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CHAPTER I
INTRODUCTION

Manpower planning must be an ancient art since manpower problems
have existed for centuries. Consider the construction of the Great Wall
of China and the Great Pyramids of Egypt. Those projects must have
required a sizeable number of enginefrs, at?h1tec;s “and foremen, as

ety >

well as support workers. Some systems for prOJecting the required num-

ber of workers with a specific type of occupation must have existed.

Modern societies are still faced with the need of manpower planning. 2/

What is new are the more efficient planning methods and the improved
data bases. What is lacking is application of new planning methods and
improved data bases to old and continuing manpower problems.

@;‘ The term "manpower planning" is subject to various definitions.
Manpower planning, as usedvhere, is concerned with the training and
development of workers and their distribution among different sectors or
industries in the economy. The major functions of manpower planning
are: (1) manpower forecasting to provide policymakers with data to
assist in decision making, (2) manpower policies to provide ways for
integrating manpower needs with overall social and economic goals of the
nation, and (3) manpower management.

Manpower planning in a developing country is an important step that

should precede, or at least parallel, any plan for a country's overall

development. Planning\the supply of labor, particularly highly trained

Ll
-
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labor, to meet the requirements of future economic growth and develop-

ment, is essential not only for the developing but also the developed

countries. Planning the supply of highly trained labor has to be on a

long term basis as the duration of training requires a long period of

time. But before one can plan the supply of highly trained labor, one
needs to determine the need for this type of manpower in advance. A

crucial step toward this planning is to estimate the requirements of jun .- bw ™"

manpower by types of skill that are required for future economic qpokthhil,
4

and development. B
1.1 The Need for Manpower Planning and

Forecasting in Saudi Arabia

There are many reasons why manpower planning and forecasting is
needed in developed or developing countries. There are several reasons

why it is needed for Saudi Arabia. Those reasons could be summarized

as: " 0\‘\&;\;& \\:‘»m‘«:ﬁ-i:" \*‘U"‘)

1. The rapid rate of development. The rapid development underway

now in the country has brought new requirements in construction activity
and in industrial growth of all kinds. There is a great need for work-
ers possessing skill and experience and for workers with no skill at
all. The country's current labor force is unable to meet the market
demand placed on it as a result of these rapid developments. Importa-

tion of labor is a short-term solution. But the importation of a large

number of workers has brought with it an increasing demand for food,

e

housing, schooling, and other services which the countrywj§”qgtmggga91e

—— e ey

of providing.
"\h__ﬁ___,,/—-—-m _—
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2. The rapid rate of population growth. Population is rapidly

increasing at about three percent per year [20]. This rapid growth in
population is due to the reduction in infant mortality and improved med-
ical facilities. Average life expectancy is expected to rise from 49
years in 1960-70 to 62 years in 1975-85 [125]. In 1970, it was esti-
mated that about 46 percent of the total population was under 15 years
of age [90]. This shows that the country has a very young population
which reemphasizes the importance of manpower planning.

3. Rising educational aspiration. The social attitudes of the

past toward education have changed. Proof of this is the large increase
in school enrollment during the past decade. In 1971, the student popu-
lation amounted to 593,500 compared to 1,452,900 in 1980.1 Therefore,

educational systems should be concerned with the direction of enrollment
by students in the appropriate disciplines to reduce the country's reli-

ance on foreign workers and achieve more of a Saudization of the labor

force. Lt

P

\_,(,;" C
4. The availability of resources. Saudi Arabia depends on oil for

its revenue. But o0il is a non-renewable resource which, with time, will
either be depleted or a new source of energy will be discovered to
replace it. The Government recognizes this fact and is working to
diversify its source of income by creating a sound industrial base.

This process in.itself requires not only a material investment in build-
ing and machinery, but also an investment in human resources develop-

ment. Trained and experienced manpower is needed to run these

industries.

lsee Chapter II.



1.2 Significance of the Research

This research is very important for the future planning in Saudi
Arabia. The outcome of the investigation of manpower planning and fore-
casting in Saudi Arabia and the development of a logical model for man-
power demand should be very helpful to government planners, educators,
and other decision-makers in the private and public sectors. It is the
goal of this research to determine the amount of labor by occupational
and educational level needed to obtain the desired goals set forward by
the national government and to provide the decision makers with a tool

which can be used for analyzing the impact of alternative development

strategies. e )
Y ‘pt I\,,f\s ‘ \ M'\‘)){;
1.3 Statement of the Problem ¢ .. {EE& ‘¢i?’b¢f'

It is a well known fact that Saudi Arabia is undergoing a unique
experience in national development to which most current economic
theories and development models have but limited applicability. The
countr} has made phenomenal strides in progressing from one social and
economic phase of development to another in a very short time period.

This rapid change has created a cultural gap from which the society is

suffering.
@’V
Thé%traditional way of 1ife, because of limited economic activi-
ties, had no great need for skilled manpower or even a large number of
semi-skilled and unskilled workers as is the case today. The rapid
development underway now in the country has brought new requirements in

construction activity and in industrial growth of all kinds.

A major constraint to the Kingdom's development has risen from the

lack of qualified manpower. The major factor which affected the rate of




implementation of development projects during the first development plan
(1970-1975) was the shortage of educated and trained manpower. During
thé second plan (1975-1980), the gap‘befwééAFAémand for and supply of
Saudi manpower in various skill groups was widened even more (see Table
I). Thus, the need for non-Saudi manpower has become more evident The
development and progress achieved over the first and second development
plans were very costly from the socioeconomic point of view of the .

Government and the citizens of the Kingdom. This will continue as long

as the reliance on foreign workers continues.

TABLE I
GROWTH OF THE CIVILIAN LABOR FORCE
1975-1980
Annual Average
Growth
1975 1980 1975-1980
~ (Thousands) (Percent)
Male 1,651 2,323 7.1
Female 96 148 9.0
Total 1,747 2,471 7.2
of which:
Saudi 1,253 1,411 2.4
Non-Saudi 494 1,060 16.5
Total 1,747 2,471 7.2

Source: [92, p. 35].



The major obstacles in the process of development in Saudi Arabia
are shortages of manpower in general and high-level manpower specifi=-
cally. The civilian labor force (1979-1980) numbers about 2.5 million,
of which about 1.1 million are non-Saudi [92]. The shortages are per-
vasive in the public and private sectors and thwart implementation of
economic and social development progress set forward by the Saudi
Government.‘ The Ministry of Planning indicated that adequate supply of
manpower is very essential

« « o to accomplish most of the economic development goals of

the Kingdom . . . better education, health, housing, community

communication and transport, and more productive employment

opportunities for the society [91, p. 141].

‘5>{§J There were an estimated 69,169 job vacancies in 1976 (Table II).
Over one-third, or 35.9 percent, of those vacancies were in the criti-
cal skills category-—technicé], professional, and managerial occupations.
O0f all those vacancies, about 68 percent were reported in the public
sector. Nine out of ten of the technical, professional, and managerial
vacancies were in the public sector. This may be due to the difference
in wagés paid by the private and public sectors to those with technical
and managerial skills. The Government recognizes this competition and
tries to increase its wages. The last three Government wage increases
were in 1973, 1975, and most recently in 1981, The first increase aver-
aged about 15 percent. The second raise was 30 percent on salaries not
exceeding SR 10002 per month, 26 percent on salaries not exceeding SR
2000, and 20 percent on salaries above SR 2000 per month., The third

raise averaged about 50 percent. But with all this, the wages are still

rising more rapidly in the private sector than in the Government sectors.

2SR = $0.31.



TABLE II

PUBLIC SECTOR AND PRIVATE SECTOR LARGE ESTABLISHMENTS REQUIREMENTS

BY MAJOR GROUPS OF GCCUPATIONS TU 1980

Total
* Requirements Yacancies,
Total due to Future
Current Current attrition of Requirements Percent
Current Future Reguirements and Future  Non-Saudi Non-Saudis and. Non-Saudi of
Occupation Vacancies 1977 1978 1979 I950  Requirements FEmployees (5% per anmm)  Replacement Total
0. Scientific & Technical
Professionals and
Sub-Professionals 9,978 10,307 6,731 7,614 7,228 41,858 17,333 3,068 44,926 15.1
Public Sector 8,466 8,498 4,944 5,939 5,122 34,569 6,940 1,228 35,797 .
Private Sector 1,512 1,809 1,787 1,875 506 7,285 10,393 1,840 9,129 .
1, Other Professionals 10,584 12,820 10,104 8,841 9,562 51,961 15,954 2,824 - 54,785 13.4
Public Sector 9,802 11,984 9,590 8,430 9,119 48,925 11,778 2,085 51,010
Private Sector 782 836 514 461 443 3,036 4,176 739 3,775 -
2. Administrative and -
Managerial Workers 4,278 5,060 7,970 9,991 11,482 38,781 4,906 868 39,649 13.3
Public Sector 2,036 4,821 7,939 1,91 11,471 38,218 283 50 38,268 _
Private Sector 242 239 31 40 11 563 4,623 818 1,381 .
3. Clerical Workers 18,760 19,077 7,703 6,482 8,502 60,524 23,857 5,223 64,747 21,7
bublic Sector 17,260 16,162 6,645 5,563 7,549 53,179 2,737 484 53,663
Private Sector 1,500 2,915 1,058 919 953 7,345 21,120 3,739 11,084 :
4. Sales Workers 514 189 86 - 86 60 935 1,659 294 1,229 0.4
Public Sector 332 90 57 60 60 599 288 51 650
Private Sector 182 99 29 26 . 336 1,371 242 579 :
5. Service Workers 2,631 2,707 2,305 1,218 1,061 9,929 5,285 929 10,849 3.6
Public ‘Sector 1,775 2,641 2,298 1,216 1,061 8,991 282 54 9,041 .
Private Sector 856 66 7 . . 929 4,964 879 1,808 ____
6. Agricultural Workers 102 129 129 47 36 105 135 34 384 0.1
Public Sector 132 94 94 &7 36 25 25 4 329
Private Sector . 35 35 . . 160 160 28 63 -
7/ Production & Related
Workars
8/ Transport Equipment
Operators
9. and laborers 22,322 23,796 7,487 5,487 6,466 66,538 83,930 14,856 81,394 27.4
Public Sector 5,285 10,362 2,862 2,466 2,717 23,692 1,521 263 23,961
Private Sector 17,037 13,434 4,625 4,001 3,748 42,846 82,409 14,587 57,443 -
TOTA 69,169 74,086 42,423 40,794 44,397 270,869 153,070 27,093 297,962 150.0
Public Sector 47,058 54,652 34,372 33,672 33,735 205,489 23,354 4,222 212,711 7i.4
Private Sector 22,111 19,434 8,051 7,12z 5,662 62,380 129,216 22,871 85,251 28.6
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To minimize the possibility of manpower bottlenecks in the develop-
ment process and to accelerate the country's potential for development,
a well-conceived plan for the supply of this vital resource must be
made. Five-year development plans are frequently used in development
planning. It should be reuognized, however, that it is impossible in
the space of five years to introduce substantial changes in the struc-
ture of the educational system which is the key to high-level manpower
output. Of all the resources required for economic development, skilled
manpower requires the longest time for its_grgggigg. However, to plan
for a sufficient supply of high-level manpower, the first logical step
is to forecast its demand, and determine the extent to which it can be
met through expansion of the educational system and through imports.

The outcome of this study should be helpful to Government planners, edu-

 cators, and other decision-makers in the private and public sectors.
1.4 Purpose of the Research and Hypotheses

The objective of this research was to develop and apply a method-
ology to analyze manpower planning in Saudi Arabia. An input-output
A Tnput-ouLpl

model was developed to project the country s need of manpower by occupa-

N ——— P i e I e AR

t1ng}wgngwgdugat1onalhjeve1. It is 1mportant to have the means of

forecasting manpower requirements and to choose the best a]ternat1ve to

sat1sfy those requirements in the short run as well as in the long run.

The results obtalned by the 1mp1ementat1on of thls model determ1ne the
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extent to wh1ch 1abor demand is met through expans1on of the educat1ona]
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system and through 1mportat1on. QLEE§lg_prem1se under]y1ng th1s inves-
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tigation is the be11ef that an analysis of the country's future demand

of manpower will prove to be helpful to Saudi planners. More



specifically this research had three stages. First, to establish a data
base; second, to develop a model to project labor demand; and third, to

use the model to analyze the impact of alternative manpower development

strategies.

1.4.1 Deve1§pment of a Data Base

Data concerning the economic activities between the different eco-
nomic sectors in the country, gross domestic product of each sector,
government and private consumption, export, import, . . ., etc., were
gathered, calculated and tabulated in a matrix form.3 Data concerning
the distribution among sectors as well as data concerning the level
of education possessed by such labor in each occupational classification
were collected.? These data are used as inputs to the model which was
developed as a second objective of this research. More specifically,
the following objectives were accomplished by data collection, analysis,
and manipulation:

a. Development and estimation of an inter-industry account.

b. Development and estimation of a human resource account.

1.4.2 Development of the Model Shdu

Sy wall ke
The di;ferent parts of the model were developed and integrated
7 '
together tdﬁdetermine the country's 19Q0r demand by occupational and

!& L.
educational levels. The model accomplishes the following objectives:

3The economic sectors which constitute the economy of Saudi Arabia
are presented in Chapter V.

4The classification of the different occupations in Saudi Arabia
are presented in Chapter V.
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a. Projection of total sectoral final demand.

() b. Projection of the change in sectoral productivity. et

c. Projection of sectoral output. ¢ ﬂqﬂj:;;:»:ihf? b

d. Projection of sectoral employment by occupation.

e. Projection of sectoral employment by education.

To determine whether the objectives listed above were accomplished
or not, two hypotheses are stated and tested using appropriate statis-
tical procedures. The statistical procedures used to examine the
hypotheses are discussed in a later chapter. The formal statement of

the hypotheses are as follows:

1. Hg: Final demand can be projected by a casual regression
model with sufficient validity to be of value in
projecting sectoral output.

Ha: Final demand cannot be projected by a casual regression
model with sufficient validity to be of value in pro-
jecting sectoral output.

2. Hg: Sector employment can be expressed in terms of an
input-output model with sufficient validity to be of
value in the planning of the educational system.

Ha: Sector employment cannot be expressed in terms of an

input-output model with sufficient validity to be of
value in the planning of the educational system.

1.4.3 The Model as an Analytical Tool

The model as discussed is used as an analytical tool to provide
manpower data to help guide economic and‘educational planners to achieve
the country's goal of full Saudization of the labor force. More spe-
cifically, the model should help Government planners in the following
ways:

a. Provide the economic planners with a logical model to analyze

the impact of alternative development strategies. This is done by
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allowing planners to experiment with different growth rates of the
independent variables in the model.® The total labor required to
achieve the desired sectoral output changes with changing growth rates
of these variable and labor productivity.

b. Provide the educational planners with guidelines in directing
students to fields of specialization that will minimize, or hopefully
prevent, shortages and excesses of manpower in each occupation in the
future. In other words, it will help educational planners to fill

future manpower needs of the rapidly growing industries in the country

with Saudi workers.

5See Table XXXVIII.



CHAPTER II

THE FACTORS AFFECTING THE GROWTH AND
UTILIZATION OF MANPOWER

To.project l1abor demand for a country and to determine the poten-
tial to meet this demand, one must examine the factors affecting popula-
tion growth, social and cultural values of the people, and attitudes
toward work. This chapter starts with a brief background of Saudi
Arabia, then examines factors affecting population growth. Social and
cultural values and their influences on people's participation in the

labor force are also discussed. Finally, improvements in the education

and health services are presented.
2.1 Background of Saudi Arabia

The Arabian Peninsula, which is located in Southwestern Asia, is
the largest peninsula in the world. It is slightly over a million
square miles or about one third of the size of the United States of
America [73]. Saudi Arabia occupies approximately 80 percent of it, or
about 860,000 square miles, an area rough]y equivalent to the United
States east of the Mississippi [99].

The Kingdom has as its neighbors on the northern boundaries the
Hashemite Kingdom of Jordon, Iraq, and Kuwait, the two Yemen Republics
and Oman on the south, the Arabian Gulf, Bahrain, the United Arab

Emirates, and Qatar on the east, and by the Red Sea on the west (see

12
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Figure 1). Thus, the Kingdom is of geographical importance because of
its location between Africa and Asia, its closeness to the Suez Canal,
and its frontiers on both the Red Sea and the Arabian Gulf. Its loca-
tion is very strategic to the West because most of the oil needed by the
West to keep its industries in operations goes through the Arabian Gulf
and the Red Séa.

The country has five settled regions, of which one is the Eastern
region located along the Arabian Gulf which contains the wealthy oil
fields. The second region is the Southwestern region which runs north
of the Yemen border and is full of mountain ranges. The third region is
the Northern region which runs south of Jordan and Iraq. The fourth
region is the Central region which contains the city of Riyadh, the
capital, and finally the fifth region is the Western region which is
situated along the Red Sea Coast where the city of Jeddah, the main
seaport, and the holy cities of Mecca and Medina are located.

