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ABSTRACT 

This thesis is concerned with developing a dynamic long run macroeconomic model 
of Indonesia, focussing upon the contribution of oil developments upon that economy's 
income, investment, wealth, balance of payments, and trade performance. The model 
mcorp orates the main characteristics of the oil sector m the Indonesian economy, 
emphasising the crucial role of government in the distribution of oil production for domestic 
usage and for export, and the spending of oil generated revenue upon consunqition 
(routine) and investment (development) (equivalent to a caphal transfer to the private 
sector) expenditure. While focus is placed upon oil developments, the model is sufficiently 
general for analysing the economic eflfects arismg from non oil shocks and that arising from 
a wide range of poUcy options. 

A niunerical simulation procedure is adopted to identify how the domestic economy 
is affected by oil related shocks, and how such outcomes can be altered through the 
adoption of altemative poUcy responses. The roles of ahemative nominal exchange rate 
poHcies, combined with diflferent degrees of control over mtemational capital mobihty, are 
also incorporated, in order to capture the impact of such pohcies upon the domestic 
economy. This is particularly prevalent in the context of an economy such as Indonesia's, 
which is engaging in extensive economic hberaUsation. 

The study indicates that the influence of the oil sector on the Indonesian 
macroeconomy has been significant over the long run, and that this has been more so from 
oil price shocks in comparison to that of oil production shocks. A dynamic and long run 
analysis is adopted in order to identify the most appropriate poUcy responses in order to 
moderate the possible Dutch disease effects, and to enhance the benefits arising from such 
oil shocks. 

The major results of this study suggest that adopting a more development-oriented 
poUcy (investment) towards additional oil revenue, would moderate the Dutch disease 
consequences, inqirove the longer term economic development of the economy, and also 
smooth the adjustment process. The opposhe would be so from stimulating consun^tion 
expenditure. Adoptmg a more export oriented poUcy towards oil production worsens the 
Dutch disease consequences, however this would be compensated by a greater 
accumulation of net foreign asset stocks and vice versa. 

It is also found that a flexible exchange rate policy, combined with perfect 
intemational capital mobihty, is a preferable response to an oU price increase, wMst 
adopting a flexible exchange rate, together with high degree of control over intemational 
capital mobihty, is a preferable response to an oil production increase. Hence adopthig a 
more market oriented policy, that leads to a greater role for the private sector and closer 
mtegration with the global market economy, is found to be preferable for the case of 
Indonesia. 



m 

TO THE MEMORY OF MY BROTHER AND MOTHER 

BUDIMAN THAHA 

1940 - 1981 

SYAFIAH ABBAS 

1908 - 1994 



rv 

ACKNOWLEDGMENTS 

"In the name of AUah, Most Gracious, Most mercifid. Praise be to Allah, 

The Cherisher and Sustamer of the Worlds" (Al Qur'an, Surat 1. Ayat 1-2), 

I complete this thesis. 

I would like to e?q)ress my special acknowledgment and sincere thanks to Dr. 

Charles Harvie, the chairman of my doctoral committee, vAio kindly and patiently 

encouraged, supervised and guided me m the process of developing and writing this 

dissertation. He was a constant source of support from the beginning until the completion of 

the dissertation. 

I would also like to convey my special gratitude and genuine appreciation to 

Associate Professor D.P. Chaudhri and Mr E. J. Wilson, members of the supervisory 

committee, for then roles m givmg comments, suggestions, understanding, and patience, 

which enabled me to successfiilly con^lete this dissertation. I am also appreciative of 

Associate Professor R. Castle who provided a considerable number of valuable comments 

and suggestions on the improvement of the content and presentation of the dissertation, and 

Associate Professor Tran Van Hoa who gave a number of helpfid suggestions. 

I would also like to thank Ms. Di Kelly and Dr. RWitton for the editmg of my 

Enghsh, Mr. Wolfgang Brodesser who assisted me with computing needs, Ms. Sophie 

Abercombie and Ms. Julie Chin who were mvaluable m assisting with administrative needs 

and in the provision of then fiiendship. 

Moreover I would like to express my thanks to the Head of the Bureau of Planning, 

Mmistry of Agriculture and his staf^ for givmg me the opportunity to do this study, and to 

the AustraUan Intemational Development Assistance Bureau (ACDAB) which provided me 

with a scholarship and to fiiends for then support. 

Furthermore I would like to acknowledge a special debt of gratitude to my late 

mother for her encouragement, love and strength of spirit, and to my late father for his 

courage. I am also deeply mdebted to my husband, Herman Zaini, for his courage and 

patience, to my daughter, Saddra Fitrilia, and my son Rhzy for their fim, joy and 

naughtiness during the duration of this thesis. 

I dedicate this thesis to my late brother Budiman Thaha and to my late mother 

Syafiah Abbas for their commitment to society and science. 



TABLE OF CONTENTS 

DECLARATION 

ABSTRACT 

ACKNOWLEDGMENTS 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

1 

u 

iu 

iv 

V 

vi 

CHAPTER 1 INTRODUCTION 

1.1 Background to the Study 

1.2 Objectives of the Study 

1.3 Methodology 

1.4 Outhne of the Study 

1 

7 

12 

CHAPTER 2 OIL DEVELOPMENT AND THE 
INDONESIAN ECONOMY 

2.1 Introduction - A Brief Historical Review 

2.2 Oil and the Macroeconomy 

2.2.1 Government Budget 

2.2.2 GDP 

2.2.3 Monetary Pohcy 

2.2.4 Investment 

2.2.5 Current Account 

2.3 Summary and Conclusions 

14 

14 

17 

17 

21 

23 

27 

28 

32 



VI 

CHAPTER 3 THE BOOMING SECTORY THEORY 

3.1 Introduction 34 

3.2 A Coir^arative Static Analysis 
Arising from an Oil Boom 

3.2.1 Spendmg Effects 

3.2.2 The Investment Effects 

36 

38 

40 

3.2.3 Altemative Eflfects of 
the Boommg Sector 40 

3.3 A Dynamic Analysis of the Economy 

Arising from Oil Related Shocks 42 

3.3.1 Short Run Models 43 

3.2.2 Long Run Model 47 

3.4 The Major Similarities and Differences 
Between Short and Long Run Models 55 

3.5 Amendment to the Indonesian Economy 58 

3.6 Summary and Conclusions 59 

CHAPTER 4 THE OIL RELATED MODELS FOR INDONESIA61 

4.1 Introduction 61 

4.2 The Model's Underlying Assimqitions 62 

4.3 The Model 67 

4.3.1 The Base Case 67 

4.3.2 Altemative Version of the Base Model 75 

4.4 Simulation Procedure of Estimation 77 

4.5 Data Sourse and Method of Estimation 78 



vu 

4.5.1 Method of Estimation 78 

4.5.2 Data Sources 79 

4.6 Summary and Conclusions 80 



vm 

CHAPTER 5 EMIRICIAL RESULTS AND SIMULATION 

RESULTS FOR THE BASE CASE 83 

5.1 Introduction 83 

5.2 The Parameters 84 

5.3 The Shnulation Results 90 

5.3.1 Steady State Properties 91 

Real Oil Revenue (Government 

Real Income) 92 

Real Exchange Rate 93 

Non Oil Trade 93 

Non Oil Output (Private Sector 

Real Income) 94 

Physical Caphal Stock 94 

Net Foreign Asset Stock 94 

Private Sector Real Wealth 95 

5.3.2 Ther Adjustment Process 9 5 

Inflation Rate 95 

Real Oil Revenue (Government 

Real Income) 97 

Real Exchange Rate 98 

Non Oil Trade 99 

Non Oil Output (Private Sector 
RealMcome) 101 
Physical Caphal Stock 102 



IX 

Net Foreign Asset Stock 102 

Private Sector Real Weahh 103 

5.4 Summary, Conclusions and Pohcy Inq)hcationsl04 

5.4.1 Siunmary and Conclusions 104 

5.4.2 PoUcy ImpUcations 106 

CHAPTER 6 POLICY ANALYSIS 109 

6.1 Introduction 109 

6.2 Altemative Use of the Oil Production 
and Oil Revenue 111 

6.2.1 Steady State Properties of 
the Model 114 
Case 1 - Oil Production Increase 
(Change in a, no Chnge in v|/) 115 

Case 2 - Oil Price Increase 
(Change m a.no Chnge in v|y) 117 

Case 3 - Oil Production Increase 
(Change m \\i, no Chnge in a) 118 

Case - 4 Oil Price Increase 
(Change m y, no Chnge m a ) 120 

6.2.2 The Adjustment Process 121 

Case 1 - Oil Production Increase 
(Change m a.no Chnge in v|/) 121 

Case 2 - Oil Price Increase 
(Change in a, ,no Chnge m vj/) 128 

Case 3 - Oil Production Increase 
(Change m \\t, no Chnge in a) 

Case 4 - Oil Price Increase 
(Change in \\j, no Chnge in a) 140 



6.3 Altemative Nominal Exchange Rate and 
Capital Market Policies 140 

6.3.1 Case 1 - Oil Production Increase 

Shock 142 

6.3.2 Case 2 - Oil Price Increase Shock 142 

6.4 Summary, Conclusions and PoUcy ImpUcations 

6.4.1 Summary and Conclusions 

6.4.2 PoUcy ImpUcations 

CHAPTER? 

REFERENCES 

APPENDIX 4 

SUMMARY, CONCLUSIONS, POLICY 
IMPLICATIONS AND FURTHER STUDY 

7.1 Summary and Conclusions 

7.2 PoUcy InqiUcations 

7.3 Further Studies 

METHOD OF ESTIMATION, DATA 
SPECIFICATION AND SIMULATION 
PROCEDURES 

A4.1 Specification of the Data 

A4.1.1 Endogenous Variables 

A4.1.2 Exogenous Variables 

A4.2 Method of Estimation 

A4.3 TheMethodof Simulation and Its 
Properties 

170 

170 

182 

184 

186 

190 

190 

190 

192 

193 

194 

A4.3.1 Steady State Properties of theModel 195 

A4.3.2 The Dynamic StabiUty of the Model 196 



XI 

APPENDIX 5 THE BEHAVIOURAL EQUATION AND 
SIMULATION TECHNIQUE 

A5.1 TheResutls 198 



xu 

LIST OF TABLES 

TABLE 2.1 

TABLE 2.2 

TABLE 2.3 

TABLE 2.4 

TABLE 2.5 

TABLE 2.6 

TABLE 2.7 

TABLE 2.8 

TABLE 3.1 

TABLE 4.1 

TABLE 5.1 

TABLE 5.2 

TABLE 5.3 

TABLE 5.4 

TABLE 6.1 

TABLE 6.2 

TABLE A5.1 

Average Oil Production Selected Countries, 1957 - 1991 16 

Real Government Revenue 18 

Real Government Expenditure 19 

Real Government Development Expenditure by Sector, 

Selected Years 20 

Real Domestic Product by hidustry of Origm: 1973 - 1991 22 

Gross Investment (1973-1991) 28 

Current Account (1973-1991) 29 

Export by Sector (%) 31 

A Summary of the Similarities and Differences Among 

the Models 57 

List of Variables 

Parameter Values (for Simulation) 84 

Paramter Values (Proportional Share) 86 

Parameter Values (Behavioural Equations) 88 

Steady State Properties of the Model for the Base Case 

(percentage deviation from baseline) 91 

Steady State of the Model for the Altemative Cases (percentage 

deviation from baseUne) 114 

Altemative Nominal Exchange Rate and Caphal Market 

PoUcies (for either case) 114 

Estimation Results 199 



xm 

LIST OF FIGURES 

HGURE 2.1 

FIGURE 2.2 

FIGURE 2.3 

HGURE 2.4 

FIGURE 2.5 

FIGURE 2.6 

FIGURE 2.7 

FIGURE 3.1 

FIGURE 5.1 

FIGURE 5.2 

FIGURE 5.3 

FIGURE 5.4 

FIGURE 5.5 

FIGURE 5.6 

FIGURE 5.7 

FIGURE 5.8 

FIGURE 5.9 

FIGURE 6.2.1 

FIGURE 6.2.2 

Indonesian Oil Production (1971-1991) 15 

Real Oil price (1971-1991) 15 

The Sectoral Value Added (1973-1991) 23 

Exchange Rate (1971 - 1991) 25 

Change m the Money Supply (1971-1991) 26 

Inflation Rate (1921 - 1991) 26 

Interest Rate (1971 - 1991) 27 

Real Effect of an Oil Shock 3 7 

The Base Case*: Inflation (pc) 96 

The Base Case*: Non Oil E?q)orts (nox) 92 

The Base Case*: Real Exchange Rate (c) 98 

The Base Case*: Non Oil Ejqiorts (nom) 100 

The Base Case*: Non Oil Imports (nom) 100 

The Base Case*: Non Oil Output (ysno) 101 

The Base Case*: Physical Caphal Stock (k) 102 

The Base Case*: Net Foreign Asset Stock (k) 103 

The Base Case*: Private Sector Real Weahh (w«) 104 

Casel: Oil Production Increase 
(changes m a, no change m v|/) 124 

Case 2: Oil Price Increase 
(changes m a, no change m v|/) 130 



XIV 

FIGURE 6.2.3 

FIGURE 6.3. la 

nGURE6.3.1.b 

FIGURE 6.3.1c 

FIGURE 6.3. Id 

FIGURE 6.3. le 

FIGURE 6.3. If 

FIGURE 6.3. Ig 

FIGURE 6.3. Ih 

FIGURE 6.3.2a 

FIGURE 6.3.2b 

FIGURE 6.3.2c 

FIGURE 6.3.2d 

FIGURE 6.3.2e 

FIGURE 6.3.2f 

FIGURE 6.3.2g 

FIGURE 6.3.2h 

Case 3: Oil Production Increase 
(changes in v|/, no change in a) 

Case 1: Inflation Rate (pc) 

Case 1: Real Exchange Rate (c) 

Case 1: Non Oil Exports (nox) 

Case 1: Non Oil Imports (nom) 

Case 1: Physical Caphal Stock (k) 

Case 1: Non Oil Output (ysno) 

Case 1: Net Foreign Asset Stock (f) 

Case 1: Private Sector Real Wealth (w«) 

Case 2: Inflation Rate (pc) 

Case 2: Real Exchange Rate (c) 

Case 2: Non Oil E^orts (nox) 

Case 2: Non Oil Inqiorts (nom) 

Case 2: Physical Caphal Stock (k) 

Case 2: Non Oil Output (ysno) 

Case 2: Net Foreign Asset Stock (f) 

Case 2: Private Sector Real Wealth (w«) 

134 

144 

146 

147 

149 

149 

150 

151 

151 

153 

154 

156 

156 

157 

158 

159 

159 



CHAPTER 1 

INTRODUCTION 

1.1 Bacl^round to the Study 

Indonesia has been a sizeable producer of oil since the 1950s. However the 

contribution of oil production to the Indonesian economy was not significant until 

developments in the 1970s and early 1980s. During this period oil prices mcreased 

greatly, which led to a rapid expansion of production that can be described as bemg an 

ohboom^. 

Indonesia is a relatively small net oil exporting country. Oil contributed only 

between 3.23% and 8% of total annual OPEC oil production over the period 1957-1991. 

However Indonesia is an inqiortant marginal producer, with its production able to exert 

an irqiortant mfluence over the world price of oil. Not surprismgly the contribution of oil 

to the development of the macroeconomy, now one of the fastest growmg m Asia, has 

been a very important one, and is likely to remam so into the foreseeable future (see 

Chapter 2 of this thesis). 

An oil boom can arise from either an oil price or oil production boom, or from a 

combmation of the two. Both can generate for Indonesia a significant increase not only in 

revenue to the government, and in real GDP, but also m foreign exchange vrtal for 

economic development. The significance of the contribution of oil to the Indonesian 

^The increase in oil production from 43.79 million metric tonnes in 1970 to 66.10 million metric tonnes 
in 1973 coincided with a substantial increase in the price of oil in 1973-74 (OPEC I), from $US 3.73 
per barrel in 1973 to $US 11.70 in 1974. From 1974 to 1981 the oil price continously increased (OPEC 
II in 1979/1980), then gradually declined thereafter except for 1990. 



economy, is fiuther apparent from the fact that budget predictions^ are based on the 

anticipated price of oil. Oil revenue is indeed a major source of income to the 

government. During the major oil boom period 1973/1974 to 1981/1982, oil revenue 

contributed between 32.62% and 61.97% of total government revenue. Smce 1981/1982 

this has decUned but stiU remains the single most iniqiortant source of government 

revenue, contributing 28.93% of total revenue by 1991/92. 

The government has direct control over oil production, for both domestic use and 

for export, however both the oil price and oil production are influenced by OPEC 

agreements, as Indonesia is a member country of this organisation. Hence oil revenue is 

primarily in the hands of government,, having no direct effect upon the private sector. 

The oil revenue affects the private sector, and hence the domestic economy, only by the 

way in which the government spends the revenue. Such expenditure is hi the form of 

consun:q)tion (routine) or mvestment (development) expenditure. Routine expenditure 

enables the government to carry out, and strengthen, its daily activities, whilst 

development expenditure, which is equivalent to that of a capital transfer to the 

private sector, has direct positive effects on domestically produced non-oil goods^. 

The oil revenue represents a windfaU gain to the government, m so far as the 

production of oil has requhed Uttle input of domestic resources, in the form of labour 

and capital, hence the resource movement^ effect in the context of Indonesia has been 

negUgible. The primary influence of oil production has thus been an income effect, and 

hence its inqiact upon ejqienditure (spending effect). 

%or details on the importance of the oil sector to the government's budget, see for example "Nota 
Keuangan" (Budget Statement), 1993. 

•'This capital transfer could take a variety of forms, including that of a price subsidy on inputs and 
capital, technology improvement, education and training, research and development, and infrastructure 
improvements. 

'̂ For a more detailed discussion of the eflfects of a resource boom see Corden (1982b), and Chapter 3 of 
this thesis. 



Oil exports have also been a major source of foreign exchange. Such foreign 

exchange has been inq)ortant in the financing of imported inputs vrtal to the development 

of the economy. During the major oil boom period 1973/1982 oil exports contributed 

between 50.10% to 76.40% of total e?q)ort revenue, offsetting sizeable non oil 

merchandise trade deficits (see Table 2.8 Chapter 2). The latter arose from the 

importation of capital goods necessary for the development of the economy. 

The contribution of oil production to real income (real GDP) has been 

considerable. From 1973 until 1982, this contribution rose from 12.3% to 19.63%. 

From 1983 this importance declined - contributing 11.3% to GDP m 1991, m hue with 

the declining oil price and the rapid mcrease m the manufacturing sector. 

Despite the significant contribution of the oh sector to the Indonesian economy, 

h also has an adverse effect upon non oil traded goods as predicted by the "Booming 

Sector" or "Dutch Disease" theories. This theory suggests that a boom in one tradeable 

sector can contribute to a contraction in other non-booming tradeable sectors. 

In Indonesia there is strong evidence to suggest that this has happened for non 

oil traded goods (Harvie and Thaha (1993)) which have traditionaUy had a strong 

agricultural base. These have experienced a relative decline in then contribution to both 

output and exports. A significant structural change in domestic output from agriculture 

to manufacturing was apparent during the boom period of oil production. DeUberate 

poUcy action, to a large extent, imtiated this change^. The latter has involved the use of 

the oil revenues to promote the manufacturing sector, as well as implementmg protective 

trade poUcies for this sector^. 

^For details of agricultural developments in Indonesia see Booth (1988). 

"For details on the development of the industrial (manufacturing) sector, see for example McCawley 
(1979) and Hill (1989) 



The ways m which the government distributes oil production on domestic usage 

or for export, and the spending of the oil revenue on consumption and/or investment, are 

clearly determined poUticaUy. These poUcies will have a major bearing upon the 

evolution of the macro economy including non oh traded goods. The impact of 

government spending of these oil revenues and the aUocation of the oil production into 

the domestic economy, however, also depends upon other government poUcies, such as 

that towards the exchange rate, interest rate and trade as weU as the private sector's 

response both to the oil revenue and to these other poUcies. 

A major aim of this study, is to develop a model for analysis of the 

macroeconomic consequences of oil shocks for the Indonesian economy. The model to 

be developed enables the identification of the ways m which the oil boom has transmitted 

its effects to the domestic economy, and will enable ejqiloration of the future 

contribution of oil to the Indonesian economy and the poUcy ImpUcations which flow 

from this. The model wiU incorporate the key characteristics of the oil production and 

revenue, and the way in which the government spends this revenue either for 

consumption or investment, and the way government allocates oil production either for 

domestic use or export, as well as government poUcy towards both the nominal exchange 

rate and financial markets. 

The existmg theoretical Uterature analysing oil related shocks focusses, however, 

upon cases where the oil revenues primarily accme to, and e^qienditure is determined by, 

the private sector, which also determines the allocation of oil production for e^ort or 

domestic usage or both. A fiuther feature of such literature is that the assun^tions 

underlying the theory enqihasise the existence of a developed economy, and this is clearly 

not appropriate for a developmg economy such as Indonesia. 

Such a theoretical analysis may be set within the context of either a static or 

dynamic framework, and have either a short or long run focus. In regard to the former, 



Gregory (1976) conducted an analysis of the effects of a boom m the mmerals sector 

upon Australia's traditional export sector (agriculture). This type of static analysis was 

also appUed to the eflfects on the UK economy arising from North Sea oh production. 

Forsyth and Kay (1980) attenq)ted to identify the Ukely consequences for the UK's 

traditional e?q)ort oriented manufacturing sector. Such an approach only conqiares 

equiUbrium states, giving little insight into likely adju^ment processes. The latter is more 

relevant from a poUcy perspective. In the earfy 1980s this deficiency was addressed by 

Buiter and Purvis (1982), Eastwood and Venables (1982), and Bruno and Sachs (1982) 

amongst others. Such analyses, \̂diich emphasised the dynamic nature of the adjustment 

process arismg from oil related shocks, focussed upon the short to medium term. Later 

this was extended by Harvie (1993, 1994), Harvie and Gower (1993) and Allen, 

Srinivasan and Vines (1993) amongst others, who enqihasised the long term nature of the 

dynamic adjustment process. Both approaches will be discussed in this study. Given the 

poUcy oriented nature of this study in the context of a growing economy, the adoption of 

a long run dynamic analysis is regarded as being most appropriate. 

There have been several studies anafysmg the effects of the oil boom on the 

Indonesian economy, mcludmg Pangestti (1986), Gelb (1985, 1986), and Warr (1986, 

991a, 1991b). These existing studies, on the effects of the oil boom for the Indonesian 

economy, however are inappropriate in six major respects^. 

Fhstly, and most in^ortantly, none of these studies e?q)Ucitly incorporates the 

fact that the government has direct control over the use of oil production between that 

e>q)orted and that used domestically; neither do they include government poUcies on the 

spending of the oil revenue, wiiich has been a primary influence on the effects of oil 

related shocks upon the Indonesian economy. These two poUcies will influence both the 

adjustment process and the long run equiUbrium of the macroeconomic variables. 

^Warr (1991a), however, does consider the effects of the oil boom on investment and saving on the 
Indonesian economy. The study however was a partial analysis. 



Secondly, these studies give no consideration to an overall analysis of the 

macroeconomic effects arismg from the oh booms^. They all focus on Dutch disease 

consequences for non oil output. 

Thirdly, aU of these studies adopt a comparative static sectoral approach. By 

contrast a dynamic analysis that focusses upon the long run and aUows for the 

accumulation of capital stock is more suhable, since such an accumulation makes an 

important contribution to domestic wealth and economic growth and is partially mduced 

by government capital transfers arising from the oil revenues. Similarly, foreign exchange 

generated by an mcrease (decrease) m oil exports may mcrease (decrease) the foreign 

asset stock, and thereby have an additional effect upon domestic weahh. 

The identification of the possible dynamic adjustment path of the economy to an 

oh shock, provides information to the government enabling it to choose an optimal 

poUcy response to counter these effects. The private sector wiU equaUy benefit from such 

a poUcy response, enabling Indonesian producers, which are primarily smaU m size, to be 

less adversely affected during the adjustment process. 

Fourthly, aU previous Indonesian studies have assumed that the economy is 

operating with a fixed exchange rate with no intemational capital mobiUty. Indonesia has 

recently moved from a fixed to a more flexible exchange rate regime, although it is still 

considerabfy managed, but the existing studies have not considered these changes. At the 

same time Indonesia has been moving towards a more open economy, encouragmg 

mtemational caphal flows although this capital market is not perfectly open 

mtemationally. Allowing such capital flows mfhiences the development of physical 

capital stocks and non oil output, as weU as real mcome. Most importantly the 

^See Bevan (1989). Before the 1980s most studies on developing countries focussed upon a sectoral 
analysis, whereas the macroeconomic problem was of more serious concern. 



adjustment path of the economy wiU differ depending upon vsdiich exchange rate regime 

(Harvie (1993)), as weU as the openness of caprtal flows mtemationaUy, is operative. The 

existmg studies make no aUowance for such eflfects. 

Fifthfy Indonesia, as a member country of OPEC, is subject to production quotas 

in vsdiich the oil price is also set by OPEC. The existing studies by focussing only upon 

the latter effect, neglect to identify the economic consequences arising from the former. 

In this study both of these eflfects will be considered. An increase m oil production wiU 

directly affect the government's revenue, 'sviiereas an increase in the oil price will also 

directly affect the general price level. 

FinaUy, none of the existing studies consider the contribution of wealth and 

permanent mcome to the adjustment process. The oil shocks wiQ affect the development 

of both wealth and permanent income through their effects on non oil output and trade. 

1. 2 Objectives of the Study 

FoUowing an extensive review of the contribution of the oil sector to the overaU 

economy, the primary objective of this thesis is to develop a long run and dynamic 

theoretical macroeconomic model to analyse the eflfects of oil related shocks such as oil 

price and oil production increases for the Indonesian economy. The model wiU expUcitly 

mcorporate the characteristics of the oil revenue, as weU as the stmcture of the economy. 

The study wiU emphasise the identification of altemative, and appropriate, government 

poUcy responses to oil related shocks. In domg so the Umrtations of existing studies of 

the Indonesian economy, as discussed above, can be overcome. 

A variety of poUcy responses to the oil related shocks are possible. A major 

poUcy response analysed m this study is firstly m regard to decisions relatmg to the 

production of oil and hs usage, either domesticaUy or for export. The second pomt of 

focus is government usage of the oil revenues ehher for mvestment, with the objectives 



of stimulatmg production, growth, and exports in certain sectors of economy to achieve 

developmental objectives, or for consumption. A final poUcy altemative analysed is m 

regard to the nominal exchange rate reghne and the operation of capital markets. 

To conqiare such outcomes arising from these altemative poUcies, the study will 

conduct numerical simulations of the theoretical macroeconomic model for presumed oil 

related shocks. To conduct such simulations, the parameters of the model are empiricaUy 

estimated where possible. These simulations enable identification of the adjustment of 

key macroeconomic variables such as real income, non oil production, physical capital 

stock, foreign asset stock, non oil trade balance, real exchange rate, inflation rate and 

weahh amongst others. 

The period of analysis wiU be that from 1973 to 1991, during which time a 

number of important developments occurred m Indonesia. These mclude the oil boom 

and post oil boom periods and the integration of Indonesia into the global economy, as 

reflected in the movement toward a flexible exchange rate and integration of its financial 

markets, including interest rates, with global financial markets. 

1.3 Methodology 

The oil price booms of 1973/1974 (OPEC I) and 1979/1980 (OPEC H) had a 

significant eflfect upon the Indonesian economy. Real mcome grew strongly throughout 

these periods. This growth, in sectoral terms, was considerably unbalanced. The 

agricultural sector grew less rapidly than the manufacturing sector. Such a diverging 

growth performance was a reflection of both diverging e^ort performance and 

deUberate poUcy action by government. The former is mdicative of the existence of a 

"Dutch disease" effect m the context of Indonesia. Several studies on the existence of 

such an effect have already been conducted for Indonesia. These studies, however, have 



tended to focus upon the short run and to adopt a comparative static approach 

emphasising sectoral effects. 

In order to conduct a long run dynamic study an appropriate theoretical 

framework is required, the foimdations of which can be found m the original contribution 

of Dombusch (1976) and later extended to incorporate oil by Buher and MiUer (1981), 

Eastwood and Venables (1982), Buher and Purvis (1982), Neary and Wijnbergen (1984) 

and most importantly Harvie and Gower (1993) and Harvie (1993, 1994). The above 

studies enable an analysis of the dynamic adjustment process from an initial equiUbrium 

towards a new equiUbrium, arising from an oil related shock to the economy. In each of 

these studies a deterministic framework is adopted, in which economic agents are 

assumed to possess rational expectations^. This is equivalent to the case of perfect 

foresight. It assumes financial markets to be in continual equiUbrium, whilst non financial 

markets are subject to sticky price and quantity adjustment. Such stickiness of 

adjustment of non financial markets can cause economic variables to overshoot or 

undershoot then equiUbrium values, and produce different and interesting adjustment 

processes. The analysis wiU ercphasise the long run nature of the adjustment process, by 

mclusion of capital stock accumulation m the product market and foreign asset stock 

accumulation arising from developments in the current accoimt. The former process is 

particularly mq)ortant in the context of a rapidly developing economy such as Indonesia, 

with its resultmg eflfects upon the economy's potential supply of output. The long run 

steady state will have a major bearing also upon the dynamic adjustment process over 

both the short and medium term 

However a number of significant amendments are required to make this 

framework more appUcable to the case of Indonesia. These major changes rest on 

^Aghavely and Khan (1977) used the rational expectations assumption in their study of the Indonesian 
economy over the period 1951-1972. 
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several factors. Fhstly, the oil revenue is m the hands of government, hence government 

expenditure is endogenous within the model. Secondly, the government spends all the oil 

revenues to maintain its balanced budget poUcy. Hence, the way in which h spends the 

oil revenue will have a major bearing upon the future evolution of the economy. Thirdly, 

oil exports are assumed to be exogenousfy determined by the government. This wiU have 

a significant eflfect on the real exchange rate and on developments in the current account. 

Fourthly, less than perfect caphal mobiUty is assumed. This is because asset markets 

in Indonesia are not as weU developed as in most other developing coimtries, and 

therefore domestic and foreign financial assets are not perfect substitutes. In this context, 

returns on domestic financial assets are equaUsed continuously, but this can diverge 

temporarily from those on foreign financial assets out with equiUbrium Fifthly, the 

analysis wiU focus upon adjustment under both a fixed and flexible exchange rate system, 

which is relevant to the recent experience of Indonesia. Sixthly net investment adjusts 

positively to Tobm's q, hence the accumulation or decumulation of the physical capital 

stock is based on its margmal market valuation relative to the replacement cost of the 

capital. FmaUy, the importance of income, wealth and the current accoimt for the 

dynamic adjustment process is en^hasised. 

As weU as the review of the contribution of the oil sector and the development of 

the dynamic macro model for Indonesia, the third major conq)onent of the thesis is to 

estimate the structural parameters of the model by usmg econometric packages which are 

later used for simulation purposes. Because of the complexity of the model and because 

some of the variables, such as the real return to capital and Tobm's q ratio^^, are not 

weU documented for the period of study, h was irq)ossible to estimate aU of the variables 

simultaneously. Hence some of the parameters are estimated using two stage least 

l^So far no study of Indonesia has used real returns to capital or Tobin's q in analysing investment 
behaviour. See also Haque, Lahari and Montiel (1990). 
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squares (2SLS)^^ with the remamder bemg inq)osed usmg, where possible, estimates 

from existmg studies. The study covers the period 1973 to 1991, capturing both the oil 

boom and post oil boom periods. During this period however the exchange rate system 

was changed from fixed to flexible, hence the ioqiUcation of such a change for the eflfects 

of oil shocks upon the economy also needs to be identified and evaluated. The 

parameters of the model were therefore estimated for the period 1973-1983, under 

the assunqition of a fixed exchange rate, and 1983-1991 under the assun^tion of a 

flexible exchange rate ̂ 2. 

The final component, and the main focus, of the thesis is to analyse the effects of 

oil related shocks upon the Indonesian macroeconomy, and the likely eflfects arising from 

altemative poUcy responses to these. A numerical simulation procedure known as 

"Saddlepomt" wiU be utiUsed in order to derive shnulation resuhs from the model. This is 

a numerical algorithm for computing the solution of rational expectations models, that 

can be represented by systems of first order linear differential equations with constant 

coefficients or parameters. It can be viewed as the continuous time analogue of the Unear 

difference model with rational expectations utiUsed by Blanchard and Khan (1980)^^ i^g 

primary objective of using such a simulation procedure is to identify how weU the 

theoretical framework explains developments that have occurred in the past in Indonesia 

arismg from oil related shocks, as weU as to identify appropriate responses to these. 

^ ^Bond and Knobl (1983/ in their stucfy of the oil boom in U.K., used ordinary least square (OLS) 
to estimate some of the parameters, two stage least square (2SLS) for others and imposing parameters 
for the rest. 

'^The Indonesian government aimounced the change of the nominal exchange rate from fixed to 
flexible in 1978. However, it was considerably fixed until 1983. From 1983 the nominal exchange rate 
has gradually moved towards being a flexible exchange rate but still remains substantially managed. For 
comparative purposes these two fixed and flexible nominal exchange rate policies are emphasised. 

13 See also Buiter (1982). 
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1. 4 Outline of the Study 

In Chapter 2, a historical review of the development of the oil sector in 

Indonesia, and hs contribution to the macroeconomy, is conducted. Particular emphasis 

is placed upon the contribution of oil revenues to government income, domestic real 

mcome (GDP), the current account, and investment at both the national and sectoral 

levels. Such an enqihasis provides an understanding of the significance of the oil sector in 

the context of the Indonesian economy. The government's responses during the period of 

the oil booms are identified, such as those m regard to monetary, fiscal, exchange rate 

and trade poUcies. Chapter 3 discusses the basic concepts relating to the "Dutch disease" 

theory. InitiaUy a comparative static anafysis is adopted focussmg upon the Saher (1957) 

model. This discussion will be extended to mcorporate the effects of government 

intervention in both the goods and asset markets. The discussion wiU then be 

supplemented and supported by several recent studies that have been conducted using a 

comparative static framework, such as Gregory (1976) for the case of AustraUa, Forsyth 

and Kay (1980) for the case of the UK, and Gelb (1985, 1986), and Warr (1986, 1991a, 

1991b) for the case of Indonesia. The remainder of this chapter exammes the dynamic 

eflfects arising from an oil boom, thereby complementing the earUer comparative static 

discussion. The Dombusch (1976) type model and its appUcation to an analysis of the 

economic eflfects arising from oil related shocks as developed by Buher and MiUer 

(1981), Eastwood and Venables (1982), Buiter and Purvis (1982), Neary and 

Wijnbergen (1984), Harvie and Gower (1993), and Harvie (1993) are discussed and 

analysed at some length. 

In Chapter 4 an appropriate theoretical macroeconomic model for Indonesia, 

mcorporating the key characteristics of the Indonesian economy and hs oil production, is 

developed. This draws heavily upon the discussion m the previous chapter, utilising, 

amending and extending the existmg models in order to make them more appUcable to 

the Indonesian situation. The framework developed wiU be such as to aUow for the 
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existence of both a fixed and flexible exchange rate, combined with diflferent degrees of 

control on the financial markets. 

Chapter 5 consists of two parts. Fhstly h presents the results of the parameter 

values of the model developed in Chapter 4, which are either enqiiricaUy estimated, 

where possible, or have been h]:q)osed or draw upon the results from earUer studies. 

Secondly, the model is simulated for the eflfects of both oil production and oil price 

shocks upon the dynamic adjustment of the economy, for the fixed exchange rate version 

of the model combmed with a high degree of control of capital markets. This is referred 

to as the base case. The simulation results obtamed are discussed m some detail. 

Chapter 6 consists of two parts. Fhstly, it presents the resuhs derived for both an 

oil production and oil price shock mcorporatmg a poUcy response. The responses 

focussed upon are more (less) investment for the private sector through the use of a 

capital transfer, and a more (less) exported oriented poUcy towards the oil output 

assuming the nominal exchange rate and operation of caphal markets are as that given in 

Chapter 5. Secondly, h presents the results derived from altemative macroeconomic 

poUcy responses, in^lemented in conjunction with diflferent nominal exchange rate 

regimes combined with diflferent degrees of control over financial markets. The results 

obtained from these two diflferent sets of poUcies are coiiq)ared, anafysed and contrasted 

to the base case presented m Chapter 5. 

