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ABSTRACT

This study is concerned with the problem of forecasting cement 

demand in Saudi Arabia. Various causal variables which are deemed to 

influence the demand for cement are explored. Oil revenues, actual 

government expenditures, contribution of the construction sector to the 

Gross Domestic Product (GDP) and the construction activities of the 

private and public sectors are the causal variables which are considered.

Historical data for these causal variables are gathered and

analyzed qualitatively and quantitatively. Regression techniques are

used to relate historical data of each causal variable with the his-’-

torical demand for cement in the country. The choice of one model among

the four models is based on four statistical criteria: the coefficient
2of determination (R ), standard error of the estimate (SEE), the F-test 

and the degree of freedom (df). Based on these criteria the model 

based on actual government expenditures is selected to forecast the 

national demand for cement for the period of 1398 11978] to 1401 {1981]. 

These national cement demand forecast figures are used to develop re

gional forecasts.

In order to be able to assess the availability of sufficient 

supplies of cement in the country to meet the growing demand, an 

analysis of the economic and marketing aspects of the cement industry 

is performed. The marketing and production of cement in Saudi Arabia 

are compared with those of selected developed and developing nations.

xiii



xiv
The factors which hinder the efficient supply of cement in the Kingdom 

are analyzed.

Based on existing and anticipated future cement plant production, 

regional cement supply forecasts are developed. A comparison of regional 

forecasts for cement supply and demand reveals that each region will 

continue to suffer from shortages of domestic supplies for at least the 

coming four years. ‘

It is suggested that the Saudi Arabian government, as a major 

financier and regulator of the cement industry, should determine, with 

the aid of this model, which cement plants are to be encouraged and 

given government financing. It is also suggested that the government 

should be unceasing in its efforts to monitor the evolving relation

ships between forecasted regional cement demand and future capacity 

requirements to satisfy that demand so as to be able to respond early 

enough to financially aid firms in regions where demand clearly out

strips supply, and stops assistance to firms heading to overcapacity.



CHAPTER 1

INTRODUCTION

Developing countries have been giving high priority to the 

planning and development of the cement industry (United Nations [U.N.] 

1965, p. 2). A United Nations report of the International Seminar on 

the Cement Industry indicated that there are several factors which 

have contributed to this trend, including an increasing demand for ce

ment at the early stages of economic development, the high cost of 

transport in relation to the value of imported cement, the relatively 

small requirement of the cement industry in regard to technical know

how and skills, and the availability of the raw materials required 

for cement manufacturing in many locations in almost every country of 

the world (U.N. 1965, pp. 2-3). . The importance ascribed to the cement 

industry from the point of view of the developing countries is due not 

so much to the industry itself, as to the extensive applications of 

the product and the many cement-using industries which will follow as 

a natural consequence of the establishment of a cement plant. Thus, 

it was found by the U.N. that in a developing nation, n . . . the ce

ment industry is one of the first to be established in the early 

stages of development . . . " (U.N. 1965, p. 1).

Also, the importance of the cement industry stems from the use 

of cement to produce concrete. Even though there are many other 

materials which could be used by the construction industry, concrete
1



(and therefore cement) in some form is essential in every construction 

project. It was mentioned that "portland cement is the 1glue’ that 

holds the construction industry together" (Portland Cement Association 

[PGA] 1974, p. 10). Why is cement widely used by the construction in

dustry? Because nearly all cement is used to produce concrete, the 

most widely used construction material, even though cement constitutes 

about only 12 percent of the weight of concrete (PGA 1974, p. 9), it is 

the key and irreplaceable ingredient of concrete.

Why is concrete the most widely used construction material? 

Portland Cement Association (1974, p. 9) indicated that this is because 

"concrete has many attributes that make it an ideal construction ma

terial for a wide and growing range of applications." In its paste 

State it can be shaped to almost any form, and can be given any sur

face, from very smooth to very rough. Concrete is inherently weather

proof, cannot burn or rot, and is the only construction material that 

grows stronger with age because of the hydration of portland cement.