Government is a theocratic monarchy whose constitution is the
Holy Koran. Islam is the offjcial religion and plays a dominant role in
the day-to-day life of the people. The official language of the Govern-
ment is Arabic. Thursday and Friday comprise the offical weekend, with

Friday as the weekly religious holiday.

2.2 The Rate of Population Growth,

Distribution, and Age Structure

The population of Saudi Arabia cannot be estimated with any degree
of accuracy because of the high percentage of foreigners in the country
and the fact that there is no well-defined boundary. The first census

was conducted in 1962, covering only the five largest cities (Jeddah,
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Figure 1. Map of Kingdom of Saudi Arabia
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Mecca, Medina, Riyadh, and Taif). It is estimated that the total popu-
lation is between 3.2 to 3.3 million as compared to previous estimates
of 5to 7 million [84]. The most recent census conducted by the Saudi
Government was in late 1974. It puts the total population of the
country at slightly over 7 million (see Table III).

In 1962-63, an establishment survey estimated the number of eco-
nomically active Saudi men at 662,000 [89]. Birks and Sinclair [20]
estimated the total population in 1962-63 at 3,310,000. They arrived at
this figure by taking the establishment survey estimation and assuming
that only about 20 percent of the total population of Saudi Arabia in
1962-63 were economically active. In the same year, the Economic
Research Institutelof the American UniQersity of Beirut estimated the
country's total population between 3 and 3.8 million [10]. Its estimate
was based on comparisons of food availability to consumption standards
required to support life. The authors of the area handbook for Saudi

Arabia wrote:

Many analysts estimated that in early 1976 the population

was about 5.6 million, of which between 1 million and 1.5

million were foreigners. The estimates of other reputable

observers were as low as 4.7 million, of which only about 3.2

million were Saudis [99, p. 45].

Most of the analysts underestimated the total population of Saudi
Arabia while the Government overestimated it. There are two main
reasons for this. First is the existence of two of the three Muslim
holiest cities (Mecca and Medina) in the country which result in illegal
settiement in those cities by pilgrims coming from other Muslim

countries.l Secondly, a good percentage of the population is nomadic or

semi-nomadic which makes their counting a difficult job, especially for

1The third city is Jerusalem.



TABLE III

POPULATION OF SAUDI ARABIA BY ADMINISTRATIVE AREA, 1974

Population

Percentage
Number of Demo-  Number of of Nomadic to
Administrative Area graphic Units@ Families Sedentary Nomadic Total Population Total
Riyadh 1,992 198,936 965, 805 306,470 24.0 1,272,275
Mecca 4,088 325,789 1,513,634 240,474 13.7 1,754,108
Eastern Province 667 120,684 "690, 188 79,460 10.3 769,648
Asir 4,597 127,131 434,884 246,477 36.2 681,361
Medina 1,742 98,835 282,195 237,099 45.7 519,294
Jizan 4,537 85,483 387,161 15,945 4.0 403,106
Qasim 509 48,724 215,447 101,193 32.0 316,650
Hail 504 45,338 117,210 142,719 54.9 259,929
Tabuk - 472 33,642 105,388 88,375 45.6 193,763
Al-Baha 1,296 34,323 156,997 28,908 15.5 185,905
Najran 242 26,569 91,555 56,415 38.1 147,970
Northern Frontiers 130 19,345 42,666 86,079 66.9 128,745
Jawf 85 10,243 34,093 31,401 47.9 65,494
Qurayyat 98 5,873 18,432 12,972 41.3 31,404
Frontier Nomads -- 30,000 - 210,000 - 210,000
Saudis resident abroad
at time of census - - 73,000 - 26.8 73,000
1,210,915 5,128,655 1,883,987 7,012,642

TOTAL 20,995

apemographic units: consisting of towns, villages, settlements, farms, water wells, and nomad

agglomerations.

Source: [4, p. 186].

91
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for an outsider. But these reasons by no means are enough to keep the
country's population fixed over a 15-year period. Assume that the esti-
mate published by the Economic Research Institute of the American
University of Beirut, which is in full agreement with the estimate given
by Birks and Sinclair earlier, was right and assume a natural growth
rate of 2.5 percent for the years between 1963-1970, and a natural
growth rate of 3.0 percent for the years between 1970-1976, then the
total population in 1976 should be between 4.36 million and 5.53
million. Then, in 1980, it should be between 4.91 million and 6.22
million.

The natural rate of growth of the Saudi population is uncertain due
to inadequate reporting of births and deaths in the country. In 1970,
Saudi officials estimated an annual birth rate of 47.5 per 1,000 and a
death rate of 20 per 1,000, which results in a 2.75 percent annual
growth rate in the population. Three years later the United Nations
estimated the country's population growth to be 2.97 [138]. The average
life expectancy was 43 years in 1960 and 54 years in 1979 [143]. Infant
mortality rate was estimated at 260 per 1,000 live births in 1962 [143].
This rate stands at about 150 per 1,000 in 1980, which is still high
when compared to other countries (see Table IV). The increase in life
expectancy and the decrease in infant mortality are due to the con-
tinuing improvement in health service and education. Improvement in
both health service and education will be discussed later in this
chapter.,

Saudi Arabian population is very young and progressive. In 1962-63,
the Government census showed that about 68.6 percent of the population

was under 30 years of age [84]. 1In 1970, the first development plan



TABLE IV

INFANT MORTALITY RAE IN SOME SELECTIVE COUNTRIES, 1980

Country

Number of Deaths in Each
1,000 Newborns

Average infant mortality
rate in the world

Advanced world

Third world

Africa

Algeria

Egypt

Libya

Morocco

Sudan

Tanzania

Bahrain

Iraq

Jordan

Kuwait

Lebanon

Oman

Qatar

Saudi Arabia

Syria

United Arabia Emirates
Yemen Arab Democratic
Democratic Republic & Yemen

98
21
116
140
142
90
130
133
141
125
78
104
97
39
65
142
138
150
114
138
160
155

Source: [118].
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estimated that about 45 percent of the total population was under 15
years of age [90]. Because of the obvious social and economic similari-
ties, Assaf used the recent census of Bahrain as a proxy for determining
the age distribution of Saudi Arabia's population [11]. He found that
about 50 percent of the population of Saudi Arabia is in the age group
15-64 years old and about 40 percent are in the age group 20-60 years of
age., This means that, at maximum, 50 percent of the population are
capable of being economically active and, at a minimum, 40 percent can
be economically active. 1In reality, not even 30 percent of the popula-
tion are economically active because of low participation by women in
the labor force and the attitudes of Saudi youth toward work.

The youthful feature of the population results in a low productiv-
ity and high dependence ratio. But the youthfulness and size of the
population alone cannot be held responsible for the shortage in skilled
and unskilled labor which the country is facing. In reality, the exist-
ence of a very complex set of social and cultural values, the nomadic
population, the health service, and the educational system are the main
reasons for the low participation of Saudis in the labor force and their
low productivity. These factors mentioned above are subject of the next

sections.
2.3 Social and Cultural Values

In developing countries, social and economic factors frequently
combine to place severe constraints on economic development.J The most
severe economic constraint is lack of capital. However, this is not the
case in Saudi Arabia where capital has been available. /What limits

development in Saudi Arabia is the existence of a complex set of social,
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cultural, and institutional relationships.

Educational institutions play a fundamental role in the development
of the necessary skills for basic development; yet, other institutions
determine how many people go through the educational system. Thus,
attitudes, social values, and institutions affect the utilization of
manpower, and shape the division of labor between the sexes.

Dualistic systems of traditional tribg]ism and modernism exist side/ﬂ .
by side in Saudi Arabia. In both Systemsgf¥amily is the center of the<i23””M(7
social structure, and loyalty to the family overshadows all other obli-
gations, tribe, and country. A Saudi's loyalty is to his family first,
then his tribe, then to his country. Rural as well as urban Saudis take
pride in maintaining loyalty to the tribe to which an individual
belongs. The social status;of a Saudi man is determined by the social

- status of his family, his tribe, or the region from which he originates.
{Q7An individual's well-being is the responsibility of the whole family.
Likewise, the family's well-being is the individual's primary concern.
;§> Nepotism in Saudi Arabian society is considered a duty. The person
( should do this for his family, relatives, and friends. If an individual
reaches a high public position or acquireg wealth, he is obligated to
extend a helping hand, not only to his closest relatives, but also to
his distant cousins and friends.
Classes of people in Saudi Arabia exist on a social scale. At
the top of the social structure is the royal family and its branches.
Below the royal family is a Tower upper qlass, consisting of wealthy
merchants and landowners, high government officials, and the leading

members of the Ulama. The lower class consists of Bedouins and herdsmen

and semiskilled and unskilled workers who are employed by the private
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sector and the Government. Until after World War II, a middle class did
not exist in Saudi Arabia except for a very few merchant families in the
major seaport towns along the coast of the Red Sea and the Arabian Gulf.

The middle class emerged with the transformation of the country from
a traditional economy based on herding, to a modern economy based on the
exploitation of oil and the expanding role of Government. This trans-
formation required many trained personnel and engineers which the
country lacked. To overcome this, the Government started sending young
Saudi males abroad for advanced training in these fields. Those young
men who are educated abroad and those who receive higher education at
home are the base of the middle class in the country. The middle class
grows with the growing number of educated people in the country. This
class is stratified into an upper and lower division. The upper divi-
sion consists of engineers, physicians, high-level Government officials,
university teachers, and some businessmen. The lower division consists
of school teachers, skilled blue-collar workers and lower-grade Govern-
ment officials.

People who are working as tinkers, blacksmiths, shepherds, plumb-
ers, etc., are considered unclean and are unacceptable for people who
classify themselves as true Arabs. The prestige attached to a job is
very important in the choice of occupation. Many of the Bedouins come
to town to settle with little or no education and no skills valuable to
modern industrial, commercial, or bureaucratic pursuits. Their own dig-
nity prevents them from accepting an unskilled job because, in their way
of thinking, they associate this kind of job with Towborn peasants and not
with members of noble tribes such as theirs. This attitude leaves them

with little choice of the kind of job they consider noble. In fact, the
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only kind of noble work they can do is soldiering and taxi-driving.

Knauerhase [69] wrote that:

A man will accept considerably lower wages for a given

job if he considers it socially more prestigious. For exam-

ple, graduates of the Riyadh Vocational Training Center are

given a set of tools required in their trade upon completion

of training. It is not unusual for a man to sell these tools

and use the proceeds as a downpayment for a taxi. Although he

could probably earn more as a plumber or other artisan, he

prefers driving a taxi for prestige reasons [p.28].

This attitude of the Saudi youth toward manual and vocational educa-
tion has not changed. Al-Ghofaily [3] found in a recent study that about
80 percent of the Saudi youth do not accept manual labor and that most
vocational students entered vocational schools not because they had a
desire or interest, but because they were not accepted in the academic
schools. This attitude must change in order to reduce reliance on foreign
workers and to increase pariicipation of Saudi youth in the labor force.

Saudi Arabia is more influenced by Islamic religion than any other
Muslim country. It is the only country among the major Arab states
which asserts the literal truth of the Koran and also that of its com-
mandments, legal as well as ritual. The main reasons could be because
it contains two of the three holy cities of Islam, Mecca and Medina (the
third being Jerusalem). Mecca is the place where the sacred shrine
exists, to which Muslims from around the world face five times a day in
prayer. Mecca is also the place where the prophet was born. Medina is
the place where the prophet died.

The Koran, the sayings and teachings of the prophet, and the
conduct of the first generation of believers are the sources of values
and law in Saudi Arabia. The Koran is the only constitution of the

country. Separation of religion and state, as is the case in Western

societies, does not exist in Saudi Arabia. There is no concept of an
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established church or of the church as an institution. Islamic policy

in state and church is one. It is both an institution and a body of
doctrine supervised by the head of state, the King.

\.
IS
w9
“atwq pervasxve in the lives of the Saudis. Its rules govern an individual's

*g}» Istam is a complete way of life to Muslims. The rules of Islam are

JTV public and private behavior, his relationships with others, and his
devotion to God. It controls his social and economic way of life,
Islam prohibits intoxication, interest on 1oéns, and mixed gatherings.

Segregation of the sexes, at least in public, is absolutely basic
to Saudi sccial life and is enforced by law. Mixed social gatherings,
in spite of all this, still exist in the country among a few highly
sophisticated Saudis who have been educated abroad. The increase in
wealth and the openness of the country to foreigners who aid in the
development of the country has encouraged mfxed gatherings.

The role of women in Saudi Arabian society has been severely cir-
cumscribed. Saudi women have led extreme]yvprivate lives, in which the
husband is the complete master of his family and household activities.
They cannot drive cars or attend classes with'men. They have very
limited job opportunities besides being a housewife. They can only work
as teachers in girls' schools, as social wdrkers, and as nurses to a
lesser extent. Thus, the role of women is considered very limited in
Saudi Arabia. By Western judgment, Saudi women are considered inferior
in the society because it is a ma]e-dominatedvsociety.

In Saudi Arabia, today Islamic factors continue to shape the changes
which may be made in the modalities of life for the Saudi women., How-
ever, this does not make them inferior to men. Currently the role of

women as full participants in the development of the country has begun
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to change. Even so, this change is taking place very slowly. MWriting
on the role of women in its report, "Labor Development Abroad," the
United States Department of Labor [140] wrote:
Women of Saudi Arabia are emerging from their traditional
secondary role in Saudi life as a result of community develop-

ment projects initiated by the Government. For the first time

in history, and despite initial strong opposition from local

inhabitants, education for women was introduced in the model

community development project in Dariyyah in 1961. The first
course began with 12 girls; by the end of 1963, 2,567 girls

were attending classes in 14 development centers throughout

the Kingdom [p.20].

The urban Saudi women of today are working as doctors, university
professors, bank directors, journalists, college deans, and radio
announcers, to mention just a few of the new occupations into which they
have moved [13].

In the nomadic and desert society, women fulfill important economic
functions without which the family cannot survive. The Bedouin women
occupied and continue to occupy a very important position in the family
and enjoy a much greater freedom than their counter-sisters in town. In
the past, the Bedouin women used to haul water on the back of camels.
Now they drive trucks instead.

Today Saudi Arabia may have one of the lowest, if not the lowest,
participation ratio for women in the labor force of any country in the
world. In 1965, no Saudi female teachers were employed in Government
schools [86]. In 1980, there were 11,847 working full time and, in 1982,
the Government employed about 25,000 [83]. The second five-year plan
estimated that about one percent of the female population in 1975 joined
the work force [91]. The central planning organization estimated that

if the participation rate of women in the work force increased to 20

percent in 1990 instead of the projected five percent figure, with a
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concurrent reduction in non-Saudi labor, Saudis would account for 81
percent of the labor force in 1990 instead of the projected 70 percent
[64]. This is clearly a waste of human resources. The work restriction
on women represents formidable barriers to economic development, but
Saudi women are still incapable of fulfilling the country's need for
female teachers. The supply of labor would increase and the reliance on
foreign workers would decrease if the job opportunities for women and
their motivation to work increase. Most Saudi women, upon their marri-
age, quit school and work, while others finish school and study at home
waiting for a husband. Those who finish school and want to work are
unwilling to work in any place except where their families live. The
participation of women in the labor force will not increase unless the
Government provides more job opportunities for women within the Islamic
doctrine and women themselves must change their attitude toward work.
The Bedouin nomads represent another social phenomenon with impor-
tant implications for the economic development of the country. The 1974
census .revealed that about 27 percent of the total population is
nomadic. The Minister of‘Planning stated in an interview that the
Bedouins constitute about 24 percent of the labor force while they con-
tribute only 2.5 percent to the GNP [7]. Based on those facts, one can
easily recognize the important role the nomadic population can play in
meeting the growing demand for labor in the expanding modern sectors in

the country, such as construction and manufacturing sectors.
2.4 Literacy and Educational System

From the early 19th century until about the mid-fifties, the only

concern of educational systems in the area now known as Saudi Arabia was
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the teaching of the Koran, Classical Arabic, writing, and arithmetic.
The private sector was behind the creation of those schools. In real-
ity, Government schools did not yet exist. It was not until 1954, with
access to increased revenues and the elevation of the Department of
Education to Ministry status under the direction of His Majesty King
Fahd Ibn Abdulaziz, that modern education for boys began to extend
systematically throughout the Kingdom [105]. Education of girls was
practically non-existent at that time because of a strong attitude
against female education. The conservative aspects of traditional life
were preferred by the majority of the population. In spite of this, a
few families were committed and determined to educate their daughters
either at home or by sending them abroad. In 1957, the first modern
private schools for girls were opened in Jeddah. Not until three years
later did Government-run schools open [67]. The brief history of educa-
tion above reflects the short life of education, less than 30 years, in
Saudi Arabia. The founder of this country, His Majesty King Adbulaziz
Ibn Saud, knew from the start that a country's true asset is its people.
He foresaw education as the initial point of departure in the movement
of any social group or country to alter its status and opportunities.
He made education free of charge for every citizen, starting from pri-
mary up to and including higher education.