FinaUy Chapter 7 provides a summary of the major conclusions derivable from 

this study, emphasising in particular the key poUcy ImpUcations for a developing oil 

abundant economy subject to oil related shocks such as Indonesia. In doing so the 

reasons for the very successful recent economic development of this country, can be 

more readily identified. This chapter concludes by making suggestions and 

recommendations for fiuther study. 



CHAPTER 2 

OIL DEVELOPMENT AND THE INDONESIAN ECONOMY 

2.1 Introduction - A Brief Historical Review 

The production of sizeable quanthies of oil began m the late 1950s and early 

1960s. It mcreased further m the mid 1970s and, as Figure 2.1 mdicates, has remamed 

fakly stable smce, with the exception of the years 1977 and more recently 1990. This 

StabiUty of oil production is a reflection of Indonesia's mamtenance of production 

quotas arising from hs membership of OPEC, and suggests that the primary reason for 

fluctuations in its oil revenues arise from fluctuations m the world price of oil. As 

Figure 2.2 mdicates, this fluctuated quite considerably during the 1970s and 1980s. 

From the early 1980s the real oil price experienced a sharp downward trend, 

recovering sUghtly by 1990. 

Whilst Indonesia's production of oil is surpassed by a number of other oil 

producing economies (see Table 2.1), it is stiU a major margmal producer m world terms 

thereby being able to exert an important influence over the world price of oil. It has 

contributed over the period 1957-1991, between 3 per cent and 8 per cent of total OPEC 

oil production annuaUy. Its contribution to the evolution and development of the 

macroeconomy has been an important one, and is likely to remain so into the future. 

Oil production in Indonesia is best characterised as bemg highly capital intensive 

and predominantly financed by overseas firms, with concomitant minimal eflfects upon 

domestic financial markets. Correspondingly the requirement for domestic labour has 

been relatively smaU. In 1988, for exan^le, only thirteen thousand workers were 

employed m the mining sector, vsdiich mchides oil, of w^ch 5% were foreign workers^"*. 

This represented barely 0.02% of Indonesia's total labour force of 72 milUon. The 

l'*For details see REPELITA V Sektor Pertambangan (Five Year Development Planning on the Mining 
Sector) (1990), Departemen Pertambangan ( Ministry of Mining). 
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wmdfaU gains, or economic rents, arismg from oil production have generated, usmg the 

terminology of Corden and Neary (1982), a strong spending or income effect, whilst the 

investment effect or resource movement effect has been smaU. 

FIGURE 2.1 

OU Production (1971 - 1991) 

Million metric tons 

'71 '73 '75 '77 7 9 '81 '83 '85 '87 '89 '91 

Y e a r s 

Source; Montly Bulletin of Statistics, United Nation (UN), Varrous Issues 

FIGURE 2.2 

OU Price (1971 - 1991) 

$US/Barrel 

Y e a r s 

Source: Statistik Ekonomi dan Keuangan Indonesia, Bank Indonesia (BI), Central Bank of Indonesia 
Various Issues. 
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2.2 OU and the Macroeconomy 

A number of key macroeconomic variables have been aflfected by the oil 

developments just identified, five of which wiU be given emphasis. These are 

Government revenue, real GDP, monetary variables (money supply, mflation, mterest 

rate, exchange rate), mvestment and the balance of payments on current accoimt. There 

have been a number of extensive studies devoted to a discussion of this issue, such as 

AmdtandSundrum( 1984),Booth( 1988),McCawley(1979),BoothandMcCawley (1981), 

Corden and War (1981), HiU (1986), Sundrum (1988), and Warr (1984, 1986, 1991b). 

2. 2. 1 Government Budget 

In Indonesia most of the oil output is produced by foreign companies. However 

there is an output sharing arrangement whereby around 86% of this goes to the 

government and 14% to the foreign oil companies^^ Such an arrangement has had a 

profound impact upon government revenue, as indicated by Table 2.2. In real terms the 

oil and gas revenue contributed 33% of total Government revenue in 1973/74, over 50% 

by 1979/80 and 62% at hs peak m 1981/82. Smce then h has decUned, reflectmg a 

weakening of the price of oil on world markets, as weU as a sUght reduction m oil 

production. However despite this, the contribution of oil revenue to total government 

revenue has not faUen below 25% during the 1980s and early 1990s. Other sources of 

government revenue arise from other taxes, including income, export and import taxes, 

government enterprise profits, and foreign revenue, which mcludes foreign borrowing. 

To maintain its balanced budget poUcy, the government spends aU of this income 

in the form of consumption (routme) and development (capital transfer) expenditure. 

Such capital transfers could take a variety of forms, including that of a price subsidy on 

mputs and caphal, technology hnprovement, education and trammg, research and 

development, and mfrastmcture improvements. This capital transfer directly enhances the 

l̂ For details see REPELITA V Pertambangan (Five Year Development Planning on the Mining Sector) 
(1990), Departemen Pertambangan (Ministry of Mining). 
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production of non oil output. Ehiring the period of rapid mcrease m oil production and 

oil prices, the share of development to total expenditure increased from 39% m 1973/74 

to around 54% in 1983/84 (see Table 2.3). However with the coUapse m oil prices m the 

late 1980s and early 1990s, this share has faUen to around 35%-40% of total government 

expenditure. 

TABLE 2.2 

Real Government Revenue 

(1980 Price, Billion Rupiah) 

Year 

1 

1973/1974 
1974/1975 
1975/1976 
1976/1977 
1977/1978 
1978/1979 
1979/1980 
1980/1981 
1981/1982 
1982/1983 
1983/1984 
1984/1985 
1985/1986 
1986/1987 
1987/1988 
1988/1989 
1989/1990 
1990/1991 
1991/1992 

Development* 

2 

632.91 
535.99 
949.34 
1298.18 
1160.72 
1459.26 
1520.53 
1406.36 
1488.68 
1540.91 
2753.48 
2265.80 
2221.70 
3377.94 
3312.80 
4971.88 
4406.14 
4909.84 
4144.29 

Routine** 

3 

3003.75 
4051.56 
4329.38 
4813.10 
5305.93 
6011.91 
7372.90 
9627.70 
10638.15 
9863.38 
10235.96 
10368.40 
11973.20 
9478.46 
11191.34 
11446.82 
13430.09 
13736.59 
16556.85 

Of*** 

Oil&Gas 

4 

1186.35 
2211.41 
2410.04 
2708.49 
2924.61 
3253.48 
4689.64 
6608.25 
7515.33 
6489.59 
6751.91 
6794.72 
6930.72 
3721.95 
5405.07 
4740.65 
5258.02 
4689.77 
5987.70 

Total 

5 

3636.66 
4587.54 
5278.72 
6111.28 
6466.66 
7471.16 
8893.44 
11034.05 
12126.83 
11404.29 
12989.43 
12634.20 
14194.90 
12856.40 
14504.14 
16418.70 
17836.23 
18646.43 
20700.34 

The Share 

(%) 

6=2/5 

17.40 
11.68 
17.98 
21.24 
17.95 
19.53 
17.10 
12.75 
12.28 
13.51 
21.20 
17.93 
15.65 
26.27 
22.84 
30.28 
24.70 
26.33 
20.02 

7=4/5 

32.62 
48.20 
45.66 
44.32 
45.23 
43.55 
52.73 
59.89 
61.97 
56.90 
51.98 
53.78 
48.83 
28.95 
37.27 
28.87 
29.48 
25.15 
28.93 

* Government Foreign Borrowing and Loans to support the private sector. 
** Domestic revenue including oil & gas. 
*** Domestic revenue from oil & gas. 

Source: Nota Keuangan dan Rancangan Anggaran Pendapatan Negara Republik Indonesia 

(Income Statement), Various Issues. 
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TABLE 2.3 

Real Government Expenditure 
(1980 Prices, BUlion Rupiah) 
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The way in which the government has distributed this development e?q)enditure 

by sector is mdicated in Table 2.4. The "others" sector classhfication m general mcludes 

services, such as expenditure on education and traming, roads and constmction, and 

health and family planning, all of which have benefited from this expenditure 1 .̂ 

TABLE 2.4 

Development Expenditure by Sector 
(1980 Prices, Billion Rupiah) 

Year 

1969/1970 
to 

1973/1974 

1974/1975 
to 

1978/1979 

1979/1980 
to 

1982/1983 

1983/1984 
to 

1987/1988 

1988/1989 
to 

1990/1991 

Agriculture 

268 
(21.74)** 

1745 
(19.12) 

4235 
(12.40) 

(14.30) 

4441 
(14.77) 

Industry 

85 
(7.52) 

686 
(7.52) 

2320 
(6.80) 

2629 
(5.17) 

847 
(2.82) 

Mining* 

108 
(8.76) 

967 
(10.60) 

2320 
(6.80) 

7276 
(14.30) 

3390 
(11.28) 

Others 

771 
(62.53) 

5728 
(62.76) 

25254 
(73.99) 

33639 
(66.10) 

21381 
(71.13) 

Total 

1233 
(100) 

9126 
(100) 

34129 
(100) 

50885 
(100) 

30059 
(100) 

Source: Nota Keuangan dan Rancangan Anggaran Pendapatan Negara Republik Indonesia 
Mostly for non oil & gas (Income Statement), Various Issues 
Figures in brackets are percentage of total. 

The allocation of this development expenditure has been carefiiUy directed away 

from the agricultural sector. Before the oil boom this sector was the largest beneficiary 

of government development expenditure, a trend which was reversed during the oil 

boom With the collapse in oil prices this distribution was reversed in order to achieve 

balanced growth, and to generate foreign exchange, as most of agricultural output is m 

the form of tradeable goods. The industrial sector, which is largely manufacturing, has 

"̂The government distributed the development expenditure on 18 programs, but there is no distinction 
between the development expenditure from oil revenue or foreign borrowing. For details of the 
Government Budget see Nota Keuangan dan Rancangan Pendapatan Negara Republik Indonesia 
(Government Budget Statement), any year after 1972/1973. 
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always received the smallest share of the development expenditure. This sector, 

however, has benefitted from trade poHcies mcluding both import substitution and export 

promotion poUcies throughout the period, and this will be discussed m the last section of 

this chapter. The services sector has experienced an increase m its share of development 

expenditure, despite some fluctuations. 

2 .2 .2 GDP 

A second area of the economy to be affected by oil production is found in 

developments in GDP. Table 2.5 summarises developments in Indonesia's real GDP over 

the period 1973-1991, both m total and by major sector. Total real GDP nearly tripled 

from 1973 to 1984, the period of the oil boom. This raised Indonesia's status from a low 

income country to a middle income country^ ̂ . During the post oil boom period a 

significant mcrease m manufacturing output compensated for dechning oil revenue, so 

that real GDP continued to mcrease although at a lesser rate. At a sectoral level h 

indicates some of the major changes that have taken place over this period, as is also 

clear from Figure 2.3. 

Indonesia's economy has therefore seen major structural changes over the period 

1973-1991. By 1991 the contribution of oil to GDP remained unchanged m con^arison 

to 1973, whilst the contribution of agriculture had halved and that of manufacturing had 

doubled. Whilst there has been an absolute increase m production by all sectors of the 

economy 1 ,̂ the major change has been a decline m the relative significance of 

agriculture. By mtemational standards this decline has been relatively large, although m 

absolute terms the Indonesian agricultural sector has been growing and contmues to be 

large (World Bank, 1988, pp 63-82). 

^'For development's in Indonesian income see World Development Report, World Bank, particularly 
1986, Table 1.1. 

°̂Gelb (1986) argues that the eflfects of the oil boom on Indonesian agriculture were much less than m 
Nigeria, mainly because of better management of the macroeconmic variables. 
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TABLE 2.5 

Real Domestic Product by Industry of origin 
(1980 prices, BUlion Rupiah) 

Year 
1 

1973 
1974 

1975 

1976 
1977 

1978 
1979 

1980 
1981 
1982 

1983 
1984 

1985 
1986 
1987 

1988 
1989 

1990 
1991 

Agriculture 
2 

8411.87 

8079.08 
7731.05 
7969.94 

8863.29 
9450.28 

9903.90 
10628.69 
11883.71 

12445.04 
12124.96 
13302.74 
14000.44 
14605.27 

15663,46 
17014.68 
17414.59 
18331.41 

17605.33 

Mining 
3 

2579.43 

5484.63 

4798.45 
485285 
5402.44 

6140.85 
7684.47 

10988.49 
11298.43 
9299.29 
11423.69 
11034.20 
8439.55 
6754.94 

9288.98 
8539.73 

10154.16 
11068.08 
12303.23 

Oil&Gas' 
4 

na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

10711.34 

10369.18 
7825.75 
6167.11 

8596.40 
7734.07 

9090.22 

9354.53 

10211.69 

Manufacture Others 
5 

2017.61 

2056.16 

2170.00 
2407.05 
2726.81 
3078.74 

3644.83 
4978.03 
5071.17 

6100.64 

7018.72 
8542.61 
9641.42 
9915.43 
11378.23 
13063.03 
14286.79 
17409.81 

19244.69 

6 

7953.71 

9118.72 

9714.69 
10387 09 
11538.77 

13384.42 

14025.45 
16187.37 
18808.54 

19520.10 
24522.20 
25677.52 

2823999 
29024.03 
30816.77 
32052.04 

35869.61 
38835.26 
41290.44 

Total 
7 

20962.62 

24738.59 

24414.19 
25616.93 
28531.29 

32054.29 
35258.65 
42782.57 

47061.85 

47365.05 
55089.57 
58557.07 

60321.39 
60299.66 
67147.45 
70669.49 

77725.16 
85644.56 

90443.69 

Source: Pendapatan National (National Account), Biro Pusat Statistik (BPS), Various Issues. 

• Up until 1982 oil and gas data was not provided separately, includes in mining 

The demise of traditional agricultural exports, arising from this structural development is 

not surprismg. The "Dutch disease" effect suggests that the production of oil, and 

changes in its price, are likely to have adverse effects on the traditional export sector. 

This could occur through price and/or exchange rate effects, as will be discussed m the 

foUowmg section. The manufacturing sector has also been affected by the Dutch disease, 

but this effect was offset by dehberate pohcy actions on trade and industrial 

development. 
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FIGURE 2.3 

The Sectoral Value Added 
(Percentages of GDP, 1973 - 1991) 

% 
100 

Series A Series D 

Source; Pendapatan National (National Account), Biro Pusat Statistik (BPS), Various Issues. 

Series A: Agricultural 
Series B : Mining (mostly Oil) 
Serries C : Manufacturing 
Series D: "Others" 

2.2.3 Monetary Policy 

Developments in the nominal exchange rate are shown m Figure 2.4. From 1971 

to 1978, the government adopted a nommal exchange rate fixed against the American 

dollar. The government spends most of the oil revenue domestically and largely on non 

oil traded goods^^. To accommodate these increases m government expenditure, and to 

maintain the fixed exchange rate, the money supply had to increase. The government did 

not attempt to sterilise such increases in the money supply, resulting in the money supply 

rismg by 30% from 1973 to 1974, as mdicated m Figure 2.5. This led to a high domestic 

mflation rate, as mdicated in Figure 2.6. The mcrease m the inflation rate, wMst the 

19see Pangesm (1986, p.78). 
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nommal exchange rate remamed fixed, was a reflection of the price of non traded goods 

increasmg. At the same time mcreased government spending in the domestic economy, 

and largely on non traded goods, induced fiirther price increases. This caused an 

appreciation of the real exchange vdiich led to non oil traded goods losmg theh 

competitiveness in both domestic and world markets, and subsequently discouraged theh 

production a process known as the "Dutch disease". Pangestu (1986) m her study of the 

effect of the oil boom on Indonesia, argues that the oil boom had a clearly adverse effect 

upon the production of non oil traded goods^^. Warr^^ (1991), m his study of the 

declining contribution of the agricultural sector to GDP, came to a similar conclusion 

that the Dutch disease effect had occurred m Indonesia, but h was m the agricultural 

sector whilst the manufacturing sector had not been affected. 

In 1978, to assist the export sector, the government devalued the domestic 

currency by 50%, and at the same time announced a change from a fixed nominal 

exchange rate system to a flexible exchange rate system. Non oil exports, however, only 

benefitted for a short time and marginally, due to the high mflation which followed this 

devaluation. Until 1983, the nominal exchange rate was relatively fixed. Further 

devaluations became necessary in 1983 and in 1986. These devaluations were partly 

ahned at helpmg the export sector, but were mainly designed to help government rupiah 

revenues and improve international reserves to compensate for declining oh revenue. In 

general devaluations only benefitted the export sector marginally, because of increases in 

domestic prices. 

From 1973-1983 the Indonesian mterest rate was lower than the world mterest 

rate. A combmation of low mterest rates and high inflation rates caused the real mterest 

2^he disaggregation of domestic non oil output into non oil traded and non traded goods as well as 
their price is arbitrary as there is no clear definition of the non oil traded and non traded goods 
Pangestu included rise as part of non traded goods, whereas Warr (1986) incorporates rise part of non 
oil traded goods. Note that the price of rise contributed significantly to consumer prices. 

2^Warr(1986) uses the similar definition of the real exchange rate as Pangestu, but diflferent 
categor2ation for the non traded and traded goods. He used the price of housing component as the non 
traded good price, which in fact this price also contain non oil traded goods price. 
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rate to be negative. Low mterest rate pohcies were designed to encourage domestic 

production and mostly benefitted mdustrial and construction sectors, since they had 

access to formal financial markets. By contrast the agricultural sector benefitted less 

from these poUcies, except for the rice sector^^ The low interest rate regime also 

discouraged capital inflow, whilst the relatively high domestic mflation rate also 

discouraged foreign investment. 

Thus to compensate for declining oh revenue arising from falling oil prices, the 

government encouraged private sector involvement to increase domestic production and 

encouraged this by decreasing its controls over the exchange rate, interest rate, and 

prices as indicated in Figure 2.4, Figure 2.5, Figure 2.6, and Figure 2.7. These pohcy 

adjustments started from 1983, but the effects only became significant after 1986 as 

indicated by mcreasing exports. 

FIGURE 2.4 

Exchange Rate (1971 - 1991) 

2500 

2000 -
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1000 

500 

Y e a r s 

Source: Intemational Financial Statistics (IFS), IMF, Various Issues 

^^The rice sub sector, however, receives direct subsidies fi-om government for input price and operating 
costs, whilst other agriculnire mostly benefited through normal banking credit procedures 
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FIGURE 2.5 

Change in the Money Supply (1971 - 1991) 
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Source; Statistik Ekonomi dan Keuangan Indonesia, Bank Indonesia (BI) Central Bank of Indonesia, 
Various Issues. 

FIGURE 2.6 

Inflation Rate (1971 - 1991) 
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Source: Statistik Ekonomi dan Keuangan Indonesia, Bank Indonesia (BI), Central Bank of Indonesia, 
Various Issues. 
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FIGURE 2.7 

Interest Rate (1971 - 1991) 

Source: Statistik Ekonomi dan Keuangan Indonesia, Bank Indonesia (BI), Central Bank of Indonesia, 
Various Issues. 

2. 2. 4 Investment 

Gross mvestment, as measured by fixed capital formation, as a component of 

GDP rose faster than GDP, as mdicated m Table 2.6. In 1973 gross domestic mvestment 

was 3589.2 billion rupiahs in real terms, of which the contribution of government, as 

measured by using government development expenditure, was around 25%^^. This 

nearly doubled between 1973 and 1983, with the contribution of government to total 

mvestment rising to 50% in 1981. Although oil revenues decreased total investment 

mcreased to 32,745 bilhon rupiahs in 1991, but the share of government mvestment 

declined to 25%. This rapid growth m mvestment, regardless of the dechning oil revenue, 

was mduced by deUberate pohcy changes m both the trade and monetary sectors. 

•̂̂ Fixed capital formation in this context is adopted from the fixed capital formation from expenditure 
component of GDP (see Pendapatan National ( Income Account)), whereas the government contribution 
to fixed capital formation is estimated by its development expenditure. 
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TABLE 2.6 

Year 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

Gross Investment (1973 

(% of GDP) 

17.89 

16.78 

20.34 

20.72 

20.13 

20.53 

22.06 

22.19 

21.38 

23.00 

28.68 

26.19 

28.05 

28.27 

31.36 

31.49 

34.75 

35.23 

36.21 

-1991) 

(1980 PRICE, Rupiah) 

3589.20 

4151.14 

4965.85 

5307.83 

5743.35 

6430.03 

7778.06 

9493.45 

10061.82 

10893.96 

15799.69 

15336.10 

16920.15 

17052.86 

21057.44 

22437.56 

27009.49 

30172.58 

32749.66 

Source: Pendapatan National (National Account), Biro Pusat Statistik (BPS), 

Various Issues. 

2.2.4 Current Account 

The final major impact of oil production and price developments to be discussed, 

has been upon the current account. Indonesia's oil exports have been a major source of 

export revenue, and therefore a major source of foreign exchange. This has been very 

important in stimulating the economic growth of the country, through the financing of 

hrqiorted mputs, technology and services vital to economic development. Table 2.7 

identifies developments m the current account over the period 1973-91, broken down to 

oil trade, non oil trade, the trade balance, services balance and the current account itself 
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TABLE 2.7 

Current Account 
(1980 Prices, Million $ US) 

Year 

1 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

Oil Trade 

2 

4857.46 

11679.44 

9766.26 

9219.42 

9973.88 

10435.89 

10316.21 

15093.56 

16499.56 

11798.49 

8507.66 

8678.37 

7117.85 

4222.40 

4028.36 

3370.00 

3497.06 

4225.10 

3417.99 

Non Oil 
Trade 

3 

-3362.26 

-3398.44 

-5261.53 

-4460.32 

-3036.72 

-3456.27 

-1081.58 

-2746.16 

-6140.33 

-7454.25 

-5107.59 

-3462.93 

-1939.49 

-1822.57 

-1464.78 

-399.33 

-787.07 

-1747.17 

-2114.79 

Services 
Traded 

4 

-3408.20 

-4844.68 

-15501.10 

-4549.76 

-5042.69 

-8212.98 

-5451.95 

-6024.02 

-6639.37 

-2661.64 

-5251.77 

-5001.30 

-4833.33 

-3850.55 

-3735.11 

-3592.68 

-3764.07 

-3851.67 

-3688.02 

Trade 
Balance 

5=2+3 

1495.20 

8281.00 

4504.72 

4759.11 

6937.16 

6979.62 

9234.62 

12347.40 

10359.23 

4344.24 

3400.07 

5215.44 

5178.36 

2399.83 

2563.58 

2970.68 

2709.99 

2477.93 

1303.21 

Current 
Account 

6=4+5 

-1913.00 

3436.33 

-10996.38 

209.35 

1894.46 

-1233.36 

3782.67 

6323.38 

3719.86 

1682.61 

-1851.70 

214.14 

345.02 

-1450.73 

-1171.53 

-622.00 

-1054.08 

-1373.75 

-2384.81 

Source: Statistik Ekonomi dan Keuangan Indonesia, Bank Indonesia (BI) Central Bank of Indonesia, 
various Issues. 

The 1970s and 1980s saw sizeable surpluses m oil trade, peakmg m 1981 at 

$16.5 bilUon ($US). Since then, with decUnmg oil production and prices, there has been a 
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steady decline in the oil trade surplus. However desphe the declining oh price, h has 

continuaUy exceeded the non oil trade deficit and contributed to balance of trade 

surpluses. 

The significant non oil trade deficits have mainly arisen from a substantial 

increase in inqiorts, which has not been offset by a sufficient ejq)ansion of exports. The 

large increases in imports were mainly in raw materials and capital goods, generaUy in 

order to support the domestic production of mdustrial goods. Both import substitution 

and export goods contam large proportions of imported inputs. Hence, despite a 

significant mcrease m manufactured exports, which wiU be discussed m a later part of 

this section, this has not led to an improved non oil merchandise trade balance. 

The services trade balance has been in persistent deficit throughout this period, 

arising from both the need to import foreign expertise and from Indonesia's almost 

negUgible export of services. 

It has been of a sufficient magnitude to contribute to overall current account 

deficits on a number of occasions. In fact the current account has been in continual 

deficit smce 1986, reflecting a decUne m the oil trade surplus and a persistent services 

defich of between $3.5-4 bilUon ($ US) annually. 

Table 2.8 identifies export performance by sector over the period 1970-

1990. In 1970 agriculture contributed half of Indonesia's exports, compared with 38.5% 

for oil and manufacturing at only 1.2%. By 1975 oil's contribution to exports had 

doubled to 75% of total exports, whilst agriculture's contribution decUned to 20%, a 

substantial reversal of roles over a short period of thne. By 1981 oil's contribution was 

StiU over 70%, although its share decUned throughout the remainder of the 1980's. This 

trend was however reversed in 1990. Thus the dechning significance of oil to total 

exports in the 1980s has been offset by the increased importance of manufactured 

exports m particular. The agricultural export share also improved with the exception of 
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1990. DeUberate poUcy action by government to develop the manufiicturing sector, as a 

result of faUmg oil revenue from weakening oh prices during the 1980s, has therefore 

TABLE 2.8 

Exports by Sector (%) 

Year 

1 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

Agriculture 

2 

50.10 

54.20 

42.00 

43.60 

24.90 

20.50 

24.90 

26.60 

26.00 

27.90 

21.80 

11.80 

10.60 

12.50 

14.00 

15.90 

21.30 

21.20 

23.50 

22.45 

20.17 

Petroleum 

3 

38.50 

39.10 

51.40 

50.10 

70.20 

74.80 

70.30 

67.20 

63.90 

56.90 

58.70 

72.20 

69.40 

64.10 

57.00 

48.90 

37.20 

35.90 

27.70 

26.98 

33.66 

Oil & Gas 

A 

38.50 

39.10 

51.40 

50.10 

70.20 

74.80 

70.30 

67.90 

68.60 

65.20 

71.90 

82,10 

82.40 

76.40 

73.30 

68.60 

56.10 

50.10 

41.90 

39.17 

48.86 

Manufactunng 

5 

1.20 

1.60 

1.90 

2.80 

2.20 

1.20 

1.40 

1.80 

1.90 

3.10 

2.40 

2.90 

4.30 

7.60 

9.20 

11.20 

18.00 

24.30 

28.70 

27.87 

26.93 

Other 

6 

10.20 

5.10 

4.70 

3.50 

2.70 

3.50 

3.40 

3.70 

3.50 

3.80 

3.90 

3.20 

2.70 

3.50 

3.50 

4.30 

4.60 

4.40 

5.90 

10.51 

4.03 

Non-Oil 

7=9-4 

61.50 

60.90 

48.60 

49.90 

29.80 

25.20 

29.70 

32.10 

31.40 

34.80 

28.10 

17.90 

17.60 

23.60 

26.70 

31.40 

43.90 

49.90 

58.10 

60.83 

51.14 

Total 

9 

100 

100 

100 

100 

too 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Source: Statistik Ekonomi dan Keuangan Indonesia, Bank Indonesia (BI), Central Bank of Indonesia, 
Various Issues. 

proved to be successfid m terms of developing both manufactured goods production, and 

also export performance through both import substitution and export promotion poUcies. 
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Both irqiort substitution and e?q)ort promotion poUcies have been directed 

mainly at promoting industrial goods production. These poUcies have been pursued 

through subsidised input prices, either through subsidies on inqiorted inputs, or taxes on 

e?qported goods used as inputs in manufecturing, or through imposing tariffs on inqiorted 

goods, or by in^osmg e?q)ort bands, or ê qport taxes on goods which are used for 

domestic mdustries. HiU (1986) suggests that before the oil boom, the rate of protection 

given to the industrial sector was the largest among the ASEAN countries. During the 

boom, this protection was not mcreased, although it remained relatively high. Warr 

(1984) has also suggested that protection given to manufacturing output had gone far 

beyond the "infant industry" argument. It could be concluded that whatever the degree of 

protection, protection in one sector or industry is a cost to other sectors or industries. 

Declining foreign exchange revenues in line with declining oil revenue forced the 

government to deregulate some of its trade poUcies. The government raised tariffs on 

luxury goods and lowered import subsidies, but maintained tariff exemptions on 

imported inputs that were not available in the country. As weU the government also 

aboUshed some export taxes on agricultural products such as palm oil and copra, but in 

general these adjustments remain favourable toward the manufacturing sector. 

2.3 Summary and Conclusions 

In conclusion the four main general inqiacts of oil production m Indonesia have 

been as foUows. First, an increase (decrease) in either oil produaion or price or both, has 

increased (decreased) oil revenue. Oil production has remained fairly stable throughout 

the period from the mid 1970s to 1991. Changes in oil revenues are therefore largely a 

reflection of changes in the world price of oil. Focus on developments in oil revenue and 

the macroeconomy are thus particularly pertment. Secondly, the oil revenues generated 

from oil production have primarily accrued to the government, enabling h to increase 

both its consuirption and investment expenditure. Domestic resource requirements have 
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been negUgible, hence the spending effect (demand) has been dominated by government 

poUcy decisions. Thirdly, oil price developments exert a major influence upon 

developments in non oil output, the current account, and the accumulation of foreign 

asset stocks and the real exchange rate wiU be affected through the nominal exchange 

rate if this is flexible or the money stock if h is fixed. The current account developments 

wiU require fiirther macroeconomic adjustment. Fourthly, there is evidence to support 

the existence of a Dutch disease effect, v̂ diich has been particularly apparent for the 

agricultural sector despite deUberate poUcy actions in regard to both ejqiort promotion 

and import substitution. This last intact, the Dutch disease effect, wUl now be exammed 

more closely, in the foUowing chapter. 



CHAPTERS 

THE BOOMING SECTOR THEORY 

3.1 Introduction 

There exists a sizeable Uterature devoted to discussion of the booming sector 

theory (see for exanqile Corden (1982a, 1982b), Corden and Warr (1981), Cordai and 

Neary (1982), Forsyth (1982), Eastwood and Venables (1982), Buher and Purvis 

(1982), Neary and van Wijnbergen (NW) (1984), and Bevan (1989)). The basic concepts 

of the theory, however, remain the same. That is, a boom in one tradeable sector, such as 

oil, contributes towards a contraction of other non-booming tradeable sectors. Such a 

contraction is also referred to as the Dutch Disease, and arises from the accommodation 

of revenue from the booming sector into the domestic economy. OveraU the welfare of 

the country can be improved from such an accommodation, as wiU be discussed m the 

foUowing section. 

BasicaUy there are two effects arising from an oil boom, these being a resource 

movement effect and a spending effect (see Corden and Neary (1982)). The resoxuce 

movement effect occurs if the expansion of the oil sector draws resources from the non 

oil sector to the oil sector, resulting in a contraction of the non oil sector. This is also 

referred to as a direct effect. The spending effect arises from additional e?q)enditure 

generated from the oil boom, v^toch will be strongly influenced by the extent of the 

economic rents generated from its production. Such additional expenditure can affect 

relative prices directiy, or indirectly via the exchange rate. In either case such a change in 

relative prices can affect the demand for domestically produced non oil tradeable goods 

relative to their overseas equivalent, and relative to non traded goods. This wiU 

contribute to a change m resource aUocation. The movement of these resources from the 
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non oil sector to the oil sector arismg from expansion of the oil sector, or within the non 

oil sector arising from the spending effect, wiU primarily depend upon relative fector 

intenshies between these sectors and within the non oil sector hself The spending and 

resource movement effects can occur independently or in combination with each other^ .̂ 

These effects form the basis of what can be referred to as the "core model" for 

analysing the impact of an oil boom Such a core model can give a good deal of insight 

and can be varied or refined in numerous ways, so that none of the outcomes can be 

regarded as inevitable (Corden, 1982, p. 12). It directs attention to the fact that the ways 

m which an oil boom influences the evolution of the economy, depends upon the way in 

which the revenue generated is transmitted to the domestic economy and also upon the 

stmcture of the economy itself This study wiU utiUse this core model to provide an 

understanding of how the oil boom affects an economy, amended w^ere appropriate for 

analysing the effects of the oil boom for Indonesia. 

The economic effects arising from the boom depend upon a number of factors; 

the size of the boom; the source of the boom, whether from production or price boom or 

both; the major beneficiary of the boom revenues, whether the government or the private 

sector; the extent of substitutability amongst goods in both production and consurcption; 

mcome and price elasticity of goods; factor mobility among sectors; factor mtenshy in 

each sector; the groupmgs of goods^^; and existing economy-wide poUcies relatmg to 

monetary, fiscal and trade poUcies amongst others. Such effects could be examined from 

a comparative static or dynamic perspective, en:5)hasismg the short, medium or long run. 

^^For a detailed discussion of the spending and investment effects see Corden and Warr (1981) 

^^ The domestic non oil goods could be grouped as non traded and non oil traded goods as used in this 
section, but it could also be grouped just as non oil traded goods as used by such as Buiter and Purvis 
(1983). For fiirther detail see also Corden (1982). 
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The focus of this chapter is upon contrasting the economic effects arising from an 

oil boom, where either a conqiarative static or dynamic approach is adopted. Both of 

these, however, can be regarded as complementary to the other, although the dynamic 

framework is more usefiil if a poUcy orientation to the oil boom is taken into account. 

3.2 A Comparative Static Analysis Arising From An Oil Shock 

The discussion of this concept wiU draw on that of Corden (1982a, 1982b), 

Corden and Neary (1982), Corden and Warr (1981), Forsyth (1982), and Gregory 

(1976). To analyse, in a more rigorous feshion, the effects previously identified, the 

study vriU make use of the diagrammatic analysis developed by Salter (1959) in his 

analysis of "Intemal and External Balance." In this h is assumed that a country produces 

two composhe goods: a tradeable good for which prices are set by world prices, and a 

non tradeable good the price of v ^ c h is free to move to equiUbrate domestic demand 

and supply. By definition, traded goods are those goods that can be traded 

internationally. Non traded goods are those goods that are costly to ejq)ort, and also 

those tradeable goods that are subject to binding quotas and price controP^. The real 

exchange rate is therefore, the price of non oil traded goods relative to the price of non 

traded goods. Other assumptions are that both goods are normal goods, that is increased 

income leads to increased demand for these goods and pushes prices up. Both goods are 

substitutes in both production and consumption. That is an increase in the price of one 

good reduces demand for this good, and increases demand for the other good. On the 

production side, an mcrease in the price of one good increases production of this good 

and reduces production of the other good assuming fidl en5)loyment. To simphfy the 

argument it is assumed that: there are only two inputs available; that capital is fixed in 

each industry, and that labour is mobile among industries; that neither labour nor caphal 

is mobile intemationaUy; and that there is fuU ertployment of these inputs. The oil boom 

^^or a detailed discussion of traded and non traded goods see Corden (1982). 
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is assumed to arise from an oil discovery with aU production exported. The effects of the 

boom are analysed with the aid of Figure 3.1. 

FIGURE 3.1 

Real Effect of an OU Shock 

NTG 

The horizontal line represents the output of tradeable goods, including oil and 

non oil tradeable goods, and the vertical Une represents the output of non tradeable 

goods. The schedules TT and Uo respectively represent the production possibiUty 

frontier and society's indifference curves prior to the oil boonL Hence, prior to the oil 

boom a country wiU only produce non traded and non oil traded goods domesticaUy. if 

this assumed domestic demand is equal to domestic supply at pomt A, then that non oil 

traded production is OTi, and non traded production is OT2. The relative price at point 

A is given by the slope PA, that is at a tangent to both the production possibiUty frontier 

and the indifference curve. At point A the economy is m equiUbrium, and output or 
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mcome is equal to demand or expenditure. The expansion of OYQ reflects the demand 

expansion path when relative prices are held constant at PA, and national income 

increases. 

3.2.1 Spending Effects. 

It is assumed that producmg oil does not use domestic resources, hence h has no 

investment effects. Therefore an oil boom, such as an oil production (income) boom, is 

equivalent to a windfaU gain to the coimtry, assuming no domestic consimqition of oil 

An increase in oil production (oil income) shifts the production possibility frontier 

verticaUy to the right from T P to TT*, vsdiile the production possibiUty frontier for non 

traded and non oil traded goods remains at TT. At TT* total production (income) is at 

A*, which is made up of domestic production of non traded goods and non oil traded 

goods, which remains at A, while AA* is the oil production. 