The endeavor of a developing nation, such as Saudi Arabia, for : 

industrialization has made sufficient supply and reliable sources of 

cement more important than some other minerals. In most cases, however 

sufficient and reliable source of cement is a domestic cement industry, 

as was mentioned that " . . . a domestic cement industry has become 

almost a prerequisite in any country where industrialization is under

taken . . . " (United States Bureau of Mines 1965a, p. 1118). This 

is true in the sense that industrialization has been accompanied, often 

preceded, by the use of cement in construction of ports, railroad and
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ports, railroad and highway arteries, building plants, offices, houses, 

and, in some countries, such as Saudi Arabia, construction of brand 

new industrial cities ("Second Thoughts?" Sept. 1976, p. 1).

Inadequate supply of cement has acted as an important limita

tion on the rate of economic development in the developing world. A 

recent example of this is the case of Saudi Arabia, where shortages of 

cement supply caused serious delays in constructing houses, roads, 

ports and other projects. The Ministry of Planning indicated that 

adequate supply of cement and other construction materials is very 

essential " . . . to accomplishing most of the social and economic de

velopment goals of the Kingdom— better education, health, housing, com

munity life, communication and transport, and more productive employment 

opportunities for the society" (Ministry of Planning 1396, p. 218),

It is of paramount significance that a well conceived plan for 

the supply of this vital construction material be made. However, to 

plan for sufficient supply of cement, the first logical step should be 

to forecast its demand, and to determine the extent to Which it could 

be met through expansion of domestic production and through imports. 

Government planners and regulators of the cement industry, managers of 

present and future cement plants in Saudi Arabia and other developing 

countries, and cement users and ultimate consumers in Saudi Arabia all 

have direct interest in forecasting demand and supply of cement.

Cement Production

Cement as Building Material

Cement is one of man’s oldest manufactured building materials. 

There are historical records which show that the early Romans and



Egyptians were familiar with a variety of mortars and mortar making 

materials (Lesley, Lobef and Bartlett 1972, p. 1). The remains of 

structures such as the pyramids, in Egypt are testimonials of such fa

miliarity with this binding material (Portland Cement Association 1964, 

p. 1). It is the permanence of cement structures which make past as 

well as present generations respect and continue to use cement and 

cement products as their construction materials for their permanent 

structures. "Cement means concrete* concrete means stone; and stone 

spells eternity, so far as our finite minds can comprehend. The devel

opment of methods to manufacture great quantities of synthetic stone 

has given our present civilization the durability it so much needed" 

(Parsons1 foreword in Lesley, Lober and Bartlett 1972, n.p.). Cement 

may be divided into two general classes: natural and portland cements.

There are varieties of cements, such as puzzualana, slag cement, and 

iron cement, the latter well known in Germany.

Natural cement is a direct product of rocks which are found in 

nature varying widely in composition, and then burned.in open kilns at 

a lower temperature than that required to produce portland cement. 

Portland cement, on the other hand, is a scientifically controlled 

product made from properly portioned calcirious and argillaceous 

materials.

In general, the term "cement" means materials which are capable 

of bonding other solid materials into stone-like mass. Hydraulic cement 

has the property of hardening under water and is made chiefly of either 

lime silicates or lime aluminates, or both. Portland cement is the
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generic name for hydraulic cement, and was defined by the American

Society for Testing Materials (A.S.T.M.) as follows;

Portland cement is the product obtained by finely pulverizing 
clinker produced by calcining to incipient fusion an intimate 
and properly proportioned mixture of argillaceous and calcar
eous materials, with no addition subsequent to calcination 
except water and calcined or uncalcined gypsum. (Lesley et al. 
1972, p. 3)

Essential Ingredients of Portland Cement

In the above definition of portland cement, it should be noted

that there was no mention of the specific requirements of raw materials

for the manufacture of portland cement. This is due to the fact that 

there are a large variety of argillaceous and calcareous materials 

found scattered in nature. Thus, the main raw materials for cement 

manufacturing can be divided into those materials which supply lime 

(calcareous), silica (siliceous), aluminia (argillaceous), and iron 

(ferriferous). These components may be used in a great number of com

binations to provide certain types of portland cement. According to 

the specifications set for the maximum or minimum chemical composition, 

A.S.T.M. provides for five types of portland cement:

Type I— The most widely produced, used for general con- . .
struction purposes.

