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ECONOMETRIC MODEL OF DEVELOPMENT STRATEGIES

IN IRAQ: 1951-1980

Adil H. Mouhammed, Ph.D.
University of Nebraska, 1984

Advisor: Harish C. Gupta

This study is a statistical analysis on the theoretical
foundations of the identification of development strategies
of Iraq for the 1951-1980 period.

Two approaches of isolating development strategies--the
investment allocation and the structural change--were devel-
oped and compared statistically.

The allocation approach shows the actual investments in
major economic sectors under the various development plans.
The conclusion, derived by this approach, is that the first
two development plan strategies (1951-1958) were primary
oriented, i.e., their essential feature was to develop the
agricultural sector. In contrast, the third development
plan (1959-1962) was social overhead capital oriented, be-
cause it allocated a high proportion of the total investment
funds to expand the basic infrastructure of the economy.

The remaining three development plans (1965-1980) were shown
to be industrial oriented.

To test the best orientation of these development stra-
tegies, the "canonical correlation" was used, and it turns

out that the best strategy would have been to develop
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agriculture, the distribution system, the services, the min-
ing and then the manufacturing sector.

Since this approach was essentially related to develop-
ment planning, the planning mechanism was described and
critically analyzed. It was concluded that development
planning was poorly performed, and was an obstacle to eco-
nomic development of Iraqg, because it was a grossly imper-
fect substitute to the market mechanism, and not comple-
mentary as it should be.

With respect to the structural change approach, the
basic propositions of structural changes in terms of output,
international trade, employment, and income use were tested
statistically. It is found that the economy witnessed
structural change in all these aspects except exports be-
cause it continued to depend upon the export of one primary
product, oil.

The structural changes were estimated by constructing a
complex econometric model to investigate the orientations of
the various development plan strategies. The finding is
that all development plan strategies were primary oriented.

The results obtained from using these approaches were
analyzed and attributed to three basic problems embodied in
the backwardness of the industrial sector; poor performance
of the related sectors, and to the inequitable distribution

of income.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ACKNOWLEDGEMENTS

I am deeply indebted to the members of my advisory
committee, Dr. Harish C. Gupta, Dr. Gerald E. Thompson,
Dr. Wallace C. Peterson, and Dr. James B. Hassler. My
main debt of gratitude must be to Professor Harish C.
Gupta, Chairman of the Committee, for his guidance, help-
ful suggestions, constructive criticisms, and continual
encouragement throughout the study.

Thanks also are due to all faculty members of the
Department of Economics at the University of Nebraska-
Lincoln for their fruitful instructions during my graduate
study. Special thanks must be to Professor James R.
Schmidt for the help he so generously offered in construc-
ting the model.

I dedicate this work to my wife Majda, our sons
Mouhammed and Havder, my mother Wajeehah, and my brother
Ali for their patience during all the years of my gradu-

ate study.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS

Chapter Page
I INTRODUCTION . ¢ o o « o o o o o o o o o o o 1
1.1 Objectives of the Study . . . . . . . . 3
1.2 Significance of the Study . . . . . . . 4
1.3 Methodology of the Study. . . . . . . . 6
1.4 Outline of the Study. . . . « « « . . . 6
II SURVEY OF THE LITERATURE . . . « « ¢ o o & = 10
III THE IRAQI DEVELOPMENT PLANNING: DESCRIPTION
AND ANALYSIS . ¢« o ¢ o o o o o o o o o o o o 20
3.1 Development Planning: 1951-1958. . . . 20
3.2 Development Planning: 1958-1980. . . . 29
3.3 Evaluation of Development Planning. . . 42
Iv IDENTIFICATION OF DEVELOPMENT STRATEGIES AND
THEIR IMPACT UPON THE IRAQI ECONOMY. . . . . 58
4.1 1Isolation of Development Strategies,
1951-1980 . . . . . . . . . 58
4.2 Development Strategies and Performance
of the Iragi Economy. . . . « « =« . . 70
4.3 Testing Priorities of Various Develoo—
ment Plans' Strategies. . . . . . . . . 77
v STRUCTURAL CHANGE IN THE IRAQI ECONOMY . . . 88
5.1 Output Structure . . . .- . . . 89
5.1.1 Economic Sectors (Act1v1t1es)
of the Iragi Economy . . . . . . 89
5.1.2 Sectoral Aggregation . . . . . 102
5.1.3 Testing for Structural Change. . 105
5.2 International Trade Structure . . . . . 110
5.2.1 Export Structure . . . . . . . . 110
5.2.2 Import Structure . . . . . . 114

