge reserves.

Increase in
Non-FPetroleum
Sector's
Income
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The above analytical description, can be reduced to
the following simple models which are adapted from the models,
aaveloped by Bos énd his associates,cﬁjthe impact of private
foreign ihvestment on the ecornomy of the less dévsloped coun-
triesl. The relevant models adapted are the private savings
effect model, the public savingé effect model and the income

effect modala.

The amount of the petroleum sector's output purchased by
non-petroleum sectors can bes derived as follows,

xJ = bjl,Yl* bja.Ya + bjaY:a F i, * bann (4)
N n n
T X,. = T X, - T V, (5]
i=p Cj=e j=2
n n n n
X,.., = > X, - T V.- T X.. 6
an 1] J-=2 J j=2 J j=2 JJ c J

1 H.C. Bos et.al. Private Foreign Investment in Developing
Countriss, Dordrecht, Holland : D. Reidel Publishing Com-
pany, 1974, Chapters 2-3. '

2 The indirect income effect of foreign private investment,
according to Bos and his associates, is the summation of
the balance of payments effect, private savings effect and
public savings effect. Since the analysis starts with the
retained value produced by the petroleum sector, the balance
of payments effect is dropped from the model. The increase
in Foreign'axchange reserve which accrues from the petro-
leum sector is taken into consideration becausa it is not

available for investment purposes.
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The Modsels

Notations and Definitions

uP =

G)
T
H

T
]

—
T
1l

—
T
1]

gross profits of the petroleum sector at time t

total payments to households made by the petro-
leum sesctor at time t

petroleum sector's. requirement of public expen-
ditures at time t '

total direct and indirect contribution of petro-
leum sector to public revenue at time t

petroleum sector's gross value added at time t

non-petroleum sectors' total gross profits indi-
rectly generated by the petroleum sector at
time t

non-petroleum sectors' total payments to house-
holds indirectly generated by the petroleum
sector at time t ' '

direct taxes on petroleum sector's gross profits
at time t

direct taxes on payments to households made by
the petroleum sector at time t

indirect taxes paid by the petroleum sector at
time t

other payments madse by the petroleum eector to
tha govermnment at time t



N
%
v ¥
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direct taxes on U
direct taxes on H

indirect taxes paid by non-petroleum sectors
at time t

gross investment in non-petroleum sectors at
time t

part of the domestic saving taken away from
the rest of the economy to finance pe-
"troleum sector's investment at time t

capital stock in the petroleum sector at
time t ' ‘

gross value added of non-petroleum sectors
at market prices at time t without the
presence of petroleum sector

gross value added of non-petroleum sector
at market prices at base period without
the presence of petroleum sector

gross value added of non-petroleum sectors
at market prices at time t with the
presence of petroleum sector

petroleum sector's contribution to fForeign-
debt repayments of non-petrolesum sectors
and the increase in Foreign-exchange re-
serve (exogenously determined).

private savings effect created by the petro-
leum sector in the rest of the economy

at time t
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public savings effect created by the petroleum
sector in the rest of the economy at time t

taxation coefficient of petroleum sector's gross
profits

average taxation coefficient for payments to
households made by the petroleum sector

average taxation coefficient on gross profits
in rnon-petroleum sectors

average taxation coefficient on payments to
households madse by non-petroleum sectors

capital-output ratio in non-petroleum ssctors

rate of private savings

Private Savings Effect

The effect of the presence of the petroleum sector on

HP

private savings as defined above is determined by the payments
to households made the petroleum sgctor, the increase in sec-
toral gross value added due to intersesctoral linkages with

the pstroleum éector and the rate of private savings prevailing
in the rest of the economy. The variables ‘that affect the
petroleum sector's contribution to private savings are given

in the following relationships :

P (P
h™ Yy | . (1)

— P *
= & Ye (2)
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* Py (3)

Payments to btouseholds made by the petroleum sector is given
as the proportion of petroleum sector's gross value added.
Non-petroleum sectors' payments to households and Qross pro-
Fits affected through intersectoral linkages with the petro-
leum sector are given as the proportions of the non-petroleum

sectors'! gross value added as indicated in equations (2] and

(3]. The coefficients of proportionality of these components

are determined by the petroleum sector's relevant output mul-
tipliers. The effect of the petroleum sector on private sa-

vings in non-petroleum sectors and households can be given as

follows,

P - p P P o % p %
st—ythYt+6 Yo+ u Y ) (4)

Public Savings Effect

The effect 6F the petroleum sector on public savings
consists of direct and indirect components. The direct com-
ponent is produced by all direct and indirect taxes and othér
payments made directly by the petroleum sector to the govern-
ment. The indirect component is produced by all taxes paid
by the rest of the esconomy which result from its relationship
with the petroleum sector.

The variables that affect the petroleum sector's con-
tribution to public savings are given in the following equa-

tions
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P - 4P P
Ye 0" Ki1 (S
HZ = R Yi as given in equation (1)

P _ PP | -

Gy = 8 Ke - (8)

P - P
TUt ™y Ut (7)

P _ p
THt = My HL (8]

P = P (P
TQt = a YL (9)

P _ .

TDt = given

x _ * %

TU = U, (10)
t

* - * %*

THt = ﬂH Ht : (11)

) * :
™ = g v¥ (12)

Q. t

The Gross profit of the petroleum sector is given by its
rate of profit with respect to the existing capital stock
(Equation SJ; Payments to houéaholds made by the petroleum
sectoh are a certain proportion of its groés value added (
Equaﬁion 1). The petroleum sector's requirement of public
expenditures is assumed to be a proportion of its existing
capital stﬁck (Equation B).

Direct taxes on the petroleum sactﬁris gross profits
are‘given by its total Qross profits and by the taxation co-

efficient on gross profits (Equation 7). Direct taxes on
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the petroleum sector's payments to households are given by
its total payments to houssholds and by the average taxation
coefficient on these payments (Equation B8). Indirect taxes
paid by the petroleum sector are given as a fraction of its
gross value added ([(Equation 9]. Other payments made by the
petroleum sector to the govermnment are assumed to be given.
Direct taxes on gross profits of the non-petroleum
sectors and their payments to households which arise due to
the relationship of these sectors with the petroleum sector
are respebtivaly given in equations (10) and (11). Indirect
taxes paid by non;petrolaum sectors due to the relationship
of these sectors with the petroleum sector are given as a
certain fraction of the gross value added of these sacfors.
The total direct and indirect contribution of the pe-

troleum sector to public revenue will be,

= P P P P * % *
Te © Tue* The” Toe* Toe® Tut"THt+ TQt (13)

Subtracting the petroleum sector's requirement of public
expenditures, the effect of the petroleum sector on public

savings becomes,

p
SG t

™ - 6} (14)
t ' '
In terms of parameters and variables given in equations (5)

to (12) and equations (1) to (3), equation (14) will be ex-

pressed as,
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P P P p P PP =
Sge T My & Kep romy P Yo toa Yot Ty
* P o % % ‘p % ® oK
oy U Yo e w80 Yot a Y (15)

Rearranging terms, equation [15) becomes,

P - P, PiyP PP
Sat [Tth + g Y, + wue Ky *
* p % P -3 %
[Tru ut o+ 6"+ a ) Y, (18)

Income Effect

The effects of the petroleum sector on private savings
and public savings are the basis for determining the petroleum
sector's direct and indirect contribution to investment re-
sources available in the rest of the economy aFteE taking
into account part of the domestic savings taken away from the
rest of the ecomomy to finance petroleum sector's investment
and the petroleum sector's contribution to foreign-debt repay-
ments of non-petroleum sectors and to the increass in'Foraign
exchange reserves.

The increase in income in non-patrolaum sectors due to
the ﬁetroleum saector is determined by comparing the increase
in income with the petroleum sector and that without the pe-
troleum sector. The increase invincome in non-petroleum
sectors caused by the presence of thé petroleum sector then

can be derived as follows (with one year gestation period),
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t-1

o b i=
Let, Y. = Y' =+ =0 (17)

to be the level of income in non-petrolsum sectors at time
t without the presesnce of petroleum sector.
With the presence of pstroleum sector, the lavel of
N

income in non-petroleum sectors (denoted by Y*] at time t

then becomes,

t-1 /\*
= 1.
N o i
Y* = Y* . i=o (18)
t (=]
A
N
o

Here It > I?' since I; is positively affected by the
presence of petroleum sector.

By subtracting equation (17) from equation (18), the
incrsaéa in imcome in non-petrolesum sectors dus to the bra-

sence of the pstroleum sesctor in the esconomy will be

. t-1 A -1 :
A T If T 1?
Y* - Y* = i=o _ i=o (19]
t E \ \
t-1 AN t-1 t-1 s
T 1? T ¥ g 1
Denoting o - 170 as 1o
A A A

then equation {18) becomeas,
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t-1
o
vE oo oy¥ o= 270 (20)
t t "

Since 'I?* refers to the increase in investment resources
available in the rest of the economy as a result of the pre-
sence of the petroleum ssctor which is determined by the pe-
troleum sector's effects on private and public savings after
taking account part of domestic savings taken away from thav
rest of the sconomy to finance petroleum sector's investment
and petroleum sector's contribution to foreign-debt repayments
of mon-petroleum sectors and to the increase in the foreign

exchange reserves, equation {20) can also be expressed as,

t-1

= P P _ P
A* s iEc S * SGt "0 7 )
Yo - Ye = = (21)
A

In terms of equations for private savfngs effect and public

savings effect, equation [21) then is expressed as follows,

A* « o 5 CRPYP + 8P y¥ & WPy
Yp =Yy = L Y Yo+t 8 Y Y]+
1=0
P, P P P P * P,
Crghsa D Yg+my 60 K g+ Iy +

(22)
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The relationship between petrolsum sector's gross value added
and that of the rest of the economy is established by equation
(22). |

The framework developed by Maizels on the impact of
primary exports on economic growth of less developed countries
which face foreign exchaﬁge constraint and are heavily depen-
dent on export sector for their public revenues actuall& lies
within the context of the framework developed by Bos et.al as
presented above. The general hypothesis proposed by Maizels
can be summarized as follows: Gross domestic investment is a
function of the capacity to import. The capacity to import
is dependent on exports. Gross domestic investment and Gross ;
National Product are related via incremental capital-output
ratiol

The following section presents the statistical estimates
of the impact of gross value added in the pestroleum sector on
gross value added in the non-petroleum sectors and the impact
of the petrolesum sector's exports on Gross National Product

and its components.

1 Alfred Maizels, op.cit., p.71.
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1

Statistical Estimates

Tha Impact of Gross Value Added in The

Petroleum Sector On Gross Value Added
in The Non-Petroleum Sectors

. The following estimating model of double logarithmic form

was used

Loga Y? = a, * bi LogE YP + u,

Yf represénts the gross value added of the non-petroleum

sectors which consists of the following :

3¢

Y = grosg value added of the agricultural sector

[y

Yg = gross value added of the non-petroleum mining

& qguarrying sector
Y; = gross value added of the manufacturing seqﬁcf
Yj = gross value added of the public utilities sector
Y: = gross valus added of thé constchtion sector
Yz .= gross value added of the transportation §

communication ssctor

grose value added of the services sector

= gross value added of all non-petroleum sectors

M F N
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p

Y™ refers to gross value added ofpetroleum sector and u,

is the error term. .
The data of sectoral gross value added were derived

from the Indonesian national income accounts and these were

at constant 1860 prices covering the period 1867 - 1976.

The hypotheses tested were as follows

(1) There was no significant contribution made by the pe-

trolesum sector to the agricultural sector.

(2) There was no significant contribution made by the pe-

troleum sector to the non-pstroleum mining & quarrying

sector.

(3) There was no significant contribution made by the pe-

troleum sector to the manufacturing sector.

(4) There was no significant contribution made by the pe-

troleum sector to the public utilities sector.

(5) There was no significant contribution made by the pe-

troleum sector to the construction sector.

(6) There was ro signiFicant contribution made by the pe-

troleum sector to the transport 8§ communication sector.

(7) There was no significant contribution made by the pe-

troleum sector to the services ssctor.
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(8) There was no significant contribution made by the petro-

leum sector to non-petroleum sectors as a whole.

In economic terms, the test was conducted on the null hypo-

thesis

against the alternative hypothesis :

Hl : b, # o

—

The bi’s in the qstimating model could indicate the output
elasticities of sector i in terms of output of petrolsum
‘sectorl. Ths’regression coefficinets of the estimating
models indicate the responsiveness 6F the output of sector
i to . changes in output of petroleum sector. Ths regres-

sion results for the estimating models are as follows

1 The proof for bifs as elasticity is as follows @

By the definition of eslasticity
%
dY; P

¢ :
0 P -
inY = = %
dy Yi

The derivative of the Y;"Function with respect to yP

i ' % *
gives
Wi Y
oyP yP
Y, av,
Substituting b—— for ——— in the elasticity defini-
P P
Y dy
tion we get . *

v P
quYp:="‘%T T== b
Py
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(Figures in parentheses are t - values and the constant term

ig loge a)

Log_ Y¥ = 5.3396 + 0.0765 Log_ Y®
. [57.3385) (3.1839)
R® = 0.5589 D.W. = 1.4217
* P
Log, Y, = -1.1569 + 0.8019 Log_ Y
(-2.0651) (5.5470) _
Ha = 0'7937 D.w. = 008045
%o _ P
Log, Y5 = 3.0606 + 0.2569 Log_ Y
(19.0797) (6.2070)
RS = 0.8281 D.W. = 1.3365
* 0 _ p
Log, Y, = 0.0735+ 0.3021 Log_ Y
(0.3354) [5.3428)
R® = 0.78ll D.W. = 1.7749
® o _ P
Log, Y = 0.5510 + 0.6358 Log_ Y
(1.7392) (7.7773)
RS = 0.8832 D.W. = 1.5307
* P
Log, Yg = 1.7977 + 0.3582 Log_ Y
(11.7000) (9.0348)
RS = 0.9107 D.W. = 1.5557
* 0 _ ‘ | p
Loge Y7 = 4.,6214 + 0.1691 LogB Y
(21.6220) (3.0666)
RS = 0.5403 ~ D.W, = 1.6969
Llog Y* = 5.7315+ 0.1696 Log_ YP
e 8 e

(43.4941) (4.9864)
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The results show that there was significant impact of the pe-
troleum sector on each other sectors of the sconomy and non-
petroleum sectors as a whole. The null hypothesis is theres-
fore rejected. However, agriculture was the least affected
sector. Not only was its output elasticity relativély low
but also the Ha for this sector was low. Services sector
was also not very much affected by the petrolsum sector. The
Ha for this sector was also relatively low. Non-petroleum
mining 8§ quarrying proved to be a sector which was highly
affected by the petroleum sector's output.