Currently, things are changing because the male-dominated society
is gradually freeing itself from its traditional attitudes towards
women. Table V shows enrollment by sex in absolute numbers and as
percentages of total population for some selected years. In 1962, only
11.6 percent of the total number of students were female, and about 6.5

percent of the total population were in school. Ten years later, in
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1972, the percentage of female students jumped to about 28.4 percent of
the total students, while both male and female students represented
about 17.4 percent of the total population. At the end of 1980, close
to 30 percent of the population were in school, of which females
represented about 39 percent. It is clear that the percentage of
females in education did rise with the passage of time and the gap
between female and male enrollment is closing.

The tremendous expansion of females' education may reflect a
growing acceptance of their contribution to the society by the
male-dominated society. This universalization of female education will
create in the long run strong pressures to find suitable avenues for
them to use what they have learned.

Saudi Arabian school systems are considered biased in favor of the
traditional Islamic education. This bias is very clear in higher
education. The country, at this time, has seven major universities:

1. College of Shari-ah and Islamic Law, established in 1949 at
Mecca.- It is now called the University of Omm Alqura.

2. College of Shari-ah and Islamic Law, established in 1953 at
Riyadh. It is now called Imam Mohammed Ibn Saud Islamic University.

3. University of King Saud, established in 1957 at Riyadh
(previously Riyadh University).

4, Islamic University in Medina in 1961.

5. University of Petroleum and Minerals at Dhahran, 1963.

6. The University of King Abdulaziz, at Jeddah in 1967, at
Medina in 1977.

7. University of King Feisal in Dammam and Al-Ahsa in 1975.

Three of the seven universities, Omm Alqura, Imam Mohammed Ibn
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NUMBER OF STUDENTS RY SEX AND AS A PERCENTAGE OF THE

POPULATION IN SELECTED YEARS (THOUSANDS)

Approximate Students as %
Year Males Females Total Population* of Population
1958 109.8 - 109.8 3000.0 3.7
1960 131.2 11.7 142.9 3152.0 4,5
1962 191.0 25.1 216.1 3311.0 6.5
1964 254.0 48,0 302.0 3479.0 8.7
1966 303.5 79.6 383.1 3655.0 10.5
1971 440, 4 153.2 593. 6 4156.0 14,3
1972 484, 2 181.2 665. 4 4280.0 15.6
1973 534.0 211.9 745.9 4469.0 16.9
1974 594.9 255.3 850, 2 4541.0 18.7
1975 667.9 310.1 978.0 4677.0 20.9
1976 705.3 352.7 1058.0 4818.0 22.0
1977 752.7 390.6 ©1143,3 4962.0 23.0
1978 793.6 420.9 1214.5 5111.0 23.8
1979 865. 6 463.7 1329.3 5264.0 25.3
1980 942.9 510.0 1452.9 5422.0 26.8

*Population was obtained based upon three million in 1958 and a rate of
growth of 2.5 percent from 1958-1970, and three percent from

1971-1980.

Sources:

1958-1966--[29, p. 447,
1971-1975--[30, p. 36].
1976-1980--[31, p. 40].
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Saud, and Islamic University, are emphasizing traditional Islamic
education.

The progress of all levels of education in the country during the
past decade is shown in Table VI. Technical education is the lowest
form of education attracting Saudi youth. 1In 1970, female enrollment in
higher education was 6.3 percent. This figure jumped to 26.4 percent in
1980 [87]. Some of the factors behind this increase are an increase in
the number of high school graduates, an increase in awareness of educa-
tion's importance, and heavy Government subsidies for higher education.
Theoretically, hard economic conditions and shortages of jobs send for-
mer students back to school and encourage the ones who are in school to
continue their education. This was believed to be the reason for higher
college enrolliment in the United States after the 1974 recession and
now. However, this does not apply to Saudi Arabia because the country's
universities are far behind in producing graduates to meet the country's
demand for educated laborers. College graduates are guaranteed a job by
the Government.

Because of the expansion of the formal education system, enrollment
in all levels of education has increased. This increase has two major
effects on the economy. First, it increases the dependence ratio.
Secondly, it decreases the participation of Saudi youth in the labor
force, since they spend more time in school. The participation rate for
males between the ages of 12 and 14 dropped from 37 percent in 1975 to
21 percent in 1980 while the overall male participation rate also

dropped from 69 percent to 65 percent over the same period (Table VIII).



TABLE VI
PROGRESS TN EDUCATINN DURING THE 1970'S

Number of Students (Thousands)

ETemen- TInter-  Second- Tech-

Numher of tary mediate ary Higher nical Adult

Number of  Teachers Pre-  Educa- Fduca-  Fduca- Educa- Teacher Educa- FEduca-
Year Schools  (Fulltime) school  tion tion tion tion Training tion tion Other Totel
1970 3,107 23,11R 4 397 61 1% 7 11 1 43 5 545
1371 3,783 73,856 ) 428 70 n 8 14 1 43 5 595
1972 3,659 27,627 7 475 84 23 9 15 1 46 7 667
1973 4,254 31.9n7 8 521 1n0 27 11 14 1 55 9 746
lO?A 4,697 37,942 10 578 116 33 15 14 2 72 10 850
1975 5,634 43,777 14 £34 137 42 19 15 3 100 14 978
1976 6,536 51,176 16 686 155 49 26 15 4 g5 12 1,058
1977 7,497 58,201 16 726 178 60 32 15 5 99 12 1,143
1978 8,695 63,557 18 753 197 70 41 20 5 106 10 1,220
1979 10,018 7N, 24A8 23 8N3 220 84 44 21 5 122 7 1,329
1930 11,070 78,300 34 8A2 245 93 48 22 6 142 10 1,452

Source: T93, p. 1297,

o€
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TABLE VII

MALES' PARTICIPATION RATES
IN LABOR FORCE 1975 AND
1980 (IN PERCENTAGES)

Age Group 1975 1980
12-19 37 21
20-29 83 83
30-44 95 95
45-59 88 88

60+ 51 46

All males 69 65

Source: [92, p. 36].

2.5 The Health Service

fﬁe nation's public health and medical care system was neglected
and assigned a low priority in the allocation of the Kingdom's revenues
compared to the educational system (see Table VIII). The educational
budget has been more than three times as much as the health budget
during the past years. During the past decade, the health budget
increased by about 32 percent per year. This increase, however, does
not match the increase in the Government budget of 37 percent per year.
This reflects a decline in its relative share of total Government
budget. An only explanation of this shortfall in public health is that

this sector is a highly capital intensive sector which requires a highly
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trained staff. Highly trained medical personnel are difficult to find

in Saudi Arabia.

TABLE VIII

COMPARISON OF THE GROWTH IN EDUCATION AND HEALTH BUDGET IN
SELECTED YEARS IN MILLION OF S.R.

o Education Health

Government \-Education Budget as Health Budget as

Year Budget \\Egdget % of G. B. Budget % of G.B
1965 3,961 514 13.0 163 4.1
1968 4,937 524 10.6 148 3.0
1970 5,966 602 10.1 200 3.4
1971 6,380 ,667 10.5 183 2.9
1972 10,782 1,150 10.7 288 2.7
1973 13,200 1,592 12.1 429 3.3
1974 22,810 2,233 9.8 594 2.6
1975 45,743 3,760 8.2 1,182 2.8
1976 110,935 12,941 11.7 3,230 2.9
1977 131,296 13,977 10.7 2,995 2.3
1978 134,254 15,049 11,2 3.430 2.6
1979 144,558 15,155 10.5 4.094 2.8
1980 185,821 17,396 9.4 4,236 2.3

Source: [29, 30, 31].

In spite of this shortage of medical personnel, the country has
come a long way in providing medical services to its population. In
1964, there were only 46 hospitals with 4,902 beds in the country, con-
centrated in the heavily populated cities [85]. The data presented in
Table IX represents the continuing improvement in the quality of medical

services as reflected by the ratio of hospital beds per physician. This
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ratio was eight hospital beds per physician. Ten years later, the ratio
declined t¢ 3:1. The ratio between nurses and physicians declined from

3:1 to 2:1. This ratio should have increased because one physician can

supervise more nurses than he is currently assigned.

Despite. remarkable progress in health services during the past
decade, the country still suffers from a lack of safe water supplies,
sewage networks and distribution of health services. Top priority
should be given to improve preventive medicine, improve nutrition,
housing, water supplies, etc. Improvements in the state of health are
not likely to materialize by increasing the number of physical facili-
ties and staff alone. Progress must be made in preventive medicine and
distribution of health services.

Improvement of health services and the educational system con-
tinues to have a noticeable effect on the rate of growth of the popula-
tion and labor force. Most important effects are an increase in life
expectancy, a decrease in infant mortality, higher participation rates
among older people and an increase in laber productivity. The improve-
ment of the health services and the expansion of the educational system
alone cannot be expected to improve the population rate of participation
in the 1abof force. The social and cultural factors play a very impor-
tant role in determining how many people enter the educational system

and who and when they will join the labor force.
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TABLE IX

PROGRESS IN HEALTH SERVICES DURING THE 1970'S

Number of
Hospitals, Hospitals Medical & Para-medical Personnel
Nispensaries, Number Nursing  Technical
Year Clinics, Etc. Number  of Beds Physicians Staff Assistants
1970 665 74 9,n39 1,172 3,261 1,741
1971 674 75 9,837 1,316 3,355 2,022
1972 701 80 10,101 1,440 4,370 2,230
1973 752 85 10,919 1,783 4,859 2,674
1974 820 90 11,161 2,641 5,891 3,215
1975 878 96 12,111 3,107 6,606 3,552
1976 1,001 98 12,232 3,699 7,878 4,159
1977 1,071 99 13,346 4,075 8,359 4,440
1978 1,138 102 13,745 4,556 8,700 4,749
1979 1,180 98 15,102 5,130 10,278 5,355
1980 1,783 104 17,523 6,461 12,255 6,524

Note: The above statement covers all health facilities offered by, in addi-
tion to the Ministry of Health, the private sector and Government

agencies other than the Ministry of Health. The fiqures are provi-
sional and subject to revision,

Source: [93, p. 1367,



CHAPTER III

SAUDI ARABIA EXPERIENCES WITH PLANNING

The purpose of this chapter is threefold. The first purpose is to
give a very brief introduction to the role of comprehensive planning as
compared to partial planning. The second purpose is to review briefly
the history of planning in Saudi Arabia prior to the introduction of the
first development plan. The different committees or organizations are
discussed which were in charge of the planning function prior to the
formation of the Central Plapning Organization (CPO) and later the
Ministry of Planning (MOP). Third, three development plans issued by

the MOP are discussed as well as an outlook into the fourth development

plan.
3.1 Role of National Planning

There are two distinct types of Government planning, namely, “par-
tial" and "national". The former is concerned with a sector or branch
of the economy while the latter is concerned with the entire economy.
This study is concerned with national rather than the partial economic
planning. Myrdal [98] defines this type of planning as follows:

Planning conscious attempts by the government of a country

. « « usually with the participation of other collective bodies

. « » to coordinate public policies more nationally in order to

reach more fully and rapidly the desired ends of future develop-
ment . . . [p. 20].

35
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The definition implies reallocation of the available resources from
a less productive sector to a more productive one. In other words, the
development of the key sectors is necessary. Before attempting to
develop those key sectors, one needs to identify them. As seen later,
the input-output technique helps in pinpointing key sectors.

The first step in national planning is the determination of the
desired rate of growth the country is seeking to attain. The most
common and appropriate measures of economic development are expressed in
terms of such quantities as GDP, private and Government consumption,
investment or employment, the general rate of development may be most
appropriate set out in these terms as a set of economic targets for the
country's future plan [139]. Upon determining the desired rate of devel-
opment, coordination among the different agencies in the country is re-
quired to achieve those targets. Tinbergen [129] indicated that plan-
ning is characterized by the following features:

1. A plan refers to the future.

2. It is based on a number of objectives which have to be
specified.

3. It requires coordination of the means of economic policy to be
used in order to achieve these objectives.

National economic development planning implies structural changes
in the economy due to the different rates of growth of the different
sectors of the economy. Accordingly, it is very important to divide the
economy into sectors and to plan the appropriate rate of development of
those sectors. Thus, it requires detailed information about the whole
economy and the production structure.

There are several planning techniques available in the literature
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[133]. Some of those techniques are input-output, linear programming,
and econometric. This study will utilize the input-output technique
because it is more powerful in depicting the inter-relationships between
the different sectors of the economy.

Before attempting to analyze the development plans in Saudi Arabia
with respect to manpower, it is necessary to realize that economic
development, in order to mean anything at all, must include the dvelop-
ment of the productive capacities of the people themselves. Revenue
from oil does not in itself improve the capabilities of people; it can
only provide the material means to acquire outside expertise to assist

in the development of these capabilities.
3.2 Formal Planning in Saudi Arabia Before 1970

Saudi Arabia's economic development began about 1948 [68]. But
formal planning for achieving accelerated economic growth was first
thought of in & practical manner in Saudi Arabia in August of 1958 as
an outgrowth of the exchange crisis of 1956-1957. Upon a suggestion by
Dr. Anwar Ali, King Feisal, then Prime Minister, ordered the formation
of the Economic Development and Technical Aid Committee (EDTAC).1 The
committee was charged to develop a five-year plan by studying all min-
istrial projects and proposals during the period from 1959 to 1964,
evaluate them, and submit a report to the Prime Minister [46]. The
committee was diverted from its basic function of economic development
and was occupied with the examination of’applications of the erection of

protective tariffs by some businessmen and applications for exemption

lpr, Anwar Ali was an officer in the International Monetary Fund
and later became a Governor of the Saudi Arabian Monetary Agency.
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from custom duties by others. Due to this fact, the committee itself
was unsatisfied with its accomplishment. It proposed the formation of a
new and more comprehensive planning organization.

In the spring of 1960, the International Bank for Reconstruction
and Development (IBRD), at the request of the Saudi Arabian Government,
sent a mission to advise the country on development policies. The mis-
sion recommended that replacement of the EDTAC by the Supreme Planning
Board (SPB) to be headed by the Prime Minister as a chairman, the Mini-
ster of Finance and National Economy as vice-chairman, ahd the member-
ships of other ministers. The SPB was charged with the overall respon-
sibility for planning, the coordination of the strategies of economic
development of the various ministries, and the monitoring of the execu-
tion of a coordinated development plan [48].

The SPB failed to function as a planning board and instead serviced
as a subcommittee of the Council of Ministers. This led the Government
to seek more outside help which the Ford Foundation provided. In Jan-
uary 1965, the foundation suggested the replacement of the SPB by the
Central Planning Organization (CPO). Only planning functions were
placed within the jurisdiction of the CP0. It took the CPO five years

to produce the first formal five-year development plan for the country

[46].

3.3 The First Development Plan [FDP]
(1970-71 to 1974-75)

On August 16, 1970, the first development plan for a five-year
period, 1970-71 to 1974-75 was submitted to the Council of Ministers.

The policies necessary to accomplish the objectives of the plan were:
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1. Increasing the rate of growth of GNP;

2. Developing human resources so that the several elements of
society could contribute more effectively to production and participate
fully in the process of development; and

3. Diversifing sources of national income and reducing dependence
on oil through increasing the share of other productive sectors in GDP
[90].

The actual growth rate for the 10-year-per-plan period of GDP was
approximately 10 percent per year. The project growth rate of GDP
during the FDP period was 9.8 percent per year, but actually the economy
registered a growth rate of 13.2 percent instead. Table X shows the
growth rate of GDP by economic sector during the FDP period. The o0il
and non-0il sector growth rates were 14.9 and 11.0 percent, respec-
tively. Growth of the oil sector exceeded the plan's projected growth
rate of 9.1 while the non-0il sector fell short by 1 percent of achiev-
ing the target of 12.0 percent. The short fall of the non-o0il sector
was caused mainly by the failure of the agriculture and manufacturing
sectors to achieve the projected annual growth rate of 4.6 and 14.0 per-
cent set forth by the FDP. The other sectors of the economy achieved a
hRigher rate of growth than the projected growth rates envisioned in the
plan.