At the new income A* and the relative price PA', which is paraUel to PA, the 

desired spending for non oil output is at point N, moving along the income expansion 

path OYQ. The new desired demand N is not an equilibrium pomt, as producers are 

willing to produce at pomt A* but the consumer wants to consume at point N. At point 

N, therefore, there is excess demand for non traded goods by NM, as the production of 

non traded goods remains at pomt A for the relative price PA, and excess demand for 

non oil traded goods is AM, which leaves MA* as a balance of payments surplus. 

To restore the equilibrium demand and supply at the TT* locus the relative price 

of traded goods to non traded goods has to fell, hence the real exchange rate has to 

appreciate in order to reduce the excess demand for the non traded good and to get the 

balance of payments to equilibrium (equal to zero). The real exchange rate appreciation 

arises either from an increased non traded goods price if the nominal exchange rate is 

fixed, or a combination of mcreased non oil traded goods price and appreciation of the 
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nommal exchange rate if the nominal exchange rate is flexible. At the new relative price, 

PA*, the equilibrium is then at point D, along the ejqiantion path OYj. Hence an increase 

in mcome arismg from the oil boom increases demand for non traded goods from M to 

N, but the appreciation of the real exchange rate lowers demand to N* resulting in a net 

increase in demand for non traded goods by MN*. On the other hand an increase m 

mcome arising from the oil boom increases demand for non oil traded goods from A to 

M, and the appreciation of the real exchange rate increases this fiirther to M*. 

On the production side the appreciation of the real exchange rate tends to draw 

resources out of the non oil traded sector into the non traded sector, and at the same 

time reduces profitabiUty in the non oil traded sector relative to the non traded sector^^. 

Hence at the new relative price PA**, which is paraUel to PA*, the domestic production 

of non traded goods and non oil traded goods moves along the production possibility 

frontier TT to pomt D*, which is a new equiUbrium of non traded and non oil traded 

production. In this new equiUbrium output of non oil traded goods contracts from Ti to 

T4, and non traded production increases from T2 to Ts. To accommodate the increased 

demand for non oil traded goods, imported non oil goods increase from D* to D. 

The above diagram shows clearly that there are "Dutch disease" effects as 

indicated by the contraction of non oil traded good output from point Ti to the point T4, 

arising from the real exchange rate appreciation mduced by the oil boom revenue. In 

aggregate, however, domestic absorption (welfare) inqiroves, as represented by 

movement of the mdifference curve from UUo to UUi. The magnitude of T1T4 and T2T3 

depends on the slope of the production possibility frontier TT, the slope of the 

2^ An increase in the price of non traded goods relative to non oil traded goods will increase the cost of 
production in both sectors, as the production of non oil traded goods requires non traded goods. 
However, the price of non traded goods increases while the price of non oil traded goods is unchanged 
Therefore producing non oil traded goods is less profitable than producing non oil traded goods, as the 
price of non traded goods increases whilst the price of non oil traded goods remain unchanged. 
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mdifference curve UUo, the relative price of non oil traded to non traded goods and the 

size of the oil boom^^. 

3.2.2 The Investment Effects 

If the eTqiansion of the oil sector requires domestic resources this wiU draw 

resources from the non oil sector to the oil sector, inducing the non oil sector to 

contract. In the above diagram, the production posability frontier TT as weU as the T*T 

should shift inward toward the origm. This is also known as a direct effect. Assuming 

there are no spending effects, the effects of this investment effect on non traded and non 

oil traded goods depends on both fector mobiUty between the sectors and factor 

intensity. Both spending and investment effects could occur simultaneously^^. 

3.2.3 Altemative Effects of the Booming Sector. 

The basic assun^tions of the above description are: that oil revenues are in the 

hands of the private sector; aU of this revenue wiU be spent on consunqition; that the 

government does not intervene in the domestic market in either goods or assets markets; 

and fidl employment exists. These assumptions inply that the effects of the oil revenue 

are entirely dependent on how the private sector responds to the revenue within the 

current state of the economy. The effects would differ if some of these assun:q)tions were 

modified. The foUowing discussion focuses on the results of government intervention in 

the domestic economy, the placing of oil revenue in the hands of government, and the 

existence of surplus labour. That is a shift of oil revenue from the private sector to the 

pubUc sector, aUowing for government intervention and abandoning the fiiU employment 

assun^tion. 

2^For fiirther details see Warr and Gassing (1982), and Jones (1971). The latter is not precisely focused 
on the booming theory, but focuses on fector mobility which is the foundation for analysing the resource 
movement effects in booming sector theory. For an empirical analysis see for example Forsyth (1982). 

^^For further details see Warr and Gassing (1982), and Jones (1971). 
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Firstly consider the case vdiere aU oil revenue is in the hands of the private sector, 

and the government wants to moderate the effects of the oil boom on non oil traded 

goods. This can be done, for example, by imposing tariffs on imported goods and/or 

providing subsidies to exported goods. Inqiosing tariffs on inported goods increases 

their price, and induces expansion of non oil traded goods production. Similarly, where 

the government subsidises the production of non oil traded goods, hence lowering the 

costs of production, this wUl also induce an expansion of non oil traded goods 

production. In the above diagram, domestic production moves from D* along the TT 

toward A, to a point such as A°. The government could also protect particular non oil 

traded goods. This poUcy however wiU increase the burden of the oil boom on the non 

protected non oU traded goods, and the sector may end up with a less efficient use of the 

gain from the oil boom Gregory (1976) analysed the effects of mineral sector growth on 

traditional exports (agricultural exports) and hrport competing (manufecturing) goods in 

Australia. Similar studies have been done by Forsyth (1982) in the case of an oU 

discovery in the UK and Bruno and Sachs (1982)^^. AU of them came to the same 

conclusion as discussed above. 

Secondly, if aU of the oU revenue is placed in the hands of the government the 

effects wiU depend on the governmental response to the use of the revenue. In this case 

such revenues would therefore have no direct effect upon the private sector. The 

Government could save or invest aU of the revenue overseas with no resuhing effects on 

the domestic economy. In the above diagram, domestic production wiU remain at A. The 

other extreme case is if the government spends aU the revenue on consimqition. In this 

case the effects wiU be at pomt D* as discussed previously. However, if the government 

spends some of this oU revenue on consunption and investment, the economy wUl he 

between A and N, whilst the domestic absorption would Ue between D and A*, the 

effects of which wiU depend on the distribution of this investment towards non traded 

and non oil traded goods. At the same time, the government could also intervene in the 

•^^runo and Sachs (1982) do not explicitly analyse the agricultural sector. 
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domestic economy to protect non oh traded goods. The effects of this would fevour the 

protected sectors^ l. 

Finally consider the case where there is a labour surplus in the economy, 

especially unskiUed labour, and capital is free to move between industries. Labour is thus 

not a constraint to the production of domestic goods. The resource movement then 

occurs due to the movement of caphal responding to an increase in oil income. 

The above discussion is based on a siiort run con:5)arative static analysis assuming 

that both the asset and goods markets wiU adjust simultaneously. Dombusch (1976) 

argued that the asset market would adjust fester than the goods market if there is a shock 

to the economy. On iiiq)act the economy could overshoot or undershoot hs long run 

equiUbrium, and then both of these markets wiU adjust simultaneously and dynamicaUy to 

the new steady state equilibrium. This issue will be discussed in the foUowing section. 

3.3 A Dynamic Analysis of the Economy Arising from Oil Related Shocks 

This section wiU explore the dynamic adjustment processes arising in an economy 

experiencing an oil related shock, vviiere this shock could be in the form of increased oh 

production or an increase in hs price. The results derived provide an inqiortant extension 

to those derived from the conq)arative static framework. The dynamic analysis 

conducted wiU focus upon the contributions of Eastwood and Venables (EVX1982), 

Buiter and Purvis (BPX1982), Neary and van Wijnbergen (NWX1984), Harvie and 

Gower (HGX1993) and Charles Harvie (CHX1993). By mcorporatmg oil production 

each of these represent an extension to the framework developed by Dombusch (1976). 

In these analyses a deterministic framework is adopted in which economic agents are 

assumed to possess rational expectations. This is equivalent to the case of perfect 

foresight. Financial markets are assumed to be m continual equiUbrium wiulst non 

^^See for example Corden (1977). 
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financial markets are subject to stickiness of price, and in the more extended versions 

quantity adjustment, and can be in disequilibrhim throughout the adjustment process. 

As is weU known m the Uterature^^, such models are characterised by a stable 

saddlepath property, ff there is a shock to the economy non predetermined, or jurcp, 

variables are required to put the economy on to this stable saddlepath instantaneously, 

which wiU then ultimately take the economy to its new steady state equiUbrium. 

TraditionaUy financial variables, such as the exchange rate or the interest rate, have taken 

the role of jump variables, iirplymg that such variables contain information on the 

required evolution of the economy to steady state. Non financial variables, such as the 

price level and output, are assumend to be predetermined, or non jump, variables, 

incapable of adjusting instantaneously. It is the latter assurqition, namely presumed 

slugishness of adjustment, which contributes to the dynamics of adjustment. If aU 

variables adjusted instantaneously the economy would merely adjust instantaneously to 

its new equiUbrium steady state. 

The models identified hi this section can be usefiiUy classified as being either 

short or long run. The EV, NW and BP models can be regarded as being in the former 

category, whilst the HG and CH models are m the latter category. A major distinction 

between these is that in the long run models, expUch consideration is given to the 

accumulation of physical capital stock, and hence enqihasises the longer term 

development of the economy, as weU as developments in the current account. Each of 

these categories of dynamic models are now discussed in turn. 

3.3.1 Short Run Models 

The key assunqitions underlying the short run models are as foUows. Fhstly the 

oil revenues are seen as representing a windfaU gain to the economy, affecting h through 

^^See Buiter and Purvis (1982) for example. 
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the expenditure generated from these revenues. Secondly the oil revenues accme 

primarily to the private sector, with the government benefitting through hs taxation 

poUcy. Thirdly, the economy is assumed to be a net oil ejqiorter. Fourthly the economy 

produces a non oU good which can be consumed domesticaUy or exported, and is an 

imperfect substitute for the overseas equivalent. Fifthly the economy is operating with a 

perfectly flexible exchange rate, and finaUy there is assumed to be perfect capital 

mobility. 

The EV and NW models enqihasise the role of permanent income in the 

transmission of the effects of an oil related shock to the economy. Such a change could 

uiq)Udtly arise from an increase in permanent oil output or permanent oil prices, 

although such a distinction is not expUchly aUowed for. This effect upon permanent 

income can be more usefully described as a wealth effect. Such a wealth effect is aUowed 

for also in the BP model, but in addition oH production and oil price changes can 

generate an effect upon current mcome. This income effect arises from the current 

production of oil, as weU as from changes in hs price. Hence the BP model is capable of 

identifying the dynamic adjustment processes arising from oil related shocks affecting 

permanent oil income, actual oil production and oil price. The approach adopted here is 

to focus upon the BP model, but also contrasting h with the other two models. 

BP Model 

y = vydno + (1 - v)ydo + (1 - v - a2)po* 

+ (ai-vXe-pn) (1) 

yp = vydnoP + (1 - v)ysoP + (1 - v - a2)po* 

+ (a, - vXe - pn) (2) 

ydno - Piy + ^^y + ^^(e - pn) - ^,(i - pn) (3) 

pc = aipn + a2(e + po*) + ( l - a j - a2 )e (4) 

pn = ^^(ydjio - ysno) + m (5) 
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Att variables are hi natural logarithmic form except for the domestic and foreign 

nominal mterest rates. The model consists of 9 equations with 9 endogenous variables 

and 8 exogenous variables. The endogenous variables are; ydno (demand for non oil 

output), y (real income), y (permanent income), e (nommal exchange rate), pc 

(consumer price level), r (domestic nominal interest rate), c (real exchange rate), 1 (real 

money balances), and pn (non oil price level). The exogenous variables are; ysno 

(natural level of non oh output), ydnoP (permanent non ofl output), yso (actual oh 

production), ysoP (permanent oh production), r* (world interest rate), m (money stock), 

p* (price of the imported non oil good in foreign currency) and po* (price of oil, m 

foreign currency). The sign of each parameter represents the partial elasticity of each 

variable on the right hand side of each equation, with respect to each variable on the left 

hand side of each equation. Equation 1 identifies total spending (demand) on non oh 

output. This depends on real income and permanent income, and negatively on the real 

exchange rate (e - pn), defined here as the nominal exchange rate deflated by the 

domestic price of the non oil good, and negatively upon the real interest rate (the 

nominal mterest rate less the rate of mflation). 

Equation 2 shows that real income depends upon non oil output, oil production, 

the world price of oil expressed in overseas currency and the real exchange rate. The 

parameter v represents the share of non-oil production in total value added. It is further 

assumed that v does not change with oil production (see Buiter and Purvis, 1982). If the 

share of oil output in domestic real income (1 - v) is larger than hs share in domestic 
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consunq)tion (a2), this economy wiU be an oU exporter vdiich is the case enphasised 

throughout^^. 

Equation 3 identifies the economy's permanent income, derived in a similar 

feshion to that of real income, consisting of that from non oU and oil production. The 

actual real exchange rate, world price of non oil output and oil price, and not theh 

permanent equivalents, are used to calculate permanent income (see Buher and 

Purvis, 1983). For smqiUchy the parameter v has the same characteristics as that for the 

parameter v m equation 2. 

Equation 4 identifies the consumer price level, which is a weighted average of the 

domestic price of the non oil good, the domestic currency cost of oU and the domestic 

currency cost of the non oil hi^jorted good. 

The adjustment of the domestic non oU good price is generated by an 

expectations augmented Phillq)s curve, as given by equation 5. Such adjustment arises 

from demand pressure for non oU output relative to its available supply, as given by its 

natural level of output, and mflationary expectations vMch are assumed to be based 

upon the monetary growth rate. 

Money market equiUbrium is characterised by a conventional LM equation, as m 

equation 6, in which demand for real money balances (the nominal stock (m) deflated by 

the consumer price level), depends upon real income, representing a transactions 

demand, the domestic nominal interest rate and permanent income representing an asset 

demand for money. This market is assumed to be in continual equilibrium. 

Equation 7 shows the uncovered interest parity condition, embodying the 

assumption of perfect caphal mobiUty and perfect foresight in the foreign exchange 

market. Equation 7 is also assumed to hold contmuously. Finally, equations 8 and 9 

^^See Buiter and Purvis (1982) for example. 
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define two variables which are used extaisively throughout, the real exchange rate (c) 

and real money balances (1) respectively. 

From the above model equations the main differences and similarities between the 

BP, NW and EV models can be identified. These are as foUows. Firstly the BP model 

distinguishes between non oil output and real mcome, although no such distinction is 

found m the EV and NW models. Arismg from this, equation 2 drops out entirely from 

the latter two models. Secondly the BP model identifies that oh production contributes 

to both current and permanent income, whilst the EV and NW models focus only upon 

its contribution to permanent income. Hence equation 3 sinqiUfies to yP = oP + e + po* -

pc in the EV and NW models. Thirdly both BP and NW argue that permanent mcome 

affects both the demand for real money balances and non oil output, whereas EV has 

permanent mcome only affecting the demand for non oh output (Sj = 0). The 

in:5)Ucations arising from these three main distinctions between the BP, NW, and EV 

models wiU be discussed further, after discussion of the long run models. 

3.3.2 Long Run Models 

The long run models for analysmg the effects of oil shocks, that is those of HG 

and CH, are now considered. There are five main extensions to the short run models 

contamed hi the long run models. These are the mclusion of the physical caphal stock, 

the current accoimt, a broadening of the conqionents of wealth, enqihasis on the supply 

side of the economy and the inclusion of sticky quantity adjustment. 

Both HG and CH argue that in analysmg the dynamics of adjustment arismg from 

an oil shock, en^hasis should be placed upon the long term nature of that adjustment. 

Such shocks wiU have an inqiact upon caphal stock accumulation, and hence investment 

and the longer term development of the economy, which can only be captured by takhig 

a long term perspective. In addition extemal equilibrium is required for steady state to be 
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achieved, since this wiU have wealth iirpUcations and consequently ramifications for the 

demand for output and financial assets. 

The major difference between the HG and CH models is that the former assumes 

a perfectly flexible nominal exchange rate, vsiiereas the latter assumes that the nominal 

exchange rate is fixed. Focus is now placed upon the HG model and hs differences from 

the short run models discussed previously. The former model consists of the foUowing 

equations which are categorised under the foUowing broad headings - goods market, 

price/wage nexus, asset market, foreign trade sector and definitions: 

HG Model 

Goods market 

y = vysno + (1 - v)yso + (1 - v - a2)po* 

+ (a i -vXe-w) (1) 

}* = vysnoP + (1-v) yso? + (l-v-a2) po* 

+ (ai-vXe-w) (2) 

ydno = Pny + Pi^^^ + M^^ + PH^) + Pisg + K not (3) 

k = Oq (4) 

ysno = p2ik - P22 (w - pc) (5) 

Prices/wages 

pc =aiW + a2(e + po*) + ( l - a i - 0 2 ) 6 (6) 

w = <|)i + <1)2 (ydao-ysno) + m (7) 

n =m (8) 
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Asset Markets 

m - pc = 811 y - 812 r + e^^w^ (9) 

e = r - r * (10) 

R =821+ S22y- S23k (11) 

q = 5 3 - i ( q - 5 i R + 5 2 ( r - 7 c ) (12) 

w« = 83i(f + e - pc) + 832(m - pc) + 833(k + q) + 834>* (13) 

Foreign sector 

/ =piinot + pi2r*f+pi3(ot + po*) 

- ( l - P i i - P i 2 ) ( e - p c ) (14) 

not = P2i(e + p* - pc) - P22y + P23y* (15) 

ot = - M/jOr + n/2 (yso - y) (16) 

Definitions 

c = e - w (17) 

1 = m - w (18) 

AU variables are in natural logarithmic form except for the domestic and foreign 

interest rates, as for the short run models. The notation utiUsed here is the same as that 

used for the short run model. The model consists of 17 endogenous variables and 8 

exogenous variables. The endogenous variables are y, y^, ysno, ydno, e, pc, r, c, 1, as in 

the short run model, and the rest are w (the nominal wage rate, vdiich is equivalent to 

that of pn used m the short nm models), ysno (non oil output supply), w® (real wealth of 

the private sector), k (caphal stock), not (non ofl trade balance), q (Tobin's q), R (real 

profit), f (foreign asset stock) and ot (ofl trade balance). The exogenous variables are 
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yso, ysoP, ysnoP, r*, m, p*, po*, as m the short nm model The parameter m front of each 

variable indicates hs partial elasticity. 

Equilibrium in the model depends upon equilibrium in the goods market, asset 

market and foreign trade sector. EquiUbrium in the goods market is discussed first. Total 

spending (demand) on non ofl output (ydno) is given by equation 1. It depends on real 

mcome, domestic gross investment (k + P4k), where 34 is the rate of caphal stock 

depreciation, government expoiditure, the non ofl trade balance, and domestic private 

sector real wealth. 

Real income is given by equation 2. It is the same as that for the short run model, 

except that the real exchange rate is emphasised here as bemg (e - w), that is the nommal 

exchange rate deflated by the nommal wage rate. 

Equation 3 identifies the economy's permanent mcome, which is the same as in 

the short nm model except for the definition of the real exchange rate (e - w). Equation 

4, the investment equation, captures the partial adjustment hypothesis. This partial 

adjustment arises from costs of adjusting the physical caphal stock to the desired caphal 

stock, as in equation 4a; 

k = <j)(k*- k) 4a 

with the deshed caphal stock depending upon hs market value as given by equation 4b: 

k* = k + q 4b 

where q is Tobin's q, the ratio of the margmal market valuation of capital relative to the 

replacement cost of the caphaL Substituting 4b mto 4a equation 4 can be obtained. 

Hence net investment adjusts positively to Tobin's q. 
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The supply of non ofl output is endogenously determined, fluctuating in the long 

run, as weU as the short run, as given by equation 5. This relates non ofl output supply 

negatively to real wages but positively to the physical capital stock. 

Price and wage developments are given by equations 6 and 7. Enq)hasis is placed 

upon the sticky or slow adjustment of nonhnal wages. Equation 6 identifies the consumer 

price level, which is a weighted average of nominal wages, the domestic currency cost of the 

overseas iirported non ofl good and the domestic currency cost of oil The adjustment of 

domestic wages is generated by an expectations augmented PhiUips curve, as given by 

equation 7. Such adjustment arises from three possible sources: developments in 

productivity, wage fixing or bargaining (^^y, excess demand for labour as measured by 

current production of non ofl output relative to its potential output; and inflationary 

expectations. Inflationary expectations adjust continuaUy with developments in the monetary 

growth rate (equation 8). 

Asset market equiUbrium is given by equations 9 -13 . There are three non money 

assets in the model (domestic bonds, equities (representing claims to the ownershp of 

the capital stock in the private sector), and foreign bonds). All financial assets are 

assumed to be perfect substitutes, with arbitrage between them resulting, 

instantaneously, in the same expected rate of retum. 

Money market equilibrium is characterised by a conventional LM equation, as in 

equation 9, incorporating domestic real wealth. Demand for real money balances (the 

nominal stock m deflated by the consumer price level pc) depends upon real income, 

representing a transactions demand, the domestic nominal interest rate and domestic real 

wealth rqiresenting an asset demand for money. This market is assumed to be hi 

continual equiUbrium. 
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Equation (10) embodies the assunq)tion of perfect caphal mobility and perfect 

foresight in the foreign exchange market, and can be interpreted in a similar fashion to 

that of the short run model equation 7. Real profit, or the retum on caphal services, is 

given by equation 11, and is assumed to be an increasing fimction of real income and, 

due to diminishing marginal productivity, a decreasing fimction of the caphal stock. 

Since domestic financial assets are perfect substitutes, from the perspective of 

domestic residents, the expected returns on these are assumed to be equated 

continuously. The expected real retum on domestic bonds^'* is equivalent to: 

1- m 

where m represents mflationary expectations. This is continuously equivalent to the real 

rate of retum on domestic equities. The expected real return on holding equhies is given 

by equation 12a : 

qr/q + R/q 12a 

where q is the value (real ) of these equities, and R the real profit stream derived from 

the capital services. That is, the expected retum depends upon the expected capital 

gain/loss from holding equity caphal ^/q, wdiere q =0m. steady state, phis the real profit 

derived from the caphal services R relative to q. Continual and instantaneous arbitrage 

between domestic bonds and equities inpUes : 

^/q + R/q = r-/w 12b 

'̂̂ Possible capital gain/losses on holding the bonds are ignored. 
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and takhig a log Unear approximation we can solve for q 

q = 5^K-52(T-m) + 5jq lie 

or re-arrangmg, and solving for q, we obtain equation 12. 

Domestic private sector real wealth is given by equation 13. This consists of real 

money balances (m - pc), the real value of the physical caphal stock held by the private 

sector, consisting of a physical quantity (k) and its market valuation (as given by q), 

permanent income and the real domestic currency value of domestically held foreign 

assets (bonds). Domestic bonds are assumed to be inside bonds, that is they are issued 

and held by agents m the same sector which in this case is the private sector. These 

bonds, as with equities, are assumed to be held only by domestic residents. The overseas 

sector consists of the current accoimt ( / ) , the non ofl trade balance (not) and actual ofl 

exports (yso). 

Developments m the current account are given by equation 14a: 

/ + e - pc = pii (ot + po* + e - pc) 

+ pi2not + pi3(r*f + e - pc) 14a 

Rearrangmg 14a and expressmg this m terms of changes m foreign asset (bond) holdings, 

equation 14 is obtained. This mdicates that the accumulation/decumulation of foreign 

assets, as reflected m the current account balance ( / ) , depends upon actual ofl exports, 

the non ofl trade balance and real interest earnings on foreign assets (r*f). In long run 

steady state the current account balance must be zero, otherwise fiuther wealth effects 

wiU arise requiring further macroeconomic adjustment. 
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Equation 15 specifies the non ofl trade balance. This depends positively upon the 

real exchange rate (e - pc), negatively upon domestic real income and positively upon 

world real income (y*). The ofl trade balance, equation 16, depends negatively upon 

minimum domestic requirements of ofl for domestic consuirption, and positively upon 

the ratio of actual ofl production to real mcome. FinaUy, equations 16 and 17 define two 

variablesusedextensivelythroughoutthis study. 

The CH model is essentiaUy the same as the HG model, except for the 

assumption that the economy is now operating with a fixed rather than a flexible 

exchange rate. With the nominal exchange rate fixed, the nominal money stock now 

becomes an endogenous variable. Hence equation 10 is replaced by equation 10a. 

e =T-T* 10 

m = dee + res 10a 

The money supply depends upon increases in the domestic component of the 

money supply, described here as domestic credh e?q)ansion {dee), which is exogenous, 

and changes in foreign exchange reserve {res). Developments hi foreign exchange 

reserves depend upon developments in the balance of payments, which are influenced by 

capital flows, either inflows or outflows, and the current account as hi equation 10b. 

res = r-t* + f 10b 

The caphal flows dqiaid upon the interest rate differential between the domestic 

and overseas interest rate (r - r*), whilst the current account poshion is indicated by the 

accumulation/decumulation of foreign financial assets. The maintenance of a fixed 

nominal exchange rate wiU resuU in balance of payment surpluses or defichs, and the 

accumulation/decumulation of foreign exchange reserves. This wiU impact upon the 

domestic money supply. 
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Substitutmg equation 10b into 10a wiU give equation 10c. 

w = r - r * + / + dee 10c 

In the foUowing section, the similarities and differences between the models identified in 

this section are discussed at greater length. 

3.4 The Major Similarities and Differences 

Due to the large size of the models identified, h is not possible to derive 

analyticaUy unambiguous results for aU of their steady state properties arismg from ofl 

related shocks. In order to overcome this difficulty a numerical simulation procedure can 

be adopted, enabling a conqiarison of the adjustment processes arising for each shock hi 

each model. 

Harvie (1994) conducted a coiiq)arative simulation analysis of the models 

discussed, by hnposhig numerical values upon the parameters of the models. To generate 

such a numerical simulation a program known as "Saddlepomt"^^ was utiUsed. This is a 

program for solving linear rational expectations models with constant coefficients. It is 

the continuous time analogue of the solution to Unear difference models with rational 

expectations studied m Blanchard and Khan (1980)^^. Before the simulation can be 

conducted it must be ensured that each model is dynamicaUy stable. That is the control 

variables must adjust m such a fashion which is consistent with the underlying 

behavioural assumptions of the model. 

Harvie (1994) conducted three ofl shock simulation cases, with a 10% mcrease 

from base level assumed m each case. The shocks focussed upon were an hicrease in 

•̂ B̂efore the simulation can be conducted it must be ensured that each model is dynamically stable. For 
details of this see Harvie (1993, p. 14-15), and appendix to Ch^ter 4. 

3%ee also Austin and Buiter (1982). 
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permanent ofl output (wealth), an mcrease m ofl production and an mcrease in the price 

of oil The analysis enq)hasised the adjustment of a number of key macroeconomic 

variables including that of non ofl ouQiut, real income, inflation, foreign asset stocks, the 

non ofl trade balance and the real exchange rate, and the results were broken down into 

three periods - the short run, medium run and long nm. It can be shown that the 

parameter values chosen ensure model stability, in that the control variables adjust in 

such a maimer wiiich is consistent with the model's underlying assun:q)tions. The steady 

state results^'' derived for a 10 per cent ofl price hicrease is summarised in Table 3.1. 

Table 3.1 shows the directional change from an initial equiUbrium to the new 

steady state, arising from an ofl price increase. The resuhs suggest that Dutch disease 

consequences are possible from these results, as indicated by the appreciation of the real 

exchange rate, resuhing in a relative decline m exportable goods. However such an 

inference is made without an expUdt breakdown of non ofl goods into those which are 

tradeable and those wiiich are non tradeable. In addition h can be observed that overaU 

real income increases, hence there is unlikely to be an absolute decline hi the production 

of any category of goods. 

In the EV, NW and BP models, non oil, which is also equivalent to real income, 

remains unchanged, constrained at the natural level of output. In the HG and CH models 

non ofl output mcreases, arismg primarily from an increase in capacity output induced by 

the accumulation of physical caphal stock, hi addition the latter models indicate an 

increase in real wealth, including an accumulation of foreign asset stocks arising from 

developments hi the current account. 

37see Harvie (1994, p. 14-15) 



57 

TABLE 3.1 

A Summary of The Similarities and Differences 

Amongst the Models 

Variables 

1 

c 
y# ysno 
w* 
k 
not 
f 
g 

+ increase (depreciation) 
- decrease (appreciation) 
? change is not known, as not 
# a distinction between y and 

Short Run 

EV 

+ 

? 
0 
? 
? 
? 
? 
X 

explicitly included 
ysno/ydno 

NW 

+ 

9 

0 
9 
9 

? 
9 

X 

BP 

+ 

? 
+ 
? 
? 
? 
? 

;X 

in the model 
is not made in 

Long 

CG 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
- X 

run* 

CH 

-1-

+ 
+ 
-1-
-1-
+ 
+ 

X 

the EV and NW models, however such a 
distinction is made in the BP model. The BP model however does not focus upon the difference between 
non oil output supply and demand. In essence they are assumed to be the same. 
* in steacfy state, the result is identical for both the fixed and flexible 
X exogenous to the models. 

exchange rate regimes. 

The adjustment process can be summarised as foUows. In the short term the 

magnitude and length of the adjustment process is smaUer and fester for the short run 

models. The mcorporation of capital stock and foreign asset stock accumulation, 

considerably extends the period of time over which the new steady state equilibrium is 

achieved. In the context of the long nm models, the incorporation of a fixed exchange 

rate suggests that there wiU be greater volatility during the adjustment process of key 

macroeconomic variables hi comparison to that with a flexible exchange rate^*. 

38See Harrie (1994). 
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3.5 Amendments for the Indonesian Economy. 

The above models are able to identify the likely economic adjustment processes 

arising from the major sources of ofl related shocks, spedficaUy those arising from actual 

ofl output, permanent ofl output and ofl price. The framework is able to identify the 

adjustment of macroeconomic variables, such as domestic non-ofl output, real income, 

wealth, and trade m both ofl and non ofl output arismg from these shocks. During the 

adjustment process, some economic variables may be better or worse off than in the 

steady state equflibrium. Knowledge of the possible outcomes during the adjustment 

process is equaUy important for government, producers and consumers in optimising the 

benefits from the ofl boom and offsetting its adverse effects as weU. These hipUcations 

are especiaUy important for a developing economy such as Indonesia, as most producers 

and consumers are smaU hi size. 

The long run assunqition of the HG and CH studies are of particular relevance to 

the Indonesian economy, as the government spends some of the ofl revenue directly on 

investment, equal to a capital transfer to the private sector, which wiU induce capital 

accumulation m the private sector and thereby affecting capacity output of non ofl 

production. The importance of capital stock accumulation, hence focussing upon the 

longer term development of the economy, is highly relevant for an economy such as 

Indonesia which is grovring very rapidly. 

However aU of the models discussed above have been based upon the existence 

of an already developed economy, so that a number of their underlying assumptions are 

not appropriate for a developing economy. Hence a number of amendments are required 

in order to make this basic framework relevant to the study of an economy such as 

Indonesia. There are four major amendments required for the case of Indonesia. Fhrstly, 

unlike those of earUer models, both ofl production and hs revenue are in the hands of 

government. Secondly, in Indonesia, both financial and caprtal markets are highly 
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controUed by the government. Indonesia has experienced both fixed and flexible nominal 

exchange rates. The latter, however, more closefy resembles that of a managed float. 

FinaUy, Indonesia has abundant labour, especiaUy unskiUed labour, hence it is not a 

constraint on domestic production. Such amendmaits are likefy to generate different 

results, in the process of both economic adjustment towards the long run equiUbrium and 

the long run equiUbrium itself The detafl of these amendments wiU be fiirther discussed, 

along with the development of the model for the Indonesian economy, hi the next 

chapter. 

3.6 Summary and Conclusions 

The focus of this chapter, has been upon contrastmg and comparing a variety of 

models in order to analyse the effects arising from ofl related developments. This was 

conducted initiaUy within the context of a conqiarative static and then a dynamic 

framework. The objective of this was to identify a usefifl starting point for the analysis of 

ofl shocks for the Indonesian economy. 

Irrespective of whether the framework is con^arative static or dynamic , "Dutch 

disease" effects arising from ofl shocks appear m aU of them This is primarily brought 

about by an appreciation of the real exchange rate, through either an hicrease in the price 

of non traded goods, if the nominal exchange rate is fixed, or a combination of an 

increase in the price of non traded goods and appreciation of the nominal exchange rate 

if the exchange rate is flexible. 

In the static model, as weU as in the short dynamic run models such as EV, NW, 

and BP in steady state, non ofl output remains unchanged. In the dynamic long run 

models, however, non ofl output mcreases. This is induced by aUowing for an 

accumulation of physical caphal stock. This is the mam contribution of the dynamic long 

run models over both the static and dynamic short nm models. OveraU the domestic 
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economy benefits from ofl related shocks, as indicated by increased domestic absorption 

of both non traded and non ofl traded goods m the long nm models. 

The short and long run dynamic models show the adjustment of the economy 

towards steady state equflibrium m response to an ofl related shock, whilst this is clearfy 

not possible with the static model During the adjustment process some economic 

variables may perform better or worse than in the steady state equilibrium. Hence the 

identification of possible adjustment processes of the economy arising from ofl related 

shocks can be identified and be of benefit both to the government and economic agents, 

by identifying poUcies which could be inqilemented m order to overcome some of the 

less desirable features of the adjustment process and thereby enhance the benefits from 

such shocks. 

These different models provide significantly different results arismg from the 

effects of ofl related shocks on the domestic economy, arishig from different assumptions 

and structures of the models as previously discussed. This suggests that to analyse the 

economic effects of ofl related shocks on a particular country, a carefiil understanding of 

the economic stmcture of that country and also how the ofl related shock is transmitted 

into that economy is required. 

The most appropriate model for anafyshig the economic effects of ofl related 

shocks on Indonesia is a dynamic and long run model This wiU both capture the use of 

the ofl revenue on investment, and utilise the rational expectations assunqition. Unlike 

the HG and CH models, the assunq)tions underlying the asset market, the nomhial 

exchange rate, the capital market, and the labour market need to be amended in order to 

make such a framework more representative of the Indonesian economy. This is 

conducted in the foUowing chapter. 



CHAPTER 4 

THE OIL RELATED MODEL FOR INDONESIA 

4.1 Introduction 

This chapter is concemed with modelling the macroeconomic consequences of ofl 

related shocks for the Indonesian economy. The model wiU expUdtly incorporate the 

characteristics of the ofl sector, as weU as the structure of the Indonesian economy, as 

discussed m Chapter 1. The model emphasises the long term nature of the dynamic 

adjustment process, recognismg the contribution of the ofl boom to the development of 

the Indonesian economy (see chapters 2 and 3), The economic development enq)hasised 

here is that m regard to real income, non ofl production Â Mch is equivalent to private 

sector real income, physical caphal stock, foreign asset stock, non ofl trade balance, real 

exchange rate, inflation rate, private sector real weahh, and real ofl income itself The 

basic framework adopted is that developed by CH for the case of a fixed exchange rate 

and HG for a flexible exchange rate. 

The model wiU focus upon the existence of a fixed exchange rate reghne, and a 

high degree of control over intemational caphal mobility. This is to represent the 

Lidonesian economy during the ofl booms of OPEC I (1973/1974) and OPEC II 

(1979/1980), and is considered as being the base case. This model is capable of 

incorporating altemative government pohcy responses toward the aUocation of ofl 

production for either domestic usage or export, and the spending of the ofl revenue 

either upon investment or consimption. In the context of the model these represent the 

two key poUcy issues dhectty relating to ofl production, having hrportant pohcy 

impUcations for the development of the Indonesian economy as mentioned above. These 

issues wiU be discussed in the first part of Chapter 6. 
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The model is also capable of incorporating different degrees of control over the 

caphal market, along with the adoption of either a fixed or perfectfy flexible exchange 

rate regime. These are highly relevant for Indonesia as hs economy is gradually 

integrated whh the global market economy. In the context of the model these represent 

key poUcy issues which wfll be focussed upon, and are discussed further in the second 

part of Chapter 6. 