Type II— A cement possessing moderately low heat and a
moderate degree of resistance to sulfate attack.

Type III— High-early-strength cement, possessing prop
erties that cause it to set and gain strength 
rapidly.

Type IV— A cement with low heat of hydration, useful in dams 
and other massive concrete structures where there 
is little chance for the heat to escape, and where 
volume changes might otherwise take place upon 
cooling.
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Type V— A sulfate-resistant cement, useful in those areas

where concrete is exposed to ground waters strong 
in alkaline sulfate. (PCA 1964, p. 19)

The usual raw material blend for standard type I portland cement 

which is the most common and widely used cement for general construc

tion purposes is shown in Table 1.1.

The chemical compounds in Table 1.1 may be acquired from the 

following common mineral raw materials: (1) Natural cement rock

(argillaceous limestone) supplies most of the needed lime, silica, and 

alumina. To obtain the desired composition clay or high-calcium lime

stone may be added. (2) Limestone is a blanket-term usually used to 

refer to all carbonate rocks which contain large quantities of calcium.

In most cases the limestone rock is mechanically admixed with clay and 

sand impurities, which together supply the required lime, silica, 

alumina, and iron oxide. (3) Marl, which is a mixture of shells with 

muds and sands loosely held together, provides lime, magnesium car

bonate (2-3 percent) and small, amounts of alumina, silica and iron 

oxide. (4) Along salt-water coasts can be found clam and oyster shells 

which are a source of lime. (5) Clay and shale contain aluminum 

silicates and free silica which could be used in manufacturing portland . 

cement (Rudawsky 1969, pp. 27-28). The above raw materials are geo

graphically widely spread and could be substituted for each other and 

made of many alternative combinations. Thus the presence of cement- 

making raw materials in many regions means that cement plant location 

should be demand-oriented— near large markets— and there should be many
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I 21Table 1.1. Ingredients of Type-I Portland Cement

Chemical
Compound

Percentage 
in Cement

CaC03 75.8%

MgC03 3.5%

. 1.6%

sio2 14.1%

A1203 4.2%

Alkalies 0.8%

a. U.S. Bureau of - Mines 1965a, pp. 192-3.
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plants in many regions. These factors contribute to the.self- 

sufficiency in cement of many countries in the world (United Nations 

1963, p. 24).

Portland Cement Production Process .

In a portland cement plant, production is almost completely done 

by mechanical means. Thus, the capacity of a cement plant is determined

by the equipment utilized. There are as many as 80 different steps

required to produce cement (deLoor 1955, p. 86), however, these steps 

are grouped by Portland Cement Association (1964, p. 137) on Figure 1. 

Figure 1 shows there are four stages for the manufacture of portland 

cement: (1) Quarrying, mining, or dredging of the raw materials, then

reduction in the size of raw materials.. This process is usually done in 

two steps: crushing and grinding. (2) Blending stage. The raw ma

terials are blended to the desired composition in tanks or silos de

pending on whether wet or dry process is used. (3) The calcination 

process takes place in the most important section of a cement plant, 

the kiln, in which raw materials are burned. (4) Pulverizing stage.

The clinker resulting from the calcination of the raw materials is 

cooled and then ground with 2 to 5 percent of gypsum.

Reasons for Preference of Cement

The output of a cement industry is homogeneous. Also, the prod

uct is homogeneous in use— almost all cement goes directly into con

crete, All concrete, in turn, goes into construction of some kind. 