The Durbin-Watson statistics in all regressions except
hwthasecond regression do not show the presence of autocorre-
lation of the disturbance terml. The Cochran-0rcutt technique
of correcting the autocorrelation in the second regression pro-
duced the Following rnew regression results along with the value
of f used in the autoregressive correction

Log, Y: = - 2.0580 + 1.0012 Log_ vP
(-1.8204) (3.9676)

H2 = 0.8661 D.Ww., = 1.5102 e = 0.8196

The corrected regression shows that the output elasticity

of the non-patroléum mining 8 quarrying with respesct to petro-

1l The criteria used here ars ths lower and upper limits of
the Durbin-Watson statistics for the smallest sample size
given in the D.W. table (15 observations) with one expla-
netory variable at 1 per cent significance level which
are respesctively 0.81 and 1.07.
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leum sector's output becomes higher and no sign of autocorre-
lation of the disturbance term. Table VII.l shows the out-
put elasticities of non-petroleum sectors with respect to the
output of the petroleum sector along with their respective
ranks. The summary of the final estimates of the regression

coefficients and their significance levels are given in Table

vIiIi.2.
Table VII.1 OQutput Elasticities of Non-
Petroleum Sectors With Rsspect
To Petroleum Sector's Output
Output
Sector Elasticity Rank
Agriculture 0.0765 7
Non-Patrol§um Mining 1.0012 1
8 Quarrying
Manufacturing -0.2569 =1
Public Utilities 0.3021 q
Construction 0.6358 e
TPEHSPDPt.S Com- 0.3582 3
munication
Services 0.1681 B8
All Non-Petroleum Sectors 0.1686°
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Summary Results of Regression

Coefficients Estimates and

Their Significance Level

Significance Lavel

leum Sectors

N Regression t - 2 of Regression Co-
Sector Coefficient value-. A efficient for 9
' degrees of freedon
(one tail test)
Agriculture 0.0765 3.1838 0.5588 Significant be-
tween 0.0l and
0.005. levels
Non-Petrol eum 1.0012 3.9676 0.8661 Significant be-
Mining & ’ tween 0.005 and
Quarrying 0.0005 levels
Manufacturing 0.25689 6.2070 0.8281 sSignificant at
' ‘ 0.0005 level
Public Utili- 0.3021 5.3428 0.7811 Significant at
ties , 0.0005 level
Construction 0.6358  7.7773 0.8832 sSignificant at
: ‘ 0.0005 level
Transport & 0.3582 9.0348 0.9107 Significant at
Communication ‘ ' 0.0005 level
Services 0.1691 3.0666 0.5403 Significant be-
tween 0.01 and
0.005 levels
All Non-Petro- 0.1691 4.89864 0.7566 Significant at

0.0005 level

b. The Impact of' The Petroleum Sector's Export On

Gross National Product and 1ts Components

'Inroﬁder to estimate the impact of the pstroleum sector's

exports on Gross National Product and its components during

1967 - 1976, . a small macro-economic model of the type proposed
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by Klein was designed fFor Indonesial. ‘After going through

+

some experiments of the data, which will be described later;

the following system of structural equations is proposed.

The Model

Behavioural Equations

+ d \
Co 5 a3 * By Yo+ wig (1)
++
Ce = 0x* By Ty * Wy, | (2) |
I+ = + Y + w (3)
g - Uz * Bz Vi 3t
-+ .
T = ag* By Ty * gy (4]
- + P
Mg = oag* BgCp+ ﬁl Ex * Vst =)
Te = Og* Bg Y+ Wg (8]
F = o, + B Ep + W C7]
t 7 7 St 7t
Identitias
d —
Yo = Y. - T, , (8)
- + +4 + ++ p *_ '
Y. = C.+ Ct," I, +I_+E_+E_ M, - F (9)

1 Lawrence R. Klein, "What Kind of Macroeconometric Model for
Developing Economies 7" in A.Zellner,(ed.), Readings in Eco-
nomic Statistics and Econometrics, Boston : Little Brown &
Co, 1968, pp.558-70 and Lawrence R. Klein and J. Behrman,
"Economic Growth Models for the Developing Economy'", in W.
Eltis, et.al (eds.), Induction, Growth and Trade, Oxford :
Clarendon Press, 1970, pp.l65-87. . : :
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+ . X .
where Ct =  private consumption at time t
++ : : .
Ct = public consumption at time t
+ s . .
It = private investment at time t
++ s s : '
‘It = . public investment at time t
Mt = +total imports at time t
Tt = total taxes at time t
F, = factor payments transferred abroad

at time t

Y: = disposable income at time t

Yt = gross national product at time t
Ez = petroleum sector's exports at time t
E: = non-petroleum sectors' exports at time t
w w
Wigs W 3¢’ “ar’ Ysi' Yes and w,, are error terms

The above estimating model has 9 equations and 9 esndogernous
variables (c*, c**, 1*, **, M, T, F, Y9 and Y]. All other
variablesAsnter as exogenous., The simultaneocus equations of
the‘mﬁdelwéﬁeestimated using a modified two stage least squares

methodl and all variables are at constant 1960 pricés deflated

by an implicit GNP-deflator.

1l Under this method, using the given sst of predetermined va-
riables, various subsets are formed containing as many varia-
bles as permissible for the given sample size. And sach time
at the fFirst stage of estimation, only one particular set
which is more directly and closely relevant to the relation-
ship under consideration is used.
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Model Formulation Experiments

Private Consumption

In examining the behaviour of private consumption expenditure,

the relative income hypothesis which suggests that the past

N

peak level of consumption is an important determinant of currsﬁt
consumption was fFirst tested. Taking the previous year's con-
sumption as the "previous peak", the following estimating‘modal
was used

Co = @y * By Yo+ vich,
The results of testing this model were not sétisFactory in the
sense that the regression coéFFicient of C:-l was not statis-
tically different from zero.

Tsstiﬁg,the absolute income hypothesis by omitting fha

previous level of consumption as an. exogenous variable produced

satisfactory results which led to the adoption of the following

model N

Public Consumption

Two alternative forms of public consumption function were

estimated :

(1) Public consumption as a function of total taxes col-

lected :

Ce = Q3 * By Ty
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(2). Public consumption as a function of total taxes col-

lected and the preQious level of public consumption :

++
t-1

++ %
Ce = A * BT *v,C

The results showed that the first estimating model gave better
fit to the data on public consumption expenditure and there-

fore was adopted.

Private Investment

Due to unavailability of data on capital stock and profits,
only two forms of private investment function were estimated

namely

(1) Private investment as a direct function of aggregate

income H
-+
I, = ag*B3Y.

(2) Private investment function which incorporates in it

the acceleration principle
-'n
I —a3+53(Y —Yl]

t t t-

The experiments indicated that the private investment Function

relating private investment to aggregate income gave better fit.

Public Investment

The best equation for public investment is that which relates

re

public investment to total taxes collected. [It*= Ag* Bg Tt)
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The inclusion of Net Foreign Capital Transfer in the equation
 showad that its coefficient was not statistically different

from zero. This may be dus to the following reasons :

-

(1) Wide variation in the size of net Foreign capital
transfer to Indonesia.
(2) Overlapping of net foreign capital transfer with public

investment.

Imports
Two Forms of import Function were tried :

(1) 1Imports as a function of current private consumption,
the petroleum sector's exports and the non-petroleum

saectaors' exports /

*n

t

= + P *
Mg = ag*BgCo+ d) EL + vz E

(2) Imports as a function of current private consumption

and the petroleum sector's exports @

The experiment with the First function produced a regression’
cosfficient of the non-psetroleum sectors! exports not statig-
tically significant from zero. Discarding the non-pstroleum
sectors' exports produced satisfactory results. Therefore

the sscond function was adopted to describe total imports.
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Total Taxes

Three Forms of total taxes function were tried

(1] Total taxes as a fumction of Gross National Product :

T = as + BB Y

t t

{2) Total taxes as a function of Gross National Product
Net of Exports, Total Exports and Total Imports :

- : ~
T, = Qg+ BglY ~E )+ yE_+X M,

(3) Total taxes as a function of Gross National Product

and Total Imports :

Y

T = aB * BS Yt * l ¢

t

Tha-expariments indicated that the Ffirst Fumction gave a much

better performance and therefore was adopted.

Net Factor Payments Abroad

A relatively large leakages in the national accounts and the ba-
lance of payments of countries with a large control of domestic
resources by foreign interests is represented by net factor pay-
ments to the rest of the world. These paymenfa consist of net
profits made by foreign investors which are not retained in the
domestic economy net of any similar receipts from abroad. 1In
Indonesia, during the period under study, net factor payments
abroad were dominated by those made by the petroleum sector.

The function for Net Factor Payments Abroad is represented by

the following model which showed a good Fit to the data :

o P
Fe = 05+ B, EL
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Derivation of The Impact Multipliers

The method of estimating the effect of current changes
in certain pre-determined or exogenous variables on certain
current endogenous variables in the economy is known in econo-
metric theory as an impact analysis which is a part of struc-
tural énalysis. Goldbergerl Formulated the estimation of the
impact multipliers from a set of structural equations which
is briefly described below.

The general macro-ecornometric model of linear stochastic na-

ture with m endogenous [ jointly dependent) variables yl; Yo

sesesss 3 Y and n predetermined Variables Xp9 Xoy weeeey X
can bs written
ylall+ y2a21+ ;...n*ymaml+ xlBll+ xesal+ e vt xnsnl = e
Y1%10% Yolop® so o ¥ Yoo X B o XoBoot ceveut X B o T 8y

: : :+ (10)
V1% m®* Yo%t e Y% * xlBln* XEBan+ seeee?® xnsnm = ®n

wherea e, e e are m stochastic disturbanmce terms,

2, « a0 s 0y m

the q's are coefficients of endogermous variables, and B's

1 Arthur S. Goldberger, Impact Multipliers and Dynamic Pro-
perties of the Klein - Goldberger Modsl, Amsterdam : North
Holland Publishing Company, 1958, chapter 3. An analogous
approach is given in Michael 0. Intriligator Econometric
Models, Techniques and Applications, Amsterdam : North-Hol-
land, 1978, chapter 2.
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are coefficients of predetermined variables. The system of
structural equations [10) can also be written in abbreviated

vector-matrix notation
y A+ x B = (2 {11)

Here y 1is a row vector of an endogernous variables, x is a
row vector of n predetermined variables and € is a row vec-
tor consisting of m additive‘stochastic disturbance terms.
The matrices A and B are the matrices of structural coeffi-
cients.

If the matrix of coefficients of endogenous variables
A is non-singular, the structural equation system [il] can
be sélyed for the endogernous variables és functions of all
prédeterminad variables and stochastic disturbance terms.:

The solution is as follows :
Postmultiplying equation (1l1) by the inverss of Avyields

1 1 =1

YyYAA T+ xBA = gA ‘ ' (12)
Thus solving for vy,
y = = x B Al . € At (13]
: ’ - o=l
Denoting rT = - BA
4 = gat

equation (13) can be written as

‘ A
v = x[]+ 4 - (14)



- 233 -

Equation ([14) is the reduced form of the structural equation
system (10]). In summation form, the reduced form equation

(14) can be expressed as

= x . R 4+ U h = l 2 "0 e 0 ae m) [15
‘ Yh jEl J]-TJh h ( f ? ! )

Defferentiating equation [lé] we obtain

2 ]

. ah
J

1,2, o s v 0 I"IJ
=l,2’ a9 o n o IT\)

[ )
T .

This result is known as the impact multiplier or short-run
multiplier since it indicates the impact of the change in

the j-th predetermined variable, with all other predetermined
variables being held constants, on the h-th endogenous varia-
ble. This mgltiplier shows the effect of current axogenéus
variable on current endogenous variable.

The determimation of impact multipliers in the structu-
ral analysis as given above is analogous to the determination
of impact multipliers in input-output framework. The coeffi-
cients of the endogenous variables correspond with the techni-
cal coefficients, and the exogenous variables correspond with
the final demand.  In terms of the balance equation of the
input-output system, the intention discussed in the above struc-
tural analysis is equivalent to desiring to krow the effect

upon total output of an exogenous increase in final demand.
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Solution of the Modsl

The following are the regression results of the model (Figures

in parentheses are the t-values) H

c, = 153.6422 + 0.8155'73
(4.9405) (11.4245)

RS = 0.9418 O.Ww. = l.8892
c;*‘ = 25.2446 + 0.4412 T_

(6.3314) (10.9644) \

R = 0.9371 D.W. = 1,8728
+

= -4.2724 + 0.1071

It , Vil

(-0.1729) (2.7139)

BS = 0.8792 D.W. = 1.2766
12* = -24.7165 + 0.8484 T_

7 = 0.9551 D.W. = 1.2123
M, = -125.8555 + 0.4452 c: + 0.3878 Ez

(-2.3530) (3.7085) (3.5449)

RS = 0.9712 D.W. = 1.2805
T, = -144.6268 + 0.3543 y

(-13.5246) (22.2416)

RS = 0.9841 D.W. = 1.4618
F, = 5.5986 + 0.1953 EY

(1.7254) [5.54386)

2

R = D.8880 D.W. = 1.2975
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The regression results which show a good fit of the model and
the absence of serial correlation of the disturbance terml
were then used as the basis for estimating the impact multi-
pliers QF various exogenous variables on endogenous variables.
Tables VII.3 and V11.4 contain the basic data of constructing
the reduced form matrix as shown in table VIIAEK. The ele-
ments of this matrix which appear under each exogenous varia-
ble are the impact multipliers which indicate the direct, indi-
rect and indupsd effect of a change in these variables on va-
rious endogernous variables in the model after téking account
of their intardependénces.'