The distribution of the financial allocation to the different sec-
tors of the economy 1slsh0wn in Table XI. Defense received the largest
share of the projected outlays, accounting for 23.1 percent. Social
services received second with 22.5 percent of total projected outlays.
Agriculture and manufacturing sectors received 3.6 and 2.7 percent,

respectively. This could be one of the reasons for the low performance
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TABLE X

GROSS DOMESTIC PRODUCT BY SECTOR DURING 1971-1975
- (MILLIONS OF SAUDI RIYAL IN CURRENT PRICES)

1971 1972 1973 1974 1975
Producing sectors:
Agriculture 1,016 1,059 1,139 1,242 1,392
Mining 51 58 91 147 264
Manufacturing 484 543 617 729 1,599
Utility 298 302 319 328 195
Construction 1,007 1,174 1,809 2,720 7,719
Services sectors:
Trade 1,068 1,177 1,554 2,355 3,897
Transport 1,479 1,567 2,121 2,718 2,310
Finance 1,104 1,211 1,523 2,079 3,107*
Services 265 297 339 403 523*
Government 1,805 2,145 2,533 3,490 4,990
0il sector: 14,055 18,373 28,095 82,692 110,462

Source: [91, p.‘21].
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TABLE XI

SECTOR DISTRIBUTION OF FINANCIAL ALLOCATIONS
FOR THE PLAN, 1970-1975
(SR MILLION)

Total
Sector Recurrent* Project Amount Percent
Administration 6,794,6 922.8 7,717.4 18.6
Defense 3,980.0 5,575.0 9,555.0 23.1
Education, Voca=- 6,150.2 1,227.5 7,377.7 17.8
tional Training
and Cultural
Affairs ,
Health and Social 1,612.9 308.2 1,921.1 4,7
Affairs
Public Utilities 1,246.9 3,325.4 4,572.3 11.1
and Urban
Development
Transpdrt and 1,767.3 5,709.2 7,476.5 18.1
Communication
Industry 321.8 776.7 1,098.5 2.7
Agriculture 973.8 493.9 1,467.7 3.6
Trade and Services 83.5 43.8 127.3 0.3
TOTAL 22,931.0 18,382.5 41,313.5 100.0

*Expenditures covered salaries, wages, transfers and subsidies and other
current expenses.

Source: [90, p. 43].
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of those sectors during the plan period. The Government relied heavily
on the private sector to pick up the slack and contributed to the
diversification of the economy. The low absorption capacity of the
agricultural and industrial sectors, due to the requirement of highly
trained labor which the country is lacking, could be another reason for
“the low performance of those sectors.

In 1965, the labor force totalled about 1,006,600 Saudi and non-
Saudi male and female workers. This number increased by about 3 percent
per year during the period 1965-1970 to reach about 1,103,800 at the
beginning of the plan (see Table XII). During the plan period. The
labor force increased by 10 percent per year. The number of employees in
the manufacturing sector more than doubled, rising from 34,700 workers
in 1970 to 74,400 in 1975, which accounts for only 4.2 percent of the
total employment. The finance sector is the only sector which experi-
enced a decline in employment during the plan.

Long before implementation of the first plan, the Government recog-
nized manpower shortages as a major bottleneck in achieving objectives
of the plan. It places great emphasis on education by allocating to it
about 7,377.7 million Saudi Riyal (MSR) or about 17.8 percent of the
total financial allocation for the plan. Six vocational training
centers would be opened during the plan period which would supply about
1,600 skilled and semiskilled workers [48].

It is very difficult to say that the FDP was a total success or a
total failure. The actual rate of growth of the total GDP exceeded the
plan target, while that of the agricultural and manufacturing sectors
failed to achieve the plan's projected rate of growth of GDP. However,

one must keep in mind that the plan was prepared under a tight financial



TABLE XII

EMPLOYMENT BY SECTOR IN SELECTED YEARS

(IN THOUSANDS)
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Sector 1965 1970 1975
Producing sectors:
Agriculture 464.8 445.8 695.0
Mining 11.2 13.7 3.4
Manufacturing 41.0 34,7 74.4
Utility 8.6 12.2 16.1
Construction 104,0 141.5 172.3
Services sectors:
Trade 95.8 114.3 153.6
Transport 44,0 62.1 114.5
Finance 4.5 15.9 13.1
Services 108.5 137.5 230.0
Government 110.4 112.7 246.7
0i1 sector: 14.0 13.4 27.4
TOTAL 1,006.8 1,103.8 1,746.5

Sources: [145, p. 1407,

[91, p. 197.
r92, p’ 37-!-



44

situation. Because of the 1967 Arab-Israeli war, oil revenue declined
during the three years prior to FDP., The huge increase in revenue
during the plan period could be the main reason for the high rate of
growth of the total GDP. This led one to question the feasibility of
achieving the plan projected rate of growth if the financial situation
of the country did not change. The rate of growth set forth by the plan
proved too ambitious in Tight of the financial and human resource con-
straints the country faced when the plan was prepared. One must also
realize this was the first experience the country had with formal plan-

ning. The next section determines how much the country has learned from

this first experience.

3.4 The Second Development Plan (SDP)
(1975-76 to 1979-80)

In April 1975, the Saudi Government adopted a second five-year
development plan for the period 1976-1980. The three major objectives
advanced by this plan are:

1. Diversification of the economic base tﬁrough emphasis on
increasing agricultural and industrial production.

2. Speedy development of the kingdom's human resources by provid-
ing training to increase their productivity.

3. Distributing the growth in economic activity among all regions
in the country [91].

The main objectives of this plan were almost exactly the same as
the preceding plan. The difference was that the former plan emphasized
diversification by concentrating on all economic activities to reduce

dependence on 0il, while this plan concentrated only on the agricultural
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and manufacturing sectors since the first plan failed to achieve the
anticipated rate of growth in the sectors. The Central, Western and
Eastern regions were given top priority during the FDP while the
Northern and Southwestern regions were left out. The SDP attempted to
correct this situation by distributing the country's wealth from oil to
cover all regions of the country.

The plan was prepared at a time when the income from o0il revenue
had increased dramatically which eliminated the financial constraint on
development as opposed to the situation of the FDP. The plan's esti-
mated total cost was SR 498 billion which was about nine times that of
the FDP. The plan was very ambitious. It was too big with respect to
the amount of money expected to be spent during the duration of the
plan. However, financial resources are not the only constraint faced by
developing countries. Physical and human resource constraints play
equally important roles in the success or failure of development in
those countries. Planners in Saudi Arabia realized this fact and con-
centrated on the development of physical infrastructure and human
resources by allocating about 64 percent of the total amount of the
money appropriated for the plan. This compared to 58 percent in the
previous plan (see Table XIII).

The largest amount of funding was allocated to the development of
physical infrastructure, which was considered a stumbling block to
development. During this plan, about 40,000 new houses were constructed
per year compared to 17,500 during the first plan. New seaports were
built and old ones were expanded, raising the number of commercial
berths to 130 compared to only 24 at the end of the previous plan [92].

During the first half of the plan the major threat to its implementation



TABLE XIII

COMPARISON OF ESTIMATED FINANCIAL REQUIRE-

MENTS OF FIRST AND SECOND PLANS@

(SR MILLIONS)
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First Plan

Second Plan

Amount Percent
(1970-1975)

Anount

(1976-1980)

Ratio:Second
Plan to
Percent First Plan

Economic-resource
Development

Human-resource
Development

Social Development

Physical-
infrastructure
Development

Subtotal
(Development)

Administration

Defense

External Assistance,
Emergency
Funds, Food
Subsidies, and
General Reserve
Subtotal (Other)

Total Plan

6,033.3 10.7

10,198.7 18.1

2,443.0 4.4

14,086.8 25.1

32,761.8 58,3
10,466.5 18.6
12.994.7 23.1

23,461.2 41.7
56,223.0 100.0

92,135.0

80,123.9
33,212.8

112,944.6

318,416.3
38,179.2
78,156.5

63,478.2
179,813.9
498,230.2

18.5

l16.1
6.7

22.7

63.9
7.7
15.7

12.7
36.1
100.0

15.3

7.9

13.6

8.0

9.7
3.7

6.0

7.7
8.9

aFirst plan values have been adjusted to 1974/75 prices (used uniformly

for the second plan except for certain long-term projections

that included inflation factors).

Source: [92, p. 529].
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was the inability of the physical infrastructure (housing, ports, roads,
« « o, €tc.) and the difficulty of the country to keep up with the pres-
sure placed on it by the ambitions of the plan. Shortages of housing
and commercial berths were very acute during the first half of the plan.
Some ships had to wait four to six months before unloading. Those were
only a few of the problems encountered during the first half of the plan
due to the inadequacy of the physical infrastructure in the country.

Economic resource development (i.e., water, agricultural, manufac-
turing) had been allocated about 18.5 percent of the total plan appro-
priation or SR 92,135 million. About 48 percent of this amount or
44,280.6 was allocated to the expansion of the manufacturing sector. At
the beginning of the plan, The Royal Commission for Jubail and Yanbu was
created by royal decree M175: The two industrial sites emphasized the
petrochemical industries which depend on oil for its raw materials. In
1977, the OPEC nations produced more than one-third of the worid's oil
but only 3.2 percent of the world's petrochemicals derived from it [41].
Saudi Arabia is concentrating on oil related manufacturing industries
because the raw material for these types of industries are available in
abundant amounts in the country. Non-hydrocarbon-based manufacturing
industries such as construction materials, automobiles and parts,
fabric, canned foods, and other consumer products were also constructed
during the plan to reduce the dependence on importation.

The plan anticipated an annual growth rate in GDP of 10.2 percent.
Agriculture and oil were projected to grow at 4.0 and 9.7 percent per
year during duration of the plan. They were the only sectors expected
to grow less rapidly than the overall rate. The economy failed to

achieve the 10.2 percent growth rate, registering instead only 8.04
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percent per year. The main reason for the failure was the inability of
the o1l sector to grow according to the plan projection. Actually, the
0il sector grew only by 4.8 percent per year instead of the 9.7 percent
anticipated by the plan. All other sectors of the economy achieved
higher rate of growth than projected by the plan. The producing sectors
and service sectors grew by 16.6 and 14,1 percent per year,
respectively, compared to the planned}rates of 13.0 and 13.3 percent
[92].

This reflects the important role the oil sector plays in shaping
the economy of the country. Little changes in the structure of the
economy was experienced during the plan (Table XIV). Thi reduces the
severity of the assumption of constant technical coefficients of the
static input-output model toibe discussed in the fourth chapter.

The overall annual rate of growth of the labor force was projected
to be about 7.8 percent. The Saudi labor force was projected to
increase by 232,000 workers or about 3.4 percent and the non-Saudi work-
ers by.498,000 or about 21 percent per year [91]. The actual annual
growth rate of the labor force during the plan was only 7.2 percent.

The number of non-Saudi workers increased by 566,000 because the popula-
tion of the country supplied only an additional 158,000 Saudi workers
instead of the required 232,000. The main reason attributed to the
failure in attaining the anticipated number of new Saudi workers was the
expansion of education which kept more young Saudi out of the labor
market (see Chapter II). The largest inqreases in employment were
registered by the professional and salesmen groups, 125 and 72 percent,
respectively (see Table XV). Farmer and fisherman occupations experi-

enced a slight decline of 3.7 percent.
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TABLE XIV

GROSS DOMESTIC PRODUCTS DURING 1976-1980

(IN CURRENT PRICE IN MILLIONS
SAUDI RIYAL)
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1976 1977 1978 1979 1980
Producing sectors:
Agriculture 1,586 1,865 3,909 4,196 4,648
Mining 533 823 1,025 1,120 1,361
Manufacturing 2,211 3,063 4,066 5,173 6,467
Utility 151 144 204 248 271
Construction 15,854 25,546 31,959 34,764 43,108
Service sectors:
Trade 6,180 8,507 11,049 13,912 17,760
Transport 4,077 6,775 9,960 12,764 15,749
Finance 8,444 11,130 12,704 16,180 18,815
. Services 1,989 2,609 3,293 4,155 5,260
" covernment 7,890 9,720 15,146 18,912 23,384
“;x 0i1 sector: 115,522 134,687 132,064 138,540 251,984

Sources: [111, pp. 169-170].
[112, pp. 92-93].
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TABLE XV

EMPLOYMENT BY OCCUPATIONAL GROUPS 1975-1980
(IN THOUSANDS)

Occupation 1975 % 1980 %
Professionall 106.7 6.1 240. 4 9.7
Clerical Workers ©175.0 10,0 231.7 9.4
Salesmen and lLaborers? 624.8 35.8 1,076.9 43.6
Farmer and Fisherman 646.1 37.6 622.2 25,2
Service Workers 193.9 11.1 300.0 12.1
TOTALS 1,746.6 100.0 2,471.2 100.0

lTncludes technical, managerial, and administrative workers.
2Includes craftsmen, operators, and laborers.

Source: T[11, p. 33].
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The reliance upon imported labor during the plan was considerable,
almost 566,000 new workers during the plan. This lead to the importa-
tion of over one and a half million persons into the country.2 This
large number of newcomers will put a great deal of pressure on the
already weak service sectors.

Table XVI shows a substantial decline in the agricultural labor
force. This is a good trend for a country like Saudi Arabia because of
two reasons. First, agriculture is a traditional low productive sector
and agriculture laborers are migrating to the cities to work in modern
sectors such as construction and industry. The second reason is that
women in rural areas are working in the farm alongside the men while
their counter-sisters in the city are prohibited to do so. The shortage
in agriculture labor due to gut-migration of young farmers could be
picked up by women and by increasing the productivity of the farmers.

The Government sector absorbed the majority of the Saudi workers
which forces the private sector to fill its need of labor by importing
it from outside. This fact and the Government's concentration on infra-
structural development, demands a fast growth in the construction,
transportation, and services sectors which are through-put sectors.

This fact leads Seers to modify the original work of Leontief, which
gives these sectors a very important role in explaining the inter-
dependency among all branches of the economy. Actually, in developing
countries the development of these sectors are essential to the develop-
ment of the whole economy. The Saudi p]anners realized the important

role these sectors can play in speeding the goal of diversification of

2That is, if each imported worker brings his wife and one child.
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TABLE XVI

EMPLOYMENT BY ECONOMIC ACTIVITY 1976-1980
(IN THOUSANDS)

1976 1977 1978 1979 1980
Producing sectors:
Agriculture 675.8 656, 6 637.3 618.0 598.8
Mining 4,0 4.6 5.4 6.3 7.3
Manufacturing 78.9 83.2 88.6 93.9 104.2
Utilities 18.5° 21.2 24.3 27.9 31.5
Construction 196.4 223.9 255.3 291.0 330.1
Services sectors:
Trade 178.1 205.8 238.7 275.7 310.6
Transport 129.9 - 146.9 165.9 188.4 214.6
Finance 15.9 19.4 23.7 28.7 34.8
Services 266.8 308.1 357.5 414.7 482.3
Government 260.0 274.1 288.9 304.5 321.0
0il sector: 28.9 30.6 32.4 34.2 36.0
TOTAL | 1,853.2 1,974.4 2,118.0 2,283.3 2,471.2

Source: [92, p. 37].
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the economy. They place great emphasis on the development of those
sectors. Those sectors by no means will offer long-term potential
alternatives to oil. Agriculture and manufacturing are the major sector
which have the potential for diversifying the Saudi Arabian economy and
decreasing its dependence on oil as the main source of revenue.
Substantial progress was achieved during the duration of the plans
and to the attainment of the plan objectives. Favorable growth rates
were attained by the non-o0il sectors, absorptive capacity of the economy
was increased, tremendous improvements in the physical infra-structure
were achieved despite the difficulty encountered during the first half
of the plan, and a good industrial base was established in this period.
Shortage of manpower continued as the major constraint in the development
of the country. The third dgvelopment plan was concerned with increasing
the productivity of workers through training, thus reducing the reliance

on foreign workers.

3.5 The Third Development Plan TDP
(1980 to 1985)

The first two development plans focused on the building of infra-
structure, services, achievement of high rate of growths in all sectors
of the economy, and reliance on imported workers. In May 1980, the third
development plan was approved. This plan differs from its predecessors
in the following: it concentrates on a few selective sectors--
agriculture, mining, and manufacturing; it limits the future growth of
the total number of foreign workers; and meets the country's labor demand
domestically by emphasizing capital intensive industries and maximizing

the utilization of domestic labor. The major objectives of this plan
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are:

1. Structural change of the economy. In other words, reduce the
dependency on oil.

2. Participation and social welfare in development.

3. Economic and administrative efficiency [92].

The third plan presents a shift in the direction of planned develop-
ment expenditures (see Table XVII). It concentrates on the development
of the producing sectors rather than the old path of concentration on
physical infrastructure. The share of physical infrastructure and social
development of the total expected Government expenditure will drop from
about 50 and 10 percent during the SDP to 36 and 9 percent, respec-
tively, during the TDP. While the share of economic and human resources
development will increase fr9m 25 and 16 percent to 37 and 19 percent,
respectively over the same period.