However, there are many types of construction materials a consumer may
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choose from. He may choose among such items as concrete, clay, mud, 

gypsum, structural steel, lumber or light metals such as aluminum. For 

paving roads and highways he may have the alternative of using either 

concrete or asphalt. However, concrete in its various forms, is the 

most common construction material. As was indicated earlier, "More 

tons of portland cement concrete are used in construction each year 

than all steel, lumber, gypsum, brick, tile, aluminum, glass, and other 

building materials combined" (PGA 1965, p. 3). The main reasons for 

the wide use of concrete are its versatility, flexibility, durability 

and relatively low cost. In the United States, about twice as much 

volume of concrete is used as all other structural materials combined 

(United States Bureau of Mines 1965b, p. 189). The United Nations1 re

port mentioned that concrete and concrete products are the predomi

nating building material in Europe and are steadily increasing their 

market share (U.N. 1965, p. 7). For developing nations, the U.N. re

port (UUN. 1965, p. 7) stated that "Concrete may be expected to play an 

even more important role in developing countries than in the more 

developed countries, where advanced methods of steel, light metals and 

plastics construction may be more compatible."

A few examples may affirm the U.N. prediction; for example, in 

Venezuela it was stated by the United States Bureau of Mines (1965b, 

p. 7) that: . . .  the relatively high cost of steel and building

bricks, in addition to the fact that wood deteriorates rapidly as a 

result of climate and termites, all contribute to preference of cement."
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South Korea encouraged the use of cement concrete in construction as a 

major effort to conserve forests (United States Bureau of Mines 1965b, 

p.-296).

There are many reasons for the preference of concrete (and in 

turn, of cement) in construction projects in most developing countries. 

These reasons are summarized as follows:

a. Concrete can be produced domestically from relatively abun
dant raw materials and locally manufactured cement. Supply 
of concrete does not require continuous expenditure in 
scarce foreign currency.

b. Concrete is a conservative and familiar construction ma
terial in most developing countries. No new technology 
or time-consuming training of skilled labor is needed.

c. . Due to climatic conditions, concrete often proves to a
better construction material compared to some alterna
tives. It may also require less maintenance and repairs.

d. Concrete is the least expensive construction material 
in many countries in terms of net present value. It 
also conforms well to existing building codes and con
struction specifications. (Rudawsky 1969, p. 23)

Portland cement is an essential ingredient of concrete in whatever form

or composition it is produced.

Reported Attempts at Forecasting Cement Demand 

There are many studies on the technology of cement production 

and cement chemical composition. However, few publications are avail

able on the marketing and economics of cement manufacturing. In the 

late forties and fifties, there was some criticism about the price 

posting in fhe cement industry in the United States. Basing-point 

pricing practices in the United States (U.S.) were the topic of a book—  

Imperfect Collusion in the Cement industry (Loescher 1959).
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A more recent description of the structure of the U.S. cement 

industry is a 1966 staff report to the Federal Trade Commission;

Economic Report on Mergers and■Vertical Integration in the Cement In

dustry (U.S. Federal Trade Commission 1966). A comparison between the 

American and South African experience on the manufacturing and selling 

of portland cement was given in a 1955 Ph.D. dissertation (deLoor 1955), 

Another book, Inter-Economy Comparisons-A Case Study (Doyle 1965), 

dealt with an economic comparison between a cement factory in the U.S. 

with a similar cement factory in Indonesia, International Seminar on 

the Cement Industry was a report (U.N. 1965) which treated several 

technical and economical issues, of cement industries' in developing 

nations. Another dissertation, submitted to Pennsylvania State Uni

versity (Rudawsky 1969), analyzed the contribution of a domestic cement 

industry to economic growth in developing countries— a case study of 

Israel. History of the Portland Cement Industry in the United States 

(Lesley et al. 1972) is a book published in 1972, which followed, in 

chronological order, the development of the American cement industry and 

the contribution of the prominent people of the industry.