Table VII.5 shows that the impact multipliers generated by the
petroleum sector's exports on Gross National Product during
thea period under study was  1.2876 which was Far lesss than that
generated by the Hon—patroleum sactors' exports which was 3,0830..

The main reason for this as can be seen from this tablai@;that

3

1 The regression on public investment showed a prassnce of
serial correlation in the first run. The above regression
results are those after applying the Cochran-0Orcutt proce-
dure of correcting this autocorrelation. The value of
for the corrected regression is 0.5502. The regression're-
sults before applying the Cochran-0Orcutt procedurs are as
follows :

++
It = =17.1488 + 0.7729 Tt
‘ ~ [-2.8620) (12.7818)

B = 0.9530 D.W. = 0.9627
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the non-petroleum sectors' exports had a higher effect .on
consumption, investment and taxes while the petroleum sector's
exports had higher sffect on imports and factor payments abroad
which both represented leakages from the ecénomy.

Thesé Findings are quite similar to those obtained in the in-
put-output analysis of the previous chapter wheres the total
multiplier of the petroleum & natural gas mining which domi-
nated exports from the petroleum sector was 1.25322 while those
of the other sectors of the sconomy were éanerally higher than
2. It is worth nmoting here that the impact multiplier gene-
rated by the petroleum § natural gas mining on household income
obtained in the input-output study which was 0,0550 cannct be
compared with the impéct multipiier of the petroleum sector's
exports on disposabla income reported in table VII.S5 because
fhe former did rot inélude the net profits of the petrolsum
sector whiia the latter did. In addition to tﬁis, Gross Na-
tional Product which was used to determine disposabla&}ncome
waé at maert prices rather than at Factor costs. Gross Na-
tional Product ét market prices included a substantial_ampunt‘
of depreciation allowancasl which to comnsiderable extent caused

the overstatement of disposable incoma.

1 Dus to unavailability of data on capital stbck, the equa-
tion on depreciation could not be presented in the modsl.
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Table VI1.3 Matrix of Endogenous Variables Coefficients
(1 (2 3 (@ (5) (6) (7) §sJ ey
1.0000 oy 0 * 0 0 — 0 -0.6155 o
0 1.0000 0 0 0 -0.4412 0 o o
(3 o 1.0000 0 0 0 0 0 0
o 0 0 © 1.0000 6 -0.8464 0 o o
-0.4452 0 0 | 0 1.0000 o o 0 | o
o ] o 0 o : o - 1.0000 o 0 -0.3543
0 o ) o o} 0 1.0000 | o o
.0 -0 | 0 ) o 0  1.0000 o 1.0000 -1.0000

-1.0000 -1.0000 -1.0000 -1.0000 l1.0000 0 l.0000 0 1.0000
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Table VII.4 Matrix of Exogenous Variables
. Coefficients

Constant Ez E: Yt-l

153.6422 0 o ‘ 0

25.2446 0 0 0
-4.2724 : 0 0 0.1071

-24,7165 0 0 0

-125.8555 | 0.3878 o E 0

-144,.8268 0 0 | 0

5.5986 0.18959 (o) ‘ 0

o o o 0

0 1.0000 1.0000 0




Table VII.5 Reduced Form Matrix
Endogenous Constant Ep E* Y
vVariables - a t t t-1

c; 322. 3522 0.5117 1.2293 0.1317
++ . ' «
c;, -7.3569 0.2013 0.4835 0.0518
<+
194 -4.2724 — —_ . 0.1071
++ . ' '
194 -87,2590 0.3861 0.8275 0.0993
M, 17.6560 . 0.6156 0.5473 0.0586
T, -73.8930 0.4562 1.0959 0.1174
F, 5.5986 0.1959 —_ —_
Y: - 274.1011 0.8314 .1.9972 0.2138
Y 223.4391 1.2876  3.0930 0.3313
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Correlation Analysis

For a better understanding of the impact of the growth
of the petroleum sector's output on the output of ths other
sectors of the Indonesian ecornomy, it is of interest also to
test whether there had been a close correlation between the
rate of growth of gross value added in the petroleum sector
and that in the rest of the economy. Spearman rank correla-
tion was used for such a test. This test shows whether there
had been a tendency towards the monotonicity between these
growth rates in view of the Fact that the petrolsum sector had
been the largest‘contributor“m:domestic investment resources.

Table VII.6 shows that there was no correlation between
the rate of growth of gross value added in the non-petroleum
sectors and that of the petraleum sector. Although the
Spearman rank correlation between the rateof growthof gross
valﬁa added in the non-petroleum mining S:quarrying and that
in the patrolauh sector is poéitive, howaver, if is not sig-
niFicant. The rank’corﬁalation éoeFFicianta for the remain-
ing sectors are all negative. | |
The.Spearman correlation tesﬁ aleé shoﬁé thaf therarwas no cor-
ralégion batween. the rate of growth of the petroleum sector's
exports and the rate of gréwth of Groéa National Product Net

of Petrolesum Sector's Exportsl. The Spearman correlation

1 Gross National Product Net of Petroleum Sector's Exports
rather than Gross National Product Net of Total Exports

was used in order to obtain a meaningful correlation.
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coefficient calculated for fhis possible association is
-0.2167. The correlation test between the rate of growth
of exports as a whole and the rate of growth of Gross Na-
tional Produét Net of Total Exportsl produced the Spearman
correlation of -0.8001. These findings suggest that the
petroleum sector'svexports had not been able to create a‘
positive correlation between exports growth and the growth

in income in the Indonesian Economy.

1l Gross National Product Net of Exports rather than Gross
National Product as a whole was taken in order to avoid
misleading relationship since exports are s part of Gross
National Product. It was recently argued that ths ma jor
fault of the past studies on the relationship between ex-
ports and economic growth was that the growth of exports’
was correlated with the growth of Gross National Product.
Sea M. Michaely, "Exports and Growth : An Empirical Investi-
gation", Journal of Development Economics, vol.4, no.l
(March 1977), pp.4S-54, See also Peter S. Heller and
Richard C. Porter, "Exports And Growth : An Empirical Re-
Investigation", Journal of Development Economics, vol.5,
rno.2 (June 1978), pp.191-93. This fault was revealed in
the models proposed in a recent study on the impact of
primary exports on the economies of some countries in La-
tin America, sea Tahany R, Naggar, "The Role of The Iron,
Copper, Lead and Petroleum Export Sectors In The Economic
Development of Brazil, Chile, Mexico and Venezuela : An
Empirical Macroeconomic Analysis", Doctoral Dissertation,
The University of Oklahoma, 1976.
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Table VII.B Spearman Rank Correlation Coeffi-
' cients of The Rate of Growth of
Gross Value Added of Petroleum

Sector and Thoseof Other Sectors

Spearman Rank Corre-

Sector lation Coefficient
Agriculture - 0.0167
Non—Petrol?um Mining 0.4667

8 Quarrying
Manufacturing - 0.8167
Public Utilities - 0.3766
Construction - 0.1667
Transport & Communi-
cation - 0.0187
- Services ~ D0.5667

All Non-Petroleum Sectors - 0.3833

Conclusions

The findings presented in this chapter indicate that
during the period under study, gross value added in the petro-
leum sector had hadeaasigniFicant impact on gross value addad
in the other sectors of the économy. ‘fha Fihdings also indi-
cate that the agricultural sector was fha ieast affected by
the growth of the petroleum sector's output. = The sectors
which were substantially more affected by'the petroleum sec-

tor were largely the urban-based sectorsor the modern sectors

of the economy; and it can therefore be concluded that the
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petroleum sector in Fact had strengthened these sectors vis-
a-vis the traditional'sectch, largely represented by agricul-
ture. The increasing income disparity between the modern
sectors and the traditioﬁal sector as repbrted in Chaptér 11
was to a certain extent contributed Ey the growth of the pe-
troleum sector.

" The solution of the Proposed macro-economic model in-
dicates that the impact multiplier of the patro;aum sector's
exports on Gross National Product was fFar lower than that of
the rmon-petroleum séctors' gxports. The estimate also'éhows
a.substantially higher impact multiplier of the non-petroleum
sectors' exports on disposable income than that of the petro-
leum sector's exports. This different magnitude of the im-
pact multipliers between these two sxport sectors wés'dua to
their different impact on the leakage items of .the economy
i.e. imports and factor payments abroad. The petroleum sec-
tor's exports had'substantially higher effects on these items
compared to the non-petroleum sectors.

The absence of association between the rate of growth
of gross value added of the petroleum sebtor and that of the
other sectorg of the economy and also the absence of associag-
tion between the rate of growth of the pestroleum sector's ex-
ports and that of Gross National Product Net of the Petroleum

Sector's Exports might imply that the increasing amount of
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financial resources provided by the petroleﬁm saector for the
rest of the economy might mot have been utilized rationally.
Also in addition to this, the growth of the output in the

rest of the economy might have been hindered by some factors
other than the availability of financial resourcés. The sub-
sequent two chapters attempt to analyse the relevant factors
within the Indonesian ecomomy which could be partially con-

sidered responsible for the above absence of association.



CHAPTER VIII

UTILIZATION OF FOREIGN
EXCHANGE EARNINGS

This chapter presents an analysis of the utilization
of Indonesia's foreign exchange earnings which have been
largely contributed by the petroleum sector in order to sxa-
mine further the impact of this sector on the rest of the
sconomy . To a‘cartain extent, this can also be used to test
the general hypothesis that the integration of primary export
sector of less developed countries into the international
economy and the inflow of foreign capital to these countries
have produced certain characteristic elite consumptioﬁ pét-y
ferns which are strongly oriehted'towards é‘deméhdForimported
consumer goads particularly those produced\by the. developed
countriesl. |

The analysis of the utilization of foreign exchange

earnings presented here is divided into the Following.aspECté:

1. Import Intensity of Consumption

2. Comparison of Imports for Consumption and Investment

1 Apart from the analyses presented by some authors cited in
chapter IV , this argument is also given in the following
recent studies ; H,C. Bos,et.al. Private Foreign Investment
in Developing Countries, Dordrecht, Holland: D.Reidal Com-
pany, 1974, p.94; Sanjaya Lall and Paul Streeten Foreign
Investment, Transnationals and Developing Countries, Lon-

" don ¢ The Mac Millan Press, 1877, p.76.
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Import intensity of consumption is analyzed by the identifi-
cation of imported items classified as necessities, essentials
and luxuries. Together with the allocation of foreign ex-
change earnings to imported consumer and capital goods, the
breakdown iﬁto importedinecessities, essentials and luxuriss
will indicate whether there had been a diversion of scarce fi-
nancial resources to supposedly low priority areas in Indonesia.
The Leontief input-output model applied to the Indone-
sian input-output table of 1971 was used to estimate both di-
rect and indirect imports for consumption and investment. The
classification of consumer goods into necessities and luxuries
was based on criterion recently developed by Kakwani as dis-
cussed laterl, while the classification of essentials was
based on certain considerations in relation to public welfare.
The approach used in this study is different from the approach
used in earlier studiesa, in thres ways as follows :v
.{(a) Imports include not only the direct but also indirect
imports.,.
(b) 1Imported consumption goods not only related to those
by the consumers in the industry under study but to
those for the country as a whole since all foreign

exchanges are largely controlled by the Central Bank.

1l Nanak C. Kakwani, "Application of Lorenz Curves in Economic
Analysis", Econometrica, vol.45, no.3 (April 1977), pp.721-22.

2 See for example a recent study on Malaysia's primary export
sector by John T. Theburmn Primary Export and Economic Deve-
lopment, London : John Wiley & Sons, 1876.
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(c) The objective criterion of classifying consumer
goods into necessities and luxuries was usedas dis-
tinct from the rather vague and undefined classi-

Fication used in earlier studies.

Before presenting the empirical results, the methodology ussd

is First described.

Mathodologx

Leontief's inmput-output coefficients matrix.

Let, A

F = Consumption vector of the final demand.

0

F = Investment vector of the final demand.

v
M# = Diagonal matrix of import coefficients.

Mg = Vector of direct import associated with Fc.
Ms = Vector of direct import associated with Fv'

The import vector {indirect and direct) associated with con-

sumption and investment can be expressed as follows,

ok U e | dsy d4

Mg =M A [(I-A+M) CFc‘Mcj*Mc (1)
% . | d d

M, = MA [(I-A+M) [FV-MV)+MV [2)

The compariscon of the import requirements of consump-
tion and investment was made by comparing the imports required
in order to support consumption with thoss to support invest-
ment. The total imports required to support consumption

and investment are respectively given in the following squa-
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Mc \
F, = — [3)
m T M,
i=1 .
MV
F, = .4
n
m T M
i=1
n
where ¥ M. is total imports (indirect and direct) to
i=1

support final demand.

The classification of consumer goods into necessities
and luxuries ﬁés basedorithe concentration ratios of thess
xgaods_Which were derived From the assumed Lorenz curve.

This curve r;lates the cumulative proportion of income (or
expanditure) units to the eﬁmulative proportion of income re-
ceived [or'expenditura incurred) when units are arranged in
ascending order of_ their income [or axbanditure).

in practice, the Lorenz curve equation is derived
from some well-known density functions of the income distri-
bution, usually lognormal or Pareto distributions. Howaver;
since these density functions do not usually give a good fit
on the actual data, Kakwani and Poddar‘l have suggested an al-
ternative approach by Finaing an equation of the Lorenz curve

which does fit actual data reasonably well.