The anticipated annual rate of growth of GDP during the plan is
3.28 percent, with non-0il sectors projected to grow by 6.19 percent
while the oil sector is projected to grow by only 1.34 percent (see
Table XVIII). The low rate of growth projected during the plan is
attributed mainly to two reasons. First, the anticipated low increase
in the number of additional workers during the plan; and, secondly, to
the drying up of labor migration from the low productive sector, agri-
culture, to the high productive sectors of construction and manufactur-
ing. The construction sector is anticipated to decline by 2.48 percent
per year during the plan. However, the fjrst two years of this plan
experienced a growth in this sector due not to the initiation of new
projects but to the completion of projects started in the second plan.

Actually, the construction sector registered an increase of over 10



TABLE XVII

TOTAL GOVERNMENT EXPENDITURE ON NEVELOPMENT

1980-19851
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SR Billions 2nd Plan?  3rd Plan

Function of Expenditure Current Prices Percent Percent
Economic Resource Nevelopment 261.8 25.1 37.3
Human Resource Nevelopment 129.6 15.9 18.5
Social Development 61.2 9.4 8.7
Physical Infrastructure ' 249,1 49,6 35.5
Subtotal: DNevelopment 701,7 100.0 100.0
Administration3 31.4 6.7 4.5
Emergency Reserves, Subsidies 49,6 15.9 7.1
Total Civilian Expenditure 782,6 122.6 111.6

IThe total excludes: (i) transfer payments, (ii) non-civilian sectors,

and (ii1i) foreign aid.

2Rased on actual and estimated values converted into 1399/1400 prices.

3pdministration includes: (i) ministries and agencies with primarily
administrative functions and (ii) judicial and religious

agencies.

Source: 1[92, p. 8871,



TABLE XVIII

THE GROWTH OF GDP IN THE PERIOD 1966-67 TO 1984-85 (ANNUAL COMPOUND
GROWTH IN PERCENT PER ANNUM, IN 1969-70 PRICES)

First Plan  Second Plan® Third Plan
1966-67 to  1969-70 to 1974-75 to 1980-81 to

1969-70 1974-75 1979-80 1984-85
Producing sectors:
Agriculture 3.62 3.59 5.40 5.3b
Other mining 5.56 21.07 17.14 9.78
Other manufacturing 11.76 11.39 15,37 18,83
Utilities 11.31 10,93 24,41 29.46
Construction 3.32, 18,57 17.78 (2.48)b
Service sectors:
Trade 10,09 13.94 22,06 8.42
Transport 10,58 16,97 21.13 12,93
Finance 7.94 8.16 12.99 7.29
Other Services 9.76 7.09 13.91 2.95
Government 4,39 7.75 5.96 7.16
Non-oil economy: 6.96 11.66 15,13 6.19
0i1 sector: 10,34 14,80 4,78 1.34
Total economy: 8.75 13,41 8.04 3.28

Notes: a. Sectoral data for the First Plan period shown above include the
old price system for 1974/5; the Second and the Third Plan figures, however,
use the revised price system for each sector. Tables for the non-oil
economy, the o0il sector and the total economy for the Second and third plans
are in 1979/80 prices, partly because the 1984/5 composition of the oil
sector's output has no equivalent in 1960/70. b. Negative growth rate.

Source: [92, p. 207,
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percent during the first two years of the plan while the non-0il sectors

registered about 11 and 10 percent increase during the same perio%
respectively [7]. ,

Domestic manpower development is the major objective of the TDP
because optimum utilization of this scarce resource is the key element
to the success of the plan. The plan attempts to reduce the reliance
on foreign workers. It encourages the redeployment of workers away from
the remote areas and the less productive sectors into high productive
sectors of the economy. The plan projected an annual increase of 1,2
percent in the growth rate of the country's labor force during the TDP
period (see Table XIX). Agriculture and construction are the only sec-
tors which will experience a decline in the labor force. The reason for
the decline in employment in the agriculture sector was discussed early.
The reason for the decline in construction is that the first two plans,
FDP and SDP, required the upgrading of the physical infrastructure of
the country which is mainly related to the construction sector while the
third plan emphasized maintaining of the physical facilities built in
the past decade. The manpower needed to maintain those facilities will
be far less than that needed to build then. Based on this, excess labor
in the construction sector will begin to look for positions in the other
economic sectors,

The plan will create 310,000 new civilian employment opportunities.
0f these, 70,000 will be filled by workers leaving the construction sec-
tor [17]. The remaining 155,000 jobs will be filled by 146,000 new
Saudi workers entering the lTabor market for the first time and only
9,000 new imported workers. At the end of the plan duration, the
imported labors will account for 41 percent of the total labor force

instead of the 43 percent at the end of the SDP. This indicates that



TABLE XIX

PROJECTED CHANGE IN EMPLOYMENT DURING THE

THIRD PLAN (1980-1985)
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1

Employment in Annual Total
Sector Thousands in Percentage Percentage
Change Change
Producing sectors:
Agriculture 598, 8 528, 8 (2.5) (11.7)}
Mining 7.3 9.8 6.0 34,2
Manufacturing 104,72 164,2 9.5 57.6
Utilities 31.5 47.0 8.1 49,2
Construction 330.1 245.1 (6.0) (25.7)1
Services sectors:
Trade 310.6 339.6 2.0 9,3
Transport 214.6 274.6 5.0 28.0
Finance 34,8 44,8 5.0 28.7
Services 482,73 505.3 1.0 4.8
Government? 321.03 421,03 5.6 31.2
0il1 sector: 36.0 46 5.0 27.8
TOTAL 2,471.2  2,626,2 1.2 6.3

11t is a decline in its percentage.

2Excludes non-civilian employment.

3These government figqures include an estimated 49.6 thousand daily
wage workers, not classified as civil servants.

Source: [92, p. 1007,
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the country will be dependent on imported labors for a long period to
come, The low participation of women will not help the situation. The
plan anticipates about 17,000 new Saudi women workers will join the
labor force during the plan period. This is a small number when com-
pared to the overall increase of about 155,000 new workers. The major-
ity of the new female workers will join the labor force as teachers or
in jobs related to teaching. Very few will be in the health sector as
physicians or lab technicians. The advantage of this increase will be
offset in the short run by the fact that the number of female farmers
will decrease due to the schooling factors. The schooling factor will
also effect the participation rate of young Saudis in the labor force.
The male participation rate will decline from 65.3 percent at the end of
the SDP to 64.1 percent over)the duration of the TDP. This might seem a
negative trend, but in fact, it is a good sign which indicates public
awareness about the need for education.

The TDP is very ambitious but not unrealistic. The current oil
situation raises doubt in the mind of a lot of people about the destiny
of this plan. Their doubt arises from the fact that the plan was form-
ulated in a favorable economic situation of high demand and increasing
0il price. One must realize that the plan was formulated based on a
discounted oil price which will offset the effect of price reduction.
With respect to oil production, Saudi Arabia produced 9.5 million
barrels per day as a goodwill gesture to the industrial nations and the
world to pick up the slack created by the Iran-Iraq war. Economic
observers indicate that Saudi Arabia does not need to produce 9.5 mil-
1ion b/d to be able to finance its ambitious plan, about 5 million b/d

will be more than sufficient [48]. In an interview with the Ministers
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of Finance, Planning, and Petroleum, all denied any serious effect on
the implementation of this plan due to the world oil situation [6, 7,

8]. The outlook of the fourth development plan, now under study will be

examined next.

"3.6 An Outlook Into the Fourth Development
Plan FODP (1985-1990)

Studies for the preparation of this plan are now underway. The
anticipated major objectives of this plan are as follows:

1. Development of the Kingdom's human resources through training
to increase productivity.

2. Increase the well-being of the citizens.

3. Continue the diversification of the country's economic base.

4, Maintain the physical infrastructure built during the previous
plans.

One can easily detect the similarity of objectives among the devel-
opment plans. They all aim at diversification of the economy, the
development of human resources, and improving the well being of the cit-
izens of the country. What really distinguishes one plan from the
other is the degree of achievement of these goals.

The first plan achieved a high rate of capital formation and pro-
vided the Saudi planners with a good experience in the field of national
planning. The experiences learned from the first plan were wisely uti-
1ized during the preparation and imp]emen?ation of the second plan. The
major objective of the SDP was to increase the absorptive capacity of
the economy and reduce inflation through the improvement of the physical

infrastructure. The second plan succeeded to a certain extent in
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achieving the objective of diversification of the economy. The twiﬁ
industrial cities of Jubail and Yanbu, the Saudi Arabian Basic Indus-
tries Corporation (SABIC), and gas gathering program were only a few of
the projects started in this plan to reduce the country's dependency on
0il. The third plan continued the building of physical infrastructure
and diversification of the economy. The major obstacle to the implemen-
tation of this plan was manpower. The ceiling put on the importation of
laborers placed a tremendous pressure on the domestic laborers to pick
up the slack. The fourth plan will witness an inc}ease in the internal
output in every sector and a lowering of the cost of the domestic prod-
ucts and services due to improvement in labor productivity, thereby
making them competitive and more desirable to consumers than imported
products. The development of the mineral deposit in the country will
experience increased attention during this plan.

According to Petromin3 statistics, 12 minerals are found in the
country [12]. Seven of those minerals - gold, silver, copper, zinc,
lead, ore, and iron are found in large commercial quantities; while the
rest - phosphates, salt, magnesium, sulphur, and fluorite, are found in
smaller quantities. Gold mining was recently resumed at the old Mohd al
DHAHAB mine. The mine is expected to produce 30 tons of gold, 90 tons
silver, 80 thousand tons of copper, and 27 thousand tons of zinc by the
year 1990 [8]. This indicates that the country is rich in its mineral
deposits which will generate a large amount of revenue and reduce the

dependence on 0il as well as help the process of diversifying the coun-

try's economic base.

3petromin is an organization established by Royal Decree No. 25 in
1962 to be responsible for the development of petroleum and natural gas
and non-fuel mineral resources in the Kingdom.
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The physical infrastructure has been substantially improved. The
Kingdom enjoys a reputation as one of the world's foremost financial
powers. It is with the manpower that the greatest potential for diffi-
culties in implementation of the future plans exist the shortage of man-
power was the motive for this research. The next chapter presents a

review of input-output techniques utilized in determining the country's

need of the human resource.



CHAPTER IV
REVIEW OF LITERATURE
4,1 The Two Main Approaches to Manpower Planning

There is no universally accepted or settled methodology for
manpower planning and forecasting. There are two opposing schools of
thought, with numerous sub-varieties. Those two schools are the rate of

return approach and the manpower-forecasting approach.

4,1.1 The Rate of Return Approach

This approach advises the p1anner to calculate the internal rate of
return on investment in education and to supply just enough schooling to
equalize the yield of investment in human capital with the yield of
investment in physical capital [21]. The internal rate of return is the
social rate of discount which makes the present value of the entire
stream of benefits and costs exactly equal zero [94]. Mathematically,

the internal rate of return (R) is calculated as:

Bt - Ct

- (4.1)
Lot oo
0 (1 +R)E

LI or =]

where:
By is the social benefit in time t,
Cy is the social cost in time t, and

R is the internal rate of return.
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The rate of return has been frequently criticized by researchers in
the area of manpower planning to developing countries [9, 21]. Some of
those criticisms are:

1. It does not incorporate systematic assessment of linkage
between education and economic deve]opment over time. By contrast, the
manpower requirements approach takes this into account as a major factor
as will be seen later.

2. It assumes pure competition in which labor earnings are brought
into line with the relative scarcities of people with different skill
atﬁributes. |

3. It ignores incomes and benefits other than those that accrue
directly to the educated individual. In other words, it ignores the
indirect economic return.

4, The rate of return analysis at best measures the current payoff
from education. What is needed in a country like Saudi Arabia with
rapidiy expanding educational systems is the rate of return on invest-
ment in education based on future returns and not only present returns,

Education in Saudi Arabia is free to the individual, starting from
kindergarten through the university. The Government, in fact, pays stu-
dents to continue their education beyond high school. Recently the
Government increased the university student's allowance to about $300
per month., What Saudi Arabian planners need to know is the required
number of workers with a specific educational level to accomplish the
desired goals set forward by the higher officials. The criticisms men-
tioned above make the application of the rate of return technique to

Saudi Arabia undesirable.
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4,1.2 The Manpower Requirement Approach

The manpower-forecasting approach tells the educational planner to
tailor the expansion of the educational system to quantitative forecasts
of the demand for highly qualified manpower [21]. There aré several
different methods for forecasting manpower requirements. Two of these
are the Tinbergen-Bos model [130] and the Mediterranean Regional Project
(MRP) [104]. The technique which will be used in this study is the
input-output analysis. This technique forecasts the target year sec-
toral employment by occupation and education based on the following
assumptions:

1. Fixed technical coefficients or stable relationships between
employment and output.

2. No substitutabi]ity‘between sectors and perfect substitutabil-
ity within a sector.

3. Constant labor productivity rate by sector.

This approach has been criticized for ignoring the influence of
inter-occupational mobility of labor on future levels of occupational

requirements, as well as other rigid assumptions [100].
4,2 Input-Output Approach

4,2.1 Historical Development

An input-output or interindustry analysis can be traced back to the

Tableau Economique published in 1758 by Francois Quesnay [33]. Later he

published a modified tableau which presented the whole French economy in
the form of circular flows. Leon Walrus, who was a skilled mathemati-

cian, in 1877 developed a purely theoretical general equilibrium model
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which essentially consisted of a set of equations illustrating how all
prices in the economic system were determined. He believed that even if
the data were available to implement his model, the computational prob-
lems would be formidable if not insurmountable.

It was not until Leontief simplified the Walrusian model to a man-
ageable extent in the 1930°'s that the input-output technique, as it is
now known, began to emerge. Leontief ignored prices, and consequently
substitution, and assumed that any product was supplied by only one
sector and that there was a constant return to scale, making possible
the empirical application of input-output models, the first of which was
produced for the United States economy in 1936 [74]. The early work of
Leontief led to the first governmental research on interindustry analy-
sis in the Unitéd States, undgrtaken by the Bureau of Labor Statistics
with Leontief as an advisor. The group undertook from 1950 through 1954
the most extensive program of interindustry research so far attempted
[35]. But, due to a decision by the Deputy Secretary of Defense to ter-
minate support of input-output studies after November 1954, this
research was cut off abruptly before its completion [82]. There was a
period of more than five years during which government agencies in the
United States could not engage in such analysis. Despite the cessation
of government work, research on interindustry relationships continued at
the Harvard Economic Research Project and other universities, largely
financed by foundation funds, and also in other countries.

The input-output techniques spread rapidly throughout the world,
including the developed and developing countries as well as the commu-
nist block. Currently, more than 64 countries have input-output tables

[137]. Leontief's publications were widely read in many of these
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countries, and their scholars came to the Harvard Economic Research
Project to learn how to compile and use input-output tables. The United
States, Western Europe, and Japan were the first to assemble the input-
output tables for their countries and after various delays, countries
with central planning and developing countries followed.

The interest in the technique was sufficient to stimulate an inter-
national conference which was held in 1951 in Driebergen, Holland; its
program centered on the construction and empirical implementation of the
basic theoretical system [127]. The second conference was held in June
1954, in Varenna, Italy. Its program was centered on statistical and
computational procedures and problems [16]. The application of the
input-output techniques to economic projection and development planning
were the dominant topic of the third conference which was held in
September 1961, in Geneva [17]. Representatives of the developing coun-
tries participated in this conference for the first time. It is no
longer true that the usefulness of the input-output technique is
restricted to developed countries. A number of developing countries
(Egypt, Israel, some Latin American countries) have applied this tech-
nique and proved its usefulness in planning the ecconomic development of
their countries. The fourth and fifth international conferences were
held in Geneva in 1968 and 1971, respectively [26, 27, 24]. The first
volume of the fourth conference [26] contains more theoretical studies
while the second volume [27] stresses empirical and policy aspects of
the model. The fifth conference [24] contained 32 papers, some of which
were a continuation of studies presented in thé fourth conference. The
sixth conference [108] contains both theoretical as well as empirical

studies of input-output models. This conference was the first among the
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proceedings of the international input-output conferences to include
papers describing quarterly input-output models. The work done by
Shishido and Oshizaka [118] and Haig and Wood [58] constitute an impor-
tant breakthrough in this direction.

Three basic versions of the input-output model emerged from the
beginning of the mid-thirties to now: the closed static model; the open
static model; and, finally, the dynamic open model. Since the closed
model was developed first, it is described very briefly and mention is

made as to how it differs from the open model.

4,2.2 Static Closed Input-Output Model

The main difference between the closed and open static input-output
model is that the closed model considers all economic activities as
endogenous or interdependent. So there are no exogenous or final de-
mands and no primary or unproduced inputs, as shall be seen when intro-
ducing the open models. Leontief's [75] early work was devoted to this
version of the model. In this version of the model, households are
treated exactly as any other industry. Households use consumer goods in
specific amounts (it is required inputs) to produce its output, labor,
which is required by other industries ﬁo carry on their production
activities. Government and foreign trade are similarly treated as
household.