5.2.3 Testlng for Structural Change. . 116
5.2.4 Economic Growth and Balance of
Payments « « o « ¢ o o o o o o 118
5.3 Employment Structure. . . « « « o ¢ o o 122
5.3. Distribution of Labor Force by
Economic Sectors . . . . . 122
5.3.2 Testing for Change in Employ—
ment Structure . . . . . . . . . 124

w

ii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS (continued)
Chapter Page

v 5.4 TIncome Use Structure . . « « « « « o« « o 127
5.4.1 Consumption and Investment
SEYUCEUTE .« « o « o o o o « o o« o 127
5.4.2 Testing for Structural Change
in Income US€ « « « o o « » « o « 130

VI ECONOMETRIC IDENTIFICATION OF DEVELOPMENT
STRATEGIES .« « ¢ o o o ¢ o s = o o o o o =« = 135

1 The Estimating Model . . . . . . . . . . 138
.2 Discussion of the Model. . . . . . . . . 143
.3 Validation of the Model. . . . . . . . . 168

4 Identification of Development
Strategies . . « « ¢ ¢ ¢ ¢ o o e o s o . 170
VII RESULTS: COMPARISON AND ANALYSIS . . . . . « 183

7.1 Comparison of Results. . . . « « « « . . 183
7.2 Analytical Reasoning . . . « « « « « o « 185
7.3 Summary and Conclusions. . « . . « « . . 197
BIBLIOGRAPHY. « « o o o o o o o o o o o o = o 202

APPENDIX A - STATISTICAL TABLES . . . « « - = 209

iii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table

3.1

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

4.1

4.2

LIST OF TABLES

Investment allocation of the first general
program, 1951/52-1955/56 . . . . .« « « « o . .

Investment allocation of the second general
program, 1951/52-1956/57 . . . . . . . <« . . .

Investment allocaticn of the third general
program, 1955/56-1959/60 . . . . . . . < . . .

Investment allocation of the fourth program,
1955/56=1960/61 . ¢ ¢ o o o o o o o o o o o

Investment allocation of the fifth (PEP)
plan, 1959/60-1962/63. . . . « « « « o « « « =

Investment allocation of the sixth plan
(DEP), 1961/62-1965/66 . . « « o o o o o o o o«

Public and private investment allocation for
1963-1964 . . v ¢ 4 e e o o o o s o o e o o o

Allocation of investment under the national
development plan, 1965-1969. . . . . . . . . .

Allocation of investment under the national
development plan, 1970-1974. . . « « « ¢ « . .

Investment program for 1975. . . . . . . . . .

Investment allocation of national development
plan, 1976-1980. . . . « « « ¢« o o o o o o . .

Feasibility of Iragi development plans . . . .

Aggregate indices of plan implementation,
1951-1980 . . 4 4 4 e e o o o e 4 @ 4 e e s .

Planned and actual investment allocation:
First development plan, 1951-54. . . . . . . .

Planned and actual investment allocation:
Second development »lan, 1955-58 . . . . . . .

iv

Page

23

25

25

28

30

31

33

36

38
39

41
50

54

60

62

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10
5.1

5.2
5.3
5.4

5.5

5.6

LIST OF TABLES (continued)

Planned and actual investment allocation:
Third development plan, 1959/60-1964/65 .

Planned and actual investment allocation:
Fourth development plan, 1965/66-1969/70.

Planned and actual investment allocation:
Fifth development plan, 1970-1974 . . . .

Planned and actual investment allocation:
Sixth development plan, 1976-1980 . . . .

Growth rates and development strategies .

Correlation matrix of investment and
production indices. . . . . . . . . . . .

Characteristic roots and vectors of the
canonical analysis. . . . . ¢ ¢ ¢ ¢« ¢ o o«

Vectors of the canonical analysis . . . .

Shares of foreign countries in Iragi oil
EXPOYES . . . s ¢ ¢ ¢ e e e s e s e e s =

Irag: Crude oil production and exports .
Aggregated economic sectors . . . . . . .
Indices of export -nstability . . . . . .

Demand elasticity for imported consumer
GOOAS . « ¢ 2 e o o o o e o o o o o o o o

Structure of Iragi government consumption
expenditure, 1970-1980. . . . . . . . . .

Variables of themodel. . . . . . . « «

Root-mean-square percentage errors of the
endogenous variables, . . . . < . . . . .

RMSPE of different econometric models . .