1l See N.C. Kakwani and N. Podder, "Efficient Estimation of
The Lorenz Curve and Associated Inequality Measures From
Group Dbservations", Econometrica, vol.44, no.l (January

. 1976), pp. 137-48.
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The Foilowing is the summary of Kakwani-Podder's for-
mulation of computing concentration ratios of consumption ex-
psnditure"basad on grouped data. Let X be the total per-
capita expenditure of a household with distribution Ffunction

of X which is defined as,

FIx) = [

5 ‘th) dX s (5)

The distribution Function as indicated by equation (5) shows
the proportion of households having total per-capita expendi-
ture less than or equal to x. The proportion of total per-

capita expenditure of these housseholds is given by,

[ x FIX) dx (6]

Fl(XJ = o

L
whére/ﬁb is the mean total per-capita expenditure of the
households. The Lorenz curve is formed by the relationship

between F(x) and F1[xJ and the Gini index derived from this

curve is defined as,
G = 1 -2/ F (x)d | 7)
= - o 1 3% %4 . ’ [

The use of consumption expenditure as a proxy for income leads
us to look at the Engel function of the commodities consumed.
Let gi[x] be the Engel function of the i-th commodity. Then

the distribution fFunction of gi[x] can be defined as,

Fy [Qi["j:]

1 x )
v, fo 9;[x) F(x) dX (8]
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3

whers Yi is the mean per-capita sxpaﬁditure of thse hdusa-
holds on the i-th commodity. Equation (8] is squai to the
probortion of expenditure on the i-th commodity by houssholds
having total per-capita expenditure less than or equal to x.

The relationship between Fi[:gi[x):] and F(x])] is called

the concentration curve of the i-th commodity which is defined

as Follows;
CR; = 1-2 J": Fi[gi[x]:l f(x) dx (9)

The concentration ratio of consumption expenditure as speci-

fied by equation (9) is then computed fFrom the Lorenz function
. 1 : - ) :

of consumption expenditure .  The Lorenz function of consump-

tion expenditure from grouped data is specified as,

a = a2 - mb o
a> 0, a>0 and B8 >0
where,
% %
(F.+ F;) (F. - F.)
¥ —— and Q = =2

2 Jz

Fi is the proportion of households by expenditurs class and

F? is the proportion of households' total pesr-capita expen-

1 It should be noted that the concentration curve is not
the same as the Lorenz curve. See N.C. Kakwani, loc.cit.,
P-722-' .
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diture by expenditure class ( i = 1,2, ....., nJ). The con-

centration ratio is then computed using the following formula,

CR = 2 fga an® (J2-mPf dn

2 a(y2)1* % *P Brisq, 1+8) (11)

B(l+a, 1+8) is the Beta function which can bs computed by
. " - . 1

using tables of the Beta function™ or tables of the Gamma
FUnétiona.
Kakwani proposed the following corollary of the relationship
between the concentration curve of = commodity for the Engsel
function g(x) and the Lorenz curve of consumption expenditures
on commodities For the distribution function F(x), where x is
the consumption expenditure :

The concentration curve of a commodity for

the Engel function g(x) lies above (below)

the Lorenz curve of expenditures on this

commodity for the distribution function

F(x) if its expenditure elasticity is less

(greater) than unity for all x equal to or

greater than zero.3

It follows from this’cordllary that if the concentration curve

1l E.S. Pearson and N.,L. Johnson, Tables of The Incomplste
Beta Function, Cambridge, England : Cambridge University

Press, 1968.

2 E.S. Pearson, Tables of Logarithms of The Complete Gamma
Function, Cambridge, England : Cambridge University Press,
18922.

3 Nanak C. Kakwani,lpC.cit., p.721.
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of a commodity lies below the Lorenz curvé, this commodity is
classified as a luxury and if it liss above the Lorenz curve,
tgis éommodity is classified as a necessity. In other words,
a commodity is classified as a luxury if its concentration ra-
tio is higher than the Gini céaFFiciant raelated to it and a
necessity if its concentration ratioc is lower than its Gini
coaefficient. The Gini coefficient here refers to that of
aggregéta consumption expenditures of which this commodity is
one item.

Goods classified as éssantials haQa no ob jective criterion for
measurement. Those goods necessary to support public welfare
such as infrastructure requirements, sducation, health facili-

ties, etc. are considered essentials.

Empirical Results

a. The Data

The input-output table of Indonesia For.the yesar 1971
was used for the estimatss of the direct and indirect import
intensity of the consumption and investment vectors. The
B6 x 66 sector table was chosen because it adequately covers
the ma jor commodity groups. The computations of commodity
concentration ratios which enable consumer goods to be
classified as luxuriss and necassities,wérfibasad on the

National Socio-Economic Survey on Household Consumption
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Expenditures conducted during January-April 19701.

The following definitions of commodity groups adopted in
the housshold consumptioh survey were used for identifica-
tion of commodities for classification into luxuries and

necessities
Food

1. Cereals and Cassava : Rice, glutinuos rice, rice pro-

ducts, green corn with peel, dried corn with peel, corn,
corn flour, wheat flour, cassava (root), dried cassava,
cassava flour, sweet potatoes, taros and sago. .

2. Fish and Sea Food : Fresh sea fish, fresh water fish,

salted and dried fish, canned fish, shrimps, crabs and

other sea foods.

3. Meat : Various fresh meats, preserved meats and chicken.

4. Eggs and Milk : Eggs, fresh milk, condensed milk and-

powdered milk.
5. Vegetables : All kinds of vegetables.

6. Fruits and Peas : All kinds of fruits.

7. Tobacco and Alcohol : Alcoholic beverages, cigarettes,

clove cigarsttes, cigars and tobacco.

8. Other Foods : Salt; pepper and spices, fish pressrves,

vinegar, soya sauce, brown sugar, coconut, vegetable

1l Biro Pusat Statistik, Survey Sosial Ekonomi Nasional,
January-April 1870, Jakarta ;3 Biro Pusat Statistik,1973.
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cooking oils, butter, animal cooking oilé, reFihed
sugar, tea, coffee, chocolate powder, syrups and

soft drinks.
" Non=-Food

9. Housing and Utility : House rent,'imputed rent, main-

tenance costs, electricity, kerosene, firewood, char-
coal and water supply.

10. Miscellansous Goods and Services : Toilet soap, other

toilet articl:é, movies and theatres, school Fees; con-
tribution to school, stationary, newspapers,4periodicals,
books, medicines, barber, domestic servants, transport,
postage and telegrams and other nice goods and services.

11. Clothing : Ready-made clothes, matsrials.For clothes,
charges for tailoring and repair, footwsar, headwaér,
sewing thread and other éewing materials, laundry soap
‘and péwdar and laundry.

l12. Durables and Ssmi-Durablaé ¢ furniture, household ap-

pliances, cars, motorcycles, bicycles, housseshold uten-
sils, kitchen and eating utensils, watches, clocks,
jewelry, entertainment equipment, sport‘articlas, re-
pair and maintananﬁes of durables and semi-durables.

13. Dther Non-Food : Property taxes, 8ll kinds of licenses,

insurance, wedding, religious festivals and other cere-

moniss.
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The Results

Table VIII.1 shows the estimate of the imported
consumption vector in Indonesia's final demand for
1871 which was calculated on the basis of equation (1).
This table shows that the total imported consumer goods
(indirect and direct) amounted to Ap 415.8 billion. The
major shares in this amount were taken by Electrical §
Non-Electrical Equipment, Chemical Industries, Textiles,
Leather & Wearing Apparel, Rice Milling,’Cleaning 8 Polish-
ing, Transpﬁrt Equipment, Paper, Paper Products 8§ Printing,
" 8pining Industries, and Eartilizers and Pesticides. These
sectors respectively took 15.8 per cent, 8.8 per cent, B.1
per cent, 7.9 per cent; 7.5 pér cent, 5.7 per cent, 5.0 per
cent and 4.5 per cent of the total imported CDnsuméP"QDOdS-

For computing concentration ratio from axﬁrasaiﬁn [1;)
above, the following model for the Lorenz function given

in equation (10) was suggested by Kakwani and Poddarl :

Log Ye = a + o log re* 8 log (JE-rt]f W, (12)

where a = log a, w, is the disturbance term and

Py * O, P, - 9

r_t - 5 — and yt = .Ja . Heres r‘t

and Yy

Namak C. Kakwani and N. Podder loc.cit. -
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are consistent sstimators of T and.nt‘respactively; and
symbols Py and q, are consistent astimates‘cF F[xt) and
'.Fl[xt) respectively. Py and-qt in terms of sample‘mean

expenditure for tha’t-tﬁ expenditure class, x: y and rela-

tive frequency of a household belonging to the t-th expen-

diture class, Ft sy are written as,

t t

1 %
p = PN F and q = — T x F

T+l
where Q = z x f._ (being the mean expenditure of
. v=1 Y

nt

all the houssholds, t = 1,2,..... T+1) and Ft = v
where n, is the number of households incurring expen-

diture in the interval X ir and x, and N is the

total number of households groupad into {T+1) expenditurs
classes. Equation (12) above wéé estimated by using the
method of ordinary least’ squares to obtain - the values

of a,q¢ and B . Dnce these valuss were obtained, equation
(11) was used to get the concentration ratio. Beta function

was derived From the Gamma Function using the following equa-

tion, '

| T
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Table VII1.2 shows the estimates of the Lorenz function
for 13 commodity groups and for total consumption expen-
ditures. The bésic data for computation of concentra-
tion ratios are given in tables VIII.3 and VIII.4. Ta-
ble VIII.5 shows the calculated concentration ratios.

The indirect and direct imports of commodities clas-
gified as luxuries amounted to about Rp 108 billion (see
Table VIII.6) and those classified as necessities and es-
sentials amounted to about Rp 308 billion (see Table VIII.
7). The criterion presented in previous section was ﬁot
strictly followed for certain commodities i.e. housing and
clothing. The imported materials for these two items
which werabelieved to be of high quality and expensive such
as structural metal and clay products for housing,and ready-
made clothes, méttrssses, towels, blankets and bedsheets
which fall under clothing items, were treated as luxuries.
However, all fabrics and textile raw materials were consi-
dered necessities since they were eventually to be largely
used for tHa production of clothing for the masses. The
imported vegetables were considered luxuries although they
were grouped in a commodity group which had a relatively low
‘concentration ratio. These products were relatively ex-

pensive and the mass of population could not afford to buy.

It can be concluded from tables VIII.6 and VIII.7 that
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25.95 per cent of thes imported consumer goods were in tﬁs
form of commodities classified as luxuries while 74.05
per cent were in the form of necessities and essentials.
The total imports required to support consumption and
investment werse calculated with the help of equation (3)
and [(4). - The imported investment vector is given by
equation (2) while the total import is given in the in-
put-output table. Table VIII.8 shows that 51.6 per cent
of total imports in 1971 were required for consumption

in that year and 45.1 per cent for investment. The fi-
gure for consumption then can be broken down to 13.0 per
cent for luxuries and 38.6 per cent for necessities and
eséentials. The figures in this table suggest that if
the imports of the luxuries were restricted, the alloca-
tion of foreign exchange earnings for investment might
have been greater than that for consumption. This indi-
cates that in 1971 and possibly throughout the years under
study, there had been possibilities for Indonesia to exes-
cute a rational policy of allocating foreign exchanges
earnings without disturbing the inflow of necessities and
essential goods for the population and at the same time

allowing higher domestic capital formation.
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Table VIII.1 Indirect and Direct Import

Content of Indonesia's

Daomestic Consumption, 1971

{in millions of Rupiahs)

S ector

Imported Component
of Consumption

2.
3.
a.
5.

7'

9.
10.
11.
l2.
13.
14.
15.
16.
17.
18.
19,
20.
al.
2e.
23.
24.

. Paddy

Handpounding of Rice
Maize '

Root Crops

Vegetables 8§ Fruits
Other Farm Food Crops
Rubber

Sugar Cane 8§ Brown Sugar
Coconut

Coconut § Palm 0il
Tobacco Leaves & Processed
Roasted Coffes

Tea Leaves & Farm Processed Tea
Cloves

Nutmeg

Other Spices

Other Crops

Livestock

Slaughtering

Poultry & Products
Logging & Sawmilling
Dther Forest Products
Fisheries

Coal § Metal Ore Mining

0.22
0.00
0.00
10.85
1059.18
16.74
5.55
0.00
0.00
0.00
8965.99
0.06
0.00
14167.88
0.00
52.01
6238.29
7.42
511.73
588.05
11.26
67.19
143.35
12l1.28
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(Continued)

Imported Component

Sector of Consumption

25. Petrolegm's Natural 1027.77
‘ Gas Mining

26. Other Mi?ing [ ‘395 .66

Quarrying
27. Processing & Preserving 6445.02

of Foods
28. 0ils 8 Fats 785.31
29. Rice Milling, Cleaning

8 Polishing ‘ 32860.88
30. Wheat Flour & Products 6066.18
31. Sugar Refinery 9816.66
32. Food Products n.e.c. 2137.72
33. Beverages 1525.84
34. Cigaretts . 52.17
35. Spining Industries 20588.08
36. Textll?, L.eather & 33847.20

Wearing Apparsel
37. Wood 8§ Wood Products 856.13
38. Paper, Paper Products

8 Primting 23855.49
39. Fertilizers 8 Pesticides 18517.06
40. Chemical Industries 40756.60
41, Petroleum Refinary 6946.23
42. Rubber Products 3308.74
43. Non-Metallic Minersal

Products 2104.80
44, Cements 823.03
45, Iron B Steel 10764.04
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Table VIII.1l

(Continued)

Sector

Imported Component:
of Consumption

46. Non-Ferrous Metal 1994.37
47. Fabricated Metal Products 9205.38
48. Electvical S Non-Electrical 65687. 36
‘ Equipment
49. Transport Equipmanf 31107.20
50. Miscellaneous Industries 7407 .47
51. Electricity, Gas B
0.00
Water Supply
52. Construction 0.00
53. Trade 0.00
54. Restaurants 8§ Hotels 0.00
55. Railways 2688.21
56. Road Transport 3077.21
S57. Water Transport 0.00
58. Air Transport 8955.17
59. Services Allied to 7764.93
Transport
60. Communication 5155.84
6l1. Fimancial Services 4726.71
62. Real Egtate 8 Business 10588.96
- Services
63. Public Administration
0.00
8 Defence
64. Social § Community 0.00
Services
65. Recreational, Cultural,
Personal and Household 411.43
Services :
66. Unspecified 8 Provisional 9591 .58
Sactor
~Total - - -415810.48




Table VIII.Z2 Estimates of The Lorenz Function

by Commodity for Indonesia,1870

Commodity ‘a o B H2
Cereals § Cassava 0.18463 0.78177 0.82940 0.99888
Fish & Sea Foods 0.46137 0.93144 0.94487 0.99996
Meat 0.65385 0.98244 0.93024 0.999394
Eggs S Milk 0.64591 0.98576 0.98318 0.99991
Vegetables 0.28233 0.90712 0.87837 0.99889
Fruits & Peas 0.43052 0.92221 0.83318 0.99964
Tobacco § Alcohol 0.41363 0.92736 0.929397 0.99935
Other Foods 0.42497 0.93150 0.93284 0.99987
Housing 8 Utilities 0.31104 0.88708 0.88989 0.89910
Miscsellansous Goods 0.54802 0.96917 0.96661 0.99a96

8 Services
Clothing 0.29331 0.87663 0.85047 0.99993
Durables § Semi-Durables 0.67520 1.01189 | 0.98474 0.99998

 Other Non-Foods 0.35953 0.92225 0.80932 0.99301
Tctal>Expenditures. 0.34999 0.91098 0.80725 0.9393971
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1

Table VIII.3 |, Gamma Function For Each
Commodity's Lorenz Function

r[]_.-i- B) .