This model, since it attempts to account for all consumption, is
called "closed." It is the most ambitious version, since it attempts to
explain more than any other model, but also, it requires the most
unpalatable assumptions and is the most restrictive since it provides no

room for autonomous investment, exogenous changes in government
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demand, or the like. For these reasons the general tendency has been
away from the closed version of the input-output model toward the open
»mode].

A partial closure of the model may be adopted depending on what
portions of final demand become endogenous. The most common closure of
the model is to treat household as an endogenous sector [82, 109].
Richardson [109] mentioned another possibility to partially close the
model. Paukert, Skolka, and Maton [106] developed a model to study the
impact of changes in income distribution on the level of employment for
the Phillippines. In their model, they have treated private savings,
consumption, personal income, and other income as endogenous elements,

and the only exogenous element in the model was the shift in the income

distribution by size.

4,2.3 Static Open Input-Output Model

The closed model interdependence was too complete, in view of the

available data and the consequent necessity to accept such unrealistic
functions as fiscal patterns of consumption, investment, Government
activity, and foreign trade, in order that these could be fitted into
the equational system. It was necessary to open up the model, making
some of the variables independent, as a necessary step toward practical
application and the possibility of large new areas of inquiry.
Professor Leontief soon realized this fact and worked toward opening the
system by introducing some basic modifications. These modifications
gave birth to the static open input-output [75].

The static open model is too well known to require detailed elabor-

ation. A few number of excellent concise summaries of Leontief's
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basic framework have already been published.l A very brief description
of the model and a review of the development and criticism of the model
is necessary to comprehend the dynamic model.

Basically, the static open model consists of nothing more compli-
cated than the solution to a set of N simultaneous linear equations in N
variables. It is a system of equations that define the functional rela-
tionships (Table XX): (1) within the processing sectors (quadrant I
in), (2) between the processing sectors and final demand (quadrant II),
(3) between the processing sectors and primary input (quadrant III), and
(4) between this latter class of primary input and their final demand
(quadrant IV). Some authors suggested the elimination of the fourth
relation or the fourth quadrant of the table [117, 137]. When this
system is shown as a set of solution flows during some periods, its
variables include:

a. the quantity of each produced good supplied as input to each
processing sector,

b. the quantity of each processing sector suppliied to final
demands,

c. the quantity of each primary input supplied to each processing
sector,

d. the quantity of each primary input supplied to final demand,

e. total output of each processing sector,

f. the sum of the various inputs used by each processing sector,

g. the sum of the various inputs used by the final demand, and

1Those who are interested in the application of the model should
read Leontief [77], Chenery and Clark [35], Richardson [109] and the
theorist should read Dorfman et al. [45] and Gale [52].
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h. the sum of the supplies used by the processing sectors and
final demand.

In the static open model there are three types of transactors in
the system. The first transactor is the processing sectors which use
each other's output as well as the primary input in order to produce
their output. The second is the primary input which provides their
inputs for the processing sector and final demand. The third transactor
is the final demand which just consumes goods and the quantities which
are consumed by it are not determined within the model, but must be
specified as parameters.

In an input-output table the total value of output of each produc-
ing sector is always equal to the total input by that sector. For the
final demand secfors and the,primary input sectors, this situation may
not hold. Here the equality of ény particular sector in the final
demand with any sector in primary input is not logically necessary or
factually probabie, even where the titles of the final demand sector and
that of the primary input sector specify a common set of transactors.
For example, the import sector in primary input may or may not be equal
to the export sector in final demand. But, total final demand must
equal total primary input for each processing sector.

If final demands are projected outside the Leontief model, then the
projected final -demands are incorporated into the model to project total
output. This and the assumption of the model raised several objections
about the technological postulate of the model. For a complete discus-

sion of those assumptions, see Dorfman [447 or Christ [37].
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4,7.4 Remarks About the Application of the

Technique to Saudi Arabia

The usefulness of constructing an input-ocutput table in advanced
economies ceased to be a topic of argument. Researchers had stopped
criticizing Léontief's model and joined his bandwagon in developing the
techniques and making it more practical. This is very obvious from the
amount of literature which has been written about the subject and the
numbers of countries which are trying to develop a model for their plan-
ning purposes. According to Chenery and Clark [35], in 1959 there were
only 19 countries with an input-output table, Today the number of
developing countries with an input-outhut tab]é exceeds this number,

The usefulness of input-output for a developing economy has been
questioned by researchers, eépec1a11y those who have tried to develop a
table for some highly underdeveloped countries in Africa [107])., They
based their argument on two factors. First, there is a lack of statis-
tics useful for the construction of the flow table. This is not the
case 1n’Saudi Arabia. The central statistical department was estab-
lished in 1960 and the first development plan for the country for the
five-year period 1970-71 to 1974-75 was submitted to the Council of
Ministries on August 16, 1970, Now the country is working on implement-
ing its third development plan 1980-81 to 1984-85, and studies are under
way to steer the4Kingdom toward the 1990's, 1In the case of Saudi
Arahia, it may be wiser to say that the data needed is available but
dispersed, rather than scarce. The lack 6f reliable statistics should
by no means be a hindrance, and the construction of the model should not
automatically be stamped on this account as a useless tool of analysis

and projection. 1In fact, the postponement of constructing such a model
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may lead to the postponement of a serious review of the gaps in the data
and their processing [477.

The second reason is that there appears to be very little interde-
pendence between the different sectors of the economy in a highly under-
developed economy. This argument is based on tables prepared by Seer's
for the Gold Coast [1167 and on Peacock and Dosser [1071 experiences
with input-output work in Tanganyika as an example of the lack of
interdependence.

The lack of interdependence represents a very strong argument
against the construction of an input-output table. But in underdevel-
oped countries, the relationships between the various sectors of the
economy are very important to planners. To develop the economy of the
country, the planners need to, know which sector of the economy holds the
key to rapid growth., 1t is well-known that an input-output tahle is not
merely a device for storing information. It is, above all, an analyti-
cal tool to be used by the planner in analyzing the economic structures
of the economy.

It is obvious that the dissatisfaction with the utilization of
input-output techniques is meant for those countries with a highly prim-
itive economy and not for developing countries. Saudi Arabia's economy
is a unique economy, while the country is a developing country, its eco-
nomy is markedly different from any other major economy, especially
those of the developing countries. Most developing countries are
characterized by:

1. A large agricultural sector which is based mainly on subsis-
tence farming--the agricultural sector of Saudi Arabia accounted for

about 1.00 percent of total GDP in 1974-75 [91]. The economy of Saudi



before the discovery of o0il in 1932 was based solely on agriculture.

But the discovery of 0il has brought with it a change in the structure
of the economy of the country. Farmers are giving up farming to go to
the city for higher wages or to join an oil company like ARAMCO. This
Ssituation to a certain extent resembles the industrial revolution in the
United States,

2. A high rate of population growth--in 1962, the population grew
at about 1.5 percent [144]. Currently the population growth is about 3
percent. This is not a high percentage when it is compared to some of
the other developing countries like Ind1a<and Egypt.

3. A high level of unemployment--this is not the case in Saudi
Arabia at all. As a matter of fact, Saudi Arabia today depends on foreign
workers because the domestic supply of laborers is unable to provide the
numbers required of the ski1]éd, semiskilled, or unskilled workers.

4, A very slowly increasing manufacturing sector--the contribution
of the manufacturing sector to total GDP in Saudi Arabia increased from
SR 431 million in 1970 to SR 6467 million in 1980 (see Table XXI). This
corresponds to 28 percent annual increase during the past decade. The
0oil sector accounts for 54 and 67 percent of the total GDP in 1970 and
1980, respectively, while the agriculture sector accounts for only 6 and
1 percent over the same period. This makes the economy of Saudi Arabia
different than most of the developing countries in which agriculture is
the base for GDP.

Chenery [34] wrote that:

« « «» Without disputing the conclusiéns of Peacock and Dosser

as to the limited usefulness of input-output analysis in prim-

itive economies like Tanganyika, it can be asserted that the

industrial sectors become much more interdependent as income

level rises and that interindustry analysis may be quite

important for countries having per capita incomes of $200-

$300, or even lower in the case of large countries like India
or Pakistan [p.14].



TABLE XXI

GROSS NOMESTIC PRODUCT IN 1970 AND 1980 [IN CURRENT

PRICES IN MILLION SAUDI RIYAL]

Sector

1970 1980
Agriculture 984 4,648
0il 9,347 254,984
Mining 47 1,361
Manufacturing 431 6,467
Utility 273 271
Construction 934 43,108
Trade 1,008 17,760
Transport 1,016 18,815
Fihance 1,243 15,749
Services 238 5,260
Government 1,679 23,384

Source: [92, p. 757.
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Ghosh [53], a long time associate with the utilization of input-

output to the economic development in India, a developing country, wrote

that:

A1l this does not mean that the input-output technique should
be put on the shelf by the planners, in a developing country,
in the initial stages of planning. There is a way out. In
the absence of reliable statistical data regarding inputs,
outputs and capital stocks of different industries we have to
resort to what is called in statistical economies "the first
order approximation method"., In other words, we have to
assume that for every industry inputs are proportional to out-
puts [p. 17].

4.2.5 Dynamic Input-Output Model

The dynamic input-output model grows out of the static input-output
model by extracting capital formation from final demands and introducing
the accelerator principle. Final demand has to be redefined for this
model to include only consumer goods, export, and Government expendi-
tures, etc., excluding capital formation and capital goods. By extract-
ing the column of capital formation from final demand and transferring
it to a matrix which will show a record of the sales of capital goods by
industries in the rows to the purchasing industries in the columns, one .
can link the growth in output and investment in a future year. By doing
this, one will be able to provide estimates of output levels for only
one future year [137]. This method falls short of the fully dynamic
model which is able to provide estimates of output levels for a series
of future years and to trace the development of the economy from the
base year to the target year in such a way that it becomes possible to
optimize the pattern of future growth, given some objective functions,
rather than focusing attention solely on the final year of the target

period.
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Due to the Timitation of the basic input-output model and its ina-
bility to predict outcomes over a fairly long period, at least three
dynamic extensions of this basic model are proposed to overcome part of
its Timitation. The first type of model is based on the assumption that
the output of -a sector in any period is related to the output of other
sectors in previous periods. This type of model has been developed by
Solow [1217] and, as by-products to other works, by Goodwin [56] and
Chipman [36]. Solow in his model relies on an equilibrium argument:
because most commodities must be output before they could be used as
input in other transactions, supplies, and demands will not be equal
unless the various sectors expand and contract in an equilibrium
sequence. Goodwin and Chipman use expenditure considerations; increases
in the output of any sectors generate income flows which shows up as
increases in the demand for other sectors in later periods.

The second type of model is developed by an Air Force group headed
by Holley [51, 627. The model is based mainly on two assumptions. The
first assumption is that installed capacity must at all times be at
least equal to productive requirements. The second éssumption is that
no capacity should be installed before its product is required.

The third and most important type is the model developed by Hawkins
[607 and Leontief [767. BRoth models employ the acceleration principle
to exp]aih investment in each sector. The idea of the acceleration
principle is that net investment in any sector is proportional to the
rate of change of output of that sector. CLlark [38] wrote that:

The essential assumption of the principle in its pure form is

that the firm must maintain for technological reasons a fixed

ratio hetween its output and its stock of capital equipment.

It follows from this assumption that the firm must undertake

changes in its stock of capital equipment, i.e. must undertake

net investment, in accordance with changes in its output
[p. 2431
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These models gave some insight into the nature of dynamic sequences and
provided a starting point for more realistic analysis. Leontief in his
model assumed that the net capital formation be nonnegative, so that
disinvestment (what Leontief called “irreversibility") of capital is
ruled out for the economy as a whole, and there is no existence of
excess capacity in various time periods. He also tried to avoid the
problem of fixed optimization by assuming fixed coefficients of produc-
tion with only one way of producing each output.

These assumptions of the dynamic model draw a frequent criticism
from the researchers in this area. To relax the assumption that no
excess capacity exists in various time periods, the dynamic input-output
model has to be transformed into a more complex linear programming
model. In such a model, Dorfman and others departed from the Leontief
approach when it came to the equality matter and use inequality to allow
for the existence of excess capacity. Their objective function consists
of capital stock. Their reasoning was that capital stock is the only
scarce resource so it could be considered as a cost. Dantzig [43] tried
to incorporate substitution into the Leontief model by means of linear
programming. He used what he called the triangular block Leontief
Matrix.

As we see from the discussion above, the dynamic input-output model
as originally developed by Leontief is very rigid in its assﬁmptions to
cope with all the multiple aspects of economic growth. However,
Leontief's input-output technique has set_the base for researchers and
practitioners to use their ingenuity in developing the model further and
making it more applicable. Since the development of the open model in

the 1930's and the dynamic model in the 1950's, researchers in both
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developed and developing countries are working to improve and to make
the technique applicable to their particular needs. Development of the
technique has gone basically in two directions--first, theoretical,
which will be touched on very briefly; and, second, practical, which

will be exp]qred in some detail.

4.2.6 The Theoretical Development of the

Technique

The theoretical approach is to design more and more sophisticated
tools which cannot be put to use in real life in their present form, but
which, with more refinement and adjustment, might become practical in
the future. The most advanced, from the standpoint of usefulness of
economic policy is the Turnpjke Theorem. The credit for the initial
inspiration of the Turnpike Theorem goes to Dorfman, Samuelson, and
Solow. The theorem is phrased by Tsukui and Murakami [132] as:

The essence of the turnpike theory may be phrased in the fol-
lowing way. When a balanced growth path of outputs (or capi-
tal stocks) which is called the turnpike is uniquely deter-
mined in a closed reproduction system, any optimal path of
outputs (or capital stocks), which starts from any initial
point and attains an optimal accumulation of capital at the
final period T, has the following properties.

(a) If T is sufficiently large, any optimal path stays outside
of a properly selected neighborhood of the turnpike no longer
than a certain definite number N of periods defined independ-
ently of T, so that the following must hold in the limit:

1im T - N _
e (4.2)

(b) Any optimal path remains consecutively in the neighborhood
of the turnpike except for certain periods at the beginning
and at the end of the planning horizon [p.4].
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Tsukui and Murakami had developed a series of models for the case
of the Japanese economy based on the input-output model and the turnpike
theorem, The earlier development of this model could be traced through
Tsukui and Murakami's [131, 967 numerous publications as well as the
publications of others [25, 6571,

The other theoretical approach is the attempt by economists as well
as others to combine 1inear programming and input-output. In the late
1940's, after the appearance of linear programming, economists were the
first to recognize the similarity of an input-output model to the con-
straints in a linear programming problem. They also saw that linear
programming could be used to eliminate from the input-output model some
of its restrictions. This triggered a wide range of research in an
attempt to combine those techpiques. Dorfman, Samuelson, and Solow
f4573, Chenery [357], Hadley [57], and Carter [28] have suggested the use
of Tabor minimization as an objective function. Dantzig [43], as men-
tioned earlier, tried to incorporate substitution into the Leontief
model by means of linear programming., Carter in her linear programming
approach to dynamic input-output assumed that total investment during
the duration of the study is a major constraint factor. She tried to
select the combination of activity level, with new and old techniques
that minimize total labor cost. Several theoretical models for econom-
jics developed in India have been developed by Ghosh [547. A1l the
models have a basically similar framework and the main approach in these
models is the combination of linear programming and input-output
analysis.

The drawbacks of these attempts were mainly the subjective deter-

mination of the objective function, the restriction to select only one
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target (while economic policy makers must deal with multiple economic
goals), and an unclear economic¢ interrelation of their dual solution.
In this very limited review of literature, an attempt to combine goal
programming with an input-output technique could not be founded. Goal
programming instead of linear programming might eliminate the drawback
of a single target. It could be a good research topic. An attempt by
Ivanov [65] to combine input-output with dynamic programming was very
interesting. He used states and basic sequences to analyze the optimi-
zation problem for the models, then the characteristics describing the

economy (labor limitation, delay in formation of fixed assets, etc.)

were added.

4,2.7 The Practical Application of the

Techniques

The second direction of the development of the techniques was less
abstract and more practical. One of the pioneering contributions in
this direction was the Cambridge growth model [124]. The model could be
summarized as the presentation and examination of feasible alternatives
regarding the future of the economy. The model never intended to be a
forecast of what is most 1ikely or a statement of what is most desired,
but rather attempts to follow through in detail the consequences of par-
ticular sets of assumptions [124]. Another model, developed by Barker
[15], is used to project alternative structures of the British economy.
The model is a combinaﬁion of technical relationships explaining current
and capital transactions and behavioral relationships explaining con-
sumption, foreign traits and prices. The model is similar to those
developed for Norway by Johnson and Schreienr [70, 114] and for the

United States by Alman and others [5].
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The Norwegian model emphasizes the problem of long-term development
of the economy where the British model emphasizes the problems of eco-
nomic policy in controlling the medium-term future. The American model
[Inforum] on the other hand is designed to give a comprehensive yet
detailed year-by-year forecast of the economy over a period of twelve
years, from 1973-1985. The performance of the model was tested by simu-
lating the period 1966-1971. The American model differs from the
British in that it emphasizes the dynamic adjustment between investment
and output.