The arguments and the assun^tions underlying the model wiU be discussed in 

detafl in the foUowmg section, and the model rtelf wiU be presented m the third part of 

this chapter. To analyse the macroeconomic effects arishig from ofl related shocks, the 

model is simulated by using a numerical algorithm known as "Saddlepoint". The 

properties and procedure of this simulation wiU be discussed in the fourth section of this 

chapter. To generate results for the hidonesian economy, the parameters, for simulation 

purposes, wfll be empiricaUy computed or estimated where possible by usmg Indonesian 

quarterly data from 1973 to 1991. The method of estimation and the source of the data 

wiU be discussed in the fifth section of this chapter. The parameters and the shnulation 

results of the base model wiU be presented in the next chapter, and the simulation resuhs 

of the altemative poUcies wiU be presented m Chapter 6. 

4.2 The Model's Underlying Assumptions 

This section wiU discuss the key assunptions underlying the theoretical model, 

some of vstoch have already been aUuded to previously in Chapter 1. The basic 

assumptions adopted are as in the CH and HG models, such as: the model is dynamic and 

focusses upon the long nm; economic agents possess rational ejqiectaticns; the domestic 

economy produces one composhe non ofl good wdiich can be consumed domesticaUy and 

is an imperfect substitute for the uiq)orted good^^; an ofl boom affects the domestic 

^domestically produced non oil goods in reality consist of both non oil traded and non traded goods. 
However due to limitation of available data, and to reduce the complexity of the model, these two good 
are combined, as with the other theoretical models, to become a composite non oil good whose price is 
determined domestically. 
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economy through the spending h generates. The assunqitions are .simflar to that of the 

CH and HG models, and wfll therefore not be discussed fiuther here. There are six main 

extensions to the CH and HG models. Firstly, ofl production and ofl revenue generated 

are primarily under government controL Hence onfy non ofl production takes place 

primarily m the private sector, producing what is equivalent to private sector real 

income. This assuirption represents a major departure from the existing theoretical 

models vdiich were discussed in chapter 3. Most inqiortantiy this assunqition has 

significant inq)Ucations for modelling the economic effects of an ofl boom on an economy 

such as hidonesia, as wiU be discussed in the foUowing section. 

In this model the government is assumed to aUocate aU of ofl production for 

either domestic usage or e?q)ort, and spend aU of the ofl revenue'*^ generated. Such 

expenditure can be on both consunqition and investment, with the latter being equivalent 

to a capital transfer to the private sector'*^ These assuiqitions would lead to different 

adjustment paths, as weU as steady state of the economy, to those of the models 

identified m Chapter 3. 

In addition to a government caphal transfer to the private sector, benefits from 

the ofl sector also directiy arise from the foreign exchange generated from ofl e^orts 

and indirectiy through the spending of the ofl revenue (spending). These wiU have fiirther 

inqiUcations for the adjustmait of non ofl ou^ut, foreign asset stocks and private sector 

real wealth. 

The second key assun:5)tion of the model is that h is set in the context of a 

dynamic long run framework, as with the CH and HG models. An ofl boom generates 

both physical caphal stock accumulation in the non ofl sector as weU as foreign asset 

^^It is also assumed that there is no income tax. Hence government income is generated solely from the 
oil sector. This enables focus to be placed upon an analysis of the ways in \i^ch government-initiated 
policies in terms of oil production and revenues, impact upon key macroeconomic variables. It is easy to 
incorporate government income from other sources such as income tax and foreign borrowing, as 
discussed in Chapter 2, but this would unnecessarily complicate an already complex model. 

'̂ ^See footnote 3 to Chapter 1, and Chapter 2. 
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stock accumulation. The former is partiaUy induced by government capital transfers to the 

private sector, through development e?q)enditure. This wiU make an hrportant contribution 

to enhancing the productive capacity of non ofl output, v ^ c h in the post ofl boom period 

wiU be essential The distribution of ofl production, as weU as the distribution of the ofl 

revenue, is primarily poUticaUy determmed, and m the context of the model is assumed to 

be exogenous. These represent two key poUcy issues vdiich are simulated, and the resuhs 

compared for varying poUcy stances regarding ofl exports and the distribution of ofl 

revenue between mvestment and consimqition. These altemative poUcies aUow the 

identification of appropriate poUcies that would reduce the possible Dutch disease 

effects, and optimise the benefits from the ofl boom. Incorporating these two poUcy 

issues, however, does not require modification of the model, except for ahering the 

parameters of the relevant variables and wiU be discussed in the first part of Chapter 6. 

Thirdly the nomhial exchange rate is fixed, as in the CH model, however the 

government controls capital markets. Indonesia's financial markets are in the process of 

being liberalised, but stiU have some way to go before fidl Uberalisation is achieved as in 

most developing countries. This is the third main amendment of the CH model This 

inqierfect capital mobiUty, inqiUes that the retum on domestic financial assets is not 

equated contiiuously with that on foreign assets (bonds). This best represents Indonesia 

during the ofl booms of OPEC I (1973/1974) and OPEC H (1979/1980) which is 

considered to be the base case. 

These assumptions are graduaUy relaxed with reduced government controls on 

the capital market, and finalfy the case of fiiU Uberalisation m these markets is also 

adopted. At the same time the nommal exchange rate reghne is changed from fixed to 

flexible'^^. It is relevant to adopt these assunqitions for Indonesia, since hs integration 

with the global market economy means that the government could not isolate the 

^^Although the government adopted a flexible nominal exchange rate it is still considered as being 
primarily a managed float. To reduce the complication of the analysis, these two extreme cases were 
chosen. 
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domestic economy from developments m the world market. In feet the Indonesian 

government has engaged in substantial deregulation of the caprtal markets'*^. These 

assumptions aUow the identification of appropriate poUcies hi regard to varying the 

nomhial exchange rate reghne and caphal market controls, that would also reduce the 

possible Dutch disease effects and hence optimise the benefits from the ofl boom. In the 

context of the model these represent fiirther key poUcy issues which are simulated, and 

the results compared to the base case. Unlike poUcy issues relating to ofl production and 

real ofl revenue, to analyse these two poUcies issues requires modification of the base 

model as discussed in the second part of Chapter 6. 

Fourthly the model assumes a deterministic framework, as with CH, in which 

economic agents are assumed to possess rational expectations. This is equivalent to the 

case of perfect foresight. Financial markets are assumed to be in conthiual equflibrium, 

wdiilst non financial markets are subject to sticky quantity adjustment. In the HG and CH 

models such sticky adjustment can arise from both sticky prices, such as nominal wages, 

and quantity adjustment. In the context of Indonesia there is labour surplus m the 

economy, and this is especiaUy tme of unskiUed labour. Hence labour is not a constraint 

to domestic non ofl production, and the assumption of sticky wage adjustment is not 

hrportant in the context of Indonesia. Of greater significance is the lack both of caprtal 

and technology, and stickiness of adjusting these to increased demand arishig from the 

ofl boom (Warr, 1991, David, 1992). The assunqition of labour surplus in the economy is 

related to the supply side of the economy. It assumes that there are two inputs available 

for the production of non ofl output - labour and caphal In this model, however, onfy 

the physical caphal stock is expUdtfy modeUed, because labour, especiaUy unskflled 

labour, is avaflable in unlimited quantities and hence is not a constraint to the 

development of non ofl output as previously discussed. Non ofl output wiU then grow 

proportionaUy to the accumulation of the physical caprtal stock^ 

The government has lifted controls over the interest rate, but has retained control over other financial 
markets and variables. For detail see Boediono (1991). 
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FmaUy, the ofl sector is assumed to generate permanent income, vdiich 

constitutes an important component of the perceived wealth of the private sector. This 

could be justified on the basis that vvMst the ofl sector is controUed by government, the 

future revenue generated wfll have major benefits for the private sector. 

These assunqitions are summarised as foUows: the model is dynamic and focusses 

upon the long run; economic agents possess rational expectations; the ofl related shock 

affects the domestic economy through hs spending effects, and hence there is no 

investment or resource movement effects; both ofl production and revenue are in the 

hands of government and the government spends aU the revenue, and this spending wiU 

affect the domestic economy indirectly through hs effects on the real exchange rate and 

also directly through caphal transfers to the private sector, which wiU induce the 

expansion of non ofl output, and the accumulation of foreign assets generated from ofl 

export revenue; there is surplus labour in the economy; the domestic economy produces 

one conqioshe non ofl good wiiich can be consumed domesticaUy and is an imperfect 

substitute for the hrported good; and finaUy, the economy operates under a fixed 

nominal exchange rate with extensive governmental control over the caprtal market. The 

last two assunqitions are ultimately abandoned to reflect a gradual movement towards a 

UberaUsed economy. 

This amendment of assumptions leads to an extensive modification of the 

modelling of the macroeconomic consequences of ofl related shocks for the Indonesian 

economy, in comparison to that of the CH and HG models. The model is now expUcidy 

developed in the foUowing section. 

44See for example Taguchi (1993), Malinvaud (1977,1984), and Khan and Montiel (1989). 
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4.3 The Model 

Four versions of the model for Indonesia are developed here. In the first version 

of the model the government adopts a fixed nominal exchange rate and exercises 

substantial control over caphal markets. This is regarded as the base model as 

previousfy discussed. The other three versions of the model are amendments of the base 

model to aUow for the possibiUty that an equivalent ofl boom has occurred in an 

economy which is more market oriented, with reduced government controls over 

Indonesian capital markets and at the same time has moved from a fixed to more flexible 

nominal exchange rate regime. 

In the second model, a fixed nominal exchange rate is maintained but aUows for 

an equivalent ofl boom occurring hi the economy hi which there is no government 

control over the caphal market. Hence caprtal is assumed to be perfectfy mobfle 

intemationaUy. In the third model the nominal exchange rate is assumed to be flexible, 

but the government retains control over Indonesian caprtal markets as m the base model 

The final model to be developed is that for a fiiUy liberalised economy, in which a 

flexible exchange rate regime is combined with perfect caphal mobiUty. These extended 

models are capable of identifying appropriate poUcies, regarding the exchange rate and 

capital mobiUty, to reduce possible Dutch disease effects, and hence optimise the 

potfflitial benefits from the ofl boom. ModelUng of the base case wiU be discussed first. 

3.1 The Base Case 

The model is divided mto four sub headings; goods market, asset market, foreign 

sector and definitions. 

Goods markets 

vysno + (1 - v) yso + (1 - v - aj) po* 
+ (a,- vXe - pn) (1) 
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yP = vysnoP + ( 1 - v) yso? + (1 - v - 02) po* 
+ (tti- vXe - pn) (2) 

ydno = 3 „ c p + ^^^ip + ^^^ g + 3^^ nox 

" ( 1 + P11+ P12 + P l 3 + P i 4 ) n o m (3) 

cp = P2iysiio + p22we (4) 

ip = ^ + ok ^5) 

k = <Dq (6) 

g = p3i(yso + po* + e - pc) (7) 

gi = cyg (8) 

gc =(l-cj)g (9) 

ysno = p^j + p^2(pn - pc) + p^j gi + p^^ k (lO) 

Prices 

pc =ajpn + a2(e+po*) + ( l - a j - a2Xe + pt*) (H) 

pn = (|)i + (|)2(ydno - ysno) + n (12) 

7u = m 

Asset market 

m 

R £31 + 632ysno - 833k 

(13) 

= Sjjysno- 8i2r+ Ê jW^ + pc (14) 

we = S2i(f + e - pc) + E22(m - pc) + 823(k + q) + 82̂  y? (15) 

m = T (r - r* + / ) (16) 

(17) 

q =53-Uq-5jR + 52(r-7i)) (18) 
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Foreign Sector 

f Pii^ox-pjjnom + p,3r*f+ P,4(otH-po*) 
- ( l -P^ .PuXe-pc ) 

nox = P2i(e + pt* - pn) + P22 y* 

nom = - P3,(e + pt* - pn) -1- p̂ ^ y 

ot =(l-vj/)yso 

(19) 

(20) 

(21) 

(22) 

Defmitions 

0 

1 

=̂  e - pn 

- m - p n 

(23) 

(24) 

A dot (•) above a variable signifies its rate of change. 

The model conasts of 24 equations, 24 endogenous and 8 exogenous variables. 

All variables are in natural logarithmic form, except for the domestic and foreign interest 

rates. The parameter in front of each variable indicates its partial elasticity. Definitions of 

each variable, some of which are as m the CH model are presented in Table 4.1 below. 

TABLE 4.1 

List of Variables 

L lElndogeitous Variables 
y 
yP 
ysao 
ydtto 
g** 
gc# 
gi# 
cp# 

total real income^ 
total pennanent real income 
real non ofl output (suppfy)̂  
realnon ofl demand 
real government re\'enue (e>qpenditure) 
government consumption 
government investnjOTt 
private consuQiption expenditure 
private investment expenditure 
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pn 
pc 
r 
m 
w« 
R 
k 

q 
nom## 
no?^^ 
ot 
f 
71 

1 
C 

price of domesticalfy produced non ofl ou^ut^ 
consumer price index 
domestic nommal interest rate 
nominal money supply^ 
private sector real wealth 
real profit on caphal services 
real physical caprtal stock in the private sector (non ofl) 
Tobin's q ratio 
real non ofl imports 
real non ofl exports 
physical trade in ofl 
net foreign asset stock in foreign currency 
iaflationary expectation 
real money balances 
real exchange rate 

n . Exogenous Variables 
ysnOP 
ysoP 
yso 
po* 
p t * 
e 
r* 

y* 

real non ofl permanent income 
permanent ofl output 
actual ofl production 
world price of ofl (in foreign currency) 
world price of the non ofl traded good in foreign currency 
nominal exchange rate^ 
world interest rate 
world real income 

%C[uivalent to the sum of total real private sector income and real oil revenue, which is total domestic 
production. 
Equivalent to private 
•̂ Which is equivalent 

; sector real income. 
to that of w used in the CH model. 

Exogenous if the nominal exchange rate is flexible. 
^Endogenous if the nominal exchange rate is flexible. 
**Exogenous in CH model. 
#Not included in CH model. 
##Using not (non oil trade balance) instead of nox less nom. 

Equilibrium in the model depends upon equiUbrium in the goods market, asset market 

and foreign trade sector. Equilibrium in the goods market wiU be discussed first. 

Real income is given by equation 1 as m theCH model In the CHmodel, however, 

such mcome accmes to the private sector, \\Mst m this study onfy real non ofl income 

goes directiy to the private sector with real ofl income going directly to the government. 

This is a major departure from the model presented here and that of the CH model Real 

file:////Mst
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ofl output wiU directfy influence government mcome as weU as rts spending as in 

equations 7, 8, and 9, non ofl output suppfy as m equation 10, and the aUocation of ofl 

production as in equation 22. Non ofl output wiU directfy influence private sector 

consumption, themoney market and the real retum on caphal as in equations 4,14 and 17. 

The real exchange rate is eirphasised here as being (e - pn), that is the nominal 

exchange rate deflated by the domestic non ofl good's price. The price of non ofl output 

used here is pn, this is equivalent to w (nominal wage) used hi the CH model This 

difference arises from the assumption of a labour surplus in Indonesia, and hence the lack 

of relevance hi this model of the nominal wage. This is a second major difference 

between this model and that of the CH model 

Equation 2 is also the same as m the CH model, except for the definition of the 

real exchange rate. However unlike current real income, permanent ofl income is 

assumed to be entirefy in the hands of the private sector as mentioned previousfy, hence 

permanent ofl income directly benefits the private sector of the economy. 

Total spending (demand) on non ofl output is given by equation 3. It is a log 

linear approximation of total spending m the form of private consuirption, private 

investment, total government spending and the non ofl trade balance consisting of 

ej^orts less imports. The parameters (Bij) represent the weights of spending in each 

category. 

Unlike the HG model, private sector consunqition is expUdtfy modeUed as 

mdicated by equation 4. It is assumed to be poshivefy related to non ofl income, 

representing the private sector's income, and also positivefy to private sector real weaWi. 

Private sector gross investment is also expUcitly modeUed, being determined by net 

mvestment and depreciation of the caphal stock as in equation 5. By substituting 

equations 4 and 5 into equation 3, equation 3 a can be derived, which is as hi equation 3 
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if the CH model except that the non ofl trade balance is disaggregated fiirther into exports 

less inports. 

ydno = Piip2iysno + PiiP22we + ^^^{^ + 0k) + Pi3g + ^^^ nox 

- (1 + PiiPzi + P11P22 + P12 + Pi3 + M aom (3a) 

Net investment is given by equation 6, wiuch captures the partial adjustment 

hypothesis, as m the CH model and wiU not be discussed fiirther here. 

Equation 7 mdicates that real government revenue (g) is endogenously 

determined, depending positivefy upon the real domestic currency value of ofl 

production. The government is assumed to spend aU of this income on either 

development expenditure (with a weight of a), or on routine e^qiendituTe (with a weight 

of (1-a)) as identified m equations 8 and 9. Development expenditure wiU directfy 

influence the production of non ofl output as given by equation 10. 

The supply (production) of non ofl output (ysno) is endogenously determhied, 

fluctuathig in the long run, as weU as in the short run, as given by equation 10. This 

relates non ofl output suppfy positively to, the price ratio of non ofl output, to the 

consumer price level, government development (investment) expenditure in the form of a 

capital transfer to the private sector (gi), and the physical caphal stock generated by the 

private sector itself Unlike the HG model labour mput is not expUcitiy included in the 

determination of non ofl supply, since in Indonesia, as in other developing coimtries with 

abundant labour, the labour suppfy wiU grow proportionaUy with the accumulation of 

capital. P51 represents the technology fector. 

Price and mflationary expectations developments are given by equations 11, 12 

and 13. These are as in the CH model, except that pn is equivalent to w (nommal wages) 

hi the CH model as discussed previously. 
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Asset market equilibrium is given by equations 14 - 18. There are three non 

money assets in the model (domestic bonds and equities, the latter representing claims to 

the ownership of the caprtal stock in the private sector, and foreign bonds). Domestic 

financial assets are assumed to be perfect substitutes, with arbitrage between them 

resultmg, instantaneously, m the same expected rate of retum. However due to the 

presurcption of imperfect capital mobility, the return on domestic financial assets is not 

conthmously equated with that on foreign assets (bonds). Onfy gradualfy wiU the retum 

on these financial assets be equated. This is a third significant amendment of this model 

to that of CH. 

Money market equiUbrium is characterised by a conventional LM equation, as in 

equation 14, mcorporating domestic real wealth. Demand for real money balances (the 

nominal stock (m) deflated by the consumer price level) depends upon real non ofl 

income, representing a transactions demand in the private sector, the domestic nominal 

interest rate and domestic real wealth representing an asset demand for money. This 

market is assumed to be in continual equflibrium, inqilying that economic agents are 

satisfied with theh portfoUo of non money assets held at any point in time. Domestic 

private sector real wealth is given by equation 15 as in the HG model 

The assiurption of a fixed nominal exchange rate combined with inqierfect caprtal 

mobility is encapsulated by equation 16. The assiurption of ioperfect caprtal mobiUty 

produces a discrepancy between the retum on domestic financial assets and foreign 

financial assets, which can persist for a prolonged period of time. With a fixed nominal 

exchange rate, rt is mcapable of adjusting so as to ensure that expected returns on 

domestic and foreign financial assets (f) are equalised, and divergences in the returns on 

domestic and foreign financial assets lead to caphal inflows or outflows. These wiU affect 

domestic reserves and have an impact upon the domestic money suppfy, resuhing in 

changes in the consumer price level These caprtal inflows or outflows must be such as to 
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ensure that economic agents are satisfied with the proportion of money in theh 

portfoUos. 

In this fixed exchange rate case, the money supply is endogenousfy determined. 

It depends upon increases in the domestic con:q)onent of the money suppfy, described 

here as domestic credit e^ansion {dee) and changes in foreign reserve holdings {res), as 

in equation 16'. dee is exogenousfy determined by the government. In this study h is 

assumed for sircpUdty that the change hi this is zero, whilst res is endogenousfy 

determined by balance of payment surpluses or deficits which arise from developments in 

the current accoimt and capital flows as in equation 16". Capital outflows (inflows) 

depend upon the interest differential between the domestic and overseas nominal interest 

rate (r - r*), whflst the current accoimt poshion is indicated by the accumulation 

(decumulation) of foreign financial assets ( / ) . With the nominal exchange rate assumed 

to be constant, and hence unable to adjust, there wiU be balance of payments surpluses or 

deficits occurring, with a resultant accumulation/decumulation of foreign exchange 

reserves {res). As mentioned previously, these wiU have an iiBpact upon the domestic 

money supply as in equation 16. 

Substituting equation 16' to 16", and setting dee to zero, produces equation 16. 

m = dee + res equation 16' 

res = T(r - r* + / ) equation 16" 

m = T(r - r* + / ) equation 16 

where T represents the degree of capital mobiUty. 

The overseas sector consists of the current account, v ^ c h can be broken down 

into the non ofl trade balance, consisting of non ofl exports less non ofl iirports, and the 

ofl trade balance. 
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Developments in the current account are given by equation 19a: 

/ + e - pc = Pi^ nox - pj2 nom + p^^ ( r*f + e - pc) 

+ Pi4(ot + po*+e - pc) 19a 

where ot represents net exports of oil Rearranging 19a and expressmg this m terms of 

changes m foreign asset (bond) holdings, equation 19 is obtamed. This mdicates that the 

accumulation/decumulation of foreign assets, as reflected hi the current account balance 

( / ) , depends upon the ofl trade balance, non ofl exports and imports (non ofl trade 

balance) and real mterest earnings on domestic holdmgs of foreign assets (r*f). In the 

long run steady state the current account balance must be zero, otherwise fiirther wealth 

effects wfll arise requiring further macroeconomic adjustment. 

Equation 20 ^ecifies developments hi non ofl exports, which depends positively 

upon the real exchange rate and world real income (y*). Equation 21 specifies that non 

ofl imports depend negatively upon the real exchange rate and positively upon domestic 

real income. Ofl exports, equation 22, are exogenousfy determined, dependent upon 

governmental poUcy, as indicated by the parameter (^), towards the usage of such ofl 

for domestic or export purposes. Equations 21 and 22 are as in the CH model 

4.3.2 Alternative Versions of the Base Model 

In this section amendments to the base model are conducted, and this is 

concemed with altering the nominal exchange rate from a fiixed to a flexible exchange 

rate reghne combined with altering the degree of caphal mobility as previousfy 

mentioned. Three different versions of the base model are considered: (1) a fixed nomhial 

exchange rate combined with perfect intemational caprtal mobiUty; (2) a flexible 

exchange rate combined with inqierfect hitemational caprtal mobility; and finalfy (3) a 
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flexible exchange rate combmed with perfect mtemational caprtal mobflhy. Modhfications 

to equation 16 in the base model, are shown in the foUowing equations. 

m = T(r - r* + / ) (16) 

m = ( r - r * + / ) (16a) 

/ = - T ( r - r * - 0 (16b) 

e = (r - r*) (16c) 

Equation 16 is used in the base model where the nominal exchange rate is fixed, 

and T represents the degree of capital mobility as previously discussed. This parameter 

value can range from zero to one. For x equal to zero, means that there is no 

hitemational capital mobiUty, wMst for T equal to one there is perfect intemational 

capital mobflity. Equation 16a is therefore the relevant equation vv^ere a fixed exchange 

rate regime is operative, combined with the assiu]:q)tion of perfect caphal mobflity. 

The main amendment from a fixed to a flexible exchange rate is in the 

development of the extemal sector. The nomhial exchange rate is capable of adjusting so 

that either caphal outflows or inflows wiU have no effect upon foreign exchange 

reserves. As a result growth of the money stock {m) becomes exogenous, and the 

nomhial exchange rate is endogenous. The assumption of imperfect capital mobility 

produces a discrepancy between the retum on domestic financial assets and foreign 

financial assets, which can persist for a prolonged period of time. Hence a divergence 

between the domestic and foreign interest rate, after aUowing for exchange rate 

expectations, is eUminated slowfy, resulting in a gradual outflow or inflow of foreign 

assets (bonds). Equation 16b is therefore the relevant equation vfhere the nominal 

exchange rate is flexible, combined with controUed caphal mobflity mtemationalfy. 

For the case of a flexflile exchange rate and perfect caprtal mobility, the three non 

money assets are assumed to be perfect substitutes. Arbhrage between them inqiUes the 
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same expected (mstantaneous) rate of return. The common expected rate of retum must 

in tum be such that agents are satisfied with the proportion of money in their portfoUos. 

With perfect capital mobflity, account needs to be taken of the expected change in the 

exchange rate. The relevant equation for a flexible exchange rate combined with perfect 

caphal mobiUty mtemationaUy is equation 16c, as m the HG model 

The goods markets and price equations for the flexible exchange rate reghne are 

essentiaUy the same as those for the fixed exchange rate. However, developments in the 

consumer price level are now a combination of the adjustment of the nominal exchange 

rate, and the price of non ofl domestic goods. As a result an appreciation (depreciation) 

of the real exchange rate arises from a combination of an appreciation (depreciation) of 

the nominal exchange rate, and an hicrease (decrease) in the price of domestic non ofl 

goods. 

4.4 Simulation Procedure and Its Properties 

To analyse the macroeconomic effects arising from ofl related shocks, for both 

exchange rate versions and varying degrees of caphal mobiUty, the models discussed are 

simulated by using a numerical algorithm known as "Saddlepoint". The properties of this 

shnulation procedure are outlined in the appendix to this chapter. The shnulation wiU be 

conducted for both the base case and variants of this, for both ofl production and ofl 

price shocks. Hence there wiU be two sets of simulations conducted for each case. 

To generate results v\diich are representative for the Indonesian economy, the 

parameters of the model wfll be enqiiricalfy estimated by usmg Indonesian data \^4lere 

possft)le. To focus the anafysis upon the effects of ahematives poUcies, the parameters 

used in the simulations are the same for both the fixed and flexible nominal exchange rate 

cases. The source of the data and method of estimation wiU be discussed in the foUowing 

section. 
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4.5 Data Sources and Method of Estimation 

4.5.1 Method of Estimation 

The models consist of 24 equations, 24 endogenous variables and 8 exogenous 

variables with constant coefficients, and hence the model is fiilfy determined'*^. However 

no data is avaflable on the real return to capital and Tobin's q ratio (q), hence the 

parameters of the model cannot be estimated sirauhaneousfy. The parameters of the 

model, which consist of 48 parameters, wiU therefore be estimated or conqiuted on an 

hidividual equation basis. 

The parameters in equations 17 and 18, of vdiich there are six, were derived 

using results from existing studies and ensure stability of the model Equations 5, 6, 12 

and 16 are adjustment equations contahiing 4 parameters. These parameters were again 

derived from existing studies, and are within the range required for model stability^^. 

Equations 1, 2, 3, 7, 8, 9, 11, 13, and 22 are identities and hence the parameters 

in each equation are log Unear approximation, and can be conqiuted by usmg Indonesian 

data. These equations consist of 17 parameters. The last two equations are definitions as 

used in the CH model. The rest of the equations are behavioural equations, vdiich consist 

of equations 4, 10, 14, 15, 19, 20 and 21 which aU together comprise 21 parameters. 

These equations are over identified and therefore wiU be estimated by using the Two 

Stage least Squares (2SLS) method utiUshig the Shazam package ((see Shazam (1993), 

p275). The identification and estimation procedures for these behavioural equations wiU 

be discussed m the appendix to Chapter 5. The parameters and the shnulation results wUl 

be presented hi Chapter 5. 

^^See Koutsoyiannis (1973, p. 343). 

^̂ DiflFerent adjustment coefficients only affect the adjustment process of each variable toward the 
equilibriiun, but will not affects the long run equilibrium. 
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4.5.2 Data Sources 

Thestudywfllcoverthe period 1973 to 1991, capturing both the ofl boom and post 

ofl boom periods. The ofl booms of 1973/1974 and 1979/1980 are Ukely to have caused 

a stmctural break during the period of the study, hi addition to that during the period of 

the study the exchange rate system was changed from fixed to more flexible, so that the 

hnpUcations of such a change for the effects of ofl shocks upon the economy also needs 

to be identified and evaluated. The parameters of the model wiU therefore be computed 

for tiie period 1973-1983, 1983-1991 and 1973-1991. The first period was chosen to 

capture the period of the ofl boom where the nominal exchange rate is fixed, whilst the 

second period was chosen to capture the post ofl boom where the nominal exchange rate 

is flexible whereas the whole period was chosen to represent the period of the study. 

The data was largefy obtained from intemational pubUcations such as the 

Intemational Monetary Fund (IMF), and Indonesian pubUcations such as those by the 

Bank Indonesia, BI (Central Bank of Indonesia), Biro Pusat Statistik, BPS (Central 

Bureau of Statistics), Ministry of Finance, and Ministry of Mining. As with many other 

developing coimtries, some of the data is not available. In other cases some data may be 

avaflable but is not always m the form of a consistent thne series for relevant variables for 

Indonesia, or may be difficult or inqiossible to obtain. Furthermore the data may be 

available, but not in a form appropriate to the definitions given in this study. In addhion 

to that some material is available on a yearfy and six monthfy basis, v^Mst this study 

wiU use quarterfy data. This quarterly data is required mainly to increase the number of 

observations, in order to satisfy, for estimation purposes, the required number of 

degrees of freedom^^. To overcome this problem the data has been conqifled with 

the objective for achieving as much consistency as possible. 

^^The larger the number of degrees of freedom the smaller the variance of the sample, and the larger 
the possibility the parameter of the estimation is statistically different from zero, see for example A. 
Kautsoyiannis (1973, p 90). Notice that for each period of the estimation, the number of observations are 
only 10 if the data is based on aimual observations. 
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to meet the objectives of the study. The specification of the data is contained hi the 

appendix to Chapter 5. 

4.6 Summary and Conclusions. 

The focus of this chapter has been upon modelling the macroeconomic effects of 

an ofl boom on the domestic economy. The model e?q)Ucitiy incorporates the feet that the 

ofl production and its revenues are m the hands of government. This is the main 

departure of this model to the existing models, and has led to an extensive amendment of 

the models outlined in Chapter 3. The aUocation of the ofl revenue to either consurqition 

or investment, and the aUocation of ofl production to either export or domestic usage are 

poUticaUy determined. The economic developments emphasised here relate to that of real 

income, non ofl production which is equivalent to private sector real income, physical 

capital stock, foreign asset stock, non ofl trade balance, real exchange rate, inflation rate, 

private sector real wealth and real ofl income itself 

Government capital transfers contribute to an expansion of the physical caprtal 

stock in the non ofl sector, enhancing the productive capacity of non ofl output. Most 

importantfy, non ofl output grows proportionaUy with developments in the physical 

capital stock. This arises from the labour surplus in the economy, and hence the labour 

supply is a non constramt upon economy growth This is a second mam amendment of 

this model to those outlined in Chapter 3. In this study rt is assumed that the domestic 

economy produces non ofl goods, which can be consumed domesticalfy and are 

imperfect substitutes for hrported goods. The price of these good is domesticalfy 

determined. 

The model emphasises the long term nature of the dynamic adjustment process, 

smce the ofl shock has long nm effects on the Indonesian economy. This arises from 

aUowing for physical capital stock accumulation, especiaUy that mduced by government 
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capital transfers, and developments hi the current account balance. The inclusion of 

developments in the current account captures developments hi ofl exports and the non ofl 

trade balance, which have a fiirther iztpact upon developments in private sector real 

wealth. This is important m order to encourage the involvement of the private sector in 

the process of developing the economy. 

The detemnnistic framework of the model combined whh economic agents 

possessing rational expectations, is equivalent to the case of perfect foresight. Financial 

markets are assumed to be m conthiual equflibrium, wiiilst non financial markets are 

subject to sticky price and quantity adjustment. 

The model developed is representative of the ofl boom period when the nominal 

exchange rate was fixed, combined with imperfect intemational caprtal mobility. This is 

referred to as the base model The model was fiuther developed in such a way as to 

enable the incorporation of altemative government poUcies, so as to identify and analyse 

altemative outcomes to that of the base case. These are important for both the 

government and the private sector in order to ojQ&et possible "Dutch disease" effects, and 

to optimise the potential benefits from ofl related shocks during the adjustment process 

to long run steady state. 

In this study two sets of governmental pohcy responses, in regard to ofl related 

shocks, are enophasised'* .̂ Firstly that concemed with the aUocation of the spendmg of 

the ofl revenue, and that relating to the aUocation of the ofl production. These ahemative 

poUcies do not require an amendment of the base case, onfy an alteration of some of the 

parameters of the model These two key poUces wfll be intensively analysed in the first 

part of Chapter 6. 

Secondly to aUow the ofl related shocks to occur m an economy operatmg wrth 

either a fixed or flexible exchange rate system, combined with different degrees of 

mtemational capital mobflity. UnUke the first set of poUcy altematives, these poUcy 

'̂ ^Other policies include those such as imposing protection on non oil goods. 
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altematives require a modification of the base model A major difference between the 

fixed and flexible nomhial exchange rate reghnes is in regard to the development of the 

money stock. Under a fixed exchange rate regime the money stock is endogenous, wMst 

under a flexible exchange rate regime the money stock is exogenous. Different degrees of 

intemational caprtal mobility wfll directfy mfluence developments hi financial markets. 

Under imperfect caphal mobility domestic and foreign assets are not perfect substitutes, 

whilst under perfect capital mobiUty they are perfect substitutes. The parameters and 

simulation results for the base model, as weU as that for the altemative versions of the 

model, wiU be presented hi the next chapter. 



CHAPTERS 

EMPERICAL RESULTS AND SIMULATION RESULTS 

FOR THE BASE CASE 

5.1 Introduction 

This chapter firstly discusses the various ways in wiiich the parameter values of 

the model were chosen and secondfy anafyses the simulation of the model under two ofl 

related shocks. Attempts were made to estimate as many of the parameters from the data 

as possible and where appropriate, three data samples were used to calculate the 

preferred parameter values. The fhst is for the period 1973.1 to 1983.1, the ofl boom 

period, where the nominal exchange rate was fixed. The second period is 1983.1 to 

1991.4, the post ofl boom period, where the nommal exchange rate was flexible. Fmalfy, 

the parameters are estimated for the wiiole period of study from 1973.1 to 1991.4. The 

remaining parameters were imposed by either usmg values obtamed from other studies 

(where available) or by using a priori beUefs, particularly for the poUcy adjustment 

parameters. 

The model was then simulated for the base case, that is, vdiere the economy is 

operating under a fixed nominal exchange rate regime combined with a high degree of 

control of capital flows out of and into the country. This case represents the Indonesian 

economy during the ofl booms, from 1973 to 1983. During this period, the government 

adopted a fixed nommal exchange rate poUcy and at the same thne controUed 

intemational caphal mobiUty. In addition, this base case represents how the government 

aUocated the ofl revenue to both investment and consuirption, and the production to 

both export and domestic usage. 
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Two simulations were conducted for the base case, namefy an increase in ofl 

production and an increase in the price of oil This enables identification of the effects of 

the ofl shocks in the domestic macroeconomy, both during the adjustment process and m 

the long run steady state. The conclusions and poUcy ImpUcations of this anafysis wiU be 

presented at the end of the chapter. 

5.2 The Parameters 

Themodel in Chapter 4 consistsof 22 equations and 46 parameters. A summary of 

the chosen parameter values, used m the base case shnulation, is presented in Table 5.1. 

TABLE 5.1 

Parameter Values 
(For Simulation) 

Equation^ 
Value 

1 

1 
2 
3 

4 

6 
7 
8 
9 
10 

11 

12 

13 

Parameter 

2 

v 
v 
Pn 
Pl2 
Pl4 
Pis 
P21 
P22 
0 

0) 

0^ 
(l-a)c 
P41 
P42 
P43 
P44 
« ! 

"2 
4,lC 

4>2 
1 

Chosen Parameter 

3 

0.80 
0.80 
0.76 
0.20 
0.10 
0.20 
0.65 
0.13 
0.30 
0.70 
1.00 
0.40 
0,60 
o!oo 
0.30 
0.30 
0.40 
0.60 

0.10 
0.00 
0.70 
1.00 

(continued over page) 
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Table 5.1 (continued) 
14 

15 

16 
17 

18 

19 

20 

22 

a. Number of each equation of the model, as 
b. Policy parameters. 
c. These parameters are constant terms and 

Hi 
ei2 
£13 
£21 
£22 
£23 
£24 
Tb 

£31*̂  
£32 
£33 
5l 
62 

S3 
P l l 
P13 
P14 
P21 
P22 
P31 
P32 

0.70 
0.10 
0.10 
0.70 
0.60 
0.40 
0.70 
0.20 

0.00 
0.30 
0.30 
0.50 
0.50 
0.50 
050 
030 
0.50 
0.50 
0.20 
0.70 
0.50 
0.50 

detailed in Chapter 4. 

so they were set to zero for the simulations. 