Commodity T_kl + o)

Cereals § Cassava 0.92667 0.93952
Fish & Sea Foods 0.97293 0.877893
Meat 0.99270 0.99581
Eggs & Milk 0.99406 0.99547
Vegetables 0.86422 0.95454
Fruits & Peas 0.968957 0.97357
Tobacco & Alcohol 0.97143 0.97238
Other Foods 0.97295 0.97344
Housing 8 Utilities 0.95741 0.95834
Migscellaneous Goods

& Services 0.88735 0.98534
Clothing 0.85721 0.95829
Durables 8 Semi-

Durables 1.00508 0.99773
ODther Non-FDods 0.963858 0.9864899

Total Expenditures 0.968557 0.86427
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Beta Function For Each

Table VIII.A4

Commodity's Lorenz Function

'

Commodity - B (1+a, 1+8)
Cereals & Cassava 0.23127
Fish 8 Sea Foods 0.18482
Meat | 0.18039
Eggs & Milk 0.17018
Vegetables 0.19950
Fruits é Peas 0.18808
Tobacco § Alcohol 0l18778
Other Foods 0.18668
‘Housiné 8 Utilities 0.20091
Mlag:iiﬁzzzus Goods 8 0.17584
c:lotr{ing 0.20043
Durables 8 Semi-pDurables '0.15576'
-0ther Non-Foods 0.18189

Total Expenditures 0.17420
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Concentration Ratios

Table VIII.5

By Commodity Group ,1870

Commodity Ccncen?ratlon Classification
Ratio
Cereals B Cassava 0.21109 Necessity
4

Fish & Sea Food 0.46211 Luxury
Meat 0.66091 Luxury
Eggs & Milk 0.61645 Luxury
Vegetables 0.29579 Necessity
Fruits 8§ Peas 0.43567 Luxury
Tobacco § Alcohol 0.41817 Luxury
Other Foods 0.42815 Luxury
Housing B Ustilities 0.32720 Necessity
Miscellaneous Goods

8 Services 0.53310 Luxury
Clothing 0.32183 Necessity
Durables & Semi-

Durables 0.63456 Luxury
Other Non-Foods 0.36813 Luxury
‘Total Expenditures 0.32882
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" Indirect and Direct Imports of

-Commodities Classified as

Luxuries for Consumption, 1971

~_ (in millions of Rupiahs)

Sesz?r Name of the Sector Commodities Import Value
5 Vegetables § Fruits Various foreign vegetables 459.97
Various foreign Fruits 5939.21
=] Other Farm Food Crops Dther farm food crops 16.74
12 Coffee Roasted Coffee 0.06
16 ~Other Spices Other spices 52.01
18 Livestock Various animals 7.42
19 Slaughtering Meat 511.73
20 Poultry 8 Products Poultry 2.14
21 Logging 8§ Sawmilling Forest wood 5.74
22 Other Forest Products Teak wood 5.52
Other forest products 67.19
23 Fisheries Fish 9.34
Dried Fish 134.01
26 " Other Mining 8§ Quarrying Flints,gypsum,diamonds 238.74
27 Processing § Preserving Canned méat ‘ ‘122;22
of Food Milk § cream ‘ 5208.74
Dried & frozen vegetables & Fruits . 441 .79
Canned fFish & sea food 672.27
28 Diis 8 Fats Margarine and‘VEgetableskoils 782.44

8 fFats
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Table VIII.6 (Continued]

Seﬁz?’ Name of the Sector Commodities Import Value
32 Food Products n.e.c. Cocoa powder,chocolate and ‘

, products 480.29
Coffee ppﬁder , , 21.31

Tea , ’ 9.79

Soya-bean products , 1087.40-

) Other food products 5130.52
33 Beverages Aléoholic beverages 10381.86
. Soft drinks 433.98

34 Cigarettes Cigarettes o o 52.17
36 Textile, Leather & Ready-made clothing 464.38
Wearing Apparel Mattresses, towels, blankets, 1285.09

bed-sheets,etc. _ -

Carpets and Rugs ; . 4062.47

Leathers = 13.69

lL.eather products 67.22

) Shoes and slippers 153.55

37 " Wood § Wood Products. Luxurious furniture 147.50
38 Paper,.Pa?er Products Printed matters 8588.15

8 Printing :
40 ' Chemical Industries: Séaps and cleaning 965. 76

preparation




Table
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VIII.6 (Continued)

Ses;or Name of the Sector - Commodities Import Value. .
42 Rubber Products Tyres and tubes for cars
1110.01
and motorcycles
43 Non-Metallic Mineral Glass, glass products and ‘
1943.81
Products clay products
47 Fabricated Metal Metal Ffurniture 525.69
Products Other fabricated metal praducts 6887.41
48 Electrical and Non- Radio,television sets, tape- 16849. 83
Electrical Equipment recorders,casettes, sound-systems )
' Electric fans, electric stoves,
refrigerators, freezers, cookers 3382.07
and airconditioners
Accumulators and Batteries for
cars and motorcycles 2280.26
49 Transport Equipment Cars 19040.33
Motorcycles,Scooters, etc. 7834.67
50 Miscellaneous Industries Photographic equipment 251.74
Jewelry 440.79
Musical instruments . 45.96
Sporting goods 276.29
62 Real Estate & Business Business services 8141.84
Services
65 Recreational,Cultural and Motion pictures 414.85

Personel Services

Total

107883.51
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Table VIII.?7 Indirect and Direct Imports of Commodities
Classified as Necessities and
Essentials for Consumption, 1971

" (in millions of Rupilahs])

Sesz?r Name of the Sector Commodities Import Value
1 Paddy Paddy for seeds 0.22
4 Root Crops Root crops 10.85

.7 Rubber Smoked and remilled rubber 5.55

11 Tobacco Leaves § Tobacco leaves & processed 865.99
Processed o

14 " Cloves Cloves 14167.88

17 Other Crops Other crops 6238.29

24’ | Coal & Metal Ore Mining Coal of various kinds 70.33

| Iron sand 0.30

25 Petroleum 8§ Natural Petroleum 1027.77

Gas Mining

26 Other Mining S Quarrying products 26.77

Quarrying Sulphur, iodine, phosporus 122.67

Salt crude ‘ 8.35

Asphalt 0.13

28 Oils 8§ Fats Coconut o0il & cooking oil 2.87

239 Rice Milling, Cleaning  pg)jghed rice 32860.88

& Polishing
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Table VIII.?7 (Continued)

Ses;?r Name of the Sector Comhodities Import Value
30 Wheat Flour B Products Wheat fFlour 6066.18
31 Sugar Refinery Refined sugar . 9816.66
35 Spinniné Industries - Textile raw materials 20588.08
36 Textile, Leather & Apparel Fabrics 26827.72

, i Wearing Apparel . Dther fabrics | 5.89

37 ‘Wood 8§ Wood Products Wood products 143.82

Cork products 564.81

38 Paper,Paper Products Pulp,paper and cardboard 12559.96

§ Printing Paper products 1607.38

39 Fertilizers 8 Pesti- Feﬁtilizers and pesticides 18517.06
’ cides :

40 Chemical Industries Basic industrial chemicals 21588.72

Drugs and medicines 7213.25

Paints 7.72

Matches 4.24

Other chemical products 4253.82

Coal products 247 .30

Plastic ware

2887.15
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Table VIII.7 (Continued)

Ses;or Name of the Sector Commodities Import Value
41 Petroleum Refinery Petroleum products 5945.23
42 Rubber products Tyres and tubes for trucks, ‘ o

buses and other public 541 .60
transport )
43 Non-Metallic Mineral Rubber products 1657.13
Préducts Non-metallic mineral ,150 ag
products i
44 Cements Cements 823.03
45 Iron & Steel Iron and steel products 10764.04
45 Non-Ferrous Metal Non-ferrous basic metals 2045.02
47 Fabricated Metal Cutlery, handtools and 1792.28
Products general hardware ST
48 Electrical and Non- Non-electrical machinery 26845.80
. Electrlcal Equlpment Industrial electrical machinery
8514.,86
and apparatus
Accumulators and batteries Fob‘ ' 570.07
trucks and buses 3 e
Dther elec?rlcal apparatus 7143.47
B supplies
49 Transport Equipment Equipment for public transport 4232.20
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Table VIII.7 (Continued)

Sector

Name of the Sector

No . Commodities Import Value
50 Miscellaneous Industries Scientific equipment 82.56
Pencils, pens and buttons 3307.93
Dther products 2831.67
51 Railways Facilities for railways ' 3428.85
58 Air Transport Facilities for air transport 8893.68
59. Services Allied to ‘Services related to transport 8416.39
‘ Transport
60 Communication Postal services 5130.31
6l Financial Services Insurance anq qther services 4620.47
. for necessities 7
66 Unspecified Products Unspecified products and g591 .58

secondhand articles

Total

307926.75




Table
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vIiii.s Total Imports Required To
Support Consumption, In-
vestment and Exporis, 1871

(value in billions of Rupiahs)

Imports Total Imports

Vector (A (8) A/B
Consumption
Luxuries 107.88 13.40 %
Nec3551t%es 1™ " 307.93 38.20 %
Essentials ~
Investment 363.64 45.10 %
Exports 26.981 3.30 %
Total 806.36 806.36 100.00
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' Conclusions

The results presented in this chapter show that the
imports(:Fluxuriesfdrmedquita a substantial proportion of
the fotal importéd consumer goods. Bearing in rnind'tﬁat
only a small elite of the populatiﬁn, i.e. the top 5- 10 pér
cent, were the consumers of luxuries, the results lead one
to concluds that imports had largely served the wealthy.
Indonesia's consumption pattern has been affected by the in-
ternationél demonstﬁation effect which has been able to
spread through trade liberalization and the inflow of foreign
investments which w;re substantially concerned with the pro-
duction of consumer goods.

The results also show that aggregate imports to Indo-
nesia included more consumer goods than investment goods. In
the context of the Indonesian economy which is charéctarizad
by a low per capita income and disguised and open unemployment,
these findings cannot be viewed without concern since they in-
dicate that there Haé been a diversion of scarce financial re-
sources to what may be considered a low priorit& area.

Assuming that the inter-industry import coefficients
remain stable or increase after the year of the study, [which
is very liksely to happen owing to the liberal nature of the
import policy), the import-dependent nature of import substitute
industries (which are laréely oriented towards consumer goods)

and the increasing income of the wealthy who derive their
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consumption standards from abroad, the following proposition
could be put forward : "In an open less developed sconomy in
which imports are substantially determinedby the consumption
patterns of a small elite, a relative rise in the income of
this group will lead to a rise in the share of imports\oF con-
stah goods in relation to total consumption&.

In the context of the Indomesian economy, the petroleum
sector which has besen the largest contributor to foreign ex-
éhanga earnings, was to a certain extent, responsible for this
situation. This can be considered as not conducive to eco-

nomic development at a natiomnal level.



CHAPTER IX

ANALYSIS DOF EXCHANGE RATE

This chapter presents the analysis of the level of
Indonesia's exchange raté in terms of its implications on do-
mestic resource allocation. Rapid increases in foreign ex;
change earnings which were attributable mostly to exports from
the extractive industries {(the most important of which was . pe-
troleum) hay conceal the fact that non-extractive exports were
receiving barely adequate or even inadequate price-incentives
for their expansion. These non-extractive exports aré far
more important than the extractive sector from the point of
view of smployment and their growth might be affected by the

prevailing rate of exchangs.

Exchange Rate and Resource Allocation

In chapter IV, a theory on the effsct of foreign ca-
pital inflow on the exchange rate as proposed by Ginor was
briefly presented. According to Ginor, apart from official
exchange rates, tariff systems and import restrictioné;‘the
foreign capital inflow itself decisively affects the exchange
rate. Relatively large capital imports over a prolonged pe-
riod will tend to cause an especially low rate of exchange
which imbliaa an overvaluation of currency of the capital re-

ceiving country. This overvaluation of currency will serious-
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ly limit the quantity of goods and services that can profit-
.ably be produced domestically and also inhibit the production
of tradable gooas and services which can enter foreign trade
compstitivelyl. On the other hand, where the exchange rate
is higher, which implies an undervaluation of currency, more
labour and capital would be allocated to the production of
tradable goods and services. This occurs in an "outward-
looking" industrialization strategy which has been widely
advocateda. The crucial aspect of such a strategy is the
prﬁvisior&of’an exchange rate which provides strong price in-
centives to existing or prospective exporters of goods which
require heavy labour input. The internal markets in less
developed countries are not large enough, nor growing fast
enough, to meet the challenge of labour absorption posed by
these countries' population growth. Ihport substitution,
while helpful in the short-run, has limited iong—run prospects
for growth of output and employment. ‘
Withiﬁ this context, Black3 categorized five exchange

rate policies namely :

l F. Ginor "The Impact of Capital Imports on The Structures
of Developing Countries", Kyklos, vol.22, no.l, 1969, pp.
104-20.