Similar studies done in the U.S.A,, Great Britain, and Norway have
also been carried out for several other countries like Japan [103],
Canada [22], Puerto Rico [142], France, Finland, Hungary, the U.S.S.R.,
and others.

All those dynamic models are very similar in their general frame-
work. This might be a sign for an upcoming standard input-output model.
The models mentioned above either produce an input-output table for each
year during the duration of the study or for only the final year of the
study. The capital coefficient matrices in those models play the role
of linking the input-output tables for the different years during the

study period.

The practical applications of input-output techniques at the

“national level could be divided into two categories. The first is the

e

traditional way which has been used in three main areas. The first area

is the structural analysis of an economy. The studies of the effect of
an individual industry upon the whoie/economy are the most common kind

of structural analysis [35]. Other applications in this field might

involve changing the level of imports or exports [115]. This study of

s

<s
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tbgﬂimgggtmgf“ggyernment decision on restricting or 1ifting the bound on
some 1mport or export commodities is very important to developing coun-

tries. Perhaps the most 1mportant application has been the use of the

Leontief inverse to study the structure ‘of final demands and pr1mary

[ e

input fagE?rs [75]

The second is the use of input-output as a forecasting technique.
This area is very closely related to the structural analyses described
above because the forecasting techniques depend completely on the
Leontief inverse, whether one is working with the static or dynamic
model and a set of projected final demand. But this area differs from
the structural analysis 1n that final demand in the former are prOJected
ou£s1de the input-output model. Its projection is complietely independ-
ent‘uf-the other components in the system. In the structural analysis
area the effect of only one unit of final demand was studied whereas in
the forecasting techniques the change in all final demands were studied.

The literature contains quite a number of overall economic projec-
tions.. The first major study was that done for the United States by
Evans and Hoffenberg [49], which examined the implications of post-war
full employment. The most recent study is the one conducted by Alman,
Buckler, Horwitz, and Reimbold [5], also for the United States, which
was designed to give a comprehensive yet detailed year-by-year forecast
of the American .economy over the period from 1973-1985. In 1953, Berman
[19] prepared a set of projections to 1975, illustrating various patterns
of expansion of consumption, investment, or defense expenditures. The
use of the input-output as a forecasting technique has been used by other

developed and developing countries. In the Netherlands, Van den Beld

[141] has studied the prospective long~-term development in the Dutch
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economy with an interindustry model. The United Nations economic com-
missioner for latin America has made 1nterindustry'projections for
Columbia [134] and Argentina [135], with an emphasis on the import
repercussions of industrial development.

The third traditional application involves international compari=-

sons. Chenery and Watanabe [32] indicated that there could be similar~
ities in production and use of intermediate products among developed
countries such as Italy (1950), Japan (1951), Norway (1950), and the
United States (1947), even though there exists a wide difference among
their resource involvements, per capita income, and the level of depend-
ence on foreign trade. Simpson and Tsukui [119] demonstrated that the
economic systems of Japan and the United States, although superficially
dissimilar, contain almost 19entica1 patterns of industries which are
strongly interrelated. 1In a study by Long [80], he used input-output to
compare the economic structure of the United States, a free economy,
with that of the Soviet, a planned economy. He showed that there is a
considerable amount of similarity between the two economies as well as
some meaningful differences that exist. He attributed those differences
to the different types of economy of the two countries, different goals
and other differences. In recent studies by Santhanam and Patil [110],
it has been shown that the production structure of India, a developing
country, resembles those of developed countries (Italy, Japan, Norway,
and U.S.A.). Laumas' [72] study was devoted to comparison among devel-
oping countries (Taiwan, Ceylon, Korea, qnd Malaysia) and the determina-
tion of the key sectors in these countries. To accomplish his objective
of a fair comparison among those countries, he aggregated their table

into 23 x 23 matrices. All of the countries which Laumas compared are



86

small developing countries of Asia with low per cépita income, a weak
industrial base and a very dominant agriculture base. A more recent
study of Song [122] confirms the finding of Santhanam and Patil. Song
compared the production structure of India and Korea (developing coun-
tries) to that of Italy, Norway, and the U.S.A. (developed countries).
Song concluded that similarities exist in spite of very great differ-
ences in the level of per capita income, natural resource endowment,
size of domestic market and relative factor prices.

Those findings lead one to believe that the production structures
are similar, not only among developed countries, but also among devel-
oped and developing countries. The production structures of the devel-
oping countries are also similar. It may be safe to say that the simi-
larity among the economic production structures of the developed and
developing countries weakens when the countries concerned have different
types of economies.

The second category contains the most recent application of input-
output techniques at the natidna] level. The first application which
will be considered 1skthe extension of the input-output model to include
environmental and ecological issues. It was dealt with for the first
time at the international symposium on environmental disruption in a
paper by Leontief [78], and later in a paper by Leontief and Ford [79]
at the fifth international input-output conference. The authors show
how pollution as a by-product of the processing sector can be incorpor-
ated into the conventional input-output picture of the whole economy.
As is the case in any new development, the approach has been criticized
by a number of authors [51, 123]. But the continuing concern about

environment confirms the importance of analyzing basic relationships
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between economic activity, waste generation, waste treatment, and envir-
onmental quality. Recently, Cumberland and Stram [42] developed a more -
comprehensive model for the United States. Hartog and Houweling [59]
developed a model for Netherlands in which they used Leontief and Ford's
model as a point of departure in the development of this model. The
model which they constructed differs from that developed by Leontief and
Ford in that the "polluter pays" principle is introduced into the input-
output framework.?2

The second application in the second category is the extention of
input-output to the problems of planning in general and educational
planning in specific. Smith and Morrison [120] indicated that input-
output models are essential for economic planning at the national level,
and the failure of such plan§ is often more the result of erroneous
assumptions fed to the model's exogenously rather than inherent weakness
in the models themselves. The planners should make a detailed study of
the interdependency of economic activities, using an input-output flow
table, because such a study immensely facilitates planning. The useful-
ness of input-output as a planning tool differs according to the nature
of the economy where it is being used. In a centrally planned economy,
it enables the authorities to plan production accurately at the level of
the industry and by correctly phasing investment, to ensure optimum uti-
lization of capacity and resources. In a capitalistic economy, this is

not possible, because decisions on production are made by the firms

2The polluter pays principle provides advice to include in the I/0
matrix not only the column coefficients or input requirements of
pollution-abatement activities, but also row coefficients of those
sectors representing the inputs “purchased" by other sectors to abate
pollution generation directly by those sectors.
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and not the Government. However, a plan based on an input-output model
will help to ensure that these decisions will all be made within the
same framework of growth rate [136].

It is obvious that the central government should get involved in
input-output studies, because of the resources available to them and
their need for the flow table. Chenery and Clark [35] indicated that
government involvement has a number of advantages as well as disadvan-
tages. The main advantage is to point out weaknesses in existing stati-
stics which only the government is in a position to remedy. On the dis-
advantage side, the government is most interested in the immediate
applications of the model rather than on the methodological development
and testing of hypotheses.

The application of the method as planning techniques in the devel-
oping countries and many of the socialist economies of East Europe and
the U.S.S.R. have enjoyed a phenomenal growth. Mycielski and
Trzeciakawski [97] developed a very rigorous mathematical technique to
the solution of economic problems in socialist countries. There is a
compromise between input-output analysis and the programming techniques.
Clark and Taylor [39] also used a compensation of input-output and linear
program to set development targets for 1975 and 1980 in Chile using 1970
as a base year.

In a study by Thonstad and Kobberstad [128] in Norway, an input-
output model was used to estimate the requirements for manpower with a
particular education. In order to estimate the educated manpower
requirement, they derived relationships between the output of the
industries and their use of different types of educated manpower. Stone

[125] illustrated the flexibility of the input-output approach, at the
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same time provided a framework which could be used to integrate demo-
graphic, educational, and manpower statistics. He showed how the 1inks
between the educational and the economic systems could be elaborated to
provide better estimates of the resources needed from the production
sector by education. Benard [187] presented a dynamic linear programming
model which optimized the resources devoted to education with respect to
the rest of the market economy. His objective function was to maximize
a subjective index of national social welfare. BRenard's model required

some very rigid assumptions and it is more complicated than its

predecessors. .
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CHAPTER V
- THE INTERINDUSTRY AND HUMAN RESOURCE ACCOUNTS

This chapter deals with the development of the interindustry and
human resources accounts for Saudi Arabia. The data base needed for
implementation of the models presented in Chapter VII are developed.
The first part of the chapter deals with development of the inter-
industry account. The second part of the chapter concentrates on the

construction of the human resource account.

5.1 Thé Interindustry Account

The development of this account is accomplished in the form of
three tables. Those tables are: (1) the transaction or interindustry
flow table, (2) the direct coefficients table, and (3) the direct and
indirect coefficient table. The second table is derived from the first
table and the third table is derived from the second table. It is
actually a chain of tables, the development of the last table depends on
the development of the one immediately preceding it.

Before an attempt can be made to develop this account, two impor-
tant decisions must be made. Those decisions are: (1) the choice of a
base year and (2) the number of sectors in the account. The year 1976
was chosen as the base year because the first and only input-output
table for Saudi Arabia was developed for this year by the Ministry of

Planning (MOP) [1]. The criteria used in aggregating the economy of
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Saudi Arabia into a workable number of sectors are: the significance of
the sector in the overall economy of Saudi Arabia and their consistency
with available data as classified by the Central Department of Sta-
tistics (CDS) and the Ministry of Planning (MOP). The CDS classified the
economy of the country into 12 sectors while the MOP used a 26 sector
input-output classification. Both types of classification are shown in
Appendix A, Unfortunately neither classification could be used. The
MOP classification is very disaggregated, and data with respect to labor
and economic activities consistent with this classification were not
available., The CDS classification is aggregated but future as well as
past data witﬁ regard to labor consistent with this classification are
available in Government pub]icdtions and international pub]ications.1
The main reason that the CDS classification could not be used is because
there is no input-output table with this classification. Because of the
above reasons an attempt was made to aggregate the MOP input-output
table to fit that of the CDS classification. Unfortunately, this could
not be . achieved because the petroleum refining sector and the crude oil
and natural gas sector in the CDS classification were aggregated into
one sector in the MOP classification. The sectoral classification of
the economy used in this research is shown in Table XXII. This classi-
fication follows closely the international standard industrial classifi-

cation (I.S.I.C.) (see Appendix A).

lSome of the Government publications are: National Account of
Saudi Arabia (NASA), MOP, and CDS. Some of the international publi-
cations are: International Financial Statistic, and United Nations Year-
book of National Account Statistic.



TABLE XXII

ECONOMIC ACTIVITY SECTOR FOR
SAUDT ARABIA

Endogenous Sectors

1. Agriculture
2, 0i1

3. Mining

4, Manufacturing
5. Utility

6. Construction
7. Trade

8. Transport

9. Finance

10.  Services
Exogenous (Final Demand) Sectors

11. Private Consumption
12. Government Consumption
13. Capital Formation

14, Export
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5.1.1 The Transactions Table

The transactions table or the interindustry flow table is the base of
the interindustry account, and other tables are derived directly from it.
It includes all of the goods and services produced in the economy. Each

D,

sector purchases a variety of intermediate goods and services from its own

sector and other sectors for the purpose of processing, and at the same
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t1me, sells 1ts output'to various sectors. Each eléaént in this table
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represents the amount purchased by the column sector and sold by the row

sector. The first quadrant of this table is shown in_ Table XXIII. This
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table has_ggggwggglgg§m9ybthe Ching-Han Fei method of aggregation from the

_table developed by the MOP in 1978 [50]. .
The method of reading this table is simple. Each sector appears twice
in the table, as a producer’and seller of output, row heading sector, and
as a user and purchaser of input, column heading sector. For example, the
transport sector is shown as a heading for row 8 and column 8. The trans-
port sector purchases about SR 9,486.2 worth of goods from the agriculture
sectoﬁ, SR 321,093.48 worth of goods from the oil sector, SR 1,868.49 worth
of goods from the mining sector, . . ., etc. On the other hand, it sells
nothing to the agriculture sector, SR 1,122,677.36 to the oil sector, SR

92,098.42 to the mining sector, . . ., etc. The input and output structure

of all other sectors can be determined the same way.

5.1.2 Direct Coefficients

After presenting the first quadrant’ of the transactions table,
which is the statistical base of the input-output model, the next step
is to derive the unit cost structure or the direct coefficient matrix

(A1). This matrix is shown in Table XXIV. The numbers in the table are



TABLE XXIII

FIRST QUADRANT OF THE TRANSACTION TABLE, 1976
(IN THOUSANDS OF SAUDI RIYAL)

Sector cC?gl;e 0i1l Mining fa:iz:;ng Utitity Construction Trade Transport Finance Services
Agriculture 9,580.94 0.0 0.0 261.23 0.0 372.97 13,748.19% 9,485.20 0.0 0.0
0il 31,400.74 406,247.17 8,557.57 36,049.09 44,007.08 229,748.28 465,355.37 321,093.48 16,063.03 68,314.20
Mining 0.0 79,860.55  383,752.71 31,521.18 1,646.86 1,538,492.95 2,707.58 1,868.49 952.89 1,115.84
Manufacturing 10,384.50 325,807.91 116,851.26 404,550.8%  29,425.30 764,957.35 285,795.6% 197,197.97 13,884.99 67,3€3.67
Utility 0.C 61,920.86 35,512.53 37,442.29 6,205.7Y 93,614.97 52,284.78 36,076.30 14,157.24 26,449.54
Construction 0.0 88,541.05 1,226.49 158,128.37 14,090.99 1,720,571.47 2,057,225.03 1,419,480.40 63,707.59 19,795.83
Trade 47,533.80 28,356.28 98,428.00 581,226.25 77,871.26  1,023,051.19 771,356.73 532,233.28 43,696.88  140,513.17
Transport 0.0 1,122,677.36 92,098.42 181,551.57 113,633.14 654,185.85 1,304,828.13 900,326.57 107,948.98 64,801.37
Finance 10,260.87 781,244.55 33,282.54  371,810.65 60,485.55 3,059,829.38 1,016,116.16 701,116.38 175,195.88  175,434.82
Services 0.0 375,576.08 7,944,32  31,869.48 4,569.76 745,835.98 52,701.39 36,363.76 3,947.69 9,216.01
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TABLE XXIV

DIRECT COEFFICIENTS MATRIX (A1), 1976

Agri- Hanu-
Sector culture Gil Mining facturing  Utility Construction Trade Transport finance - _Services
Agriculture 0.00155 0.0 0.0 €. 00003 0.0 0.00001 0.0 8. 00066 2.0 0.0
0i1 0.00508 0.00702 0.00307 0.00414 0.04035 0.00616 0.0013% 0.02234 0.00:13 0.01653
Mining 0.0 0.00138 0.13767 0. 60362 0.00151 0.04125 0.00607 8.04013 0.000a7 0.00027
Manufacturing  0.00168 0.00563 0.04192 0.04646 0.02698 0.02051 0.06256 8.81372 0.00102 0.01630
Utility 0.0 0.00107 0.01274 0.90430 0.00569 0.00251 0.00152 9.0648251 0.00104 0.0064
Construction 0.9 0.00153 0.00044 5.01816 0.01292 T 0.0454 0.00188 0.69875 G.00453 0.00479
Trade 0.00755 0.00049 0.03531 8.06675 0.07140 0.02743 0.01535 8.83703 0.0032t 0.03400
Transport 0.0 0.01540 0.03304 0.02085 0.10419 0.01754 0.04074 9.05,254 €.50733 0.01568
Firance G.00166 0.9135 0.01134 0.04270 6.05546 0.08204 0.03067 0.64878 0.51287 0.04245
Services 0.0 0.00643 0.00285 0.00365 0.00419 0.0200 0.00134 0.00253 0.00029 0.00223
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obtained by dividing each entry in Table XXIII by the total input Xj of
that column sector. Mathematically, it is calculated as
aij =§-§l. . . (5.1)
where
ajj - is the technical coefficient of the row sector i and column
sector j of the technical coefficient matrix Ay, where Aj is
10 x 10 matrix.
xij - is purchases of jtM sector from the ith sector needed to
produce the total output of sector j.
Xj = is the total input into sector j.
This coefficients matrix does not record the value of each transaction
but the amount purchased peH unit of output of the purchasing sector.
The coefficients (ajj) indicate input requirements per Saudi Riyal (SR)
of output. They will show only the first order effects of changes 1in
final demand. This is why it is called direct or first order coefficient.
Ah interpretation of the numbers in one column of this table will
provide a base for the understanding of the rest of the technical coef-
ficients. For example, if the transport sector, column 9, increases its
output by one Saudi Riyal, then this will have a direct effect on the
rest of the sectors. Tnis action will increase purchases from indus-
tries within this sector. Purchases from the agriculture, mining, uti-
1ity, and services sectors will experience minor changes. In order for
the transport sector to be able to increase its output by one Saudi
Riyal, it must purchase about 2 halalhs worth of input from the oil sec-
tor, 1 halalh worth of input from the manufacturing sector, 10 halalhs

worth of input for the construction sector, and 5 halalhs worth of input
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from the finance sectorl. This indicates that of all sectors the
construction sector has the strongest relationship with the transport
sector. Trade, finance, and industries within the transport sector also

show a large relationship within this sector.