Classification of development strategies
according to the production index . . . .

v

Page

64

66

68

69

71

83

84
84

92
94
104
112

117

129
136

171
172

175

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



LIST OF TABLES (continued)

Table Page

6.5 Classification of development strategies by
export index . . ¢ ¢ ¢ o 4 e e e e e e . o . 176

6.6 Classification of development strategies by
import indeX . « « ¢ ¢ o o 0 e o e e e e o o 177

7.1 Typology of development plan strategies. . . . 185

7.2 The responsiveness of non-oil economy to
development expenditure. . . . . . « . « o o . 197

vi

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER I

INTRODUCTION

To achieve a set of given objectives and to transform
an economic system from a backward to an advanced state of
development, new development strategies may be needed.

Development economics offers various kinds of develop-
ment strategies, which require different economic conditions
and policies to be implemented successfully.

Industrialization strategy aims to build up a technical
base for an economy, which can bring about structural
changes and increase per capita income. This strategy may
take two different forms.

(1) Promotion of industrial exports through providing
incentives to induce producers to expand exports. This
policy, adopted by Taiwan and Korea, allows for greater
capacity utilization, exploitation of economics of scale,
technological improvement, increased employment, and alloca-
tion of economic resources according to comparative advan-
tage. Irag, to my knowledge, has never tried this form of
industrialization.

(2) The other form is the import substitution strate-
gy. This form is not unigue; it can be found within other
types of development strategies. It may be loosely defined
as the process of producing domestically goods which were

previously imported. This strategy has been adopted by most
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Latin American countries and in Irag as well, specifically
in the development plans for 1970-1974 and 1976-1980 which
tried to develop importsf—replacing fertilizer, textile,
petrochemical, steel and aluminum industries, among others.
The common results of this strategy are misallocation of re-
sources, high inflation, technical inefficiency, and decline
in agricultural exports because of high domestic prices com-
pared with world market prices.

Another type of development strategy is based upon the
export of primary products. This requires expanded produc-
tion and export of primary commodities.

In contrast, a social overhead capital (SOC) oriented
strategy tries to develop irrigation, transport, and elec-
tricity, etc., as a base for future economic development.
According to Hirschman,l this strategy is considered to be,
in one part, as the starting point of development that leads
to induced investments in "Directly Productive Activity"
(DPA) until a balance between SOC and DPA is restored. This
type of development strategy has been adopted in India
(first plan) and Pakistan (development plans of 1955-1960
and 1960-1965) and in Irag during the 1959-1962 period.

The last typology of development strategies is "big
push" or "balanced growth", supported by Nurkse,2 Lewis,3
and Rosenstein—Rodan,4 who advocate this approach because of
its great potential for external economies. Such a develop-

ment strategy would require a large investment and would
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create an interactive process to develop an economy.

Iragi government has criticized this strategy because,
"It is an unrealistic approach to economic development in
Iraq."5 This strategy never found "a room" to be imple-
mented in Iraqg because the limited absorptive capacity of
the economy, on the one hand, and large investment require-
ments, on the other, do not allow it to be undertaken in
Iraqg.

As indicated above, Irag has implemented different de-
velopment strategies under various political regimes during
the 1951-1980 period, starting from one in which the private
sector was leader to one in which the public sector became
the leader, and from a simple form of planning to a highly
centralized planning to allocate the nation's economic re-
sources.

Therefore, these development strategies ought to be
analyzed and isolated and their economic consequences evalu-
ated objectively. This is essential in order to propose a

future development strategy for Iraq.

1.1 Objectives of the Study

The main objective of this study is to isolate and
identify the development strategies of various economic de-
velopment plans pursued by the Iragi authorities during the
1951-1980 period. Furthermore, the study would measure the
impact of each strategy upon the economic development in

Iraqg and specify which strategy had the most impact.
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1.2 Significance of the Study

The significance of this work can be explained by the
following points:

1. It is the first attempt to undertake such a study
for less developed countries in general, but particularly
for Irag. Moreover, this study will complement the works of
Fisher,6 Clark,7 Kuznets,8 and Chenery.9

2. The identification of development strategies would
allow us to know the strategies actually pursued by Irag, on
the one hand, and on the other, to infer the expected be-
havior and growth of Iragi economy in the future.

3. TIraq, like many other developing countries, has
been changing her development strategies to achieve rapid
growth and development. Therefore, identification of de-
velopment strategies will allow us to investigate the ef-
fects of each strategy on economic growth and structural
changes, and thus enable us to isolate the strategy (or
strategies) which had the most impact upon the economy.

4. The importance of this study comes from the limita-
tions of the existing literature.

Studies by Fisher,10 Clark,11 and Kuznets12 have tried
to show the relative increase (or decrease) in such macro-
economic variables (structural components) as changes in the
relative sectoral importance as GNP rises.