2 See interalia Little, Scitovsky and Scott Industry and
Trade in Some Developing Countries, Oxford : Oxford Uni-
versity Press, 1970; and Bela Balassa, "Trade Policies in
Developing Countries", American Ecornomic Review, May 1971,
pp.178-87.

3 Stanley Black, "Exchange Policies For Less Developsd Coun-
tries in a World of Floating Rates", Essays in Internatio-
nal Finance, No.l118, New Jersey, Princeton : Department of
Economics, Princeton University, December 1876, p.23.
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(1) A policy which utilizes exchange controls or import
quotas and capital controls and pegs the local cur-
rency to a single foreign currency.

(2) A policy which exercises the pegging of local cur-
rency to a singla foreign &urhency by means of Fe-
serves or borrowing.

(3) A policy where the local currency is pegged to Spe-
cial Drawing Riéhts of the International Monetary
Fund.

(4) The managed float FoFeign ethange policy'designéd
to stabilize the effective exchange rate or move it
in ﬁhe direction indicated by differential inflation
rates.

(5) A free floating exchange rate policy.

According to Black, the first two policies will ténd to create
relatively higher degreeof misallocationof domestic resources
compared to the last three policies, due to exchange con?rol
that léads to the existence of a black market in Foreign ex-
change. Also fluctuations in the foreign currency to which
the local currency is pegged will in turn lead to an inappro-
priate exchange ratel. . Indonesia is known to have adopted
largely the second policy durihg 1967 - 1976 and since August
23, 1971 the Rupiah bhad been officially pegged to the bn;tad

States dollar.

1 Ibid., p.24.
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The following section presents an evaluation of Indonesia's
exchahge rate policy in terms of its implications to domestic
resource allocation. The evaluation is relevant in this stu-
dy since the foreign exchange earnings derived from the pestro-
- leum imndustry contribute substantially in producing an import

surplus which, in turn, affects the axchange rate.

Indonesia's Exchange Rate Policy : An Evaluation

The high level of foreign exchangs earnings derived
from the petroleum industry, together with an inflowof foreign
capital anrnd a.ralativaly high level of tariff protection, seem
to be the main factors that led Indonesia to maintain a rela-
tively overvalued rate of exchangs. This assertion is well
supported by the empirical studies so far mads in Indonasial.
Cooper and Glassburner's study shows that although a series
of devaluations were executed between 1966 - 1971, ﬁha benefits
of these measures as reflected in the purchasing powér of ex-
porters' proceeds were very modest. This was due to the fact
that sometimes, during this period, when the general domestic

price level was stabilized, wholesale prices of non-petroleum

1 See Richard N. Cooper and Bruce Glassburner, "Foraign Ex-
change Policy and The Foreign Trade Sector : Suggestions
for Indonesia's Second-Five-Year-Plan", Jakarta : Harvard

~ Development Advisory Service, 1973, p.9 and Douglas S.
Paauw, "Exchange Rate Policy and Non-Extractive Exports",
Ekonomi Dan Keuangan Indonesia, vol.26, no.2 (June 1978),

pp.206-18.
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exports were dampened by weak international markets and when
export prices were rising, domestic inflation was reducing

" the real value of Rupiah prices recaivéd by exporters. Be-
tween 1968 and 1872, the exchange rate applied to major non-

) .
petroleum exports rose by 44 per cent. However, during the

same period, the wholesale price index for major non-petroleum
exports rose by only 34 per cent while the cost-of-living in-
dex rose by 62 per csntl. This suggests that exporters of
these export products lost ground, measured in terms of pur-
chasing powar of their Rupiah proceeds. In other words, the
devaluations implemented during 1966 - 1871 had not made a sub-
stantial net contribution to exporters' incentives. These
devaluations failed to compensate for domestic inflation.
Table IX.1l shows the noh-oil exporters' effective esxchange
rates corrected for domestic inflation during 1866 - 1971 for
non-pétroleum exports. The non-oii exporters!' effective ax-
change rates calculated and corrscted for domestic inflation
were the free rates discounted for export taxes and adjusted for

cavat—'price2 divided by the cost of living index, September 1966 = 100.

1 Richard N. Cooper and Bruce Glassburner op.cit.

2 Overprice is the difference betwsen the official check
price (the price on the basis of which the foreign ex-
change earnings must be surrendered to the Central Bank)
and the actual price received by the exporter.



- 281 -

Table IX.1 Non-0il Exporters' Effective
Exchange Rates Corrected
For Inflation, 1966 - 1971
(1966 rupiah per U.S. dollar)

Effective
Year Exchange Rate
1966
February 53.6
May 79.1
November 44.6
1967
I 41.8
II 47.1
I11 58.1
Iv 52.9
1868
I 52.8
II 56.8
111 o ; 55.7
v 63.7
1969 ‘
1 o BB.9"
I1 . 56.7
I1T 56.0
Iv 54.2
1970
I 49.8
I1 " . B6.1
I1T ' 56.0
v : 55.3
1971 ,
I ' 8l1.8
1X ' 53.3
III : B60.2
v , 62.7

Source : Richard N. Cooper and Bruce Glassburner
op.cit., p.l2.



- 282 -

Douglas Paauw's studylof’tha impact oF‘Indonesia's exchange
rate policy on the profitability of non-extractive exports
covering the period since Indonesia's last exchange rats
ad justment in August 23, 1971 up to 1976, gives Ffurther
evidence of the overvaluation of Indonesia's currency. The
period between August 23, 1971 to 1976 is very relevant for
our purposse since during this period the rupiah was pegged to
the US dollar at a fixed rate of Rp 415= US$1.00 and also the
depreciation of the US dollar took place during this period.
Paauw's study shows the degree of rupiah devaluation in terms
of third 6ountries; currencies (countriss other than the United
Stafes which maintained trade relations with Indonesia) as a
result of the appreciation of these third cauntries' currsn;
cies vis-a-vis the US dollar. Further, Paauw's study shows
to what extént Indonesia's implicit devaluation against third
countries! currencies had reduced the existing ovahvaluafion
as reflected in the competitiveness of Indonesia's mon-extrac-
tive exports. Also it shows the extent to which the new level
of exchange rate produced an adequate comparative advantage by
being able to equilibriate changes in domestic price levels.
To obtain measures of relative cost changes in Indone-

sia compared to her major trading partners and competitors,

1 Douglas §. Pasuw, loc.cit., pp.206-18.
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tha following common purchasing power formula was used ;

a a
P7s / Foi
b b
Pos /P71
where P:S and P:l represent the Indonesian cost of living

indices in 1976 and 1971 respectively and P?B and P:l repre-

sent trading partrper's consumer price indices in 1976 and 1971
respectively. Table IX.2 shows the parity price ratios be-

tween Indonesia and her five major trading partners for 1976.

Table IX.2 Parity Price Ratios, 1976

Trading Partnsr Parity Price Ratio
U.S.A 1.80
Singapore 1.57
Japan 1.46
Netherlands c 1.687
West Germany : l1.87
Average . 1.87

Source : Douglas S. Paauw, ibid, p.214.

Figures in Table IX.2 show that Indonesia's general price level

rose significantly relative to those in her major trading part-
ners. The Indonesian gemneral price level Pbse by the largest
ratio relaetive to West Germany (1.87) followed next by the ra-
tio relative to tHe United States (1.80). The ratios of Indo-

nesian general price levsl increases relative to those of the
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other trading partnersbare 1.67 (Netherlands), 1.57 (Singapore)
and 1.46 (Japan).

iThe Fixing oF‘rupiah value to the United States dollar
at Rp 415 since August 1971 and the fact that the United States
dollér depreciated between 1971 and 1976, had caused a substan-
tial devaluation in the rupiah's effective export rate against
third céuntry currencies. Table IX.3 shows the degree of ru-

piah devaluation with respect to currencies of Indonesia's ma-

jor trading partners.

Table IX.3 Devaluation of Rupiah With Respect
To Currencies of Indonesia's
Major Trading Partners, 1976
(August 1971 = Base)

Trading Partners' Rupiah Devaluation
Currencies ) (in per cent)

United States Dollar - . 0

Singapore Dollar 21.0

Japanese Yen 12.3

Netherlands Guilder . 27.2

West Germar Mark 33.2

Source : Derived from table III in Douglas S.
Paauw, ibid., p.21l2.

The substantial devaluation in the rupish's effective export
rate against currencies of Indonesia's major trading partners
haﬁ caused an improvement in nominal terms for exports to In-

donesia's major trading partners with the exception of the
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United States, which was the largsest importer of Indonesia's
non-extractive exports in 19761. The gquestion that may:arise
from this improvement is "to what extent did the real benefits
accrue to these non-extractive exports which might have been
the stimulating factor for their growth ?" To answer this
question, the analysis is complemented with the calculation of
the parity-loss of Indonesia's currency over time in comparison
w}th that of Indonesia's competitors in international trade.
Parity loss is the difference between the parity export rate
and the actual export rate. The parity export rate is the
effective export rate which would have equilibrated relative
domestic general price levels to maintain parity with the ef-
fective export rate of the base year. Table IX.4 shows parity
losses of Indonesia's rupiah export rate in 1976 with respect
to currencies of Indonesia's major trading partners. These

parity losses indicate a measure of the cost discrimination

1 The following are Indonesia's non-extractive exports by
countries of destination in 1971 and 1976 (in percentage
of US dollar value]

- Country 1971 - 1976
United States 19.7 28.7
Singapore 28.9 23.4
Japan 9.6 le.l1
Nethaerlands 11.5 - 9.6
West Germany 11.9 9,4
Dthers 18.4 16.8

Total 100.0 100.0

Source : Biro Pusat Statistik Indikator Ekonomi,
selected issues.
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against Indonesian axporfers. This cost discrimination shows
the extent to which the Indonesianexporters’internal cost in-
creases had not been compensated by changes in actual export
earnings. The cost discrimination was most serious for exports
to the United States which was 44 per cent relative to 1971 as
shown below. The cost discrimination for exports to Singapore
was 23 par-cent, for exports to Japan 23 per cent, for exports
to the Netherlands 24 per cent and for exports to West Germany
28 per cent. The weighted average cost discrimination for

exports to these five countries (weighted by the 1876 market

shares) was 31 per cent.

Table 1X.4 Parity Losses of Indonesia's
’ Aupiah Export Rate a),1976
( 1971 = Base )

Trading Parity Export Actual Export Parity Loss
Partner Rate Rate [in %)
United States 687 38l.8 44.4
Singapore 198 153.4 22.8
Japan o 164 126.5 22.9
Netherlands 185 141.2 23.7
West Germany 210 . 149.6 28.8

a) in Rupiah psr unit of foreign currehcy,
except for Japan per 100 Yen.

Source : Douglas S. Paauw ibid, p.214.
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Comparing thé parity loss in Indonesia with that in competing
countries e.g. Malaysia, Philippines and Thailand, it was shown
that the Indonesian exporters had lost ground vis-a-vis thess
competitors. Table IX.5 shows the comparison of the parity
loss for Indonesia with that of Malaysia, Philippines and
Thailand using the United States as a basis for comparison for
1976. Figures in this table indicate that the parity losses
in the export rates of Malaysia, Philippines and Thailand were
respectively 8 per cent, 8 per cent and 6 per cent, i.e. they
were very much lower than that of Indonesia. This comparison
indicates a clear deterioration in Indonesia's competitive po-

sition in non-extractive exports.

Tablé IX.5 " Comparison of Parity Loss Using
: . United States as The Base
Country, 1976 (18971 = 100)

' : : Parity Loss
Country v (in %)
Indomnesia 44.4
Malaysia S.0
Philippines : 8.3
Thailand 6.3

Source ; bouglas S. Paauw ibid, p.215.
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The adverse effect on the competitive position of Indonesia's
non-extractive exports as a result of the overvalued currency
is reflected in the essentially stagnant physical volume of
these exports during 1971 - 1876 as indicated in Table IX.6.
During the same period, non-extractive exports value fell
sharply relative to total exports value. In 1971, non-extrac-
tive exporté'represanted 38.7 per cent of total exports anH
this figure dropped to 18.0 per cent in 1876 as shown in Table
IX.7. This implies that alfhough non-extractive exports

also enjoyed some increase in prices during this period, this
increasé had little or no effect on capacity expansion which
might léad to employment expansion in this sector. The deve-
lopment of the international prices of the principal non-extrac-
tive export products during 1870 - 1876 is given in Table IX.S8.

Table IX.B6 Volume Index of Non-Extractive
and Extractive Exports,

1971 - 1976 (1871 = 100)

Fiscal Year Non-Extractive Extractive
1971/72 100 100
1972/73 83 123
1973/74 . g2 157
1974/75 101 164
1975/76 | 101 155
1976/77 ‘ 100 : 173

Source : Bank Indonesia, Indonesian Financial
Statistiecs, various issuas.
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Table IX.7 Export Values, 1968 - 1976
(in millions of US dollars)

Fiscal Extractive ‘ ’Noh—Extraétive Total
1871/72 842 532 1374
(61.28) (38.72)
1972/73 1342 597 1939
, - (69.21) (30.79)
1973/74 2603 1010 3613
(72.05)° (27.95)
1974/75 . 6064 ~llz22 7186
(84.39) (15.81)
1975/76 6057 1089 7146
(84.76) (15.24)
1876/77 7555 1658 9213
- (82.00) (18.00)

Note : Figures in parentheses indicate

relative shares in the total values.

Source : Bank Indonesia, Weekly Reports,
various issues.