These equations were grouped into three general categories, "adjustment", 

"proportional", and "behavioural" equationsrespectively,\\Mchdictated how the simulation 

parameter values were obtained. EquationsS, 6,12, 13, and 16 are adjustment equations. 

The rate of capital stock depreciation m equation 5 is approximated by the value 0.30, as 

mdicated mother studies (see Warr (1991), Taguchi (1993)). In equations 6 and equation 

12, the adjustment coefficients have been selected as .70, mdicating slow adjustment of 

the dependent variable"* ,̂ hi equation 13 the adjustment coefficient is set to 1.00 forcing 

the long run money growth rate to retum to rts base value so that there wiU be no 

monetary accomodation. In equations 16 the adjustment coefficient chosen is 0.20, 

'^^ The adjustment coefficients range from 0 to 1, the higher the coefficient the fester the adjustment. See 
WalUs (1973) pp. 38-41. 
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mdicatmg sizeable government control over intemational caprtal mobflhy. The lower is 

this coefficient, the greater is the degree of caphal control 

For the second category, the simulation required the determination of each right 

hand side variable's contribution to the left hand side variable. This was done simpfy by 

considering the proportionate share of each variable. The calculated shares for the three 

periods are shown m Table 5.2 for equations 1, 2, 3, 7, 8, 9, 11 and 22 of the model 

TABLE 5.2 

Parameter Values 
(Proportional Share) 

Equation^ 

1 

1 
2 
3 

7 
8 
9 
11 

22 

Parameter 

2 

v 
v 
Pll 
Pl2 

Pl3 
Pl4 
Pl5 

'J' 
(1-c) 
a i 

Chosen 
Parameter 

Value 

3 

0.80 
0.80 
0-76 
0.20 
0.20 
0.10 
0.20 
1.00 
0.40 
0.60 
0.60 
0.60 
0.50 

a Number of each equation of the model as detailed 
b. Policy parameters. 

1973.1/ 
1983.1 

4 

0.84 
0.84 
0.76 
0.20 
0.16 
0.11 
0.23 
1.00 
0.44 
0.56 
0.60 
0.60 
0.46 

in Ch^ter 4. 

Estimated Share 

1983.1/ 
1991.4 

5 

0.79 
0.79 
0.83 
0.12 
0.23 
0.08 
0.26 
1.00 
0.51 
0.49 
0.60 
0.60 
0.40 

1973.1/ 
1991.4 

6 

0.86 
0.85 
0.74 
0.21 
0.15 
0.12 
0.22 
1.00 
0.43 
0.57 
0.60 
0.60 
0.49 

The parameters m equations 1 and 2 are calculated as the share of current and 

permanent ofloutputtototal current andpermanentoutputrespectivefy, asmeasuredby GDP. 

Equation 3 shows the share of private sector consunqition and investment, government 

total spending, non ofl exports and non ofl hmports to total demand for non ofl output. 
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Equations 7,8,9 and 22 comprise the government sector, in vMch the distribution 

of each right hand sidevariabletothelefthandsidevariable are detemrinedbythe government 

according to its poUcy objectives. The parameter (P31) in equation 7 is set to one, as aU 

ofl revenue is in the hands of the government. The parameters a and vj/ represent 

respectively in equations 8 and 22 the share of government spending on mvestment and 

the share of ofl production used domesticalfy. The weights used in the consumer price 

index in equation 11 are approximated by using a consumer expenditure basket^^. The 

parameters used m the simulation are shown hi column 3. These parameters were 

basicaUy chosen from the first period, 1973-1983, to represent the actual experience 

during the ofl boom^^. 

The third category comprises 9 behavioural equations. Due to there being no data 

avaflable on the real retum to capital and Tobm's q, the parameters in equations 15, 17 

and 18 have been hrposed^^ These values were chosen in order to maintain the StabiUty 

of the model, which proved to be sensitive to them. 

The remaining equations, 4, 10, 14, 19, 20 and 21 were estimated usmg Two-

Stage Least Squares (2SLS)^^. Several specifications of the equations, which included 

different exogenous variables were tried in order to generate better resuhs, in particular 

higher R^, and t-statistics. In doing so attenqits were made to keep the specifications as 

sinqile as possible in order to focus on the effects of the ofl boom and to reduce the 

con^lexities of the system of equations for shnulation purposes, as the larger the number 

of parameters in the model, the more difficuk h is to establish the stabflity of the model 

^^ There have been three different baskets of consumer expenditure compiled by the Biro pusat Statistik 
(BPS), Indonesia (Central Bureau of Statistics); from 1962 to 1978 it consisted of 60 commodities and it 
was only for Jakarta. From 1978-1988 it consisted of 210 commodities for 22 provinces. The last is from 
1988 onward and consists of 260 commodities form all around the coimtry. The figures used in this 
study were ĵproximated from the consumer basket expenditure 1978-1988. 

^̂  For simplicity, some of the parameters are marginally scaled up or down. This was done in order to 
maintain the stability of the model, which proved to be sensitive to these parameter values. 

52see for example Harvie (1993) , Khan and Montiel (1989), and Boediono (1985). 

53 Shazam Version 7, 1993, was used for estimation. 
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The estimated parameters for equations 19, 20 and 21 were unsatisfectory, 

having wrong signs, smaU R ,̂ and insignificant t-statistics and they are not reported here. 

For these equations there were problems hi specifying equations which fitted the highfy 

variable data given the very limrted dynamic specifications that simulation models aUow 

(see for example Aziz (1989)). For the purposes of simulation the parameters for these 

equations were therefore adopted from a similar study '̂*. These selections were 

constramed due to the model's sensitivity to these parameter values. The resuhs for the 

remaining equations 4, 10 and 14 are shown in Table 5.3 for the three periods. 

Regression details are shown in appendix Table A5.1. 

TABLE 5.3 

Parameter Values 
(Behavioral Equation) 

Equation^ Parameters 

4 

10 

14 

aEquation number. 
b. This parameter is z 
# Not reported here. 

P21 
P22 
P41 
P42 
P43 
P44 
£11 
£12 
£13 

I constant and 

Chosen 
Parameter 

Value 

0.65 
0.13 
o.oo"* 
0.30 
0.30 
0.40 
0.70 
0.10 
0.10 

1973.1/ 
1983.1 

0.61* 
0.13* 
3.39* 
0.11 
0.19* 
0.54* 
0.65* 
0.05 
0.16 

Estimated CoefHcients 
Using 2SLS 

1983.1/ 
1991.4 

0.86* 
0.05* 
3.43* 
0.15* 
0.13* 
0.23* 

# 

# 

# 

was accordingly set to zero for the simulation. 

*and** indicate that the estimated coefficients are significantly different from zero at the 5 ^ 
levels of significance. respectively. 

1973.1/ 
1991.4 

0.58* 
0 .12** 
2.63* 
0.19 
0.16* 
0.49* 
0.48* 
0.05 
0.25** 

. and 10% 

54see Harvie (1993). 
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Equation 4 is the private sector consumption function. Given that the variables 

are m logs, the hicome elasticity (P21) is 0.61 for the fixed exchange rate period. This is 

smaUer than for the second period of the study. This indicates that for higher hicomes 

consumption is more responsive to hicome, as m most developing countries. On the 

other hand, the wealth elasticrty with respect to consun^tion (P22) is smaUer after the 

period of the ofl boom than diuing the ofl boom This mdicates that mdividuals \\diose 

wealth increased during the ofl boom, did not hicrease consunqition at the same rate. 

Equation 10, gives the non ofl output supply fimction. The relative price elasticity 

(P42) of 0.11 for the first period, is smaUer than those for second and whole periods. 

This indicates that production is responsive to changes m price, and is more responsive 

over the wdiole period of study. Production is however less responsive in the later period 

to changes in the physical caphal stock (P44) and government investment (P43). 

Equation 14 showsthedemandforreal money balances defined as the nominal stock 

of narrow money deflated by the consumer price index. The real income elasticity ( e n ) 

is greater for the period before the ofl boom than for the whole period. The wealth 

elasticiy (£13) however is smaUer for the period before the ofl boom than for the whole 

period, whereas there is no difference for the msigficant interest rate elasticity (£12), (see 

Boediono (1985)). 

The parameters selected for the simulation are shown in coloum 3. In choosing 

the parameters priority was given to the first period, 1973 - 1983, because rt represents 

the actual experience during the ofl boom Some of the parameters, however, had to be 

taken from other periods and a few had to be inq)osed in order to mamtain the stabflity of 

the model Smce P41 is a constant it was set to zero. The P43 value was chosen as 0.30 

(which is above the regression esthnate of 0.19) since the endogenous growth Uterature 

and associated empirical studies show that due to the presence of extemaUties, the effects 

of government investment may be underestimated. Whflst some other values are different 

to the regression estimates they aU Ue withhi their respective 10% confidence intervals 

file:////diose
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(with one exception p44^^). For example P42 = 0.30 for 1973-1983 Ues withhi the 10 % 

range (-0.1, 0.39), whilst zn = QJQ, E12 = 0. 10 ^ ^ £13 = 0.10 ^ ^ 1973-1983 Ue m 

tiie mterval (0.32,0.98); (-0.13,0.18); and (0.03,0.35), respectively for 1973-1983. 

Overall, 22 parameters were estimated usmg Indonesian data (13 were calculated 

as proportionate shares and 9 were estimated using 2SLS), 6 parameters were set as 

adjustment coefficients, and 18 were hrposed by adapting shnilar studies results. 

5.3 Simulation Results 

The simulation results for the base case were derived from the macroeconomic 

model developed in the previous chapter. In this base case the nominal exchange rate is 

assumed to be fixed, and the government exercises substantial control over caprtal 

mobiUty out of and into the country. The relevant parameter for the degree of capital 

mobiUty is T, which can range from 0 to 1. If T = 1 it represents the case of perfect caprtal 

mobiUty, whflst if x = 0 there is no caphal mobiUty intemationaUy. In the base case, the 

parameter chosen is T = 0.2. This parameter value is chosen because during the fixed 

nominal exchange rate regime period, the government exercised considerable control 

over intemational caphal mobility. 

In the foUowing analysis emphasis is placed upon the adjustment of 9 key variables, 

which are: the real exchange rate; real ofl revenue which is equivalent to government real 

income; non ofl output which is equivalent to private sector real income; physical caphal 

stock; inflation rate; and private sector real wealth. These key variables were chosen 

because they are important factors in the process of economic development of the 

country, m regard to economic growth, income distribution and economic stability. Any 

changes in these variables arising from an ofl related shock, wfll influence the 

55 o 
P44 was chosen as 0.40,being approximately midway between the 2 sub sample values of 0.23 (fixed 

exchange rate regime) and 0.54 (floating exchange rate regime). However it needs to aiknovAodged that 
it (just) lies outside the 90 % confident interval for the selected sample. 
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development of other variables and the domestic economy as a whole as discussed m 

Chapter 4. The shnulation is conducted by utflismg the parameters m Table 5.1 above. 

Two simulations are conducted: 

i) An instantaneous and unanticipated 10 percent increase hi ofl production; and 

u) An instantaneous and unanticipated 10 percent hicrease m the price of oil 

The discussion wiU be divided into an analysis of the long-run steady state 

properties of the model, and the adjustment process arising from the shock. The steady 

state properties of the model wiU be discussed first. 

5.3.1 Steady State Properties 

A summary of the long run steady state properties of the macroeconomic model 

focussing upon the variables mentioned previously, for both an ofl production and ofl 

price shock, is contained in Table 5.4. The numbers in this table represent an increase 

(positive sign) or a decrease (negative sign) m percentage points from the base value, for 

that variable after the shock. In equilibrium q, r, R, pc, pn, and e do not change as 

there is no monetary accomodation in equiUbrium., and they are not presented in this 

table. These are the only variables for which we can make analyticaUy unambiguous 

statements as to their steady state values. 

TABLE 5.4 

Steady State Properties of The Model For The Base Case 
(Percentage deviation from baseline) 

Variable/ 
Shock 

(10% hicrease m:) 

ofl production 

ofl price 

g 

8.46 

2.79 

c nox nom 

-1.92 -0.80 2.86 

-10.36 -5.05 7.43 

ysno 

2.16 

2.13 

k 

2.16 

2.13 

f 

-8.46 

23.75 

w® 

-4.55 

16.27 
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The above results show that the direction of change of the above macroeconomic 

variables for different sources of shocks is shnilar, except for the foreign asset stock and 

private sector wealth. The magnitude of the changes however is not the same, ahhough 

they are comparable for both non ofl output and the caprtal stock. These similarities and 

differences mainly arise from differences in the real exchange response to the shocks, and 

real ofl revenue, equivalent to the government's real income, generated from the ofl 

shock. This wiU be discussed below. 

Government Real Income 

The simulation indicates that, m steady state, a 10 per cent increase in the ofl 

price leads to an increase m government real hicome by 2.79 %, vdiflst it hicrease by 8.46 

% for an increase in ofl production. These differences mainfy arise from differences in the 

consumer price level response to the shocks, wiiich influence the development of real ofl 

revenue. Increased ofl production and ofl prices hicrease ofl revenue equaUy m nominal 

terms. An ofl price increase, however, wiU also induce a higher consumer price level As 

a result an increase in the price of ofl generates government real^^ income which is 

smaUer than that for the case of an ofl production hicrease. 

Developments in government real ofl revenue contributes directfy to real 

income^ ̂ , and indirectiy through developments in non ofl output. The latter is mduced by 

a capital transfer to the private sector, as indicated in equation 10 of the base model in 

Chapter 4, which fiirther influences the development of the physical capital stock. Most 

irrportantly developments hi government real income have a significant influence upon 

the development of the real exchange rate, as wiU be discussed below. 

^^In this study the real value of a variable is given 1^ its nominal value deflated by the consumer price 
level. 

^^Real income is a summation of real non oil output and real oil output, as in equation 1 of the base case 
in Chapter 4. 
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Real Exchange Rate^^ 

The simulation results mdicate that for either an increase in ofl production or ofl 

price, there wiU be an appreciation of the real exchange rate. From the simulation, in 

steady state, a 10 per cent increase m the price of ofl leads to an appreciation of the real 

exchange rate by 10.4 %, whflst rt appreciates by only 1.9 % for an increase in ofl 

production. These differences mainfy arise from differences in the adjustment of the price 

of the non ofl good, given that the nominal exchange rate is fixed. This wiU be discussed 

fiirther below. 

Both increased ofl production and ofl price, increase ofl revenue. To maintain its 

balanced budget poUcy, the government must spend aU of this income thereby hicreasmg 

demand for both domestic non ofl output and the imported good. An increase in demand 

for domestic non ofl output mcreases rts price, resulting in an appreciation of the real 

exchange rate. An increase in the price of ofl wiU also induce a higher consumer price 

level^^. This wiU induce a higher money stock and wiU be transmitted to the price of non 

ofl output, resulting in a larger appreciation of the real exchange rate^^. Developments in 

the real exchange rate have a significant influence upon developments of the remaining 

macroeconomic variables, as can be observed in the model for the base case in Chapter 4. 

Non Oil Trade 

Dutch disease consequences are apparent in both cases, as indicated by the non 

ofl trade deficit, arishig from a decrease m non ofl ejqiorts and an increase in non ofl 

imports. However, the deterioration in non ofl exports and non ofl inports is larger for 

^°Asdefined in thisstu(fy, that is the nominal exchangerate deflatedby the priceof non oUou^ut (e- pn). 

^^An increase in oil export revenue arises from an increase in either the oil price or oU production, and 
will have an identical effect upon the the money stock in order to maitain the fixed nominal exchange 
rate. This will have an identical effect upon the price of non oil output. 

60see Harvie (1993b), p.l6. 
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the ofl price increase case. This arises primarify from the larger appreciation of the real 

exchange rate for this case, although this is offset by the larger increase hi real hicome 

for the ofl production case. 

Non OU Output (Private Sector Real Income) 

In both cases non ofl output deviates poshivefy from the baseUne and by nearly 

the same magnitude, regardless of the different appreciation of the real exchange for both 

cases. This development is significantly influenced by developments in government real 

hicome, the physical caphal stock and the real exchange rate. Developments in non ofl 

output are directly encouraged by government real caprtal transfers, which are larger for 

an ofl production than ofl price increase. The appreciation of the real exchange rate wiU 

also induce the expansion in non ofl output as rt raises non ofl imports which largely 

consist of capital goods^^, which is larger for an ofl price than for an ofl production 

hicrease. As a result the mcrease in non ofl output is conqiarable for both cases. 

Physical Capital Stock 

The private sector physical capital stock accumulates in both cases, and is 

consistent with a higher level of non ofl output. This is partiaUy stimulated by an increase 

in real profit (not shown here), and partiaUy by an hicrease in investment which is 

mduced by the government capital transfer to the private sector. 

Net Foreign Asset stock 

Net foreign asset stocks decumulate by 8.5 per cent for the ofl production 

hicrease case. Desphe an accumulation of net foreign assets from an increase m ofl 

exports, this is offset by defichs in non ofl trade and decUnhig foreign interest income. On 

the other hand for the ofl price mcrease case, net foreign assets accumulate. This is due 

^̂  Indonesia's imported non oil goods are containt capital goods. For detail see Chapter 2 of this thesis. 
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to the accumulation of net foreign assets arismg from increased ofl e?q)orts and mcreased 

foreign interest income, which offeets the non ofl trade defich. 

Private Sector Real Wealth 

For the case of an ofl production increase, private sector real wealth decreases 

despite the accumulation of capital stock and increased permanent income. This is due to 

the sizeable decumulation of net foreign asset stocks as previously identified. On the 

other hand with an ofl price hicrease, private sector wealth increases significantfy. This is 

due to the sizeable accumulation of net foreign assets, accumulation of physical caprtal 

stock and increase in permanent income. 

5.3.2 The Adjustment Process 

The adjustment process of each of the aforementioned macroeconomic variables, 

for both an ofl price and ofl production increase, are now outlined. The adjustment 

process involved in these cases is presented in Figures 5.1 to 5.9. The vertical axis for 

each diagram measures the percentage devhition of that variable from rts baseline or 

starting value, whfle the horizontal axis measures time. These diagrams show an 

adjustment period arising from a shock lasting 76 periods, since by this time most of the 

variables have achived long run steady state except for the physical capital stock and non 

ofl output. These two variables take 90 periods^^ to reach steady state equilibrium. This 

mdicates that the effects of the ofl boom have long run effects. Each diagram contams the 

two cases, as discussed above. 

The figures show that in general the adjustment process of each variable, from 

different sources of ofl shock, show interestmg differences, from the beghining right up 

to the long nm steady state. In most cases the adjustment of the aforementioned variables 

are more volatfle, but deviate by less from their base value, for the ofl production 

^^This is not shown here. 
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increase than for the ofl price increase. The main reason behind this different adjustment 

process, arises from the real exchange rate response to these ofl shocks. 

Inflation Rate 

Either an ofl price or ofl production hicrease raises ofl export revenues, wiiich are 

in foreign currency. The government spends aU of the ofl revenue to maintain rts balanced 

budget poUcy. To spend these revenues they have to be converted into domestic 

currency, and lead to an accumulation of foreign exchange reserve. This causes the 

money stock to increase hi order to maintam the fixed nominal exchange rate pohcy, 

resulting in an increase m the inflation rate as shown in Figure 5.1. 

FIGURE 5.1 

The Base Case*: Inflation {pc) 

% deviation from baseline 

= * * » . ^ 1 1 I 1 1 I • i I ' • I I ' - * -

!i I . . I r I . r . , . I I . I . I , , , , 1 , , r I r I I T r r 1 I I I I I 1 1 M M I I I I I I I I i 

time (76 iterations) 
-^Series A -r—SeriesB 

A: 10 per cent oil price increase 
B: 10 per cent oil production increase 
* Fixed Exchange Rate and x = 0.2 
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UnUke the case of an ofl production hicrease, an hicrease in the ofl price leads to an 

increase m the consumer price level This is because the price of ofl directfy contributes 

to the consumer price level, as indicated m Equation 14 of Chapter 4. As a resuh, the 

consumer price level increases more for the case of an ofl price increase in comparison to 

an ofl production increase ioitiaUy as shown in Figure 5.1. However the rate of inflation 

hnmediately decUnes for both cases thereafter, due to the non ofl trade defich. For the ofl 

production mcrease case, inflation deviates below hs base level before reaching rts long 

run equilibrium, arising from a decumulation of net foreign assets. 

Government Real Income 

MtiaUythegovemment'sreal mcome increases in both cases,but increases by more 

for the ofl production than for the ofl price increase case due to a smaUer inflation rate m 

the former. Thereafter for both it declines, and continuously so for the ofl price increase 

case, but then improves for the ofl production increase case as shown in Figure 5.2. 

FIGURE 5.2 
The Base Case*: Real Oil Revenue (g) 

% deviation from baseline 

• t 

- \ ^ 

1 ' ' ' ' 1 ' 1 1 ' 1 1 1 ' I ' l l ' r 1 1 1 1 f 1 1 1 1 J 1 1 r 1 1 ] 1 1 1 1 1 ' 1 • ' ' ' ' ' ' ' ' ' ' ' 

time (76 iterations) 
•*- Series A -f— Series B 

A: 10 per cent oil price increase 
B; 10 per cent oil production increase 
* Fixed Exchange Rate and T = 0.2 
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This arises from a dechning rate of inflation below its base value before rt reaches 

equiUbrium. The larger the increase in government real income, the larger is the caprtal 

transfer to the private sector and vice versa. This wfll have a direct effect iq)on 

developments in non ofl output, and wfll also have a fiirther mfluence upon developments 

m the physical caprtal stock and developments in private sector real income rtself 

Real Exchange Rate 

The simulation results mdicate that the real exchange rate does not change on 

hrpact arising from the fixed nomhial exchange rate and sluggish adjustment of the price 

of domestic non ofl output, as shown m Figure 5.3. 

FIGURE 5.3 
The Base Case*: Real Exchange Rate (c) 

% deviation from baseline 

time (76 iterations) 
•-Series A -4-SeriesB 

A: 10 per cent oil price increase 
B: 10 per cent oil production increase 
* Fixed Exchange Rate and T = 0.2 
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As the price of domestic non ofl output increases, in response to an increase in demand 

for it, the real exchange rate appreciates. This wiU be larger for the ofl price hicrease m 

comparison to that of the ofl production increase, as previously discussed. The real 

exchange rate continuously appreciates towards its long nm equiUbrium for the ofl price 

increase case. On the other hand for the ofl production increase case, the real exchange 

rate initiaUy appreciates, overshooting its long nm rate, then graduaUy depreciates 

toward rts long nm equiUbrium. This different development of the real exchange rate 

mainly arises from a different adjustment of the inflation rate and hence the price of non 

ofl output. For the ofl price hicrease case, the inflation rate remams positive, although 

decreasing, whflst it is negative for the ofl production mcrease case, as shown m Figure 

5.3. The pattern of adjustment for the real exchange rate influences the development of 

the rest of the aforementioned variables. 

Non OU Trade 

Non ofl trade deteriorates throughout the adjustment process. This is mdicated by 

a combination of declining non ofl exports and increasing non ofl imports throughout the 

adjustment process, as shown in Figure 5.4 and Figure 5.5. The adjustment m non ofl 

exports is strongly influenced by the adjustment of the real exchange rate. On the other 

hand, the adjustment of non ofl imports is influenced by a combination of the real 

exchange rate and domestic real income. 

For the case of an ofl price increase, non ofl exports asymptoticaUy decrease and 

non ofl imports asymptoticaUy hicrease towards long run equiUbrium On the other hand 

for the ofl production mcrease case, non ofl exports initiaUy decline, overshooting theh 

long nm level, then increase towards the long nm equiUbrium Non ofl imports show a 

simflar pattern but in the opposite dhection. These patterns of adjustment are 

significantly influenced by the development of the real exchange rate. 
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FIGURE 5.4 

The Base Case*: Non Oil Exports (nox) 

% deviation from baseline 

time (76 iterations) 
— SeriesA SeriesB 

FIGURE 5.5 

The Base Case*: Non Oil Imports (nom) 

) deviation from baseline 

time (76 iterations) 
-*-Series A -i-SeriesB 

A: 10 per cent oil price increase 
B: 10 per cent oil production increase 
* Fixed Exchange Rate and T = 0.2 
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Non Oil Output ( Private Sector Real Income) 

The adjustment path of non ofl output is similar for both ofl shocks, but the 

magnitude is larger for the ofl production hicrease case as indicated by Figure 5.6. In 

both cases non ofl output on impact increases, and is larger for the ofl production 

hicrease case. This is mamfy due to the size of the government caprtal transfer, which is 

larger for the ofl production increase case. The appreciation of the real exchange rate and 

decumulation of capital stock contributes to declining non ofl output, but it remains 

higher than its base level Improvements in the physical capital stock improve non ofl 

output, and contribute to a continuous in^rovement thereafter toward long run 

equiUbrium. 

FIGURE 5.6 
The Base Case*: Non Oil Output (ysno) 

% deviation from baseUne 

time (76 iterations) 
-^SeriesA -^Ser iesB 

A: 10 per cent oil price increase 
B: 10 per cent oil production increase 
* Fbced Exchange Rate and T = 0.2 
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Physical Capital Stock 

Developments m the physical caprtal stock are similar for both ofl shocks, as 

shown in Figure 5.7. InrtiaUy the physical caprtal stock decumulates below baseline, but 

then accumulates sharply towards rts long nm equiUbrium with this being marginaUy 

larger for the ofl price mcrease case. The development of the physical caprtal stock is 

largefy influenced by developments in the real return to caprtal (Tobin's q)^^ and by the 

development of non ofl output. 

FIGURE 5.7 
The Base Case*: Physical Capital Stock (k) 

% deviation from baseline 

time (76 iterations) 
-s-S«riesA —i-SmesB 

A 10 per cent oil price increase 
B: 10 per cent oil production increase 
* Fixed Exchange Rate and x = 0.2 

Net Foreign Assets 

Developments in the stock of net foreign assets are very different for these two 

shocks, as shown in Figure 5.8. Initialfy net foreign assets accumulate hi both cases, and 

^^This is not shown here. 
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accumulate by more for the ofl price increase case. Net foreign assets stocks accumulate 

continously throughout the adjustment process in the case of an ofl price shock, 

indicating current account surpluses, wiiilst for the ofl production case rt gradualfy 

decumulates throughout the adjustment process indicating current account defidts. 

FIGURE 5.8 
The Base Case*: Net Foreign Asset stock (f) 

% deviation from baseline 

Ut 

' ' ' ' ' ' ' ' ' • 
' ' I ' I 11 I 11 I I I I 11 1,1 I 

' ' • ' " ' ' ' ' " ' ' ' ' " ' ' ' ' " • ' ' ' ' " ' ' ' 

time (76 iterations) 
->- Series A —«- Series B 

A 10 per cent oil price increase 
B: 10 per cent oil production increase 
* Fixed Exchange Rate and T = 0.2 

Private Sector Wealth 

Private sector wealth initiaUy declines in both cases, with the decUne being larger 

for the ofl production increase case as indicated hi Figure 5.9. This is caused by a 

decumulation hi the physical caprtal stock offsetting the accumulation in net foreign asset 

stocks, real permanent income and increase in real money balances. For the case of an ofl 
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price hicrease private sector wealth recovers immediatefy, arismg mahdy from the 

accumulation of foreign asset stocks. On the other hand for the ofl production increase 

case, private sector wealth contmuously decUnes foUowing the mhial decUne in net 

foreign asset stocks. 

FIGURE 5.9 
The Base Case*: Private Sector Real Wealth (w«) 

% deviation from baseline 

' ' ' ' ' ' ' ' ' ' ' ' I ' ' I ' I ' ' I ' ' I ' " 

time (76 iterations) 
-»- Series A —*- Senes B 

A: 10 per cent oil price increase 
B: 10 per cent oil production increase 
* Fixed Exchange Rate and T = 0.2 

5.4 Summary, Conclusions and Policy Implications 

5.4.1 Summary and Conclusions 

This chapter has presented and interpreted the shnulation results derived from 

utflismg the chosen estimated parameter values of themodel presented in Chapter 4, for 

two ofl related shocks. The simulations conducted for the base case were derived from the 

macroeconomicmodel developedinChapter4,utflishigtheparametersintable 5.1. The base 

case assumes a fixed nommal exchange rate and highfy controUed caphal mobiUty (T= .2). 



105 

The analysis emphasised 9 key macroeconomic variables, the real exchange rate, 

real ofl revenue (equivalent to government real hicome), non ofl output (equivalent to 

private sector real hicome), the physical capital stock, non ofl e?^orts; non ofl mqiorts; 

foreign asset stocks, mflation rate, and private sector real wealth. These key variables 

were chosen because they are important factors in the process of economic development 

of the country, contributing to economic growth, income distribution and economic 

StabiUty. Any changes hi these variables arishig from ofl related shocks wiU influence the 

development of other variables and the domestic economy as a whole, as discussed hi 

Chapter 4. The simulations conducted both assumed an mstantaneous and unanticqiated 

10 percent increase in ofl production and instantaneous and imanticqiated 10 percent 

increase m the price of oil 

The major conclusion arising from these simulations, either for an ofl price or ofl 

production shock, is that the influence of the ofl sector on such an economy is Ukefy to 

be significant, both for long nm steady state and for the adjustment process. For an 

economy such as Indonesia an ofl price increase shock offers a greater benefit to the 

economy than an ofl production increase shock. 

Focussing upon the issue of the Dutch disease, we conclude that in the context of 

such an economy, representing Indonesia, these effects are apparent throughout the 

adjustment process toward long run equflibrium for both ofl shocks, and are larger for 

the ofl price than for the ofl production shock. 

In the long run net foreign assets and private sector wealth hicreased for the ofl 

price increase shock, whflst for the ofl production increase case both decUned. OveraU, 

the economy benefitted from either ofl shock, regardless of the source of the shock. This 

is indicated by the fact that m the long run real income, which consists of government 

real mcome (equivalent to real ofl revenue) and private sector real hicome (equivalent to 

non ofl output), and the physical caphal stock increase from their base value. Hence, the 
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developments m real mcome ofl&et the deterioration hi the non ofl trade deficrt. These 

effects were comparable for both shocks. 

The adjustment process was relatively more volatfle for the ofl production 

mcrease case in conqiarison to that of the ofl price mcrease case. LiitiaUy the effect is 

larger for an ofl price increase than for an ofl production hicrease, except for government 

and private sector real income. 

The key factors influencing developments both in the long nm steady state and 

the adjustment process, were developments hi the mflation rate, real exchange rate, and 

the government capital transfer to the private sector, in response to the increased ofl 

revenue. 

5.4.2 Policy Implications 

A major conclusion of this anafysis is that overaU the private sector benefits from 

both ofl production and ofl price mcreases, and is likely to benefit more from an ofl price 

mcrease. Dutch disease consequences however exist and are most intense during the 

early stages of the adjustment process. This is shown by increased non ofl imports and 

decreased non ofl exports, with the developments being larger, assuming an equi-

proportional change, for that of an ofl price mcrease shock hi con^arison to that of the 

ofl production increase shock. The extent of the Dutch disease consequences mahfly 

depends upon the appreciation of the real exchange rate, the inflation rate and mcreases 

in real income. 

Given that both the ofl price and ofl production are exogenousfy detemuned by 

OPEC, the government could mcrease the benefits from the ofl boom, and hence reduce 

the Dutch disease consequences, by reducing the appreciation of the real exchange rate, 

inflation, and increasmg productivity in the non ofl traded sector. This would not onfy 
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he]^ the non ofl traded sector, but also inqirove private sector real income, private sector 

real wealth and the economy as a whole. 

It is not advisable to help the non ofl traded sector by in^osmg protection, such 

as through increased tariffs and hence a higher price for inqjorted goods, as this poUcy is 

considerabfy less efficient for the development of the economy as a wiiole^. An hicrease 

m the price of ktqiorted goods leads to an increase in the price of domesticalfy produced 

non ofl goods, resuhing in a larger appreciation of the real exchange rate and at the same 

time inducing a higher inflation rate. This wiU lower the demand for non ofl hiqiorts and 

also lower the demand for non ofl exports. Hence inqioshig a tariff wiU not help the non 

ofl sector. 

For an economy such as Indonesia an increase in non ofl imports, especiaUy 

caphal inputs, is deshable for economic development. On the other hand, the decline of 

non ofl exports is undeshable as it is a major source of foreign exchange revenue and a 

source of hicome for most smaU farmers. Table 2.4 suggests that declining non ofl 

exports largely occurred in agricultural exports, whilst manufacturing exports increased. 

Hence the most disadvantaged sector has been the agricultural sector. This wiU not onfy 

lower the foreign exchange avaflable for economic growth (through the importation of 

caphal goods), but most inqiortantfy, producers m the agricultural sector which are 

largely smaU businesses are unlikefy to survive the inrtial shocks. 

The government could he^ the non ofl traded sector by increasing rts 

corcpetitiveness in the world market through inoproved productivity and caphal 

avaflabflhy for this sector, as indicated by increasing governmental caphal transfers and 

thereby adding to the physical caphal stock in this sector. It could also invest, where 

appropriate, in the agricultural sector, as most small &rmers lack access to the capital 

markets^^. However the government appears to have placed most enqihasis on the 

^See Corden (1978), and Ethier (1986). 

^^For details see Chapter 2 of this thesis. 
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development of the manufecturing sector, particularly m regard to rt replacing dechning 

ofl exports. 

As part of the process of hiqiroving the con5)etitiveness of the economy the 

government could also deregulate the financial markets, and hence aUow greater caprtal 

mobflity intemationaUy, so that the financial market is largefy mfluenced by developments 

in the private sector. The government has launched several deregulatory measures 

regarding the capital markets and has adopted a more flexible exchange rate, as discussed 

in Chapter 2 of this thesis. In this regard Uttle analysis has been conducted into the 

appropriateness, and hnpUcations, of such measures m the context of an ofl producing 

economy such as Indonesia. Altering the nominal exchange rate and financial market 

poUcies, could influence, more fevourably, the effects of an ofl related shock during the 

adjustment process. 

In addition to the above altemative poUcies, the government could influence the 

adjustment process, and hence the effect upon key macroeconomic variables such as non 

ofl output, the real exchange rate and inflation rate, by ahering the proportion of ofl 

production for domestic use and for exports. 

These altemative poUcies relatmg to the distribution of the ofl revenue to 

investment and consumption expenditures, the aUocation of ofl production between 

e?q)Ort and domestic usage, the change hi the nomhial exchange rate reghne from fixed to 

flexible, and the deregulation of the financial markets, and their impact upon the 

adjustment process arishig from ofl related shocks, is conducted in the foUowmg chapter. 

Such an analysis is important m the identification of appropriate poUcy responses to ofl 

related shocks, m order to reduce the Dutch disease effects and to maximise economic 

benefits. 



CHAPTER 6 

POLICY ANALYSIS 

6.1 Introduction 

This chapter focusses upon anafysing altemative government pohcy responses 

towards ofl shocks, and the potential effects upon the macroeconomy arising from these 

pohcy responses. These are then compared to the results from the base case outUned in 

Chapter 5. This analysis wdU provide altemative options for managing the ofl related 

shocks in order to minimise the Dutch disease consequences, and hence enhance the 

benefits arising from such shocks. 