5.1.3 Direct‘and Indirect Coefficients

The direct and indirect coefficients matrix2 A2 is shown in Table

XXV. It has been determined as follows:

Ap = (1 - Ay)=L . ., (6.2)
where I 95 10 x 10 identity matrix.

The diract coefficients matrix Ay showed only the direct effects of
changes in final demand. The coefficients in Table XXV show the
direct and indirect or total change in input requirements as a result of
one Saudi Riyal change in sector final demand. This table, matrix Ap is
called the Leontief inverse matrix which represents the base for the
input-output model by which one can utilize to project the total sec-
toral output. The estimation of sectoral labor requirement depends on
the estimate of the sectoral output as will be seen later in Chapter
VII.

The interpretation of the numbers in one column of the direct and
indirect coefficients matrix Ap, Table XXV, will provide a base for
the understanding of the rest of the coefficients. The direct effect

resulted in one Saudi Riyal change in final demand of this sector has

lEach Saudi Riyal is equal to 100 halatlh,

2For complete mathematical derivation of this matrix see Appendix
A.



TABLE XXV

DIRECT AND INDIRECT COEFFICIENTS (Ap)

Manu-

Sector cﬁ?;;;e 0il Mining facturing Riiity Construction Trade Transport Finance Services
Agriculture 1.00155 0.00002 0.00004 8.00005 0.00009 0.00003 0.60003 0.00071 0.00001 0.006G02
0il 0.005186 1.00779 0.00567 0.00362 £.04415 0.00762 0.00263 0.02526 0.00151 0.01766
Mining 0.00003 0.00184 1.16024 0.00556 0.00329 0.05048 0.00040 0.00565 0.00a38 0.00082
Manufacturing 0.00183 0.00663 0.05248 1.05034 0.03151 0.02558 8.020313 0.01857 0.00142 0.01807
ytitity 0.00003 0.00126 0.01536 8.00494 1.00655 0.00365 0.00175 0.00332 0,00112 0.00673
Construction 0.00012 0.00411 0.00673 0.02338 0.02701 ~ 1.05232 ©. 00608 0.11196 0.00597 0.08789
Trade 0.0079% 0.00232 0.048484 0.07384 0.08092 0.03447 1.518600 0. 04555 9.00402 0.03754
Transport 0.090052 0.02163 0.04637 0.02837 0.11330 0.02432 0.04504 1.07301 0.60308 0.02050
Finance 0.00212 £.01593 0.62177 0.05168 0.06938 0.09192 0.03472 0.06529 1.01427 0.04736
Services 0.00005 0.00666 0.00382 0.00415 0.00512 6. 00255 0.00154 0.00328 8.00036 1.00257

86
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been explained in the previous section. The total effects, direct and
indirect, are always equal to or greater than the direct effect. For
illustrative purposes, consider the transport sector, column 8. One
Saudi Riyal change in final demand of the transport sector results in a
minor change in the agriculture, mining, utility, and services sectors.
However, it causes a change of 3 halalhs on the oil sector, 2 halalhs on
the manufacturing sector, 11 halalhs on the construction sector, 5 hal-
alhs on the trade sector, and 7 halalhs on the finance sector. The num-
bers in column 8 of Table XXV show the total effects from a change of
one Saudi Riyal in that sector's final demand while the rest of the sec-
toral final demand remains unchanged. If more than one sector's final
demands change simultaneously, then the total effect can be obtained by
multiplying the direct and jndirect matrix, Leontief inverse, times the
sectoral change in final demand. The indirect coefficients can be
obtained by subtracting the direct coefficients, Table XXIV, from the

direct and indirect coefficients, Table XXV.
5.2 The Human Resource Account

The development of this account is accomplished in the form of sev-
eral matrices and vectors. These matrices are: (1) occupational labor
coefficients, (2) sector by occupation, (3) educational labor coeffi-
cients, and (4) sector by education. The vectors required for the
development of these accounts are: (1) total employment by sector, (2)
total employment by occupatibn, (3) total employment by education, and
(4) sectoral labor productivity.

The classification of the occupation and education into levels must

be made prior to the attempt of developing this account. The
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occupational and educational classifications of the Kingdom's manpower
are shown in Tables XXVI and XXVII, respectively. This level of classi-
fication was selected because it coincided with the classification of
the Ministry of Finance and National Economy and the Ministry of Labor
and social affairs. For a detailed analysis of the occupational classi-

fication of the two ministries see Appendix A.

5.2.1 Occupational Labor Coefficients Matrix

vl

The occupational labor coefficients matrix is shown in Table XXVITT

IS ——— )

The table aids in analyzing the base year pattern of utilization of the

Kingdom's labor force., The table is developed from two different publi-
cations [88, 64]. Tne IBRD occupational classification was aggregated
into seven occupations to make it compatable with the classification

adapted by the Ministry of Finance and National Economy and the Ministry
of Labor and Social Affairs.

Table XXVII indicates that in the case of labor belonging to each
of the.industry specific occupations, a majority of workers among them
are employed in the industry to which they actually belong. For
example, about 58.5 percent of the total workers in the agriculture
sector are working in agricultural related jobs. Similarly, 53.3 per-
cent of the workers in the trade sector are working in sales. The
nunbers in the table reflect change in labor requirements in each occu-
pation based on one unit change in the total sectoral employment. For
example, if the total employment of the agricultural sector increases by
one labor, this will result in an increase of professional and technical
workers by 0.04623, managerial and administrative workers by 0.01233,
clerical workers by 0.05162, . . ., etc. The rest of the coefficients

can be analyzed in the same way.
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TABLE XXVI
OCCUPATIONAL CLASSIFICATION IN SAUDI ARABIA

Occupations

¢ e

N3O W -
L] L]

Professional and technical workers

Administrative and managerial workers

Clerical and related workers

Sales workers

Service workers

Agricultural, animal husbandry, forestry, fishermen, and hunters

Production and related workers, transport equipment operators and
laborers

TABLE XXVII
EDUCATIONAL CLASSIFICATION IN SAUDI ARABIA

level Education

Advanced studies
University degree
Some university
Technical high school
General high school
Intermediate school
Primary school

Read and write
I11iterate

O XN O W=




OCCUPATIONAL LABOR COEFFICIENTS MATRIX (A,)

TABLE XXVIII

Professional Managers Clerical Sates Services Agriculture Production
& Technical & Admini- Workers Workers Workers Workers Workers JTOTAL
Sectors strators '
1 2 3 4 5 6 7

Agriculture 0.04623 0.01233 0.05162 0.05470 0.02619 0.58513 0.22321 1.60
0il 0.13698 ~ 0.02198 9.93061 0. 14500 0. 06061 0.00000 0.60602 1.00
Mining 0.06607 0.02257 0.08708 0.00501 0.0137¢ 0.13036 0.67429 1.00
Manufacturing 0.03722 0.02645 0.03819 0.05034 0.02425 0.00088 0.82246 1.00
Utility 0.12721 0.00825 0. 13002 0.00745 0.05898 0.00135 0.60674 1.00
Construction 0.07004 0.02035 0.05120 0.00752 0.04918 0.06178 0.79992 1.00
Trade 0.04094 0.02036 0.07416 0.53318 0.16643 0.00455 0.15978 1.00
Transport 0.08749 0.03373 0.13553 6.01610 0.08239 0.60284 0.64135 1.00
Finance 0.18347 0.08145 0.40277 0.13434  0.07851 0.00912 0.11832 1.00
Services 0.20030 0.01367 0.05340 0.05509 0.28575 0.00666 0.37913 1.00
Government 0. 24202 0.02882 0.22000 0.10125 0.21000 0.00914 0.18877 1.00

<01



103

5.2.2 Sector by Occupation Matrix

The sector by occupation matrix shown in Table XXIX represents the
occupational mix of employment by sector in the base year. The numbers
in this matrix are derived by multiplying the total sector employment in
the base year by the corresponding row in the labor coefficient matrix.
The entries in each row show the number of employees in each occupation
working in that sector while the entries in each column show the number
of employees working in that occupation in each sector. For example,
the agricultural sector employs about 675,800 workers; of these about
31,240 are professional and technical workers, 8,230 are managers and
administrative workers, 34,880 are clerical workers, 36,970 are sales
workers, 17,700 are services workers, 395,430 are agricultural workers,
and 151,250 are production workers. It is obvious to see that over one-
half the workers in the agricultural sector are classified as
agriculturalists.

To determine the total employment by sector vector, each row in the
matrix is summed over the columns in the matrix. This sum is the vector
of total employment by sector. The total employment by occupation is
the Tast row in the above matrix. This vector shows the classification

of total employment by occupation.

5.2.3 Educational lLabor Coefficients Matrix

The educational labor coefficients matrix is shown in Table XXX.
The elements of this matrix were derived from the same source as the
occupational labor coefficients matrix [88, 64]. The types of educa-

tion, if any, possessed by the workers, were divided into 9 levels, see

Table XXVII.



TABLE XXIX

SECTOR BY OCCUPATION MATRIX

(IN THOUSANDS)

Professional Managers Clerical Sales Services Agriculture Production
& Technical & Admini- Workers Workers Workers Workers Workers TOTAL
Sectors strators
1 2 3 4 5 [ 7
Agriculture 31.24 8.33 34.88 36.97 17.70 395.43 151.2% 675.80
0il 3.96 0.64 0.87 4.19 1.73 0.00 17.51 28.90
Mining 0.26 0.09 0.35 0.02 0.06 08.52 2.70 4.00
Manufacturing 2.94 2.09 3.03 3.97 1.91 0.07 64.89 78.90
Utility 2.35 0.15 3.52 0.14 1.10 .02 11.22 18.50
Construction 13.75 4.00 10.06 1.48 9.66 6.39 157.10 196.40
Trade 7.29 3.73 13.21 94.96 29.65 0.8% 28.46 178.11
Transport 11.36 4.38 17.61 2.09 10.70 8. 38 83.38 129.90
finance 2.92 1.30 6.40 2.14 1.25 G.15 1.75 15.91
Services 53.44 5.25 14.25 14.70 76.24 1.78 101.15 266.80
Government 62.93 7.49 57.20 26.33 54.60 2.38 49,08 260.00
TOTAL 192.44 37.45 161.38 186.99 204.60 401.89 668.46 1,853.21

v01




TABLE XXX

)

EDUCATIONAL LABOR COEFFICIENTS MATRIX (A5
Inter-
Advanced University Some H. S hool H. Schogl Mediate Primary fead &

Sectors Studies Degree University Technical teneral School School Write Filiterate TCTAL
Agriculture 0.00231 0. 06549 0., 80521 0.04738 0.02311 0.02351 0.02234 3.25148 0.59438 1.00
0il 0. 00631 0.14437 0.07252 0.13145 0. 14290 0.15370 0.10526 0. 21316 0. 03032 1.00
Mining 0.06425 0.08012 0.G5723 0.17195 0. 05620 0. 14101 0.20545 0.21316 0. 67063 1.00
Manufacturing 0:00201 0. 02k880 ~ 0.01986 0.02630 £.03865 0. 05355 0. 06689 0.41702 0. 34683 1.00
ytility 0.00383 0. 08486 C. 83265 0. 08838 N 0.03936 0.08193 0. 14557 0. 23685 0. 24857 1.00
Construction 0. 00309 0. 05401 '6.02107 0. 04054 0.08852 0.08453 0.0%820 9, 39210 0.21783 1.00
Trade k 0.00222 0.03720 0.02368 0.01710 0. 05836 0.07528 0.08869 0. 428489 0.26438 1.00
Transport 0.00748 0.08218 0.030855 0.02577 0.15841 0.09173 0, 08853 0.29717 g.12313 1.00
Finance 0.01629 0.12708 0.905171 0.03268 0. 18254 0.10331 0 09238 0. 22610 0.05491 1.00
Services . 0.01585 0.07040 0.03823 0.6&1z7 8.05710 0.11324 0.12278 8.28729 0. 25386 1.00
Government 0.61950 0. 04450 0. 06850 0.125%0 0.15300 0. 27200 0.15130 0. 38060 8.82210 1. 00

60T
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Table XXX indicates that the majority of the Kingdom's labor force
were below the primary school in their level of education. For example,
about 59.4 percent of the laborers in agriculture are illiterate while
only 0.23 percent hold an advanced studies degree. The high level of
illiteracy among the agricultural workers can be attributed to several
factors including: (1) the resistance of the people in the rural areas
toward education in general and girls education in particular (see
Chapter I1), (2) women in the rural area are illiterate while they con-
tribute to the output of the agricultural sector by working in the
family's farm, and (3) the agricultural sector is a labor intensive
sector depending on human power instead of mechanical power. The educa-
tional labor coefficient reflects the change in labor requirements in
each educational level based on a one unit change in total sectoral
employment. For example, if the total employment in agriculture
increases by 1,000 new workers, 594 will be illiterate, 211 will know
how to read and write, 22 will have primary school education, . . .,

etc.

5.2.4 Sector by Education Matrix

The sector by education matrix shown in Table XXXI represents the
educational mix of employment by sector in the base year. The entries
in each row show the number of employees with their level of education
working in that sector while the entries in each column show the number
of workers possessing a certain level of education working in each row
sector. For example, the oil sector employed about 28,900 workers in
1976; of these, about 180 hold advanced degrees, beyond the bachelor,

about 4,170 have a university degree, about 2,100 have some



TABLE XXXI

SECTOR BY EDUCATION
(IN THOUSANDS)

Inter-
Advinces Uriversity Some H. Schoe! H. School Madiate Primary Reasd &

Sectors Stugies legree University Technical General Schnool School Weite ltiiterate TUTAL
Agricul ture 1.5¢ 44, 25 3.39 32,02 15,62 19.27 15. 19 152,92 401, 68 675.80
[UR} 0.12 4,17 2.10 3.85 4,13 4,44 3.04 6.16 0.88 28,90
Mining 6. G2 0.32 6.23 0. 6% 0.22 0.56 0.82 0.85 0. 28 4,00
Manufacturing 0.16 2.217 1,87 2.08 3.65 4,23 5.%8 32,99 27,36 78,90
Utility .57 1.57 0. 60 .27 1.84 1.52 2,68 4.38 4,55 78.50
Construction 0.61 10,61 4,14 7.98 17.39 16.60 19,29 77.01 42,78 196. 40
Trade 0,40 6.63 4,22 3.05 10.50 14,12 15. 80 76.32 47.10 176.11
Transport 0.97 10.68 3.597 5.95 20.58 11,92 11.50 38.60 25,75 129. 90
Finance c.2s 3.14 0.82 0.52 2‘.90 1.64 1,47 3.65 1.51 15.91
Services 4,23 18.7 10,22 11.91 15,23 30.21 32.76 76.6% 67.73 266,80
Government 5.07 11.57 17.81 33.41 35.78 70,72 39.34 23.56 18.75 260.00

TOTAL 13.523 114,00 49,07 101.78 131.24 175.23 147.08 483. 06 638. 37 1,853.21

L01
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university studies, . . ., etc. It is anticipated that the number of
illiterate workers in this sector will be small, only 880 workers, when
compared to other sectors. The reason is the capital intensive nature
of this sector. The number in this matrix is derived by multiplying the
total employment by sector times the educational labor coefficient
matrix. The total employment by education vector shown as the last row

in the sector by education matrix is determined by summing each column

over rows in the matrix.

5.2.5 Sectoral Llabor Productivity

Labor productivity or the output-employment coefficients are cal-
culated by dividing sector output by total number employment. Produc-
tivity is defined as the value of output produced by each employee in
each sector. Table XXXII represents the sectoral labor productivity of
the Kingdom in 1976.

The 0il sector achieved the highest rate of productivity, SR
3,503,579.53. This was anticipated since the oil sector is capital
intensive. Agricultural productivity was at the other end of the scale
with only about SR 9,758.73. Low productivity in agriculture can be
attributed to the occupational mix in this sector and the fact that this
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