The stagnant situation ofrmn-aktractiﬂaaxports which
was due to disincentive created by the overvaluation of the
hupiah can be considered as one of the evidences of resource

misallocation as a result QF“tha_ihapprophiats level of the

exchange rate as argded by Paauw

As the profitability of non-extractive exports

decl ined substantiglly, ceteris paribus, two
resources dislocation effects may have arisen:
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{(a) A shift of productive factors from non-extrac-
tive export activity to domestically oriented
industries or to non-productive sectors.

(b) A shift from exporting nmon-extractive products
to supplying them to domestic market 1)

The resources dislocation effects mentioned above must have
produced substantial costs to the Indonesian ecornomy in

view of the fact that the non-extractive export sectors did

offer large opportunities for foreign exchange earnings accu-
mulation and employment expansion’as evidenced by the calcu-
lated sectoral total net Foreigﬁ exchange earnings multipliers
and employment multipliers as shown respectively in tables
IX.S.and IX.10.

The sectoral total net foreign exchange earnings multi-
pliers were derived by multiplying sectoral total output mul-
tipliers by sectoral net foreign exchange earnings ratios while
the sectoral total employment multipliers were derived by mul-
tiplying ssctoral totai output multipliers by sectoral labDQPg
output ratios. Sectoral labour-output ratios were calculaéed
by dividing sectoral outputsby their labour requirements after
these ratios were normalized around a basis of unity. Sectoral

net foreign exchange earnings ratios were calculated usiﬁg the

following formula,

where Ei = exports.

M? = imports required to produce exports.

1 "ibid.
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Table IX.8 . International Prices of Principal
Non-Extractive Export Products,
1 970 - 197686
Product 1970 1971 ' 1972 1973 1974 1975 1976
(December). (December] (December]) (December] (December) (December]) {December)
Rubber III ¢ §& F | ' | o , !
7 le? 19 . 47 8 33%
(us$ cent/Lb) 174 154 _ A, 4 e84 s 35%
Palm Qil c i F : - \ ‘
- 2786 219 213 575 680 397. 4
(US$ / ton) 2 50 60
Robusta Coffee cif ‘ : «
. . ' 113 a8 ag a0 134 183 - 600
(sing. $/pikul) N v
Tea c i F :
0.33 0.39 0.29 0.39 0.59 0.48 . .83
(£/kg) ’ : , , :
White Pepper cif 50 65 - B8 115 . 100 g8 105
(us$ cent/Lb) ; :
Black Pepper cif 5 52 o Sl 93 S 80 102
(US$ cent/Lb) ° =0 T ‘ k
Copra 178 133 140 600 375 180 370
(us$/ton) : : ‘

Source : Bank Indonesia Weekly Reports, various issues.
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Sectoral Total Net Foreign

Exchange Earnings Multipliers

Total Net Foreign
S ector Exchange Earnlngs‘”u
Multiplier
l. Farm Products 2.34095
Other Agricultural
" Crops 2.47282
3. Livestock 8 Products 1.83636
4. Forestry 1.87027
5. Fisheries 1.75376
6. Food, Beverage § To-
‘ bacco Industries 2.78518
7. Miscellaneous
Industries 2.23520
8. Petroleum Refining 2.13846
9. Public Utilities 0.00000
10. Construction 0.00000
1l. Trade 1.81869
l2. Restaurants 8§ Hotels 0.00000
13. Transport & Commu-
nication 2.11593
l14. Financing, Real Estate
8 Business Services 0.00000
15. Other Services 0.00000
16. Petroleum S Natural
4 -Gas Mining 1.24319
17. Coal B Metal Ore Mining 2.30198
18. Other Mining & Quarrying 2.74788
18. Unallocated Industries 2.84797

Source ; Derived from total output multipliers
reported in table VI.1l6 and sectoral
‘net foreign exchange earnings ratios
,givan in Tabel Input—Output Indaonesia,
1871.
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Sectoral Total Employment
Multipliers

Table IX.1l0

Sector Total Employment

Multiplier
1. Farm Products 4.84684
Other Agricultural 1.15696
Crops
3. Livestock 8§ Products 0.683566
4. Forestry 0.32315
5. Fisheries 0.68067
6. Food,Beverage & To-
bacco Industries 2.75361
7. Miscellaneous
Industries 1.33936
8. Petroleum Refining 0.32088
9. Public Utilities 0.77290
10. Construction 0.96535
11. Trade 0.91054
l12. Restaurants 8§ Hotels 3.06109
13. Trangpor? 8 Commu- 0.69847 -
nication
14. Flhancxvg, Real Egtata 0.28957
& Business Services _
15. Other Services 3.39%48
16. Petrolegm.s Natural 0.04235
Gas Mining
17. Coal 8§ Metal Ore Mining 0.40889
18. Other Mining & Quarrying 0.75110
19. Urnallocated Industries 24.48516

Source : Derived from total output multipliers
reported in table VI.16 and sectoral
labour-output ratios given in Tabel
Input-0utput Inmdonesia, 1971.
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Conclusions

The conclusions that can be derived from the exchange

rate analysis presented in this chapter are as follows

(1) The growth in extractive export earnings which were
mainly from petroleum exports seems to be the main
Factor which had led the Indomesian government to

adopt an exchangs rate policy which was considered

to be relatively higher than the equilibrium level.

(2) 1Indonesian non-extractive exports had suffered a
serious decline in profitability as a result of the
exchange rate policy adopted during 1971 - 1876. The
devaluation prior to August 1971 seems to have had

only limited benefits to non-extractive exports.

(3] The overvalued currency that prevailed during 1971 -
18976 led to misallocation of resources as partially
shown by the stagnant non-extractive exports. This
situation produced substantial costs to the Indone-
sian economy as sectors producing non-extractive
export products have relatively high net foresign ex-

change earnings and employment multipliers.

-{4) The absence of correlation between the rate of growth
in petroleum sector and that in the rest of the economy ,

can also be explained partly by the disincentive created
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by the exchange rate poliecy fFor the growth in rnon-
extractive exports together with the irrational uti-
lization of foreign exchange earnings as discussed in

the previous chapter.



CHAPTER X

CONCLUSIONS AND POLICY IMPLICATIONS

The main concern of this study has been the exami-
nation of the impact of the petrolesum industry, which forms
the largest export sector, on the Indonesian sconomy over
the period 1967 - 1976. The investigation was done first
by reviewing thes historical development of the Indonesian
economy and in particular the growth of the petrolsum indus-
try during the period under study. At the outset, a brief
review of the literature on the impact of international
trade in general and primary sxports in particular on the
economic devslopmént of less developed countries were pre-
sented in order to place this study in a proper thebratical
perspective.

The review of Indonesia's ecornomic growth during 18967 -

1976 produced the following comclusions

(1) The growth policy pursued in Indonesia can be considered
as following a leading sector strategy. This had re-
sulted in a capital-intensive form of growth to the de-
triment of employment and income distribution. For
example, the unemployment rate was estimated to have ri-
sen from 12.8 per cent in 1971 to 13.2 per cent in 1875

and income inequality, measursd by the concentration ra-

- 296 -
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tio of consumption expenditure, increased from 0.330 in

1970 to 0.411 in 1976.

(2) As well as a High level of umemploymeant énd a somewhat
high degree of inequality of income, mass poverty re-
mained a crucial problem. With the largest segment of
the populétion still dependent on production in the

' traditional agricultural sector, the much higher grbwthv
in the modern capital-intensive sectors of the economy

had resulted in the benefits from growth bypassing the

‘ma jority of the population.

By looking at thess phenomena of growth alone, ;he growth of
the petroleum industry, which was tHa dominant componeht‘of
the highest growing sector in the Indonesian economy i.e. the
mining sector, can be considered as directly or indirectly
reinforcing these phéndmena. . This implies thét in'spite of
the high level of Forsigh exchange earnings andvpublic.reve-.
nue darived from the petroleum sector, this sabtor did rmot
produce a sound basis for economic gronh in Indonésia.

The input-output model, using 1971 data, was used_td“
measura first, the axtantvoF the petrblauﬁ induétry's backward
and forward linkages with the domestic sectors of the economy,
and secondly, the impact multipliers of the grﬁwth of demanq
for the output of the petroleum industry on hoﬁsehold income
and aggfégata output. The Findings of the imput-output study

 which indicate the weak linkagas of the pestroleum mining with
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the domestic sectors of the economy, confirm Singer's fFirst
thesis that, though geographically, the foreign-controlled
primary export sector is located in the less developed coun-
tries, the main multiplier effects (direct, indirect and in-
duéed effects on income) of this sector take place outside
the domestic economy. The total household income multiplier
generated by the petroleum mining in Indornesia was very small
(0.055) which was the lowest in relation to those of other
sectors. The main factor responsible for this situation,
apart from . low linkages, was the low component of payments
accrued to domestic fFactors of production as shown by tha’
small share of the household component in gross value added
of the petroleum mining sector. Its\total output multiplier
proved also to be the lowest.

However, in petrolesum refining a quite different situa-
tion was found. Not only had it higher technological link-
ages with the domestic sectors of the sconomy but also it
generated higher impact multipliers with respect to house-
hold income and aggregate output. This indicates the policy
which should be followed in Indonesia. The pestroleum indus-
try, which will continue to be maintained as the largest fo-
reign exchange earner, will be more integrated to the domes-
tic economy the less its exports are in the form of crude
0il and the more they are in the form of refined products.

In order to take into account the dynamic effects of

the pestroleum sector on the other sectors of the esconomy, which
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included also its effect on the capacity for expansion of
these sectors through invastmant‘resources provided by the
petroleum sector, a set of partial macro-sconomic models

was used. The findings confirm Singer's second thesis that
although the interaction bstween the enclave primary export
sector and the rest of the esconomy is mot absent, this in-
teraction is of such a kind as to lead to polarization or
sharpened dualism within the ecoromies of the less developed
countries. The petroleum industry in Indonesia was shown
to have a far higher impact on modern sectors of the économy
than on traditiomnal sectors and had thus éggravated sectoral
income disparities. In this context, the merit of the pro-
longed unbalanced growth policy may be questioned.

The solution of the proposed macro-ecornomic model in-
dicates that the petroleum sector's exports had substan-
tially lower impact multipliers on disposable income and Gross
National Product in comparison with those of the exports of
the rest of the economy. This indicates that the expansion
of the non-pestroleum export sectors should also become the
policy to be pursued. These sectors proved to be the sectors
that produced much smaller leakages out of the domestic eco-

nomy which possibly makes them the backbomne of the Indonesian

economy .
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/ ‘
i

The correlation test shows thap there was no eositive
eigniFicadt corhelatiod between fhe‘rate of growth of the
petroleum industry's gross value added and the rate of growth
of gross value added in each secter and all sectors in the
rest of the economy. The test also shows a similar absence
of correlation between the rate of growth of petroleum exports
and the rate of growth of Gross Natifnal Product Nest DF‘PEtPD-
leum Exports. The steady growing petroleum exports had not
been able to produce a positive significant correlation be-
tweean the rate of growth of total exports and the rete of
growth of Gross National Product Net of Exporte which Maizels
had implicitly postulated as a measure of the eigniFicent con-
tribution of exports to economic growgh in less developed‘
countries. |

A positive correlation betwsen the rates of growth of
exports and the réte oF‘economic growth in less developed
countries may arise after a certain threshold of development
has been passed. Howaver in Indonesia, the relatively over-
valued currency and the large allocation of foreign exchange
used for consumption (which substantially consisted of luxu-
ries) rather than for investment, were identified as the fFac-
tors which were parﬁly responsible for the absence of the
growth rate correlations mentioned abova. A lower external

value for the PuPiahl and a greater allocation of foreign

1 On November 15, 18978, the Indomnesian government decided
to davalue the Rupiah by 33% per cent and abolish the
pegging of the Rupiah to the United States dollar. This
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exchange for investment could have led to a higher growth in
non-petroieum sectors (especially non—extractive‘exports]
and a higher level of domgstic capital formation. In the
final analysis the maximum and meaningful contribution of
the export sedtor, such as the petroleum sector in Indonesia,
to the domestic economy, was largely a function of government
policy decisions, especially the decisions with regard to how
revenues derived from the sector were utilized and what in-
centives were désigned to expand competitive‘industry.

The policy problem of establishing investment criteria
Fdr allocating resources among alternative investments remains
unresolved in economic development planning in less developed
countries, given the structural const;aints faced by these
countrias. Taking sectors which had total waightéd linkage
indices higher than unity to be the important sectors in the
economy and assessing them in ferms of possible alternative
policy ob jectives, such as maximization of output, maximiza-
tion of employment and maximization of net foreign exchange
earnings, the following results are presented (see Table X.l).
In this Table, only sectoﬁs having total output multipliers
(as given in Chapter VI) Higher thanm 2 and both total employ-
ment and total net FoEaign exchange earnings multipliers (as
given in Chapter IX) higher than unity, are éonsiderad to have

met all alternative policy objectives mentioned above.

policy decision can be used as a proof of the relevancs
of the policy implication argued on this line as pre-
sented in this study.
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Important Sectors Showing Their
Linkages and Contributions To
Three Alternative Policy Objectives

Policy ob jectives

Total R . . ' . .
Sector Weighted M§Xl' Maximize Max1mlze-
L inkages mize Employ- Net Foreign
> 1 Cutput ment Exchangs
Earnings
l. Farm Products 15.12158 Yas Yes Yes
2. Dther Agricul-
tural Crops 5.27286 Yes Yes Yes
3. Livestock 8§
Products 1.60384 No No Yes
4. Forestry 1.16006 Yes No Yes
5. Fisheries 2.65775 No No Yas
6. Food,Beverags )
& Tobacco 11.88085 Yaes Yes Yes
Industries
7. Miscellaneous 20.21598 Ye
Industries * s Yes - Yes
8. Petroleum
Refining 1.55707 Yes No Yes
10. Construction 9.56134 Yes No No
11. Trads 12.72013 No No Yes
12. HBEE::;:ntS s 4.78704 Yes Yes No
13. Transport S ;
Communication 7.73625 Yes No Yes
l4. Fimancing,Real
Estate 8 Busi- 2.55304 Yes No No
ness Services :
15. Dthér Sarvices 7.058973 Yaes Yes No
16. Petroleum B ‘
Natural Gas 3.44503 No No Yes

Mining
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Table X.l. shows the magnitude of the policy problems
posed by tHe present structure of the Indonesian economy. Not
only were there few sectors which allowed maximum dispersion
of impact in any of these policy objectives, but there appeared
to be a certain degree of incompatibility between these ob-
jectives and inter-sectoral linkagaé. For example, some
sectors with high total weighted inter-sectoral linkages did
not have maximum effect on all these policy objectives.