The pohcy responses emphasised here focus upon two broad groupings. The first 

group consists of pohcy altematives with regard to the usage of the ofl production and 

the spending of the ofl revenue generated. The second group are poUcy ahematives 

relating to the nomhial exchange rate regime and the operation of caprtal markets^ With 

regard to the use of the ofl revenue, this can range from spending aU of the ofl revenue 

on consuirption or investment, whilst with regard to the use of the ofl production rt can 

range from usmg aU of the ofl production either for domestic usage or for export. With 

regard to the nomhial exchange rate, the possibiUties range from fixed, managed floating 

to perfectiy flexible systems, hi the case of the caphal markets, the poUcy could range 

^^Other policy options which could be considered include imposing tariffis on non oil imported goods, 
or subsidising non oil exported goods, and/or controlling the price of domestically produced non oil 
goods. These altemative policies will alter the real exchange rate and influence the development of the 
rest of the key macroeconomic variables aforementioned. These policies however are not explicitly 
analysed in this study. 
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from no mobiUty to perfect caprtal mobility intemationaUy. Indonesia has experienced 

various combmations of these poUcies. The aUocation of ofl production to either 

domestic usage or e?q)ort, as weU as the aUocation of the ofl revenue to either 

consumption or mvestment expendhure, has varied from period to period as indicated m 

Table 2.3. At the same time, the government has adjusted rts pohcy with regard to the 

nommal exchange rate and the operation of caphal markets. These two poUcies have 

ranged from a fixed nominal exchange rate combined with a very high degree of caprtal 

control, as hi the base case outlined m Chapter 5, to a more flexible nominal exchange 

rate combmed with more open caphal markets. The government has pursued these 

adjustment poUcies largely in response to both the increases in ofl revenue during the ofl 

booms 1973/1983, and foUowing the decUne in the ofl price thereafter, as weU as the 

recent interaction with the global economy in order to maintain sustainable growth of the 

economy (see Chapter 2). 

To analyse these altemative poUcies, the model outUned hi Chapter 4, usmg its 

associated parameter values hi Table 5.1, wiU be simulated by ahering the relevant pohcy 

parameters. The analysis wiU again focus upon the 9 key macroeconomic variables wiiich 

are: the real exchange rate; real ofl revenue which is equivalent to government real 

income; non ofl output which is equivalent to private sector real income; physical caprtal 

stock; inflation rate; and private sector real weahh, as in Chapter 5. The results wiU then 

be compared to the results derived for the base case outUned hi Chapter 5. Both groups 

of pohcy altematives wfll be simulated for both ofl price and ofl production shocks. 

The discussion wiU be divided into altemative allocations of ofl production and 

ofl revenue relative to the base case, and altemative nomhial exchange rate reghnes 

combined with different assumptions relating to the openness of the caprtal markets. 
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Summary, conclusions, and poUcy hnpUcations derived from this anafysis wiU be 

presented at the end of the chapter. 

6.2 Alternative Use of OU Production and Oil Revenue 

The pohcy responses emphasised relate to the usage of ofl production for either 

domestic purposes or for export, and the usage of the ofl revenues generated either for 

consun:5)tion or investment e?q)enditure. The relevant parameters for these poUcies are a, 

the proportion of government spending directed towards development {capital transfer) 

expenditure and therefore the resulting proportion (1-a) gomg on routine {consumption) 

expenditure, and v|/ the proportion of ofl production going for domestic usage and the 

remaining (l-\)/) production for export. The range of these parameters can vary from 

between zero to one. In this study five scenarios A, B. C, D and E wiU be emphasised. 

Scenario A is the base case outUned in Chapter 5. In Scenarios B and C the spending of 

the ofl revenue relative to the base case "A" is changed, whilst there is unchanged usage 

of ofl production. On the other hand. Scenarios D and E aher the usage of ofl 

production relative to the base case "A", whflst there is unchanged aUocation of the 

spending of the ofl revenue. 

Case 1 is concemed with analysing the economic effects arising from a ten per 

cent increase in ofl production, given altemative poUcies regarding the spending of the 

ofl revenues upon consunq)tion and mvestment. A' is the base case where a is 0.40. A 

more mvestment, or development, oriented pohcy towards the ofl revenue is equivalent 

to an increase m a, as hi Scenario B or vice versa as m Scenario C. In Scenario B a is 

zero, hence the government spends aU of the ofl revenue on consunqition, whereas in 

Scenario C a is 0.80. The magnitude of change between B to A, and C to A are chosen 
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to be identical, so as to provide conqiarable anafyses between decreasmg and hicreasmg 

the ofl revenue spent on investment or consuirption. 

Case 2 is concemed with analysing the economic effects arising from, in this case, 

a ten per cent hicrease m the price of ofl. The relevant values for the parameter a are the 

same as those for scenarios A, B and C in Case 1. 

Case 3 is concemed with analysmg the effect of ahemative pohcies arising from a 

ten per cent increase m ofl production, with regard to the use of such additional ofl 

production for domestic use or for export. A' is the base case in which \|/ is 0.5. A more 

export oriented pohcy towards ofl production would be equivalent to a decrease in \|/ 

from 0.5 to 0.2 as in Scenario D, or vice versa from 0.5 to 0. 8 as in Scenario E. The 

value of v|/ in Scenario E is to mamtam the assunqition of Indonesia being a net ofl 

exporting coimtry as discussed hi Chapter 4. The values of vj/ between D to A, and E to 

A are chosen to be identical, so as to provide conq)arable anafyses between declining and 

increasing the ofl production aUocated for domestic purposes and export. 

Case 4, as with case 3, is concemed with analysing the effect of using the 

altemative poUdes just identified, but in this case as a resuh of a ten per cent increase in 

the price of ofl. 

Therefore there wiU be 4 cases and 3 scenarios in each case to be simulated. 

Scenario 'A' for each case is referred to as the base case. The relevant values of the 

parameters a and v|/ for each case and scenario A, B, C, D and E can be summarised as 

foUows. 
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Case 1: An instantaneous and Unanticipated 10 per cent increase in 

oil production (changes in a* and no change in v|/**) 

A : a = 0.4, \\j = 0.5 

B : a = 0.8, v}/ = 0.5 

C : o = 0.0, \\f = 0.5 

Case 2 : An instantaneous and unanticipated 10 percent increase in 

the oU price (changes in a, no change in \\t) 

A : c = 0.4, \\/= 0.5 

B : a = 0.8, \|/ = 0.5 

C : a = 0.0, \\i = 0.5 

Case 3 An instantaneous and unanticipated 10 per cent increase in 

oil production (no change in a, change in \)/) 

A : a = 0.4,\\i = 0.5 

D : a = 0.4, H/ = 0.2 

E : a = 0.4, \\f = O.S 

Case 4 An instantaneous and unanticipated 10 per cent increase in 

the oU price (no change in a, change in v|/) 

A : a = 0.4, v|/ = 0.5 

D : a = 0.4, v|/ = 0.2 

E : a = 0.4, \\/ = 0.S 

*a, the proportion of government spending directed towards development (capital transfer) expenditure. 
** \|/, the proportion of oil production for domestic usage. 

The anafysis wiU focus on the nine key macroeconomic variables as in Chapter 5. 

The discussion is divided into two parts, the steady state properties of the models and 
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then the dynamic adjustment process. The steady state properties of the model wdU be 

discussed first. 

6.2.1 Steady State Properties of the Model 

A summary of the long nm steady state properties of the model for each of the 

above cases, for selected macroeconomic variables, is contained in Table 6.1 below. 

TABLE 6.1 

Steady State Properties of the Model 
(% deviation from baseline) 

Variable 

Case 1 

Case 2 

Case 3 

Case 4 

A : 
B : 
C: 

A : 
B 
C 

A : 
D : 
E : 

A,D,E: 

c 

-1.92 
-0.63 
-3.02 • 

-10.35 
-9.94 

-10.70 

-1.92 
-6.65 
2.80 

-10.35 

f 

-8.46 
-3.98 
•12.27 

23.75 
25.16 
22.45 

-8.46 
9.11 

-26.03 

23.75 

k 

2.16 
3.87 
0.60 

2.13 
2.70 
1.64 

2.16 
2.53 
1.77 

2.13 

nom 

2.86 
2.92 
2.81 

7.43 
7.45 
7.42 

2.86 
5.47 
0.25 

7.43 

nox 

-0.80 
-0.27 
-1.27 

-5.05 
-4.8 

-5.19 

-0.80 
-2.79 
1.18 

-5.05 

ysno 

2.16 
3.97 
0.60 

2.13 
2.70 

1.67 

2.16 
2.53 
1.78 

2.13 

g we 

8.46 -4.55 
9.62 1.43 
8.18 -9.63 

2.79 16.27 
3.0318.15 

2.58 14.66 

8.46 -4.55 
6.00 7.39 

11.68 -16.48 

2.79 16.27 
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Case 1 OU Production Increase (changes in a, no change in \\f) 

This case is concemed with analysmg a positive ofl production shock, and the 

way in wiiich the addrtional revenues generated are spent. The relevant parameter here is 

a. The simulation results mdicate that the way m which the government spends the 

addhional ofl revenue, on consumption or investment, plays an important role in the 

development of aU the major macroeconomic variables, as can be observed from Table 

6.1. 

An hicrease in a from 0.4 to 0.8, as in Scenario B, leads to a smaUer appreciation 

of the real exchange rate (c), 0.63% mstead of 1.92%, whilst without government 

investment, as in Scenario C, the real exchange rate appreciation is larger (3.02%). 

Dutch disease consequences are Ukely to exist for aU three scenarios, however the resuhs 

from the simulation analysis suggest that these can be reduced through the adoption of a 

more development oriented stance towards the additional ofl revenues. Such a strategy 

wiU inqirove the conopethiveness and performance of non ofl exports (nox) arising from a 

smaUer appreciatiation of the real exchange rate, whilst not having, in relative terms, an 

adverse effect upon non ofl inqiorts (nom) in con^arison to the other scenarios. 

Real ofl revenue increase with a larger a induced by a smaUer appreciation of the 

real exchange rate. This contributes to a larger caphal transfer to the private sector 

which then contributes to an increase in real non ofl output, and vice versa for a lower a. 

Non ofl output (ysno) increases substantiaUy the larger is a. On the other hand 

without a government capital transfer to the private sector, non ofl output decUnes below 

its base value. A more development oriented pohcy, initiated through increased 

government caphal transfers to the private sector, contributes to a noticeable 
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accumulation of caprtal stock (k) in the private sector, thereby improving potential 

output on the supply side. On the demand side the smaUer appreciation of the real 

exchange rate hrproves the non ofl trade balance, and government mcome and 

e?q)enditure as weU as investment and private sector wealth benefit from a more 

development oriented strategy. 

Whilst net foreign asset stocks (f) decline m aU three scenarios, rt is considerably 

less the larger is a. This is due to a better performance in the non ofl trade balance, 

arishig from a smaUer appreciation of the real exchange rate, as aUuded to previously, 

and the hi5)roved foreign interest hicome balance arising from the higher net foreign 

asset stock itself 

Altering o has significant effects upon private sector real wealth (w*). A larger G 

contributes to an inqirovement hi private sector wealth, and in Scenario B actually 

increases this in corqiarison to a decline in Scenarios A and C. This can be partiaUy 

explained by the previous developments, of a larger accumulation of physical caprtal 

stock and inqiroved net foreign asset stock balance. 

OveraU these results suggest an irrportant conclusion. The macroeconomic 

performance for an economy, such as the one under study, subject to an ofl production 

shock, can be hrqiroved on a number of fronts by adopting a more development 

(investment) oriented stance towards additional ofl revenue generated. This inq)roved 

performance relates to trade in non ofl goods and m the current account overall, real non 

ofl output arising from a larger physical caprtal stock m the non ofl sector, and in private 

sector real wealth. Enqihasis upon stimulating consunqition expenditure, on the other 

hand, wiU produce less favourable outcomes for each of these. 
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Case 2 Oil Price Shock (changes in a, no change in v|/) 

The steady state properties of the model for this case again indicate that the way 

in which the government spends the additional ofl revenue generated from such a shock, 

upon consumption or investment, has an inq)ortant effect upon the development of the 

macroeconomy. However some interesting diGferences from case 1 can also be observed. 

A more development (investment) oriented stance towards the additional ofl 

revenue (scenario B) leads to a smaUer appreciation of the real exchange rate, from 

10.35% in scenario A' to 9.94% in Scenario B. The opposhe is tme for a more 

consunq)tion oriented pohcy stance, which leads to an appreciation of the real exchange 

rate by some 10.70%. 

Altering a has minor effects upon the non ofl trade deficit hi this case. A higher a 

, whilst producmg a smaUer appreciation of the real exchange rate and contributing to an 

hiprovement in the trade defich, also contributes to higher non ofl output, which causes 

the trade balance to deteroriate. These developments are reflected in non ofl inqiorts and 

exports. The higher is a the higher wiU be non ofl inqiorts, due to higher domestic 

income, whflst the decline hi non ofl exports wiU be less because the real exchange rate 

appreciates by less. 

A larger a leads to a larger real ofl revenue, and larger, in real terms, caprtal 

transfer to the private sector, and vise versa for a lower a. Non ofl output improves 

noticeably the larger is a, reflecting on the suppfy side a more rapid accumulation of 

caphal stock in the private sector, induced by the more investment oriented pohcy stance 

by government. Non ofl output benefits not onfy from an hicrease in the share of real ofl 

revenue spent on investment, but also from an increase in real ofl revenue rtself as hi 
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Case 1. On the demand side a better non ofl trade performance, higher domestic real 

wealth and investment contribute to higher domestic demand. 

A major difference from that of case 1 relates to developments in foreign asset 

stocks, which accumulate substantiaUy in steady state for the case of an ofl price 

increase. In fact the larger is a the larger is the accumulation of foreign asset stocks. 

Another notable difference relates to developments hi private sector wealth, which 

increases in aU scenarios for the case of an ofl price increase and more so the larger is a. 

These results suggest that for the case of a positive ofl price shock, a more 

development oriented pohcy wiU have a beneficial effect upon real ofl revenue, non ofl 

output, the non ofl trade balance, the real exchange rate, caprtal stock accumulation, 

private sector real wealth and most notably the foreign asset stock (current account). 

Overall, in percentage terms, the effect from altering the government caprtal transfer for 

the ofl price mcrease case (Case 2) is less than for an equivalent percentage ofl 

production increase (Case 1), as can be seen by comparing Scenario A to B and Scenario 

A to C hi this Case to the same scenarios hi Case 1 as shown m Table 6.1. 

Case 3 OU Production Shock (changes in \|/, no change in a) 

In this case a shock identical to that of case 1 occurs, and the poUcy response 

now emphasised relates to adopthig a more, or less, export oriented stance towards such 

ofl production. The relevant pohcy parameter hi this regard is vj/. In the base scenario 

(Scenario A) v|/ is 0.5. A more export oriented poUcy stance towards ofl production 

would be equivalent to a smaUer vj/ (Scenario D), or vice versa for a less ej^ort 

(Scenario E) oriented poUcy stance. In this case, altering \\i has a large effect upon the 

real exchange rate, real ofl mcome, the non ofl trade balance, net foreign asset stocks and 



119 

private sector wealth. It has a much smaUer effect upon non ofl output and the caprtal 

stock. 

The real exchange rate appreciates considerably more if a more export oriented 

poUcy is adopted towards ofl production (scenario D). This is not surprismg given the 

additional export revenue generated from this, and the associated additional demand for 

domestic currency. This contributes to a loss of competitiveness for the non ofl sector, 

which is reflected in a deterioration in the non ofl trade balance. Non ofl in:5)orts rise 

noticeably, whflst non ofl exports deteriorate. These adverse developments in non ofl 

trade are more pronounced with a more export oriented pohcy towards ofl production. 

The government's real income is noticeably smaUer with mcreasing ofl exports 

(Scenario D), arising from a larger appreciation of the real exchange rate. As a result, for 

unchanged a, the government caphal transfer to the private sector decUnes. Non ofl 

output, however, increases by more the smaUer is \\i. On the supply side a major 

contributor to this is a larger accumulation of private caphal stock, which offsets the 

smaUer government capital transfer. On the demand side such an increase in non ofl 

output arises from a higher level of investment and an mcrease m private sector real 

wealth. This is offset, however, by the previously mentioned deterioration m the non ofl 

trade balance. 

The net foreign asset stock benefits from a smaUer \j/. In scenario D, in 

conqiarison to A and E, foreign asset stocks increase, makmg a significant contribution 

to the mcrease in private sector real wealth. Hence a more export oriented poUcy 

towards ofl production wiU contribute towards current account surpluses and the 

accumulation of foreign asset stocks, increasing domestic private sector real wealth and 
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sthmUating domestic demand. Private sector real wealth, as just mentioned, inq)roves the 

larger is \|/, due to the larger accumulation of caphal stock and foreign asset stocks. 

This case suggests that a more e>q)ort oriented ofl pohcy can produce beneficial 

effects for an economy such as Indonesia.. Whflst the real exchange rate wiU appreciate 

by more and thereby contribute to a deterioration m the non ofl trade balance and to 

smaUer real ofl revenues, these are offset by potentiaUy higher investment and fester 

accumulation of productive caphal stock. This latter development offers the prospect of 

expanding the capacity of non ofl output and hence achieving fester economic growth. It 

also offers the prospect of current accoimt surpluses, and the foreign exchange derived 

could be used to finance the import of essential capital goods to sustain economic 

development. This point is linked with the previous issue. FinaUy it has the potential to 

ircprove private sector real wealth, wiiich has the advantage of developing this sector, hi 

terms of stimulatmg consumption and creating an ability to invest over and above that of 

government, and enhancing its role m the developmental process. 

Case 4 OU Price Increase ( changes in v|/, no change in 0) 

This final case is simflar to that of case 2, however the focus is stiU upon a poUcy 

response in terms of ofl exports as in case 3. The simulation results indicate that the 

adjustment of the major macroeconomic variables is identical in steady state, irrespective 

of the value of v|/. This is not surprising, since altering ofl exports has no effects on the 

real exchange rate. This is because total ofl revenue is unchanged, and there is no 

distinction made on the aUocation of this oU revenue between domestic non ofl goods 

and non ofl inported goods, and hence the aUocation of the ofl revenue on domestic non 

ofl output and non ofl inqiorts is identical to that m Scenario A Therefore the results are 

equivalent to those derivable for the case of an ofl price increase alone. These simulation 
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results are identical to those derivable from Case 2 in Chapter 5, and are not presented 

here. 

6.2.2 The Adjustment Process 

The simulation results indicate that the way in which the government spends the 

ofl revenue, on consumption or mvestment, and the way m wiiich the government 

aUocates ofl production, for domestic usage or exports, not only influences the deviation 

of each macro variable from rts base value, but also influences the adjustment path of 

each variable as shown hi Figures 6.2.1 to 6.2.3. The most pronounced effects occur in 

the early periods of the adjustment process. A key variable in this adjustment process is 

the real exchange rate. The adjustment path of real ofl revenue wiU not be discussed here, 

in order to focus the analyses on the effects of altering government pohcy on the other 

macroeconomic variables aforementioned. 

Case 1 Oil Production Increase (changes in a, no change in \^) 

The adjustment path of the macroeconomic variables aforementioned for this 

case, is presented m Figure 6.2.1. InitiaUy the inflation rate increases m aU scenarios, and 

the increase is greater the larger is a (Scenario B). Thereafter rt declines immediatefy 

toward its base value for Scenarios A and B, whilst it continuousfy increases without a 

government caphal transfer before declining as m the other scenarios. The adjustment 

paths of the hiflation rate contribute to developments of the real exchange rate. Initialfy 

the real exchange rate appreciates regardless of the numerical value of o, but appreciates 

by more the smaUer is a. In Scenario B (a = 0.8) the real exchange rate appreciates by 

less than 4% from hs base value hiitiaUy, overshooting its long run steady state level. 
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depreciatmg contmuously thereafter. This contributes to a more competitive situation for 

non ofl exports and an hnproved non ofl trade balance in con:q)arison to Scenarios A and 

C. Widiout such a governmental caprtal transfer (Scenario C) the real exchange rate 

appreciates by nearly 7% from hs base vahie initiaUy, overshooting rts long nm steady 

state level and then depreciatmg continuously thereafter as hi Scenario B. 

An increase m a from 0.4 to 0.8, as m Scenario B, leads to a larger mcrease m 

non ofl output on hiq)act, 2.4% mstead of 1.1% mitiaUy. The pattern of adjustment 

thereafter is as hi the base case. However without a government caprtal transfer, as m 

Scenario C, non ofl output declines to be below rts base vahie for a period of time, 

although it recovers thereafter towards steady state equiUbrium This mdicates that the 

larger is the size of government mvestment, or caprtal transfer to the private sector, the 

larger is the accumulation of physical capital stock, wiiich wfll affect the productive 

capacity of this sector and make a major contribution to the development of non ofl 

output. On the demand side a substantial improvement in private sector real wealth 

contributes to an increase in domestic demand. 

In the early period of adjustment, however, there is a sizeable decumulation of 

physical capital stock m aU three scenarios, although rt decumulates by less the larger is 

government investment of the ofl revenue. Without government investment, the physical 

caphal stock remains lower than its base value for more than half the period of 

adjustment. 

Dutch disease consequences are apparent throughout the adjustment process, 

regardless of the extent of the government caprtal transfer. However such an effect is 

likely to be exacerbated without a government caprtal transfer to the private sector. 

Initialfy non ofl ejqiorts decline, overshooting their long nm rate by more the smaUer is a, 

but thereafter inqirove, although remaining lower than theh base value. Non ofl imports 
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mcrease, overshooting their long run level the smaUer is a. These differing adjustment 

processes, are largely explamed by the varying size of the appreciation of the real 

exchange rate m the three scenarios. 

Foreign asset stocks inrtiaUy accumulate, and this is larger with a smaUer a. They 

decumulate thereafter, and this is more pronounced the larger is CT. This indicates that the 

adjustment process is characterised by persistent cmrent account defichs. 

The adjustment of net foreign asset stocks, is strongly influenced by developments in the 

real exchange rate and hi the non ofl trade balance. 

Private sector real wealth declines hiitiaUy in aU scenarios, and continuously 

declines for Scenarios A and C. In Scenario B, with a larger government caprtal transfer, 

private sector real wealth remains lower than its base value for more than half the period 

of the adjustment process, then recovering towards its long run equiUbriiurL The 

adjustment of private sector wealth is mainly hifluenced by developments in the net 

foreign asset and physical caprtal stocks. The sUght accumulation of net foreign assets m 

the early period of adjustment, is not able to offset the decumulation of the physical 

caphal stock. However, with a large government capital transfer, as in Scenario B, the 

large accumulation of the physical capital stock towards equilibrium is able to offset the 

decumulation of net foreign assets. 

OveraU these results suggest that an mcrease m the government's caprtal transfer 

relative to that of Scenario A, reduces the Dutch disease consequences throughout the 

adjustment process and vice versa for Scenario C. At the same time the larger is CT, the 

larger the benefit of the ofl production increase on the rest of the aforementioned 

variables and the more rapid is the adjustment process. On the other hand, stimulathig 
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HGURE 6.2.1 

Case 1*: OU Production Increase (changes in a, no change in \\t) 
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(Figure 6.2.1 contmued) 
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Figure 6.2.1 (contmued) 
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Figure 6.2.1 (contmued) 
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consumption expenditure wfll produce a less favourable adjustment process for each of 

these. 

Case 2 OU Price Shock (changes in a, no change in v|/) 

In this case altering government caphal transfers to the private sector, produces 

important differences in the adjustment process for the three scenarios identified 

although this appears to be somewhat less than that for case 1. The most notable 

differences arise in regard to the adjustment of non ofl output and the physical capital 

stock, both of which hicrease by more the larger is a. 

The real exchange rate appreciates throughout the adjustment process, and 

appreciatesby more the smaUer is a. Without such a governmental capital transfer (Scenario 

C), however, the real exchange rate appreciates by more but attains equiUbrium earUer 

than with a capital transfer, as indicated in Figure 6.2.2. Non oU output increases by 

more the larger is a, throughout the adjustment process. However, without a 

government capital transfer, mitiaUy, non oU output decUnes and remains lower than its 

base value for a period of time. The major developments affecting the adjustment of non 

ofl output are the size of the government capital transfer, and hence the accumulation of 

physical capital stock which wiU affect the productive capacity of such output. On the 

demand side the major contributor is an improvement in private sector real wealth, and 

this is much more significant than m Case 1. 

In the early period of adjustment there is a sizeable decumulation of physical 

capital stock in aU three scenarios, however it decumulates by less with larger 

government investment. Without government investment the physical capital stock 
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remams lower than its base value, but for a shorter period of time than that for an mcrease 

in ofl production (Case 1). 

Dutch disease consequences are apparent throughout the adjustment process, 

regardless of the extent of the government capital transfer. An increase m the 

government's caprtal transfer has a smaUer effect on the adjustment of non ofl hnports 

relative to non ofl exports, as it is partiaUy offset by an mcrease in real income. These 

adjustment processes are agam largely explained by the varying size of the appreciation 

of the real exchange rate in the three scenarios, as with Case 1. 

In the earfy period of adjustment, varying government capital transfers have Uttle 

impact upon the adjustment of foreign asset stocks. Thereafter net foreign assets 

accumulate by more the larger is a, but only marginaUy. This indicates that the 

adjustment process is characterised by persistent current account surpluses. 

On impact private sector real wealth is lower that its base value regardless of the 

value of a, but is marginaUy worse with a larger a. Thereafter it mcreases towards the 

long run steady state, and benefits more the larger is a. The decUne in private sector 

wealth on hnpact arises from a higher hiflation rate, which is larger for a larger a, and the 

decline m the physical capital stock. Thereafter, the accumulation of net foreign assets 

offsets the decumulation of the physical capital stock. 

OveraU these results suggest that an mcrease m the government's capital transfer 

relative to Scenario A, reduces the Dutch disease consequences throughout the 

adjustment process. The larger is a the greater the benefit of the ofl price mcrease on the 

rest of the aforementioned variables, and the faster the adjustment process. On the other 
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FIGURE 6.2.2 

Case 2*: OU Price Increase (changes in CT, no change in y ) 
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(Figure 6.2.2 continued) 
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Figure 6.2.3 (continued) 
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Figure 6.2.2 (contmued) 
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hand, stimulating consunqition expenditure wfll produce a less fevourable adjustment 

process for each of these. These effects however are less than those for Case 1, except 

for non ofl output and the physical capital stock. 

Case 3 OU Production Shock (Figure 6.2.3, changes in v(/, no change in CT) 

This case is similar to Case 1 but focusses upon changmg ofl exports relative to 

rts domestic usage. The resuhs for this case produce notable differences from that of 

Case 1, in terms of both the adjustment path and the absolute deviation of each variable 

from baseUne. This is mahdy due to the real exchange rate response toward increased 

(decreased) ofl exports, wiiich is larger and in the opposhe direction to that from ahering 

government investment. 

InitiaUy the inflation rate mcrease is identical regardless of the vahie of vj/, 

thereafter it declines and this decUne is larger with a smaUer export of oil The 

adjustment path of the inflation rate contributes to development of the real exchange rate 

as can be observed from Figure 6.2.3. InrtiaUy the real exchange rate appreciates in aU 

scenarios, but is larger with larger ofl ejqiorts (lower \j/). Over the short run the real 

exchange rate appreciates, overshootmg rts long run equilibrium value, thereafter 

depreciatmg to long run steady state. The smaUer the proportion of ofl exported the 

greater is the likelihood that the real exchange rate wiU depreciate over the long run, and 

it depreciates above its base value as indicated by Scenario E. This is mfluenced by a 

dechning inflation rate below its base value. 

Developments hi non ofl output are very similar on mxpact hi aU scenarios. 

Thereafter rt fells for a period of thne, then rises in aU scenarios. Developments hi non ofl 

output are larger with a smaUer e?q)ort of ofl. Hence a less ofl export oriented pohcy has 
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potential advantages for the growth of non ofl output. On the suppfy side this rapid 

growth in non ofl output can be explamed by a rapid accumulation of caphal stock. On 

the demand side greater investment m the caprtal stock and higher private sector real 

wealth contribute to buoyant domestic demand, desprte the deterioration of the non ofl 

trade balance. 

Dutch disease effects are more likely, the larger are ofl exports. This is due to a 

larger appreciation of the real exchange rate, which worsens the conqietitiveness of non 

ofl exports. In scenario D, with 80 per cent of ofl production exported, non ofl exports 

deteriorate almost continuously throughout the adjustment process to long run steady 

state. In addition non ofl imports show a sharp mcrease. On the other hand, with scenario 

E, in which only 20 per cent of ofl production is exported, non ofl exports improve after 

an initial decline. Non ofl imports hi this case inrtiaUy increase before declhung towards 

steady state. Hence these developments suggest that a more export oriented oU poUcy 

wiU produce a noticeable deterioration hi the non ofl trade deficrt. 

Desphe the previous adverse developments in the non ofl trade balance arising 

from larger ofl exports, it is hisuf&cient to prevent a sizeable accumulation of foreign 

asset stocks which is a reflection of continuous current accoimt surpluses. Less ofl 

exports lead to a decumulation of net foreign assets. The resuhs presented here suggest 

that the adverse developments m non ofl trade wiU be dominated by inqirovements m the 

oU trade balance. 

Private sector real wealth wfll also be affected throughout the adjustment 

process. The results indicate that private sector real wealth is Ukefy to benefit from a 

more export oriented ofl pohcy, smce rt wfll lead to a more rapid accumulation of foreign 
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FIGURE 6.2.3 

Case 3*: OU Price Increase (changes ui a, no change in v|/) 
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Figure 6.2,3 (contmued) 
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Figure 6.2.3 (contmued) 
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Figure 6.2.3 (contmued) 
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asset stocks as weU as caprtal stock. Again this may be regarded as a deshable feature m 

regard to the economic development of such an ofl exporting economy. 

OveraU these resuhs suggest that an increase in ofl exports wiU benefit non ofl 

output, physical caprtal stock, and benefit by more net foreign asset stocks and private 

sector real wealth. However, the Dutch disease consequences are larger with larger ofl 

exports throughout the adjustment process. On the other hand the Dutch disease 

consequences are reduced by reducing ofl e?q)orts, but produce a less favourable 

adjustment process for other variables. 

Case 4 OU Price Shock ( changes in vj/, no change in a) 

The simulation results indicate that the adjustment process for each of the major 

macroeconomic variables is identical, irrespective of the value of v|/, as in the base case 

Chapter 5 (Scenario A of Case 3). This is not surprismg, since for the three scenarios 

conducted ofl production and development expenditure remain unchanged. Therefore the 

results are identical to those derivable for the case of an ofl price hicrease alone, as in 

Case 2 of Chapter 5, and are not discussed fiirther. 

6.3 Alternative Nominal Exchange Rate and Capital Markets Policies 

The pohcy responses enqihasised here relate to the nominal exchange rate being 

either fixed or flexible, combined with varying degrees of control over caprtal markets. 

The relevant pohcy parameter for the caphal market pohcy is x, wiiich represents the 

degree of control over caprtal mobility. This parameter value can range from zero to one. 

For T equal to zero means that there is no capital mobility, whilst for i equal to one there 

is perfect caphal mobility. 
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In this study, 5 possible scenarios are chosen and wdU be conducted for both 

cases. Three of them. Scenario A to Scenario C, assume a fixed nomhial exchange rate, 

and the other two. Scenario D and Scenario E, assume a flexible nomhial exchange rate. 

Scenario "A" is the base case wiiere T is 0.20. Scenario B represents a liberalised poUcy 

towards the capital markets m which x is 0.60, and Scenario C where T is 1 representing 

perfect caphal mobflity. Scenario D is the same as for Scenario A, but assumes a flexible 

nommal exchange rate pohcy. Scenario E is as for Scenario C but for a flexible nommal 

exchange rate. This last case is representative of an economy whh fiiUy liberalised 

financial markets. Therefore there are two cases to be simulated, an oU price and ofl 

production shock, with 5 scenarios m each case. These pohcy altematives are 

summarised m Table 6.2 below. 

Table 6.2 

Alternative Nominal Exchange Rate and Capital market PoUcies 

(for both fixed and flexible nominal exchange rate) 

Nommal Exchange Rate Regime 

Fixed 

Scenario "A" Scenario B Scenario C 

Degree of 
capital 
Mobflity T = 0.2 x = 0.6 x = 1 

Flexible 

Scenario D Scenario E 

X = 0.2 X = 1* 

*x = 1, perfect capital mobility. 
X = 0, no capital mobility. 



142 

The anafysis wfll focus upon the same macroeconomic variables as in Section 

6.2.1. The long run steady state equilibrium for each Scaiario is identical to Scenario A 

This is due to the feet that hi aU scenarios there is no monetary accommodation in the 

long run steady state as m equations 16 to 16c in Chapter 4. Hence these ahemative 

pohcies onfy influence the adjustment process of the economy, wiiich initiaUy occurs 

through the adjustments in the caprtal market, current accoimt balance, and the nominal 

exchange rate. 

For a fixed exchange rate regime the adjustment of the mflation rate and real 

exchange rate occurs through adjustment hi both the money stock and domestic non ofl 

price, whereas for a flexible nominal exchange rate regime rt occurs through adjustment 

in both the nominal exchange rate reghne and the non ofl price^^. The adjustment process 

wiU therefore be diBFerent for either case and for aU scenarios. The most significant 

difference in the adjustment paths among these pohcies, arises during the adjustment 

process up to 20 periods. Overall, the effects involve greater fluctuations for the ofl 

production shock than for the ofl price shock. The discussion wfll be pursued by looking 

at each variable for each case. The case of a 10 per cent ofl production increase shock 

wiU be discussed first. 

6.3.1 Case 1 OU Production Increase Shock 

This case is concemed with anafyshig a positive ofl production shock within the 5 

scenarios aforementioned. The most pronounced effects occur on impact and m the early 

periods of the adjustment process, as hidicated m Figure 6.3.1a to Figure 6.3. Ih. The 

key variable in this adjustment process is the real exchange rate and the inflation rate. 

The latter is mainfy of interest during the hutial adjustment process. 

^^See footnote 3 Chapter 3. 
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The simulation resuhs mdicate that the rate of inflation mcreases for the fixed 

nommal exchange rate scenarios (Scenario A, B and C), and is higher for Scenario C 

inhialfy although m this scenario it does stabflise quickly. In Scenario A the inflation rate 

remains above the base Une for a short period. On the other hand the hiflation rate falls 

below its base Une with a flexible exchange rate (Scenario D and E). This mainfy arises 

from the adjustment of the nomhial exchange rate. 

For a fixed exchange rate the adjustment of the inflation rate is mainly hifluenced 

by the monetary growth rate, which inrtiaUy increases arishig from an mcrease hi ofl 

export revenue that leads to an accumulation of foreign exchange reserves. This 

adjustment however is different for different degrees of caphal mobflity. 

hutiaUy an increase in the monetary growth rate would induce domestic nominal 

interest rates to rise above the world interest rate and encourage caprtal inflows, which 

would lead to a fiirther accumulation of foreign exchange reserves. In Scenario 

A ( X = 0.2), however, with a low degree of capital mobility, inflation mainfy arises from 

an increase in the monetary growth rate induced by an increase hi ofl export revenue, as 

the capital inflow is controUed by government. For Scenario B (x = 0.6) and Scenario 

C (x = 1), the hiflation rate is mduced by a combination of an increase in ofl export 

revenue and aUowing capital inflows. The lower the control on intemational caprtal 

mobiUty the larger the capital mflow, and hence the higher the initial increase m the 

inflation rate. However as the domestic nominal mterest rate decUnes, such caprtal mflow 

decUnes as does the monetary growth rate. 
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FIGURE 6.3.1a (Case 1) 

Inflation Rate {pc) 

% deviation from baseline 
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time (76 iterations) 

Series A Series B Series C Series D Series E 

A: x = 0.2,B: x = 0.6, C: x= 1, D: x = 0.2, E; x= 1 
A, B and C for a nominal fixed exchange rate regime. 
D and E for a nominal flexible exchange rate regime. 

With a flexible nomhial exchange rate regime, as we would anticipate, an mcrease 

hi oU export revenue would not affect the monetary growth rate, but rather h would 

strengthen the nominal exchange rate. Hence developments m the inflation rate arise 

mainly from adjustments of the nominal exchange rate. The adjustment of the inflation 

rate differs, depending upon the different degrees of caprtal mobihty m the case of a fixed 

nominal exchange rate regime. For Scenario D (x = 0.2) the appreciation of the nominal 

exchange rate would not influence capital flows, as the government controls intemational 

capital flows and hence the inflation rate. For Scenario E (x = 1) the appreciation of the 

nominal exchange rate induces caphal outflows resuhing in an inrtial decline of the 
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mflation rate below hs base value, as hidicated m Figure 6.3. la. The adjustment path of 

the hiflation rate wfll mfluence the mitial adjustment of the real exchange rate^^. 