The literature contains very little on forecasting demand of 

cement. However, there are a few cement demand forecasting models made 

by both developed and developing nations. Some used macroeconomic and 

others utilized microeconomic independent variables. Still others 

employed time-series extrapolation techniques. The United Nations 

(1969, p. 15) stated that sometimes it is better to use macroeconomic 

indicators, namely Gross National Product (GNP) or Gross Domestic
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Product (GDP) "according to the data available." The United Nations- 

(1969, p. 15) attempted to develop a cement forecasting model for 

developing nations by regressing cement consumption in kilograms per 

capita against GNP in dollars per capita. The U.N. found that the re

lation between per capita consumption of cement and per capita GNP 

was not linear, therefore suggested the use of polynomial regression.

This attractive method cannot be used in the case of Saudi Arabia,
1however, due to imprecise population data.

The Organization for European Economic Co-operation [OEEC] (1973,

pp. 39-40) used a simple regression relationship between total cement

consumption and total GNP of all members to estimate the aggregate

demand of cement for. all members.

The United States Department of Commerce in 1954, developed a

cement.demand regression model CSchain 19.54, pp. 5-8), Schein regressed
2cement:consumption in millions of barrels to the consumption of cement 

by. major types of construction in billions of dollars. This regression 

model", is still used at the beginning of each year, but the coefficients 

are recalculated annually.

. Few developing nations have attempted to forecast their future 

needs of.cement. In order to estimate future cement demand, the In

vestment Advisory Centre of Pakistan [IACP] (1965, pp. 5-10) used cement 

consumption historical time-series to estimate (by extrapolation) the

1.: (Various publications show: different population figures.
Area Handbook;for Saudi Arabia, 1977, indicated that population ranges . 
between 5 and 8 million.

2. One barrel = 376 lb. or one metric ton = 6 barrels.



future demand of cement. It was mentioned that forecasting cement 

demand by extrapolating historical time-series rendered inaccurate 

forecasts because such a method did not take "into account the pattern 

of future national development plans" (IACP 19.65, p, 10), Nepal used a

similar method to forecast its future needs of cement. Historical

cement consumption figures versus time were plotted and a trend line

of consumption was extended to forecast the future years’ demand (Nepal

Bureau of Mines 1969, pp. 6-7). However, in 1970 the actual demand 

exceeded the forecasted demand by 174 percent (Nepal Bureau of Mines 

1969, p. 15). There was no explanation of the discrepancy between 

actual and forecasted demand figures. It might be speculated that time- 

series forecasting method was not appropriate due to its inability to 

account for the dynamic nature of the developing economy.

To summarize, there are various ways of estimating future cement 

demand. However, forecast methods which use economic causal factors 

seem more appropriate. Forecasts based on either macroeconomic factors 

such as GNP or GDP or on sector of an economy, such as the construction 

industry are more realistic forecasts. These factors are determined by 

the growth, stagnation of downward trend of the economy as a whole.

Forecasting Cement Demand in Saudi Arabia
3From 1385 to 1396 approximately 10 million tons of cement had 

to be imported by Saudi Arabia (The Industrial Studies and Development

3. Data for Saudi Arabia are recorded according to Hijrah 
(Islamic) calendar. Conversion of the data to Gregorian calendar may 
impair the.accuracy of the data. For convenience, a conversion table 
from Hijrah calendar to Gregorian calendar is available at Appendix A.
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Center 139.7, p. 142). This was because neither the Saitdi Arabian 

government nor the cement industry in the Kingdom were able to forecast 

the demand of cement which would have enabled them to gradually expand 

the productive capacity of the domestic industry to supply the require

ments of the country. Had either the government or the cement industry 

been able to forecast the country’s, needs for cement, no imports would 

have been necessary and valuable foreign exchange could have been used 

elsewhere.