This table also shows that petroleum réFining offered
an opportunity of achieving two‘alternativa policy objectives,
maximizing the impact on output and net foreign exchange éarn-
ings, in contrast to petroleum § natural gas mining which of-
fered an opportunity of achieving only\ona policy objective
namely maximization.oF net foreign exchange éarnings. The
fact that the total employment multiplier of petroleum refining
was higher than that of patroleﬁm mining (0.32088 for pafroleum
refining and 0.04235 for petroleum mining as given in Chapter
IX), the policy prefersnce for expanding refining capacity is
thus established in view of the policy objectives given here.

To conclude this chapter, it is useful to restate the
following explanations with regard to the interpretation of
TaEle‘x.l especially cﬁ alternative policy objectives of net

foreign exchange earnings and employment maximization by sec-

tors

(1) The total net foreign exchange earnings multiplier, which

was used as the basis for assessing the ability of a sec-
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tor to contribute to net Foreign exchange earnings, as
explained in Chapter IX, was determined by its total out-
put multiplier and nmet foreign exchange earnings ratio of
the product which was exported from this sector. In this
context, only products which were exported from a parti-
cular sector were analyzed and their effect on net fo-
reign exchange earnings per unit of output exported com-
prised direct, indirect and induced ﬁomponants which were
detérmined by their inter-sectoral linkages and their pay-
ments to households which form the basis for compﬁting
their total output multipliers. The following export
products from various sectors of the Indqnssian economy
given in Table Xfl, with the BxCe;tion of those from the
petroleum induétry, had high net foreign exchange earnings
ratios.: Thasa'sactohs which produced these products were
classified as sectors thatYmeat the policy objective of -
maximizing net foreign exchange earnings although some

of them may not be considered as the important export

sectors :
Export Products Having
High Net Foreign
S ector Exchange Earnings Ratio
Farm Products | ‘ Maize, tapioca, soya beans,
. pearnuts, other beans B nuts.
Other Agricultural ' Estate and cash crops (rub-
Crops ber, palm oil, tobacco,
coffee, pepper, copra, etc.)
Livestock & Products Cattle, hides
Forestry Logs, timber
Fisheries Marine fishes (fresh &

dried), other marine
products
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Food,Beverage & Processed foods
Tobacco Industries

Miscellaneous Molasses,
Industries Food products

Trade Export trade

Transport 8 Commu- Shipping, air transport
nication and related services

Sectoral net foreign exchange earnings ratios are given

in Table A-10 of the Appendix.

(2) The total employment multiplier which was used as the
basis for assessing the ability of a secﬁor to produce
direct, indirect and induced effects on amploymanf, as
also axplained in Chapter IX, was determined by its total
output multiplier and normalized labour-output ratio.
Sectoral labour-output ratios wér; mathematically norma-
lized in order to fit the Rasmussen's intarpfatation of
linkage indices around a basis'oF unity while at the same
time allowing consistent iﬁter—sectoral‘domparisons. In
this way, a sector which had a relatively high labour-
output ratio may not necessarily have high total employ-
ment multiplief if this sector had a relatively low in-
ter-sectoral linkage and a low share of household compo-
‘nent in its gross.valua added, which produced a relative-
ly low total output multiplier. For example, although
the fisheries sector [sector 5) had a labour-output ratio

of 3.7919, which was not very much far below the labour-

output ratio of other agricultural crops sector ([(sector
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2) (which was 4.3746), the "other agricultural crops ssc-
tor" ofFered an opportunity of meeting the policy ob jesc-
tive of maximizing employment while the fisheries sector
did not. This was due to the fact that the "other agri-
cultural crops sector" had a higher total waighted'link-
age index (as shown in Table X.l) and a higher share of
household component in its gross value added and there-
fore had a higher total output multiplier.

The following are the household direct input coefficients
and total output multipliers of fisheries and other agri-

cultural crops sectors as given in Chapter VI :

Household Direct Total Dutput

Sector Input Coefficient Multiplier
Fisheries 0.07497 1.79505
Other Agricul-  0.18540 2.64473

tural Crops

Sectoral labour-output ratios are given in Table A-10

of the Appendix.

It is generally agreed that all Input-Output tables in less
developed countries are biased towards the modern sectors of
the economy, because the traditional sectors are inadequatsely
identified and recorded as far as their inputs and outputs

are concerned. This indicates that an Input-0Output table
would not yield a satisfactory scheme of .investment priorities.
In spite of this, the findings given here, especially on the
petroleum sector, which is one of the modern sectors in the
Indonesian economy, may show = that Input-Output analysis still |

be useful for. formulating economic policy on this sector.
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APPENDTICES




A=l Indonesia : Estimates of The
'~ Lorenz Function of Consumption
Expenditure And Associated
Concentration Ratio, 1970 and 1876

1970 1976
a 0.34999 0.40834
a 0.91098 0.94221
B 0.90725 0.92539
Fl2 0.993971 0.99917
CR 0.32982 0.41137

Source : Computed on the basis of data given
: in household consumption expenditure
surveys, 1870 (January - April) and
1876 (January - April) published by
the Central Bureau of Statistics.
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A-2 Gross National Product and Fer
Capita Gross National Product
At Constant 1960 Market Prices
Year GNP GNP'Peth§Bita
(in billion Rps) (in Rupiahs)
1967 444 .3 4042.77
13868 492.7 4378.09
1968 526.5 4568.73
1870 566.0 4796.20
1971 ' 606.0 5014,930
1g72 549.9 5252.22
1973 701.0 5550.15
1874 755.3 5821.12
1975 800.3 5879.08
1976 857.2 6254.69
Source : Derived from National Income

Accounts published by the Central
Bureau of Statistics and Ministry
of Finance and population figures
published by the Central Bureau
of Statistics.
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A-3 Private and Public Consumption
At Constant 1960 Market Prices.

( in billion Rupiahs )

Year Privat§ Public.
Consumption Consumption
1867 456.0 37.0
1968 442 .4 | 36.2
1869 46l1.2 42.1
1870 465.0 48.0
1971 476.0 58.0
1972 502.6 63.3
1973 514.0 78.0
1974 525.3 75.0
1975 575.0 BB.D
1976 58l.1 | 94.1

Source : See table A-2.
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'

A-4 Private and Public Investment

At Constant 1860 Market Prices

. ( in billion Rupiahs )

Year Private Public
Investment Investment
1967  31.25 8.28
1968 33.16 ' 10.20
1969 '39.15 22.76
1970 . | 49.36 | 28.42
1971 64.12 ) 32.39
1972 80.00 | 42.78
1973 83.10 ' 49.07
1974 6l1.75 70.52
1975 78. 80 91.10
1976 66.45 118.64

Source ! Sse table A-2.
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A-5 Total Taxes At Constant
1960 Market Prices

(im billion Rupiahs)

Yearv Total Taxes
1867 20
1968 : 32
1969 52
1970 ' 51.5
1971 62
1972 | 81
1873 - 1o2
1974 125
1875 139
1876 ls2
Source : QDepartemen Keuangan Nota

Keuangan, various years.
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Disposable Income At Constant

A-B

1960 Market Prices

(in billion Rupiahs)
year Disposable
: . Income
1987 424.3
1958 450.7
1969 474.5
1970 514.5
1971 544.0
1972' 568.9
1973 598.0
1974 630.3
1975 ,ésl.a'
1976 685.2

Source @ see table A-2. -
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J

. A-7' Petroleum Sector's Exports and Non-
v Petroleum Sectors' Exports At
Constant 1960 Market Prices

{ inm billion Rupiahs )

Petroleum Sector's Non-Petroleum Sectors!

Year: Exports Exports
1967 24.97 18
1868 2l1.54 32
19698 21.45 26
1970 . 28.04 a5
1971 35.70 | 52
18972 54.28 54
1973 73.08 75
1974 154,72 : | 74
1975 138.96 49
1976 145;74 52

Source : See table A-2.




- 328 -~

A-8 Total Imports At Constant
1960 Market Prices

{(in billion Rupiahs)

Total
Year Imports .
1967 \ ‘ . g3.14
1ésa 77.49
1969 78.71
1970 90.43
1971 101.66
1872 123.50
1973 | ' 143.98
1974 168.85
1875 183,51
1976 186.07

Source See table A-2.
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A-S Net Factor Payments Made Abroad

At Constant 1960 Market Prices

(inbillion Rupiahs)

Net Factor Payments

Yéar Abroad
1967 5.8
1968 6.9
1969 o . B.8
1970 : ‘ 9.0
1971 11.0
1972 23.0
1973 27.0
1974 | 37.0
1975 36.7
1976 25.0

Source .Sea table A-2.
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A - 10 Sectoral Final Demand, Labour-Qutput Ratios

and Net Foreign Exchange Earnings Ratios,

1971

Sector

Final Demand

Labour-0Qutput

Net Foreign Exchange

{(in billion Rps]) Ratio Earnings Ratio
1. Farm Products 650.01 20.2491 0.978
2. Other Agricultural Crops 236.34 4.3746 0.935
3. Livestock & Products - 89.54 3.2401 0.987
4., Forestry 69.55 1.5778 - 0.962
5. Fisheries 151.20 3.7918 g.977
6. Food, BeveTage & Tobacco 533.87 9.1847 0.929
Industries .
7. Miscellaneous Industries 781.10 4,9104 0.784
8. Petroleum Refining 67.26 1.4195 0.946
9. Public Utilities l19.68 2.7367 0.000
10. Construction 503.08 3.2163 0.000
11. Trade 584.28 4,5985 0.969
12. Restaurants § Hotels 225.86 12.00=20 0.000
13. Transport 8 Communication 368.37 2.9081 0.881
14, Flnan?lng, Heal.Estate 8 142.51 1.2647 0.000
Business Services
15. Other Services 444 .45 8.8694 0.000
16. Petro%eum 8 Natural Gas . 176.79 0.3379 0.992
Mining
17. Coal & Metal Ore Mining 18.84 1.6810 0.952:
18. Other Mining 8 Quarrying 14.58 2.8540 0.971
19. Unallocated Industries 8.97 65.7701 0.765

Source : Tabel Input-0utput Indonesia, 1871.
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NAG 1900 FORTRAN COMPUTER COMMAND
STATEMENTS FOR COMPUTING
LEONTIEF INVERSE MATRIX

JOB INV,=AHIEF,JD[M233K,JT3Q]{‘f

FORTRAN LIB NAGF;COMPHESS,THACE,PMD

20

30

889

98389

MASTER INVERT |
REAL A(18,19), UNIT(19,19), WKSPCE(20)
INTEGER N
N = 19
READ (1,999) ((A({I,J]), J=1,N], I=1,N)
o0 30 I = 1ﬁq
oo 20 J = 1,N
ACI,J) = -A(I,J) X
IFCI.EQ.J) ACI,J)=A(I,J)+1.0
CONTINUE
CONTINUE
CALL FOlAAFLA, N, N, UNIT, N, WKSPCE, O)
WRITE (2,9999) ((UNIT(I,J), J=1,N), I=1,N)
STOP
FORMAT [19G0.D]

FORAMAT (1H, 10F10.5)

END

é DATA

FINISH




A-12 NAG 1900 FORTRAN COMPUTER COMMAND

STATEMENTS FOR COMPUTING LEDONTIEF
AUGMENTED INVERSE MATARIX

JOB INVAUG, :ARIEF, JD(MZ33K,JT30)

FORTRAN LIB NAGF,COMPRESS, TRACE,PMD

c0

30

899

- 9899

MASTER INVERT
REAL A(20,20), UNIT(20,20), wKksPce(2l)

INTEGER N
N = 20
READ (1,999) ((A(I,J), J=1,N), I=1,N)
D0 30 I=1,N |
Do 20 J = 1,N
ACI,J) = -A(I1,J)
IF(I.EQ.J) A(I,J)=A(I,4)+1.0
CONT INUE
CONTINUE
CALL FD1AAF(A, N, N, UNIT, N, WKSPCE, 0O)
WRITE (2,9998) ((uNIT(I,J), J=1,N), I=1,N)
STOP
FORMAT (eoéo.n)
FORMAT (1H, 10F10.5)
END

% DATA

FINISH
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A—iS Sources of pPata

The following sources of data were utilized for this study :

2.

Published ODFficial Publications

These consisted of :

a. National Income Accounts, The Inmput-Output Table and
Household Consumption Expenditure Surveys published by

the Central Bureau of Statistics [(Biro Pusat Statistik]).
b. Monthly Reports on the Petroleum & Natural Gas Industry
and Arnnual Mining Reports published by thes Ministry
of Mining.
c. Government budgets and related fFinancial statistics

published by the Ministry of Finance.

d. Foreign trade, balance of payments and other financial
statistics published by Bank Indomesia (Indonesia's

central Bank].

ea. Monthly bulletins and annual reports published by The

Indonesian State 0il Company Pertamina.

Other Publications

The FolloWing were the sources of data asids from the

official publications which were also utilized for this

study
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~a. Magazines and journals.<

b. Seminar papers.

c. Reports

d. Publicafions by the International Monetary Fund

"and the World Bank.

Unpubl ished Materials

Various unpublished materials available in Indonesia and
elsewhere where access would be made were also utilized.

These materials, among others, were the following :

a. 0il companies!'! records, financial statements and
other documsnfs.

b. Studies and other works made by, or on behalf of,
governmental agencies or other organizations.

c. InFormationvFrom industfies serving the petroleum

sector.