InitiaUy the real exchange rate appreciates regardless of the value of x and the 

nominal exchange rate pohcy adopted, as shown in Figure 6.3. lb. The adjustment paths 

thereafter show mteresting differences. In the early part of the adjustment process for the 

fixed exchange rate scenarios, the appreciation of the real exchange rate overshoots its 

long run steady state and is larger for a smaUer x. For Scenario A, the appreciation of the 

real exchange rate is not only larger but also takes longer to achieve. Hence the mitial 

appreciation is more prolonged. This is influenced by the inflation rate which remains 

above its base level for a period of time. Thereafter the real exchange rate depreciates 

towards its long run rate m aU scenarios. 

For the flexible exchange rate scenarios, initiaUy, the adjustment path of the real 

exchange rate is shnflar, but a notable divergence is then apparent. Thereafter h 

depreciates toward the long nm steady state. The adjustment path of the real exchange 

rate is more volatfle for a fixed than flexible nominal exchange rate for a smaU value of x 

(Scenario A and Scenario D), but rt is comparable for x = 1 (Scenario C and Scenario E). 

InitiaUy this is mamly hifluenced by developments of the mflation rate, as can be observed 

from Figure 6.3.1a. The adjustment paths of the real exchange rate have a strong 

mfluence on the development of the rest of the key macroeconomic variables under 

study. 

^̂ By definition the real exchange rate is the nominal exchange rate deflated by the price of the domestically 
produced non oil output. The inflation rate is induced by, for example, an increase in either the nominal 
exchange rate and/or the price of non oil output. 
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FIGURE 6.3.1b (Case 1) 

Real Exchange Rate (c) 
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A: x = 0.2, B: x = 0.6, C: x= 1,D: T = 0.2, E: x= 1 
A, B and C for a nominal fixed exchange rate regime. 
D and E for a nominal flexible exchange rate regime. 

Dutch disease consequences remain hi aU scenarios regardless of the nominal 

exchange rate regime and the value of x, as mdicated by the non ofl trade defich wiiich is 

largely influenced by the adjustment paths of the real exchange rate. 

This is especiaUy significant for non ofl e?q)orts, as shown in Figure 6.3.1c, wiiilst 

developments in non ofl inqiorts, as shown m Figure 6.3. Id, are also hifhienced by 

developments in real income. 

In the early period of adjustment non ofl exports decUne for aU scenarios, and this 

decline is greater for a fixed than a flexible exchange rate reghne for a conqiarable degree 

of intemational capital flow controls. Thereafter non ofl e>q)Orts recover but remain 
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below their base value. Hence adoptmg a flexible exchange rate combined with perfect 

capital mobility offers the prospect of less deterioration m non ofl e?q)orts although 

mitiaUy, and for a very short period thereafter, rt is larger than adoptmg a flexible 

exchange rate combmed with a high degree of control over intemational caprtal mobility. 

Developments in non ofl inports are less volatfle than developments hi non ofl 

exports. This is mainly due to developments in non ofl iu^orts being influenced by a 

combination of the real exchange rate and an hicrease in real income. 

FIGURE 6.3.1c (Case 1) 

Non OU Exports (nox) 

% deviation from baseline 

time (76 iterations) 

Series A Series B Series C Series D Series E 

A: T = 0.2,B: x = 0.6,C: x= 1 D: x = 0.2,E: x= 1 
A, B and C for a nominal fixed exchange rate regime. 
D and E for a nominal flexible exchange rate regime. 

Over the short run ahering the nominal exchange rate reghne from fixed to 

flexflile mcreases the non ofl inports by less than for the high degree of control over 
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intemational caphal mobility scenario, but h is comparable to the perfect hitemational 

caphal mobflity scenario. 

The adjustment path of non ofl hrports and exports suggests that a flexible 

nominal exchange rate combined with perfect caphal mobflity, offers less deterioration of 

the non ofl trade balance hence the smaUer are the Dutch disease consequences. However 

during the initial period of the adjustment process it is shghtfy larger. 

The physical caphal stock accumulates throughout the adjustment process for 

both Scenarios C and E (perfect capital mobiUty and a fixed and flexible exchange rate 

respectivefy). It decumulates during the earfy part of the adjustment process in Scenario 

B. hi Scenario D it decumulates over the short run but then accumulates graduaUy, but 

remaining lower than hs base value predomhiantiy, as it recovers towards long run 

equilibrium. 

The shnulation resuhs mdicate that perfect caprtal mobUity offers potential 

benefits to the accumulation of the physical caprtal stock, with this being marginaUy 

larger with a flexible exchange rate m the earfy period of adjustment as shown hi Figure 

6.3. le. Such accumulation can play a vital role m the development process. 

Non oU output increases mitiaUy in aU scenarios, continuousfy increasmg for 

Scenarios C and E, marginaUy mcreasing decreasmg and then increasing again hi 

Scenario D and hnmediately declining and then mcreasing m Scenario A In aU scenarios 

non ofl output remains above its base value throughout the adjustment process. 
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FIGURE 6.3.1d (Case 1) 

Non OU Imports (nom) 

% deviation from bsiseline 

time (76 iterations) 

FIGURE 6.3.1e (Case 1) 

Physical Capital Stock (k) 
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A: X = 0.2, B: X = 0.6, C: x = 1 D: x = 0.2, E: x = 1 
A, B and C for a nominal fixed exchange rate regime. 
D and E for a nominal flexible exchange rate regime. 
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These resuhs mdicate that the largest initial benefits of an ofl boom on non ofl 

output arise from Scenario E (flexible nominal exchange rate and perfect capital 

mobility), and the least and most volatfle adjustment of non ofl output occurs for 

Scenario A. 

FIGURE 6.3.1f(Case 1) 
Non OU Output (ysno) 
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Net foreign asset stocks initiaUy decline for aU scenarios except for Scenario A, 

as indicated hi Figure 6.3. Ig. Thereafter they continuousfy decline in aU scenarios, but 

they decUne at a smaUer rate for Scenario D. This indicates that the current account is in 

persistent defich. Hence m aU scenarios the deteroriation of the non ofl trade balance, 

offsets the hiprovement m the ofl trade balance. The adjustment process of net foreign 

assets indicates that a flexible exchange rate, combined with a high degree of caphal 

mobflity, offers the prospect of a smaUer decUne of net foreign asset stocks. 
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FIGURE 6.3.1g (Case 1) 

Net Foreign Asset Stock (f) 

% deviation from basUne 

- 1 0 
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Series A ' Series B —*— Series C ~S— Series D —*<— Series E 

PrK'ate sector real wealth deteriorates m aU scenarios throughout the adjustment 

process, except for a marginal mcrease m Scenario D. This mdicates that the adjustment 

process of private sector real wealth is strongly mfluenced by developments m the 

foreign asset stock. 

FIGURE 6.3.1h (Case 1) 

Private Sector Real Wealth (W«) 

% deviation from baseline 

time (76 iterations) 

Series A —I— Series B ~ * ~ Series C —^— Series D ~**~ Series E 
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The above discussion mdicates that Dutch diseases consequences are apparent in 

aU scenarios. This effect is sUghtly less for perfect caprtal mobflity combined with a 

flexible rather than fixed nomhial exchange rate regime. However this process is less in 

the early period of the adjustment process for a flexible nominal exchange rate combined 

with a high degree of intemational caprtal mobihty. OveraU perfect caprtal mobility 

(Scenario C and E) offers potentiaUy fevourable benefits to the macro variables during 

the adjustment process. This is indicated by a smaUer non ofl trade defich, a larger 

hicrease in non ofl output, a smaUer decline in private sector real weahh, and a larger 

accumulation of physical capital stock, although net foreign asset stocks decumulate by 

less. These are initiaUy shghtfy more if perfect caprtal mobflity is combined with a flexible 

nomhial exchange rate. 

6.3.2 Case 2 OU Price Increase Shock 

This case is concemed with anafysing a positive ofl price shock, associated with 

the 5 scenarios aforementioned. The simulation results indicate that both the nommal 

exchange rate regime and the degree of capital control, play an in:q)ortant role in the 

development of aU the major macroeconomic variables during the adjustment process as 

can be observed from Figure 6.3.2a to Figure 6.3.2h. The most pronounced effects occur 

on impact and in the early periods of the adjustment process. The key variables m this 

adjustment process hiitiaUy are the real exchange rate and the inflation rate. This is due 

to the fact that an increase in foreign currency revenue arisng from an oU related shock, 

wiU initiaUy influence the adjustment of the non oU good price for the fixed exchange rate 
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regime and the nominal exchange rate for the flexible exchange rate regime. These wfll 

mfluence the development of both the real exchange rate and the inflation rate. 

The simulation results indicate that the rate of inflation increases initiaUy with a 

fixed exchange rate (Scenarios A, B and C) being highest for Scenario C (perfect 

intemational capital mobility) initiaUy, but stabilismg very quickly thereafter as shown in 

Figure 6,3.2a. 

FIGURE 6.3.2a (Case 2) 

Inflation Rate {pc) 

% deviation from baseline 

time (76 iterations) 

A: x = 0.2,B: x = 0.6, C: x= 1,D: x = 0.2,E: x= 1 
A, B and C for a nominal fixed exchange rate regime. 
D and E for a nominal flexible exchange rate regime. 

In Scenario A the mflation rate appears to remain above hs base value until long 

run equiUbrium is estabUshed. For a flexible nominal exchange rate, as we would 

anticipate, the inflation rate is nearly unaffected. For a fixed nommal exchange rate this 

adjustment process is mainly mfluenced by the monetary growth rate, wiiilst for a flexflile 

nommal exchange rate it is influenced by developments in the nominal exchange rate. 



154 

This discussion suggests that the least effect upon inflation arishig from an hicrease in the 

price of ofl is for a flexible nominal exchange rate combined with perfect intemational 

caphal mobility. 

Inrtialfy the real exchange rate appreciates regardless of the value of x and the 

nominal exchange rate pohcy adopted, as shown in Figure 6.3.2b. The adjustment path 

for each scenario indicates interesting differences. For the fixed exchange rate scenarios 

the real exchange rate appreciates by more mhiaUy the larger is x, whilst for the flexible 

exchange rate scenarios h appreciates by less the larger is x. 

FIGURE 6.3.2b (Case 2) 

Real Exchange Rate (c) 

% deviation from baseUne 
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A- x = 0.2,B: x = 0.6,C: x= 1,D: x = 0.2,E: x= 1 
A, B and C for a nominal fixed exchange rate regime. 
D and E for a nominal flexible exchange rate regime. 
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It appreciates contmuousfy thereafter except for Scenario D. In Scenario D the 

real exchange rate depreciates for a period of time after rts mhial depreciation before rt 

appreciates towards long run steady state, with the the extent of this bemg less than for 

the other scenarios. 

The above discussion indicates that perfect caprtal mobiUty offers the prospect of 

a smoother adjustment process for the real exchange rate, and the extent of the 

appreciation is sUghtly less with a flexible exchange rate. However a flexftile exchange 

rate combined with greater control over intemational caprtal mobiUty, offers a smaUer 

appreciation of the real exchange rate throughout the adjustment process except for the 

mitial period. The adjustment path of the real exchange rate has a strong influence on the 

development of the rest of the key macroeconomic variables under study. 

Dutch disease consequences appear in aU scenarios regardless of the nominal 

exchange rate reghne and the value of x. The effect is larger upon non oU ejq)orts than 

for non ofl imports as in Case 1. Developments in non ofl exports are mainfy influenced 

by developments in the real exchange rate, whilst developments in non ofl hiqjorts are 

hifluenced by a combination of developments in the real exchange rate and real income. 

This discussion suggests that adopting a flexible exchange rate and perfect capital 

mobility offers the potential of a smoother adjustment process of the non ofl trade deficit. 

However adopting a flexible exchange rate combmed with a high degree of control over 

the capital market (Scenario D), leads to a more conqietitive situation for non ofl traded 

goods except for the early adjustment process as shown in Figure 6.3.2d. Hence for an 

ofl price hicrease the smaUest Dutch disease consequence is derived under Scenario D. 
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FIGURE 6.3.2c (Case 2) 

Non OU Exports (nox) 
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Series A —'— Series B * Series C —S— Series D ~"*~ Series E 

FIGURE 6.3.2d (Case 2) 

Non OU Imports (nom) 

% deviation from baseliin; 

Series A ~*~ Series B 

time (76 iterations) 
* - Series C -^- Series D -^*- Series E 

A: x = 0.2,B: x = 0.6,C: x= 1 D: x = 0.2,E: x= 1 
A, B and C for a nominal fixed exchange rate reghne. 
D and E for a nominal flexible exchange rate regime. 
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The caprtal stock accumulates throughout the adjustment process, except for a 

fixed exchange rate combmed with high control over caphal mobility in wiiich it 

decumulates for a short period. This accumulation of physical caprtal stock is noticeably 

larger than that for the other scenarios. Hence, if the government adopts a fixed 

exchange rate with perfect caphal mobUity (Scenario D), rt provides potentiaUy the 

largest benefits to the accumulation of physical caphal stock as in Figure 6.3.2e. 

FIGURE 6.3.2e (Case 2) 
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A x = 0.2,B: x = 0.6, C: x= 1, D: x = 0.2,E: x= 1 
A, B and C for a nominal fixed exchange rate regime. 
D and E for a nominal flexible exchange rate regime. 

Non ofl output mcreases m aU scenarios initiaUy, and continuousfy mcreases 

throughout the adjustment process with the exception of Scenario A (x = 0.2). The 

largest mcrease m non ofl output is under a flexible exchange rate combmed with high 

control over caprtal mobiUty (Scenario D), witii this agam bemg much larger than the 

other scenarios as hi Figure 6.3.2f 
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FIGURE 6.3.2f (Case 2) 

Non OU Output (ysno) 

% deviation from beiseline 

time (76 iterations) 
Series A Series B Series C Series D Series £ 

A T = 0.2,B: x = 0.6, C: x= 1, D: x = 0.2, E: x= 1 
A, B and C for a nominal fixed exchange rate regime. 
D and E for a nominal flexible exchange rate regime. 

Net foreign asset stocks increase throughout the adjustment process indicating 

current account surpluses, but are smaUer with a flexible exchange rate combined with a 

high degree of control over intemational caprtal mobiUty (Scenario D) as indicated in 

Figure 6.3.2g. The accumulation of net foreign asset stocks is larger for more than half 

the period of adjustment, under a fixed exchange rate combined with high control over 

capital mobihty. Hence in aU scenarios, the ofl trade balance offsets the deterioiiation of 

the non ofl trade balance. The adjustment process of net foreign asset stocks, indicates 

that a fixed nominal exchange rate combined with a high degree of caprtal mobility offers 

potentiaUy a larger accumulation of net foreign asset stocks. 
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FIGURE 6.3.2g (Case 2) 

Net fore^n Asset Stocks (f) 
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FIGURE 6.3.2h (Case 2) 

Private Sector Real Wealth (w*) 
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A: x = 0.2,B: x = 0.6, C: x= 1,D: x = 0.2,E; x= 1 
A, B and C for a nominal fixed exchange rate regime. 
D and E for a nominal flexible exchange rate regime. 
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Private sector real wealth declines hiitiaUy m aU scenarios, except Scenario D, as 

shown m Figure 6.3.2h. Thereafter it increases towards long run equiUbrium, with this 

increase being larger for Scenario D. 

The above discussion indicates that Dutch disease consequences are apparent in 

aU scenarios. The effects however are substantiaUy less for a flexible exchange rate 

combined with a high degree of intemational caprtal mobiUty, although in this case it is 

shghtfy larger during the early period of the adjustment process. However if the 

government adopted a fixed nominal exchange rate regime with perfect mtemational 

capital mobflity, there would be less deterioration m the non ofl trade balance. The 

capital stock accumulates throughout the adjustment process, except for a fixed 

exchange rate combined with high control over caprtal mobility, in wiiich there is 

decumulation for a short period of time. This accumulation of physical caprtal stock is 

noticeably larger than that for other scenarios. Hence if the government adopts a fixed 

exchange rate with perfect capkal mobflity (Scenario D), it provides potentiaUy the 

largest benefits to the accumulation physical caprtal stock as in Figure 6.3.2.e. 

OveraU these findings suggest that a flexible exchange rate combined with a high 

degree of control over capital mobihty (Scenario D), offers the most fevourable effects 

upon the key major macro variables except for net foreign asset stocks. However if the 

government adopts a fixed nominal exchange rate pohcy, perfect mtemational capital 

mobUity (Scenario C) offers less Dutch disease consequences and at the same time the 

adjustments paths are smoother than with high control over mtemational caprtal mobflity. 
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6.3 Summary, Conclusions and PoUcy ImpUcations 

6.3.1 Summary and Conclusions 

This chapter has presented the resuhs of macroeconomic developments and 

Dutch disease consequences, arishig from different pohcy scenarios towards both oU 

production and price shocks relative to the base case m Chapter 5. These simulations 

were conducted to provide altemative poUcy options for managing ofl related shocks, hi 

order to minimise the Dutch disease consequences and to enhance the benefits generated 

from such ofl related shocks. In this regard two groups of poUcies have been anafysed. In 

the first group of poUcies focus was placed upon whether government should spend 

more ofl revenue on investment or consumption expenditure, and whether the 

government should export more of the oU being produced or to use it primarily 

domesticaUy. In this group, 4 cases and 3 scenarios in each case, including the base case 

as in Chapter 5, were simulated. The second group of pohcies were concemed with 

government control over financial markets, in the determination of both the nommal 

exchange rate and mtemational caphal mobiUty. In this group there were 5 scenarios, 

including the base case as m Chapter 5. Different combinations of the nomhial exchange 

rate and degree of capital control for each source of ofl shock were identified. 

The analysis was conducted by shnulating the model outUned in Chapter 4 usmg 

the parameters estimated m Chapter 5, and mcorporating different values of key pohcy 

parameters. The results were conqiared with those of Chapter 5, the so caUed base case. 

In steady state the analysis focussed upon 9 key macroeconomic variables as m Chapter 

5 - the real exchange rate, mflation rate, government real income, non ofl output 

(supply), the physical caphal stock, non ofl exports, non ofl hiq)orts, net foreign asset 

stocks and private sector wealth. 
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The simulation results indicate that the government's pohcy response toward the 

usage of ofl production, domesticaUy or for export, and toward the spending of oU 

revenue, upon consumption or investment, has a very significant influence upon the 

development of key macroeconomic variables, both in long run equilibrium and during 

the adjustment process. In long run steady state the effect is greater for the ofl 

production hicrease than for the ofl price increase, regardless of the pohcy response 

adopted. The adjustment processes involved greater fluctuations for the oU price increase 

than ofl production increase case. The most significant difference in the adjustment paths 

among these poUcies, arises during the adjustment process up to 20 periods. 

The government's pohcy with regard to the nominal exchange rate and caprtal 

markets, also has a significant influence upon developments hi those macroeconomic 

variables. These altemative poUcies however only mfluence the adjustment process of 

the economy, whflst the long nm steady state equiUbrium for each Scenario is identical to 

the base case (Scenario A). This is due to the feet that for either nommal exchange rate 

reghne, and for a different degree of control over the caprtal market, m equilibrium there 

is no monetary accommodation and the balance of payments is zero for aU scenarios. For 

a fixed nominal exchange rate the adjustment process mhiaUy occurs through adjustment 

in the price of domestic non ofl goods, whilst for a flexible nominal exchange rate regime 

it occurs through adjustment in both the nominal exchange rate regime and the non ofl 

price. 

The government could, arishig from these ahemative poUcies, of&et or worsen 

the Dutch disease consequences from ofl related diocks, and could improve upon or 

deteriorate the performance of the other key macroeconomic variables. The magnitude 

and the adjustment path of the aforementioned macroeconomic variables, are different 
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for different poUcy options and for different shocks. The conclusion therefore wfll be 

divided into altemative outcomes derived from ahemative uses of ofl production and ofl 

revenue, and from altemative combinations of the nominal exchange rate and degree of 

control over the caprtal markets. 

The numerical results suggest that in steady state the macroeconomic 

performance of an economy, such as the one under study, subject to ofl production and 

price shocks, can be ktqiroved by adopting a more development (investment) oriented 

strategy towards the additional revenue generated. The effects, in percentage terms, from 

altering the government caprtal transfer however is larger for an ofl production increase 

than for an ofl price increase, arising mamly from a greater effect on the real exchange 

rate. This hiqiroved performance relates to non ofl output, physical caprtal stock, net 

foreign asset stocks, and has a much larger effect upon private sector real weahh. In the 

case of an increase in ofl production, this poUcy inqiroves the private sector real weahh 

from below to above its base value. Emphasis upon stimulating consumption 

expenditure, on the other hand, wiU produce less fevourable outcomes for each of these. 

The Dutch disease consequences however remain, even though the government 

may have spent aU of the ofl revenue on investment. This is mainly due to the real 

exchange rate appreciation arismg from an hicrease m foreign exchange generated by 

additional ofl export revenue, which leads initiaUy to monetary growth, and hence 

mflation, which wiU transmh hself to an increase in the price of non oU output. In 

addition to that an mcrease m real ofl revenue raises demand for non ofl output which 

leads to an increase in the price of non ofl output, resultmg in a larger appreciation of the 

real exchange rate. 
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UnUke adoptmg a more or less development oriented pohcy, adopting a more or 

less export oriented pohcy has no influence upon the development of major 

macroeconomic variables for an oU price increase. This is not suprising smce for the 

three scenarios conducted ofl production and ofl exports remam unchanged. Adopting a 

more export oriented pohcy leads to a smaUer mcrease in non ofl output and the caprtal 

stock, and is smaUer than that for the more development oriented pohcy. However h has 

a large positive effect upon net foreign asset stocks and private sector wealth, and is 

larger than for the case of a more development oriented pohcy. The latter development 

offers the prospect of expanding the capacity of non oU output and hence achieving 

fester economic growth through stimulathig consumption and creating an ability to invest 

over and above that of governments, whfle large increases in net foreign asset stocks 

offer a greater ability to import of essential capital goods to sustain economic 

development. Emphasis upon less ofl exports, on the other hand, wiU produce less 

favourable outcomes for each of these variables. 

Ehitch disease consequences worsen substantiaUy if a more ofl export oriented 

stance is adopted, arismg from a significant appreciation of the real exchange rate. 

However it would be partiaUy offset by a significant increase in net foreign asset stocks 

and private sector real wealth, as discussed above. A less oU ejqiort oriented pohcy is the 

only one that could remove the Dutch disease consequence from the ofl related shock. 

However, this pohcy would have adverse effects upon net foreign asset stocks and 

private sector real wealth, as discussed above. 

In general, during the adjustment process, the adoption of a more development 

oriented pohcy by government towards the ofl revenue, smooths out the adjustment of 

the major macroeconomic variables relative to the base case m Chapter 5 for both an ofl 

production and ofl price shock. However the effects are larger and more volatfle for an 
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ofl production shock in comparison to that of an ofl price shock, arismg from a larger and 

more volatfle adjustment of the real exchange rate. 

The most important resuh derived from this adjustment process is that, without a 

government capital transfer to the private sector, the non ofl trade balance deteroriates 

by more than with a caprtal transfer, and non ofl output declines below rts base value for 

nearly 20 periods for both ofl shocks. These are induced by a substantial decumulation of 

physical caphal stock. On the other hand, for the ofl production hicrease shock, if the 

government spends aU of the ofl revenue on investment, private sector real wealth wiU be 

higher than its base value. However during most of the adjustment process private sector 

real wealth remains below its base value. With regard to altering ofl exports the most 

significant effect on the adjustment process, is that lowering ofl e^qiorts leads to an 

increase in non ofl exports above its base value. However, during nearfy half of the 

adjustment process it remains below rts base value. These findmgs again strongly suggest 

that if this study only focusses on steady state equiUbrium, the conclusions would be 

misleading. 

The Dutch disease consequences remam throughout the adjustment process 

regardless of aUocation of ofl production or spendmg of the revenue, except for the case 

of lowering ofl exports. The effect is more pronounced diuing the first half of the 

adjustment process from altering government spending. On the other hand rt is more 

pronounced during the second half of the adjustment process from altering ofl exports, 

which lead to an mcrease m non ofl exports higher than hs base value as discussed above. 

These findings again strongfy support the view that m analysmg the macroeconomic 

consequences of ofl related shocks for the Indonesian economy, the anafysis of the 

dynamic adjustment process is very inoportant. 
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Major conclusions with regard to ahemative nominal exchange rate pohcies 

combined with varying degrees of control over caprtal markets can be derived from the 

simulation resuhs. The most pronounced effects occur in the early periods of the 

adjustment, and this is larger and more volatfle for ofl production than for the ofl price 

hicrease case. In addhion to that, the adjustment process is larger and more volatfle with 

a high degree of control on caphal mobility than with perfect caprtal mobiUty for either 

exchange rate reghne. The key variable m this adjustment process is the real exchange 

rate. 

Dutch disease consequences exist during the adjustment process regardless of the 

nommal exchange rate regime and the capital market pohcy adopted, for either ofl shock, 

and is larger during the short run. The effect is smaUer for non oU imports as the effect of 

the real exchange rate appreciation is partiaUy offset by developments in real income. 

The worst effects occur for a fixed nominal exchange rate combined with a high 

degree of control over caprtal mobUhy (the base case). Hence changmg the nommal 

exchange rate from a fixed to flexible reghne, or reduced government control over 

intemational capital mobUity, or a combination of these, would hnprove the performance 

of the non ofl trade balance and hence reduce the Dutch disease consequences of the ofl 

related shocks. 

For the ofl production increase shock adopting perfect caphal mobflity offers a 

smaUer Dutch disease effect, and is comparable for either nominal exchange rate reghne 

except for the mitial adjustment. For the mitial adjustment, however, the Dutch disease 

effect is less for a combination of high degree of control over hitemational caprtal 

mobflity and a flexfljle exchange rate reghne, than perfect capital mobflhy. 
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For an ofl price mcrease shock adoptmg perfect caprtal mobflity smootiis and 

moderates the adjustment process of non ofl exports and hi^orts for eitiier nommal 

exchange rate pohcy, as m the case of an ofl production increase shock. However 

controUmg the caphal market, combmed wrth a flexftile exchange rate, offers the 

prospect of a greater uKprovement in non ofl trade, m con^jarison to any other pohcy 

combination although it does worsen during the mhial stage of the adjustment process. 

For an ofl production hicrease shock, non ofl output, physical caphal stock and 

private sector wealth benefit more from perfect caprtal mobflity, bemg nearfy the same 

for either nommal exchange rate reghne. Net foreign asset stocks benefit more from a 

high degree of control over mtemational capital mobflity. However this initiaUy 

accumulates by more if it is combmed whh a fixed nomhial exchange rate (base case), 

whilst towards the long run steady state rt accumulates by more if it is combmed with a 

flexible nomhial exchange rate. 

However, for the case of an ofl price increase a flexible exchange rate, combmed 

with a high degree of control over caprtal mobflity, offers the largest benefit for the 

physical capital stock, non ofl output and private sector real wealth from the initial 

adjustment process untfl long run steady state is achieved. Net foreign asset stocks, 

however, mitiaUy benefit more from the base case, whilst rt is conqiarable with perfect 

capital mobility towards the long nm steady state. 

The above discussion suggests that, for an economy such as Indonesia, overaU 

caphal market Uberalisation provides a potential benefit to key macroeconomic variables, 

and that this is enhanced with a flexible exchange rate. 

These results strongly suggest that a dynamic analysis is inq)ortant in order to 

identify the most appropriate poUces m order to overcome the unfevourable effects of ofl 
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related shocks and to enhance hs benefits, as the effects are sigmficantfy different 

between the early period of the shock and m the long run. These are especiaUy inqiortant 

for a developing ofl exportmg coimtry such as hidonesia, as most of Indonesian busmess 

is smaU and finds it hard to cope with the negative effects of ofl related shocks especiaUy 

during the earfy period of adjustment. 

6.3.2 PoUcy ImpUcations 

Within the framework of this study, to reduce the Dutch disease consequences, 

and to enhance the benefits generated from either ofl related shock, rt is concluded that 

the government should adopt a more development oriented pohcy towards the ofl 

revenue. This wiU directly induce non ofl output and the accumulation of caprtal stock 

that would partiaUy offset the effects of the appreciation of the real exchange rate arismg 

from such oU shocks, and would have fiirther positive effects on the development of 

other key macroeconomic variables for either source of shock. This pohcy would have 

benefits over the long nm and also during the adjustment process. The Dutch disease 

consequences however stiU remain, but theh intensity could be reduced. 

With regard to the aUocation of the ofl production, either a more or less export 

oriented pohcy would not satisfy aU of the key macroeconomic variables either during 

the adjustment process or in the long run. For an oU production mcrease shock, an 

hicrease in ofl exports lead to an accumulation of physical capital stock, an mcrease m 

non ofl output, net foreign asset stocks, and private sector real wealth, but worsen the 

performance of the non ofl trade balance, and vice versa for less ofl exports. However it 

can be suggested that a more ofl export oriented pohcy should be adopted, if the 

government could ensure that the larger potential benefits for the other key variables 

would compensate the larger deterioration in the non ofl trade deficit. 
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Irrespective of which pohcy is adopted, the Dutch disease consequences however 

remain. The government could aUocate development expenditure more to non ofl 

exported goods, to compensate for loss of output due to the appreciation of the real 

exchange rate. This requires fiirther study to analyse the most appropriate aUocation of 

such government investment on either non traded and non oU traded goods, especiaUy to 

lagging non ofl traded sectors such as agriculture which would in^rove not only the non 

ofl trade performance but also other key macroeconomic variables. 

The above pohcy hrpUcations suggest that for an ofl price hicrease the most 

appropriate pohcy is a flexible exchange rate combined with a high degree of control 

over the capital markets, although net foreign assets accumulate by less. On the other 

hand for the ofl production increase case, the most appropriate poUcy combination is 

perfect capital mobihty combined with a flexible exchange rate although net foreign 

assets decumulate by more. 

FinaUy it is strongly suggested that when modelling, identifying and analysmg the 

economic effects of ofl related shocks, the model used should be dynamic m nature as the 

effects can be significantfy different during the adjustment period, especiaUy during the 

hutial adjustment, to that in the long run. 



CHAPTER? 

Summary, Conclusions, PoUcy ImpUcations and Further Studies 

This final chapter is devoted to bringing together the major findings and pohcy 

hi^Ucations derivable from this anafysis, and to suggest areas for fiirther study wiiich 

would extend the resuhs of this study and offer fiirther pohcy altematives. This chapter 

wiU be divided into summary and conclusions, pohcy hrphcations, and suggestions for 

fiirther study. 

7.1 Summary and Conclusions 

The primary objective of this thesis has been the development of a dynamic long 

run macroeconomic model for Indonesia, focussing upon the contribution of oU 

developments on that economy's real oU revenue (equivalent to government real income), 

non oU output (equivalent to private sector real hicome), real exchange rate, physical 

capital stock, hiflation rate, net foreign asset stock, private sector real weahh, non ofl 

exports and non ofl imports. These key variables were chosen because they are inqiortant 

factors in the process of economic development of the country and mtegral to economic 

growth, hicome distribution and economic stabflity. Any changes m these variables, 

arismg from an ofl related shock, wiU mfluence the development of other variables and 

the domestic economy as a whole. Whilst focussmg upon ofl developments, the model is 

suflficientiy general, however, for analyang the economic effects arismg from non ofl 

shocks, and also offers a wide range of possible pohcy prescriptions that could be 

incorporated such as the inclusion of income tax. 

The model ejqihcitiy mcorporates the mam characteristics of the ofl sector in 

Indonesia, where the government has direct control over ofl production and rts usage, 

either domesticalfy or for export, and the usage of the ofl revenues either for mvestment. 
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with the objective of stimulathig production, growth, and exports in certain sectors of the 

economy to achieve developmental objectives, or for consumption. The domestic 

economy is affected onfy by the way in wiiich the government responds to these. These 

government pohcy responses are clearly poUticaUy determmed, and have a major bearing 

upon the evolution of the macro economy. The in:q)act of these poUcies on the domestic 

economy, however, would also depend on other government pohcies, such as those 

towards the exchange rate, interest rate, trade pohcies, caphal markets, and the private 

sector's responses both to the ofl revenue and to these other poUcies as weU. 

The model developed here took mto consideration an appropriate theoretical 

framework related to the booming sector theory. Such a theoretical framework can be 

set within the context of either a static or dynamic framework, and have either a short or 

long nm focus. The static analysis was discussed in detafl by utilising the Salter model 

(1957), which was presented m Chapter 3 part 1. This approach however onfy compares 

equiUbrium states, givmg Uttle insight mto Ukefy adjustment processes (see for example 

Gregory, 1976). A dynamic framework, which is central to this study, is more relevant 

from a pohcy perspective. The origm of this from the perspective of this study, was 

found m the contribution of Dombusch (1976). Later anafyses, which enq)hasised the 

dynamic nature of the adjustment process arising from ofl related shocks, focussed upon 

the short to medium term (see for example Buiter and Purvis (1982), Eastwood and 

Venables (1982), and Bruno and Sachs (1982) ), and long term (see for exanqile Harvie 

(1993, 1994), Harvie and Gower (1993) and AUen, Srinivasan and Vmes (1993)). 

The long nm nature of the adjustment process has been anafysed by inclusion of 

capital stock accumulation m the product market. This process is particularly hi5)ortant 

in the context of a rapidfy developmg economy such as Indonesia, with hs resuhing 

effects upon the economy's potential supply of output, and foreign asset stock 

accumulation arishig from developments in the current account. The long run steady 
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state wiU also have a major bearing upon the dynamic adjustment process over both the 

short term and medium tema. 

Having contrasted and compared these modelling approaches, and grvoi the 

pohcy oriented nature of this study, the most appropriate framework in wiiich to anafyse 

the effects of ofl related shocks for the Indonesian economy, it was concluded, was that 

of a long run and dynamic theoretical macroeconomic model The Harvie and Gower 

(1993) and Harvie (1993) models were adopted as a foundation for the model used in 

this study. 

A crucial assunqitions underlying these studies was their enqihasis on the 

existence of a developed economy, and this is clearly not appropriate for a developing 

economy such as Indonesia. In addition these studies develop cases where the ofl 

revenues primarily accme to, and expenditure is determined by, the private sector, which 

also determines the aUocation of ofl production for export or domestic usage or both. 

Hence a number of amendments were made to the basic framework, to make rt relevant 

for the study of an economy such as Indonesia. Most hrqiortantiy, this study assumes that 

both ofl production and hs revenue are in the hands of government, and both the financial 

and capital markets are highly controUed by government. In addition rt was inqiortant to 

take into accoimt that Indonesia has experienced both fixed and flexible nominal 

exchange rates, and finaUy that Indonesia has an abundance of labour, especiaUy 

unskUled labour, so that labour is not a constraint to domestic production. These 

amendments wiU generate different resuhs on the process of economic adjustment 

towards the long nm equilibrium, and the long run equilibrium hself 

Li developing the model for Indonesia some earher studies anafyshig the effects 

of the ofl boom on the Indonesian economy were also investigated, such as those by 

Pangesm (1986), GeUi (1985, 1986), and Wan (1986, 1990a, 1990b). These studies 

however have tended to focus upon the short run, and to adopt a corqiarative static 
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approach emphasising sectoral effects. In addition, and most in:q)ortantfy, none of these 

studies expUchfy mcorporates the feet that the government has direct control over the 

use of ofl production and the spendmg of the ofl revenue, wiiich has a primary influence 

upon the effects of ofl related shocks upon the hidonesian economy. Furthermore, aU of 

these studies assume that the economy is operatmg with a fixed exchange rate with no 

mtemational capital mobihty. FmaUy, none of the existing studies consider the 

contribution of wealth and permanent hicome to the adjustment process. 

The key assimq)tions of the model used here can be summarised as foUows: rt is 

dynamic and emphasises the long run; economic agents possess rational expectations; 

both oU production and oU revenue are in the hands of the government, and the 

government spends aU the revenue. This spending wiU affect the domestic economy 

mdirectly through its effects on the real exchange rate and also directly through capital 

transfers to the private sector, wiiich wiU induce the expansion of non ofl output; there is 

surplus labour m the economy; the domestic economy produces one conqiosrte non ofl 

good which can be consumed domesticaUy and is an irqierfect substitute for imported 

goods; and finaUy, the economy operates under a fixed nominal exchange rate, and the 

government exercises control over the capital market. The last two assunptions were 

later relaxed to reflect the gradual movement towards a more liberalised economy. 

Detafls of the model, and its assunqitions, were presented in Chapter 4. 

The study also enqihasised the identification of ahemative, and appropriate, 

government pohcy responses to ofl related shocks, m order to minimise the possible 

Dutch disease consequences and optimise the benefits arising from such ofl related 

shocks. This is of particular inqiortance to both the government and the private sector. 