This mismatch between domestic supply and demand has caused the 

cement companies to lose sales (and profits) and to delay some construc

tion projects, as was attested by a study for the U.S. Corps of En

gineers that:

This material is the most critical. It is in great demand 
within the country; its present unstable supply now imperils 
[construction] schedules; its use is general; . . . and it 
is recommended that the Corps undertake to supply the 
quantities needed by the program. (U.S. Army Corps of 
Engineers 1975, p. 70)

A diplomat in Jeddah, Saudi Arabia, indicated that: "It is a vicious

circle. You can’t expand the port because you do not have the cement,

but you can’t unload the cement because the port is too small . . . "

("America’s Stake in Saudi Arabia . . . " 1976, p. 75). Thus, the

supply-demand imbalance has caused the country’s development serious

delays and the cement industry loss of sales opportunities.

Objectives of the Study 

A basic premise underlying this study is the belief that an 

analysis of the country’s supply of cement and a development of a



cement demand forecasting model will prove to be helpful to the Saudi 

government, cement industry and therefore to the ultimate consumers. 

Thus, the primary objectives'of.this Study are to: Cl) analyze present

and future supply of cement, shedding some light on the economical and 

marketing factors which may hinder an efficient supply of this impor

tant construction commodity; and (2) develop a cement demand forecast

ing model which would enable cement firms to minimize missing sales 

opportunities, help government planners to make better decisions and 

therefore allocate scarce resources more effectively and the ultimate 

consumers to have sufficient supply of cement.

Secondary objectives of this study are to delineate the 

general characteristics of the cement industry and its market. Thus, 

the economies of scale in cement production and distribution will be 

discussed. Also the regional segmentation of the Saudi cement market 

will be analyzed and finally, regional supply and demand will be com

pared. A review of the distribution and pricing systems of cement in 

the country will be made. This will enable the reader to obtain more 

understanding of how cement is actually priced and distributed to the 

ultimate consumer in Saudi Arabia. Finally, it is hoped that some 

developing nations, who are experiencing or may experience shortages of 

cement supplies, will benefit from the methodology and the conclusions 

of this study.



CHAPTER 2

CEMENT INDUSTRY AND CEMENT SUPPLY IN SAUDI ARABIA

Introduction

It was indicated in the previous chapter that cement industry 

is one of the first industries to be established in any nation. This 

is due to extensive use of the product, its high transportation cost, 

and the multiplier effect of the cement industry. Thus, study of the 

cement industry in a nation and the factors which affect its economic 

operation is of prime importance. However, such study is easily ac

complished by developed nations because of. their awareness of the 

importance of data availability and data gathering. Unfortunately, in 

developing nations, needed data to accomplish such study either are not 

available, or is available but of poor quality. Saudi Arabia is no ex

ception. Therefore, all data and information about the Saudi cement 

industry, cement supplies, and factors which may hinder efficient 

supply were gathered from numerous sources which are discussed in the 

following section.

The Data Collection Process 

The data and information needed for this study were gathered 

from various sources in both countries, the United States and Saudi 

Arabia.

17
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In the United States

A general library research was done to gather data and infor

mation about the development and importance of the cement industry in 

both developed and developing nations. Also, economic and marketing 

data and information were gathered.

There were several studies done on cement industries and cement 

demand forecasts in a number of developing nations. Most of these 

studies, however, are available at the Library of Congress in Washing

ton, D.C. Thus, a trip to Washington, B.C. was made so some of these 

studies could be read.

In Saudi Arabia

In order to gather the substantial part of the. needed data and 

information about the Saudi cement industry and about cement supplies, 

demand, and marketing in the country, a trip to Saudi Arabia was made.

The data and information were gathered from published materials and. 

interviews with government and cement industry officials. A list Of 

these sources is found in Appendix B.

Cement Industry in Saudi Arabia 

In 1370 cement was a relatively new construction material in 

Saudi Arabia. During the early years of the country, domestic con

struction materials were mud, different types of stone, and locally 

produced lime and gypsum. Cement during these years was a scarce and 

unfamiliar construction material among the people of the country.

However, the growth of the petroleum industry and oil exports marked a
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new phase of Saudi Arabian economy, particularly expansions in the con

struction of roads, hospitals, schools, air and seaports and other 

infrastructural construction. These economic activities created a 

growing market for portland cement, which was initially small and, 

therefore, satisfied by imports.