Although these studies are important and are the basis

of this study, their drawback lies in their restricted
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nature, namely, that they do not go far enough to identify
and isolate the development strategies of countries studied.

Chenery tried to accomplish this task for the less de-
veloped countries (LDCs). However, his model suffers from
the following four major shortcomings:

(1) Chenery's model used cross-section analysis to
isolate development strategies. This type of analysis, i.e.,
the cross-section analysis, does not allow a study of the
structural changes in a country over a long period of time,
and the dynamic nature of development. However, it does
allow the investigation of development strategy at a given
point of time, and the "point of time study" is not suffi-
cient to isolate different development strategies pursued by
a country over a long period of time. Moreover, the "point
of time study" tells nothing about the structural changes in
a country.

(2) Chenery's model used two indices, the trade and
production orientation, to isolate the development strate-
gies. These two indices are not sufficient to isolate all
different strategies,

This work will use three indices in order to achieve a
more accurate and precise identification of development
strategies,

(3) Chenery's model only used one approach: the struc-
tural change approach. However, for more accurate identifi-

cation of development strategies, one should use more than
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one approach, and for this reason I will also use another
approach - the investment allocation approach - in addition
to the structural change approach.

(4) Chenery's model did not investigate the impact of
each strategy upon the economic growth of LDCs. From our
viewpoint, this is very important and should be undertaken
to achieve accurate results.

This study, finally, will formulate a comprehensive
model for identifying and isolating the development stra-

tegies of Irag.

1.3 Methodology of the Study

The methodology used in this study is largely empiri-
cal, but the various analyses are consistent with the exist-
ing theoretical constructions. Initially the effects of
various income levels on economic structural components will
be examined in a single eqguaticn mcdel to test the hypo-
theses of Fisher, Clark, and Kuznets with respect to the
Iragi economy. Moreover, other statistical specifications,
such as a macroeconometric model, will be constructed and
estimated for the Iragi economy.

Finally, mathematical specifications and statistical

analysis will be the basic tools of this study.

1.4 OQutline of the Study

The study is organized into seven chapters. Chapter II

reviews the past studies which have used the allocations and
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structural change approaches, In particular, this review
will focus upon the empirical results of important studies
and the structures of models employed. This discussion

would serve as a point of departure for the present study.

Chapters III and IV will discuss the investment alloca-
tion approach for isolating the development strategies.
Chapter III will outline Iraq's nine economic development
plans for the 1951-1980 period and discuss their objectives
and the planned allocation of resources. Chapter IV con-
tains an analysis of the performance of each development
plan in terms of actual development expenditures. According-
ly, the development plan strategies shall be isolated and
identified on the basis of the allocation of investment to
different economic sectors or activities. Moreover, this
chapter will discuss the impact of each strategy on the eco-
nomic development of Iraq.

In Chapters V and VI the structural approach will be
analyzed. Chapter V contains an analysis of the structural
features of the Iraqgi economy as specified by the structures
of output, international trade, employment, and income use.
Furthermore, the relationship between income and other
structural components shall be investigated.

Chapter VI will tackle the problem of isolating develop-
ment strategies by constructing and estimating the macroecono-
metricmodel. These estimations will allow us to use the
three indices to ideﬁtify the typologv of development strate-

gies.
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Chapter VII will compare the results of the two
approaches and reveal whether they both give similar or
different results and analyze the reasons thereof. This
chapter will, also, present a summary and conclusions of

this study.
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CHAPTER II
SURVEY OF THE LITERATURE

With respect to the investment allocation approach, A.
N. Agrawal, commenting on the development strategy of India,
wrote that "one can, however, draw inferences for an outline
of a strategy from the picture of allocation of outlays to
different sectors . . ."l

For India's first five year plan, Agrawal found that
the priority was given to the agricultural sector, social
services, and communications and transport. Hence, he
called the plan's strategy a strategy for rapid growth of
national income consisting mostly of agricultural goods.

This study will utilize the investment allocation ap-
proach to show that national development strategies can be
isolated and identified by looking at a nation's allocation
of its investment funds to different sectors over a long
period of time.

The second approach, "the structural change approach”
shall be used together with the allocation approach to test
if the outcome of two approaches is same or different.

The essential theoretical and empirical backgrounds for
the structural approach originally emanated from Engel.

By studying household budgets, Engel was able to derive
the well-known laws of consumption behavior as income rises.

Zimmerman2 stated Engel's law clearly. He wrote, "As
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