To conqiare outcomes arismg from these ahemative pohcies, the study utilised a 

numerical simulation procedure known as "Saddlepoint". This shnulation procedure 

provided both the steady state properties and adjustment of key macroeconomic 
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variables, for the base model and variants of rt. For simulation purposes onfy some of the 

stmctural parameters of the model were enqihicalfy estimated by using Two-Stage Least 

Squares (2SLS), because some of the variables, such as the real return to caprtal and 

Tobin's q ratio, are not weU documented for the period of study and hence rt was 

inqiossible to estimate aU of the variables simuhaneously. The rest of the parameters 

were approximated by usmg existing studies. The parameters were esthnated for three 

diBFerent periods, namefy during the ofl boom, after the ofl boom, and finaUy for the 

whole period of the study. These three different sets of parameter estimates enable an 

identification of the appropriate numerical value of the parameters of the model under 

analysis. These are essential to the generation of the simulation results presented, and the 

pohcy conclusions derivable from this. The study covered the period 1973 to 1991, 

capturing both the oU boom and post ofl boom periods and the mtegration of Indonesia 

into the global economy as reflected in the movement toward a flexible exchange rate 

and mtegration of its financial markets, including mterest rates, with global financial 

markets. 

The analysis was conducted in two stages. The first stage involved analysing the 

Indonesian economy during the ofl booms, from 1973 to 1983, a period characterised by 

a the operation of a fixed exchange rate system and substantial control over capital 

mobiUty, and is referred to as the base case. Secondfy, altemative government pohcy 

responses to the ofl related shocks were then mcorporated, and conqiared to the resuhs 

for the base case. 

The analysis enqihasised the adjustment of 9 key macroeconomic variables, as 

summarised previously, and two shnulations were conducted, 

i) An mstantaneous and unanticq)ated 10 percent increase in ofl production; and 

U) An instantaneous and unanticqiated 10 per cent increase in the price of oiL 
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The major conclusions arismg from these shnulations were that, for an economy 

such as Indonesia, the mfluence of the ofl related shock has been significant on rts 

macroeconomy both for long run steady state and for the adjustment process. The ofl 

price mcrease shockhas a larger potential benefit to the economy than the ofl production 

shock, ahhough the potential for Dutch disease effects are apparent for both cases. 

In the long run, the government's real income, which is equivalent to the real ofl 

revenue, private sector real hicome which is equivalent to non ofl output, physical caprtal 

stock, net foreign asset stocks, and private sector weahh hicreased for the ofl price 

shock. They were also relatively larger m comparison to the ofl production mcrease case, 

for an equivalent percentage shock, except for non ofl output and the physical caprtal 

stock. However both foreign asset stocks and private sector wealth declined for the case 

of an ofl production shock. The adjustment process was more pronounced during its 

early periods for both cases, and was more volatfle for the ofl production than the ofl 

price increase case. 

Focussmg upon the issue of the Dutch disease, rt was concluded that in Indonesia 

the Dutch disease effects are apparent throughout the adjustment process for both ofl 

shocks and are larger for the ofl price mcrease case m comparison to that for the ofl 

production increase case. Furthermore the ofl related shocks have a long run effect as 

indicated by a prolonged adjustment of the caprtal stock from the short run to the long 

nm, whflst other variables attain steady state much earUer. 

The key factor influencing these developments was developments in the real 

exchange rate. An n hicrease in the price or production of ofl wiU directfy influence the 

development of the real exchange rate, through affecting the domestic price of non ofl 

output, given a fixed nominal exchange rate. However an hicrease in the price of ofl wiU 

also directly influence the development of the consumer price level, which wiU be 

transmitted to the price of non ofl output and hence induce a greater appreciation of the 
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real exchange rate (see equation 11, Chapter 4). This is not tiie case for an mcrease m tiie 

production of ofl. As a result, the real exchange rate wiU appreciate by more m the case 

of an ofl price increase. 

The development of the real exchange rate, as weU as the rest of the 

aforementioned vaiables, was also hifluenced by government caprtal transfers to the 

private sector, which directly mduced developments m the production of non oU output 

which had fiirther effects on the real exchange rate and the rest of variables. ShnUarfy the 

aUocation of the ofl production, for either export or domestic usage, contributed to the 

development of these key macroeconomic variables, through rts effects on the ofl trade 

balance and thus the real exchange rate. 

The assimqition of a fixed nominal exchange rate and high control over caprtal 

markets also exerts a significant influence on the development of these macroeconomic 

variables. However the influence of these poUcies could not ejqiUcrtly be identified from 

an analysis of the simulation resuhs of the base case alone. To test for the contribution of 

these poUcies to the development of the aforementioned variables, the base case was 

simulated by altering these poUcies. 

The second stage of the analysis focussed upon an analysis of ahemative 

government pohcy responses towards the ofl shocks, and considering the potential 

effects upon the macroeconomy arishig from these pohcy responses. These were then 

cortpared with the results from the base case outUned above. This anafysis provided the 

basis for evaluating ahemative pohcy options arismg from ofl related shocks, in order to 

minimise the Dutch disease consequences and produce more fevourable outcomes for 

key macroeconomic variables during the process of adjustment. 

The poUcy responses emphasised focussed upon two broad groupings. The first 

group consisted of pohcy altematives with regard to the spending of the ofl revenue 
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generated, and the usage of the ofl production. The second group consisted of pohcy 

ahemativesregardingthenommalexchangeratereghneand theoperationofcaprtal markets. 

With regard to the use of the ofl revenue, this can range from spending aU of the 

ofl revenue in fevour of investment or consumption, whilst with regard to the use of the 

ofl production this can range from the fevouring of exports to that of domestic usage. 

The aUocation of oU production to either domestic usage or ejqiort, as weU as the 

aUocation of the oU revenue to either consun^tion or mvestment, has varied from period 

to period. 

With regard to the nominal exchange rate, the possibilities range from fixed to 

managed floating to perfectly flexible. In the case of the caphal market, the pohcy could 

range from no capital to perfect capital mobility intemationaUy. Indonesia has 

experienced various combinations of these poUcies. At the same time, the government 

has adjusted its pohcy with regard to the nominal exchange rate and the operation of 

capital markets. These two poUcies have ranged from a fixed nominal exchange rate 

combined with a very high degree of caphal control, as in the base case outlined in 

Chapter 5, moving graduaUy towards a flexible nominal exchange rate combined with a 

more open capital market as outlined m the analysis of Chapter 6. The government has 

pursued these adjustment pohcies largefy in response to both the mcreased oU revenue 

during the ofl boom period 1973-1983 and foUowing the decUne in the ofl price 

thereafter, as weU as the recent mteraction with the global economy in order to maintain 

sustainable growth of the economy (see Chapter 2). 

The analysis was conducted by simulatmg the base case and mcorporating 

different values of the key pohcy parameters, and focussed upon the adjustment of 9 key 

macroeconomic variables. Both groups of pohcy ahematives were anafysed for the case 

of an ofl price and ofl production shock. In the first group 4 cases and 3 scenarios for 
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each case were shnulated, wiiilst in the second group of poUcies 2 cases and 5 scenarios 

were simulated. 

The simulation results hidicated that the government's pohcy response towards 

the usage of ofl production, domesticaUy or for export, and towards the spendmg of ofl 

revenue upon consunqition or investment, has a very significant influence upon the 

development of key macroeconomic variables both in long run equiUbrium and during the 

adjustment process. The government's pohcy in regard to the nominal exchange rate and 

capital markets, also has a significant influence upon developments in these 

macroeconomic variables. These latter pohcies, however, only influenced the adjustment 

process of key macroeconomic variables, because under a different nominal exchange 

rate regime combmed with a different degree of control over the intemational caprtal 

market the long run monetary growth, assuming no monetary accommodation, retains rts 

base value and the balance of payments is also m equiUbrium. Hence the long run 

equiUbrium for these altemative pohcies is as in the base case (Scenario A as was shown 

in Chapter 5). 

The government could therefore, arising from these altemative poUcies, offset or 

worsen the Dutch disease consequences of oU related shocks, and could improve upon or 

weaken the performance of the key macroeconomic variables. The magnitude of the 

adjustment path of the aforementioned macroeconomic variables are different for 

different pohcy options, and for different shocks. These differences mahfly arise from 

different initial effects of the ofl related shocks on the real exchange rate. 

The numerical results suggest that in the steady state, adopting a more 

development (investment) orientated stance towards the additional ofl revenue generated 

hrproved the macroeconomic performance of the economy. This iitq)rovement in 

performance was more noticeable for the ofl production than for the ofl price shock. This 

hrproved performance related to that of non ofl output, the physical caphal stock, net 
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foreign asset stocks, with a much larger effect upon private sector real weahh. En:5)hasis 

upon sthnulatmg consumption expenditure on the other hand, produced less fevourable 

outcomes for each of these. 

The Dutch disease consequences however remain, even though the government 

may have spent aU of the ofl revenue on mvestment. This is mainfy due to the feet that 

although the government spends aU of the ofl revenue generated on investment, the price 

of domestic non ofl goods stiUs increases relative to imported goods but is less than if the 

government spends some on investment and the rest on consuirption. Hence the real 

exchange rate appreciates resulting in increased non ofl imports and lower non ofl 

exports. 

Adopting a more export oriented pohcy stance arismg from an ofl production 

shock, suggests that in the steady state there is a large positive effect upon net foreign 

asset stocks and private sector wealth and that this is larger than that for an equivalent 

shock where a more development-oriented pohcy stance is adopted. The effects however 

are much smaUer upon non ofl output and the capital stock, in comparison to where a 

more development oriented pohcy is adopted. £n:q)hasis upon less ofl exports, on the 

other hand, wiU produce less favourable outcomes for each of these variables. 

Adopting a more, or less, export oriented pohcy subject to an ofl price mcrease, 

however, has no influence upon the development of major macroeconomic variables in 

the context of the simulation conducted. The results derived were equivalent to that of 

an ofl price increase alone, as in the base case. 

Dutch disease consequences are more Ukely, not surprismgfy, the larger are ofl 

exports. This is due to a greater appreciation of the real exchange rate, wiiich 

deteriorates the con^etitiveness of non ofl exports. Desprte this adverse effect rt is 

insufficient to prevent a sizeable accumulation of foreign asset stocks, which is a 

reflection of continuous current account surpluses. Where less ofl is exported, the 
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analysis suggests that fhe adverse effects on other key macroeconomic variables 

dominate any improvement in non ofl trade, and this may be regarded as an undeshable 

feature in regard to the economic development of such an ofl exporting economy. 

In general, during the adjustment process, adopting a more development oriented 

pohcy smooths out the adjustment of the major macroeconomic variables relative to the 

base case m Chapter 5, for both ofl production and ofl price shocks and vice versa for the 

opposite case. However, the effects are larger and more volatfle for an ofl production 

shock in comparison to that of an ofl price shock, because of a larger and more volatfle 

adjustment of the real exchange rate. 

In this study it was shown that the Dutch disease consequences were more 

pronounced during the early period of the adjustment processes for both ofl production 

and price shocks, regardless of the pohcy orientation adopted. The effects were larger 

for non ofl exports, which foUow closefy the adjustment path of the real exchange rate. 

A major conclusion with regard to altemative nominal exchange rate pohcies 

combmed with varying degrees of control over the caphal market derivable from the 

shnulation results, is the most pronounced effects which occur in the earfy periods of the 

adjustment bemg larger and more volatfle for the case of an ofl production increase than 

for the case of an ofl price hicrease. In addition to that, the adjustment process is larger 

and more volatfle with a high degree of control on caphal mobflity than for the case of 

perfect capital mobflity for either exchange rate reghne. The key variable m this 

adjustment process again is the real exchange rate. 

Dutch disease consequences occur during the adjustment process regardless of 

the nommal exchange rate regime and the caprtal market pohcy adopted, for either type 

of ofl shock, and bemg larger during the short run. The effect is smaUer for non oU 

mqiorts, smce the effect of the real exchange rate appreciation is partiaUy offset by 

developments in non ofl output. 
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For an ofl price hicrease, adopthig perfect caprtal mobflrty smootiis and 

moderates the adjustment process on non ofl exports and mqiorts for either nommal 

exchange rate pohcy. The effect is margmaUy less m tiie earfy period of adjustment for 

the flexible exchange rate than for tiie fixed exchange rate, although tiiis is reversed 

closer to equflibrium However, controUmg tiie capital market combmed wrth a flexfl)le 

exchange rate offers the prospect of a greater inq)rovement in the non ofl trade balance 

m comparison to any other pohcy combmation, although rt does worsen during the mitial 

stage of the adjustment process. The worst effect of the ofl price mcrease occurs for a 

fixed exchange rate combmed with a high degree of control on caprtal mobflity, as m the 

base case. 

For the ofl production increase case adopthig perfect capital mobihty offers 

smaUer effects, except during the mitial period. Dutch disease effects, which are smaller 

initiaUy for the flexible than for the fixed exchange rate, reverse toward the final 

equiUbrium. This contrasts with the case of an ofl price increase where the high degree of 

control of the capital market has a smaUer effect on the Dutch disease consequences for 

the mitial period, but is then continuously larger than other pohcy combinations. For the 

fixed exchange rate pohcy, the Dutch disease effect worsens during the short period then 

inproves towards the equiUbrium 

With regard to other key macroeconomic variables, for the case of an oU price 

increase, a flexible exchange rate combined with a high degree of control of caprtal 

mobiUty offers the greatest benefit for the physical capital stock, non ofl output and 

private sector real wealth. On the other hand, if the government adopted a fixed 

exchange rate pohcy, the benefit for the physical caprtal stock, non ofl output and 

private sector wealth is mcreased by adoptmg perfect caprtal mobflity. The net foreign 

asset stock benefits more from a flexible exchange rate, combined with a high degree of 

control of the caphal market. 
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For an ofl production mcrease non ofl output, physical caprtal stock and private 

sector wealth benefit more from perfect caphal mobility, and this is made larger during 

the earfy period of adjustment by adopting a flexible exchange rate rather than a fixed 

exchange rate. However, this is reversed later in the process towards long nm 

equilibrium. The net foreign asset stock benefits more from a flexible exchange rate and a 

high degree of control on the caphal markets. 

FinaUy, the above results indicate that a dynamic analysis is ircportant in order to 

identify the most appropriate pohcies m order to overcome the unfevourable effects of 

the ofl related shocks, which is mostiy significant during the early period of the shock. 

These are especiaUy hrportant for a developing ofl ej^orting coimtry such as Indonesia, 

as most Indonesian busmesses are smaU in size and find it hard to cope with these 

shocks. Furthermore, the ofl related shocks are a long run effect, indicated by the 

prolonged adjustment of the capital stock from the short run to the long run, whilst other 

variables attain steady state much earUer. 

7.2 Policy ImpUcations 

The above discussion strongly suggests that to identify and to analyse economic 

effects of ofl related shocks upon an economy such as Indonesia, the model to be 

developed should be dynamic and long run. Whflst the most pronounced effects on the 

aforementioned variables occur during the mitial period of the adjustment process, the ofl 

related shocks have a long run effect, as hidicated by the prolonged adjustment of the 

caprtal stock from the short run to the long run. Some variables, such as those 

determined m financial markets, noticeably attam steady state much earher. 

This study has shown that the governmental pohcy response towards ofl related 

shocks, either through the usage of ofl production or the spending of ofl revenue, wiU 

have a very significant influence upon the development of key macroeconomic variables. 
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both m long run equiUbrium and during the adjustment process. This study has also 

shown, that the government's pohcy m regard to the nommal exchange rate and caphal 

markets wfll also have a significant influence upon developments of these 

macroeconomic variables. Hence the government could, arising from these altemative 

pohcies, offset or weaken the Dutch disease consequences of ofl related shocks, and 

could hnprove upon or deteriorate the performance of other key macroeconomic 

variables. These results are very significant in the context of the Indonesian economy, 

since the iirq)ortance of ofl production wiU remain for some thne and wiU be increasingly 

taking place in the context of an economy engagmg in economic liberahsation. The 

pohcy significance of the results presented in this study should therefore be apparent, not 

only in the context of Indonesia but for other ofl exporting and developing economies. 

The resuhs presented also concluded that to reduce the Dutch disease 

consequences, and to improve the economic outcome arising from ofl related shocks, the 

government should adopt a more development-oriented pohcy towards the ofl revenue. 

This would directly induce a higher level of non ofl output arismg from a more rapid 

accumulation of physical capital stock, which would partiaUy offset the effects of the 

appreciation of the real exchange rate arismg from an ofl shock, and would also have 

fiirther positive effects on the development of other key macroeconomic variables for 

either source of ofl related shock. This pohcy would have benefits over the long nm and 

during the adjustment process. 

With regard to the aUocation of the ofl production rt can be suggested that a more 

ofl export oriented pohcy would enhance the Dutch disease consequences, but this would 

be partiaUy compensated by the larger potential benefits for other key variables especiaUy 

m regard to the accumulation of foreign asset stocks and increase m private sector 

wealth. 
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Given the aUocation of oU revenue to eidier consunqition or mvestment 

expenditure or ofl production to export or domestic usage as in the base case, during the 

adjustment process the Dutch disease consequence could be reduced, and the benefits 

generated from either ofl shock enhanced, by ahering the nommal exchange rate and 

caprtal market pohcies. For an ofl price mcrease, takmg such considerations mto account, 

the most appropriate pohcy is a flexflile exchange rate combined wrth a high degree of 

control on the caphal market, although the accumulation of net foreign assets would be 

fhe least among these ahemative pohcies. However this would be offset by an 

improvement m other variables. On the other, hand for the ofl production hicrease case, 

the most appropriate pohcy combination is perfect caprtal mobflity combined with 

flexible exchange rate, although towards the long nm the fixed exchange rate pohcy 

offers a better outcome. 

The Dutch disease consequences however remam, irrespective of which pohcy is 

adopted. To overcome this it is suggested that the government should aUocate 

development expenditure more to the non ofl traded component of the non ofl goods 

sector, m order to conqiensate for the loss of output due to the appreciation of the real 

exchange rate. In this study, however, such a pohcy could not be analysed, as domestic 

non ofl output has not be disaggregated into non traded and non ofl traded goods. 

Therefore fiirther study is requhed to analyse the most appropriate aUocation of 

government investment on either non traded and non ofl traded goods, especiaUy in 

regard to lagging non ofl traded sectors such as that of the agricultural sector. In addition 

to the disaggregation of non ofl output, fiirther research to extend upon the resuhs of 

this study is summarised in the foUowing section. 

7.3 Further Studies 

The simulation results could more closefy represent the Indonesian case, by 

enq)hicaUy estimating the parameters that were utihsed from existing studies. These 
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parameters, such as the real retum to capital and Tobm'q, were not available during the 

conduct of the study. This could be done by devoting more time and resources to the 

constructing of the relevant data. 

Another possible area for fiirther study would be to disaggregate non ofl output 

into non traded and non ofl traded goods, and non ofl traded goods output could be 

disaggregated fiirther into sectoral areas such as agriculture and manufecturing. This 

would enable the identification of specific poUcies to assist those sectors which are likely 

to be most adversely affected as a result of ofl related shocks. 

The final issue worthy of fiirther study would be to incorporate other sources of 

government income, such as income tax and foreign bonowing, thereby providing a fuU 

cycle of the effects of the ofl revenue. 

OveraU, the dynamic and long run macroeconomic model as developed and used 

m this study has been able to identify the long run steady state properties of key 

macroeconomic variables, as weU as the adjustment process arising from oU related 

shocks. This provides a basis for con^aring altemative options in regard to enhancmg 

the benefits, and reducmg the adverse effects of ofl related shocks upon the economy. In 

addition, this model also offers a framework within which a wide range of possible pohcy 

prescriptions can be analysed and evaluated. Therefore the model developed m this 

thesis, and the pohcy prescrqitions derived from rt, provides an mqiortant msight for 

pohcy makers m Indonesia, as h progresses towards havmg an mcreasmgfy hberahsed 

economy. This thesis has provided some indication of the likefy economic consequences 

for Indonesia arishig from the adoption of such pohcies, as weU as providing a 

framework for fiirther rigorous analysis. The pohcy issues identified are also of interest 

to other resource abundant developing economies, such as Vietnam and Papua New 

Guhiea, which can learn from the experiences of an economy such as Indonesia. 
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APPENDIX 4 

METHOD OF ESTIMATION, DATA SPECIFICATION 

AND SEVIULATION PROCEDURES 

This appendix contams the specification of the data used in the estimation of the 

behavioural equations of the model, and the simulation procedures and properties. 

A4.1 Specification of the Data 

Data is not available for certain variables identified in the model In addition to that 

some are only available sbc monthly, whilst this study reqiures quarterfy data as discussed 

in Chapter 4. To overcome this problem, the data wiU be re-constructed with as much 

consistency as possible to meet the objectives of the study. Specification of the data is 

listed below according to the availabihty of the data. The source of the data is provided m 

the bracket beside each variable. 

A4.1.1 Endogenous variables 

Avaflable as Required on a Quarterly Basis: 

y (total real hicome) is equal to real GDP, as measured by the total value added of 

output, and is equal to total real ejqienditure. In this study rt is assumed that real 

GDP is only made up of ysno and g ( Bho Pusat Statistik, BPS); 

ysno (real non ofl output) is y minus the real value added of ofl (BPS); 

g (real government revenue which is equivalent to real ofl output) is the value added 

of ofl69 (BPS); 

^^his figm-e also contains the value added of gas. This is used because no data is available for the oil 
sector alone. In addition to that the contribution of gas did not start imtil 1983, and fi-om then on this 
contribution its still small relative to total oil and gas value added. 
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pn (price of domesticaUy produced non ofl output) is the wholesale price mdex of 

exports exchidmg ofl (BPS); 

pc (consumer price mdex) has been constmcted by BPS; 

r (domestic nomhial mterest rate) is the six month mterest rate on time deposrts of 

the Central Bank of Indonesia, Intemational Fmancial Statistics, IMF (Monetary 

Fund)); 

m (nommal money supply) is the narrow money supply (Mj), that is currency plus 

demand deposits, (Statistik Ekonomi dan Keuangan hidonesia (Indonesian 

Financial Statistics, Bank Indonesia, BI); 

nom (real non ofl inqiorts) (BPS); 

nox (real non ofl exports) (BPS); 

f (net foreign asset stocks m foreign currency) (IMF); 

n (mflationary expectations) is equal to the monetary growth rate (BI); 

1 (real money balances) is m - pn; 

c (real exchange rate) is e - pn. 

Variables to be CompUed: 

yP (total real permanent income) is constructed by using a five year moving average 

of y (BPS); 

ydno (real demand for non ofl output) is total real spending on non ofl output, winch is 

equal to real GDP minus real ofl consunqition. Data on real ofl consuirption is not 

avaflable, therefore it is approximated by actual ofl production phis iD:q)orts minus 

exports of ofl; 

gi (government real investment) is approximated by using the distribution of total 

government expenditure, including income tax, and other sources of income, on 

consun:q)tion and investment. This data is avaflable on a six monthfy basis only. To 

obtain quarterfy data this was divided by two to get quarterly estimates. Total 

government expenditure is available in "Budget Statement"^^; 

gc (government real consunq)tion) is g minus gi; 

cp (private real consun^jtions) is measured by total real non ofl spending minus gross 

investment and government consunqition; 

^^In the government "Budget Statement" total expenditure is dissagregated into "routine" (investment) 
and "consimiption", but this expenditure is not itemised by sources of income such as oil evenue. 
Therefore to get the share of spending of oil revenue, it is qjproximated by using the share of government 
total expenditure on investment and consumption. 
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ip (private mvestment) is measured by gross mvestment of the GDP coii5)onent 

minus gi; 

w^ (private sector real weahh) is constmcted by a summation of real money balances, 
physical caphal stocks, real permanent mcome, and real net foreign assets m 

domestic currency; 

k (physical caphal stock) is constmcted by usmg data on the gross mvestment 

component of GDP expenditure^ ̂  (BPS); 

ot (ofl trade) is ofl exports^^ njjnus ofl imports^^ (BPS). 

Not Avaflable and Can Not Be CompUed: 

R (real profit on caphal services); 

q (Tobin's q ratio). 

A4.1.2 Exogenous variables 

Available as Required on a Quarterly Basis; 

yso (actual ofl production) is constmcted from g = yso + e + po* - pc (see equation 7 

of the base model in Chapter 4); 

po* (world price of ofl in foreign currency) is the unh value of Indonesia's ofl exports 

(IMF); 

pt* (world price of the non ofl traded good in foreign currency) is the whole sale price 

index of ejqiort of USA. (IMF); 

e (nominal exchange rate) is the Jakarta market rate (IMF); 

r* (world interest rate) is the six month EurodoUar rate (IMF); 

y* (real world income (in foreign currency)) as represented by USA real income. This 

was chosen because the largest share of Indonesian non ofl exports go to the 

USA (IMF). 

'̂ ISee Warr (1991). 

^^his figure consists of crude oil, condensate and natural gas. This is used because there was no data 
available for the oil sector alone. In addition the contribution of condensate and gas to this figure is 
relatively small. Furthermore the contribution of gas did not start until 1983, and from then on this 
contribution its still relatively small to total exports of oil and gas. In addition this is used in order to be 
consistent with the definition of real oil output, wiiich also cantains the value added of gas. 

^^Indonesia's imports of oil is of a lower quality of crude oil than it exports. 
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Those Variables Data for Which Needs to be CompUed. 

ysoP (permanen ofl output) is constmcted by using a five year moving averages of yso 

(BPS); 

ysnoP (permanen non ofl output) is constmcted by using a five year moving average of 

ysno (BPS). 

A4.2 Method of Estimation 

To estimate the parameters of a shnultaneous-equation model rt is necessary to 

check both the rank and order conditions of each equation, in order to check the 

identifiabiUty of each equation and hence to ensure that only unique estimates of rts 

parameters from the sanople data are derived. However in practice the order condition, 

which is only a necessary condition, is hkefy to be a satisfectory rule of thumb for 

identification. This is due to the difficulty involved in checking the rank condition, 

especiaUy m larger systems of equations. Therefore, only the order conditions were 

checked. 

For each of the equations to be estimated, the number of excluded predetermined 

variables must be greater than or equal to the number of endogenous variables less one. ff 

the number of excluded predetermmed variables is equal to the number of endogenous 

variables less one the equation is just identified, whilst hf the number of excluded 

predetermmed variables is greater than the number of endogenous variables less one the 

equation is over identified. The order condition for each of the behavioural equations 

aforementioned is satisfied, smce clearly the number of excluded exogenous variables is 

large compared with the number of mcluded endogenous variables. Hence each of the 

behavioural equations aforementioned is over identified. It wiU be assumed that the rank 
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condrtions, wiiich are the necessary and sufficient condrtions for identification, are also 

satisfied for each equation^^* 

Only 6 equations are esthnated, these bemg equations 4, 10, 14, 19, 20, and 21 as 

discussed in Chapter 4. As each equation is over identified, usmg ordinary least squares 

(OLS) would yield mconsistent estimates of the parameters'^^. To give consistent esthnates 

therefore Two-Stage Least Squares (2SLS) wfll be used. Another advantage of usmg 

2SLS is that each equation m the simultaneous equation model can be estimated 

individuaUy, hence it is not necessary to esthnate aU the equations in the model 

Furthermore it is computationaUy less compUcated. AU of the exogenous variables are 

used as mstrumental variables, in order to capture theh contribution to the development of 

each parameter and to the wiiole system for shnulation purposes. This estimation wiU 

utiUsethe Shazam package^ 

The data is not seasonaUy adjusted and the dummies are retained if they are 

significant. FinaUy, their serial correlation wiU be checked by looking at the Durbin-

Watson statistic, ff there is serial correlation, the regression wfll be repeated by correcting 

for first order correlation. 

A4. 3 The Method of Sumulation and Its Properties 

To analyse the macroeconomic effects arising from ofl related shocks, for both 

exchange rate versions and different degrees of hitemational caprtal mobility, the model 

discussed and hs variants, are simulated by usmg a numerical algorithm known as 

^ îf the equation is not identified, the software used will immediately send the error messages (see 
Shazam, 1993, p275). 

"̂ Ŝee, for example Fair (1971). 

7^See, Shazam (1933, p.275) 
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"Saddlepomt" winch has been devised for solving Unear rational expectation models with 

constant coefficients. To generate shnulation resuhs this program reqiures certam 

properties of the model, as wiU be discussed below. 

A4. 4 .3 .1 Steady State Properties of the Model 

For the flexflile exchange rate version, the model has the foUowing analyticaUy 

unambiguous steady state properties; 

m = e = pc = pn = f ^n=0 

r = m+r* 

q = 0 

R = r* = r - 7C 

For the fixed exchange rate version of the model, the key steady state properties of the 

model are ; 

m= pc = pn = f =11 = dee = 0 

r = m +r* 

q = 0 

K = r* = r-n 

The remaining endogenous variables of the model, - k, not, ydno, ysno, y, yP, gi, f̂  1, c, 

w®, and theh responses to exogenous shocks, are aU highfy analyticaUy ambiguous. This is 

not particularly surprismg, given the size and generality of the model under anafysis. This 

difficulty is overcome by solving the model using a numerical simulation procedure, and 

this is conducted in Chapter 5. 
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A4. 4 .3 . 2 The Dynamic StabUity of the Model 

The model must exhibrt dynamic properties, consistent with rts underlying 

behavioural assunptions. It contains equations determining changes through time m real 

money balances (1), foreign asset stock (f), physical caprtal stock (k), Tobm's q (q), and 

the real exchange rate (c). 

For the flexible exchange rate version of the model, the first three of these, 1, f, and 

k, are predetermmed, or non jump variables arismg from the assumption of stickmess of 

price and quantity adjustment in non financial markets. The latter two variables, q and c 

are non pre-determined, juirp variables, capable of adjusting instantaneousfy to an 

exogenous shock, because they are determined in financial markets wiiich are presumed 

to be in contmual equihbrium. 

For the fixed exchange rate system, the real exchange rates become a 

predetermined, non-junqiing, variable resuhing in four non jumping variables 1, f̂  k, and c, 

and only one, Tobin's q, is a non predetermined jun^ variable. 

Denoting these variables by convector x, a linear approximation of the model 

around its equiUbrium can be written as foUows. 

X = Ax' + Bz 

Where, z is a vector of exogenous variables, x* the deviation of x around rts equilibrium 

value, and x is hs thne derivative (d/dt)x. A and B are parameter matrices with dhnensions 

of 5 X 5 and 5 x 8 , representing the 5 control variables and 8 exogenous variables. The 

stabflity of the model depends only upon the properties of the "state" matrix A Given the 
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size and generahty of the model presented, a cortplete algebraic analysis of model stabihty 

based on the characteristic equation of A is not a productive exercise. However rt is 

possible to derive one necessary condition for stabihty, that is the determinant of A should 

be of a particular sign. 

The model under discussion, a five by five dimensional system with two jurcp 

variables m the case of a flexible exchange rate, has to generate a saddlepath for these 

variables to jump on to. This inches that there must be just two unstable and posrtive 

roots, hence the determinant of A, which gives the product of the roots, must be 

negative. This is so since the other three roots, associated with the other predetermined 

variables, must be stable and negative, ff this condrtion is not satisfied the model would be 

dynamicaUy unstable, smce the underlying dynamic adjustment is not conqiatible with rts 

behavioural assunq)tions. Hence the stabihty of the model depends cmciaUy upon the 

parameter values of the model 

For the fixed exchange rate system, with one jump variable, there must be just one 

unstable, and positive, root. Hence the determinant of A, which gives the product of the 

roots, must be positive. This is so since the other four roots, associated with the other 

predetermined variables, must be stable and negative, ff this condhion is not satisfied the 

model would be dynamicaUy unstable, since the underlying dynamic adjustment is not 

conqiatible with its behavioural assimqptions. Hence the stabflity of the model depends 

cmciaUy upontheparameter values of the model, as m the case of the flexible exchange rate. 
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THE BEHAVIOURAL EQUATIONS 

A5.1 The Results 

Only 3 behavioural equations have been successfiflfy estimated. They are 

equations 4, 10, and 14. Several specifications of the equations, wiiich included different 

exogenous variables, have been tried. The resuhs shown in Table A5.1 below are for the 

3 data periods, 1973:1 to 1983:1, 1983:1 to 1991:4 and 1973:1 to 1991:4, and are wrth 

and without the constant term. AU of the resuhs shown are statisticaUy acceptable at 

10% level of significance, except the interest rate (r) in the demand for real money 

balances, wealth (w^) in demand for consunqrtion, and relative price in suppfy for non ofl 

output (pn - pc). 

Equation 4, is the private sector consunq)tion fimction. The income (private 

sector real income) elasticity ranges from 0.56 to 0.86 for the equation without a 

constant term With a constant term the results are simflar. In equation 10, that is the non 

ofl output supply fimction, the relative price elasticity ranged from 0.10 to 0.19. They 

were nearly the same both during and after the booms. Equation 14 is the demand for 

real money balances, and the result is presented only for the periods 1973.1 to 1991.4, 

and 1973.1 to 1983.1 (smce the results for the period 1983.1 to 1991.3 were 

unacceptable). The real mcome elasticity is greater for the period of the boom, than for 

the whole period, whereas there is no differences in the mterest rate and weahh 

elasticities. 
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TABLE A5.1 

ESTIMATION RESULTS 

No* Period Equations D-W R2 p# 

4.1a 1973.1-'83.1. cp = 0.61 ysno + 0.13 we 1.91 0.94 0.44 

(9.15)* (3.19)* 

4.1b 1973.1-'83.1 cp = 0.95 + 0.59 ysno + 0.14 we 1.90 0.94 0.34 

(7.25)* (8.61)* (3.39)* 

4.2a 1983.1-'91.4 cp = 0.86 ysno + 0.05 we 1.93 0.98 0.25 

(14.03)* (2.05)* 

4.2b 1983.1-'91.4 cp = 0.31 + 0.85 ysno + 0.05 we 1.93 0.98 0.25 

(2.08)* (13.90)* (2.16)* 

4.3a 1973.1-'91.4 cp = 0.58 ysno + 0.12 we 1.89 0.89 0.40 

(7.02)* (1.40)* 

4.3b. 1973.1-'91.4 cp = 1.00 + 0.56 ysno + 0.15 we 1.99 0.89 0.38 

(2.91)* (6.38)* (1.56) 

10,1a 1973.1-'83.1 ysno = 0.11 (pn-pc) + 0.18 g i+0.54 k 133 o.93 0.39 

(0.90) (3.42)* (13.79)* 

10.1b 1973.1-'81.3 ysno= 3.39 + 0.11 (pn-pc)+ 0.19 g i + 0.54 k 1.83 0.93 0.39 

10.97)* (0.72) (3.53)* (13.79)* 

10.2a 1983.1-'91.4 ysno = 0.10 (pn-pc) + 0.19 g i+0 .29 k 1.78 0.97 0.97 

(1.38) (3.68)* (7.4)* 

10.2b 1983.1-'91.4 ysno = 3.43+ 0.15 (pn-pc) + 0.13 g i+0 .23 k L56 0.95 0.98 

(14.12)* (2.09)* (2.40)* (5.7)* 
(continued over page) 
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Table A5.1 (contmued) 

No^ Period Equations D-W R2 p 

10.3a 1973.1-'91.3 ysno= 0.19 (pn-pc) + 0.16 g i + 0.50 k 1.78 0.95 0.54 

(1.49) (3.26)* (12.29)* 

10.3b 1973.1-'91.3 ysno = 2.63+ 0.19 (pn-pc)+ 0.16 g i + 0 . 4 9 k 1.78 0.95 0.54 

(11.62)* (1.49) (3.26)* (12.29)* 

14.1 1973.1-'83.1 m l - p c = 0.65 ysno - 0.05 r + 0 . 1 6 w® 2.32 0.96 0.78 

(3.43)* (-0.4) (1.4) 

14.2 1973.1-'93.1 ml - pc = 0.48 ysno - 0.05 r + 0.25 w® 2.21 0.96 0.84 

(2.32)* (-0.4) (1.80)** 

* and ** indicate that the estimated coeflBcients are significantly different fi-om zero at the 5 % and 10 
% levels. 
# p is calculated using the Cochrane - Orcutt transformation procedure. 
a Equation nximber firom the model as explained in Ch^er 4. 
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