Today, however, few industries have more influence on Saudi 

Arabian population’s standard of living than the portland cement in

dustry. Now cement contributes to practically every phase of life in 

the country from massive construction projects to a small garden walk.

Realizing the importance of a domestic cement industry, the 

Saudi Arabian government encouraged the efforts of the private sector 

to initiate the establishment of the Saudi Arabian Portland Cement 

Industry. A brief historical development of the industry follows.

Development of Saudi Arabian Portland Cement Industry

At the present time there are three clinker and portland cement 

producing plants and one clinker grinding plant operating in the country.

Arabian Cement Company, Ltd.

The first cement plant was the Arabian Cement Company, Ltd.

(ACC). The plant was built in Jeddah, in the western region, on large 

deposits of limestone and clay. The plant started production in 1378 

with an installed capacity of 300 metric tons per day. In this dry 

process plant, the calcination segment of the plant included one long 

rotary kiln fired by fuel oil.

One year after production commencement, a 100 metric ton per 

day short rotary kiln equipped with a rotary clinker cooler was added
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for calcining lime as well as producing portland cement. ACC experi

enced production difficulties during its first year and a good portion 

of the second year. These difficulties, according to the management of 

the company, were due to faulty process selection.

ACC expanded twice: the first expansion was completed, early

1389 with the addition of a second cement kiln of 600 metric tons per 

day of installed capacity. Presently this kiln is producing at its 

full installed capacity.

The second expansion was completed during the early part of 

1395 which included a long rotary kiln of 1,000 metric tons per day of 

installed capacity. The second expansion brought the plant daily 

installed capacity up to 2,000 metric tons and the number of rotary 

kilns devoted to the production of portland cement to three. Also, 

the market for lime is steadily decreasing, therefore the lime kiln is. 

partly used to burn cement clinker.

This plant, however, is experiencing difficulties in obtaining 

additional limestone for its last expansion. Limestone reserves are 

estimated to last about twelve years and during recent years ACC has 

had to mine below water table level, which will increase limestone cost 

and decrease its quality. The other problems facing this plant are 

that part of the limestone reserves extend into an area which will be 

occupied by the new Jeddah airport. Also, the city of Jeddah is 

expanding toward the plant and some housing projects are already in the 

vicinity of the plant. In addition, the plant is very dusty and badly 

laid out. Based On these factors, the management of the ACC has decided
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to build a new plant at Rabigh (which will be discussed later) and 

gradually phase out the present plant.

Saudi Cement Company

The Saudi Cement Company (SCC) is located near Hofuf which is 

at a distance of about 135 kilometers from Dammam in the Eastern region. 

This plant. Which uses dry process, started production in 1381 with a 

daily installed capacity of 300 metric tons. Following an increase in 

demand for cement in the region, the plant was expanded by adding a 

long rotary kiln with a daily installed capacity of 300 metric tons.

The economic prosperity of the country brought a new vigor to the con

struction industry which, in turn, increased substantially the demand 

for cement in the region. Thus, SCC again expanded its production 

capacity in 1391 by including a kiln with a daily installed capacity 

of 700 metric tons. This second expansion brought the. plant’s total 

daily capacity to 1300 metric.tons.

Presently the plant is carrying out its third expansion, which 

is expected to start production during the second half of this year 

(1397). The third expansion, which also utilizes dry process, will 

include two kilns of 1500 metric tons each per day. With the, comple

tion of the third expansion the daily total capacity of this plant will, 

be 4300 metric tons.

This plant presently produces A.S.T.M. type V cement only and 

plans to produce 50,000 metric tons per day of oil well cement which 

will be consumed by the petroleum industry in the region.
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All five long rotary kilns are fired with natural gas which is 

obtained from Arabian American Oil Company (ARAMCO) at very reasonable 

cost. Also, SCC owns a large quantity of high quality limestone at 

the plant site. . This would ensure continued operation and expansions 

of this plant over the many decades to come.

Yamama Saudi Cement Company, Ltd.

The Yamama Saudi Cement Company (YSCC) started production in 

1386 with an installed capacity of 300 metric tons per day. It is a 

dry process plant, and located about 8 kilometers from the center of 

Riyadh, the capital of Saudi Arabia.

The plant has been experiencing difficulties since its start-up 

time. These difficulties stem from a poor plant original layout which, 

in turn, increases the costs of expansions. Thus, when the plant was 

expanded in 1392, to bring its total capacity to 1100 metric tons per 

day, this expansion was done as a new separate facility. Therefore, 

there are two plants located next to each other, and the expansion did 

not take full advantage of the original production facilities. Natu

rally, this resulted in a less efficient operation. These difficulties 

were compounded with another major problem, the electrical supply. 

Originally the plant was designed for 60-cycle electrical power to be 

provided by the Riyadh Municipal Generating facilities. During the 

first expansion construction, the government decided to change the 

power cycle from 60 to 50 cycles/sec. Responding to this change, YSCC 

changed its new facilities to 50-cycle and installed its own 60-cycle
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generator to power the old plant. However, the government changed 

back to 60-cycle power. Now YSCC maintains its own 50-cycle gas tur

bine, which has to be shut down for 24 hours every month for maintenance, 

to supply its new facilities with 50-cycle power. The shut down of the 

turbine means total absence of electrical power in the new plant, and 

the kiln has to be shut down. This procedure requires about five days 

to start the kiln up again.

This plant is located on an exceedingly large deposit of lime

stone. The clay and gypsum are obtained locally at reasonable costs.

Currently the plant is under its second expansion. This 

expansion will include two new kilns of 1500 metric tons per day each. 

These two kilns are expected to start production at the end of 1398.

When this expansion is completed the total capacity of the plant will 

be 4100 tons per day.

Hyundia Clinker Plant

This is a clinker grinding plant located in Jobail in the 

Eastern Region. The plant is owned and operated by a private Korean 

construction company which is working on construction projects at 

Jobail. HyUndia gets its needed clinker supply from Korea and obtains 

gypsum locally. The plant capacity is 600 metric tons per day and 

produces A.S.T.M. types I and IV.

An interview with the management of the plant revealed.that one 

ton of cement costs Hyundia $100 or SR 355, which is very expensive.

The cost of a ton was broken down as follows:
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Clinker F.O.B. Korea $ 30

Freight and Insurance to Jobail 30

Conversion to cement 40

Total $100 = SR 355

All cement produced in this plant is consumed by Hyundia itself. It was 

also indicated that the plant will be transferred to other construction 

sites upon completion of the present construction projects, which is 

expected to be in about 5 to 8 years.

Table 2.1 Summarizes the brief historical discussion about 

Portland cement plants in the country. Based on 320 days of annual 

operation of these plants, the present total annual capacity is 1,408,000 

metric tons. Also, the table indicates the regional orientation of the 

cement plants.

Each plant produces only one type of cement. The ACC and YSCC 

plants produce standard Portland cement (type I), while the SCC plant 

produces a low heat sulphate-resistant cement (type V) owing to the low 

alumina concentration in the raw materials used.

Production of portland cement in any nation is hindered by 

certain economic realities, some of which are discussed in the following 

section.

Economic Aspects of Saudi Arabian Cement Industry

Data on cost conditions in the cement industry are extremely 

scarce. This is probably due to the limited number of firms and the 

lack of any kind of disclosure laws in Saudi Arabia which would force 

private firms to release any information. Most of the information
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Table 2.1. Portland Cement Plants, Year Production Started, Initial 
and Present Daily Capacity (in Metric Tons), Site and 
Region3

Name of 
Company

Year Pro
duction 
Started

Initial
Daily
Capacity

Present
Capacity

Site of 
Plant Region

ACC 1378 300 2,000 J eddah Western

see 1381 300 1,300 Hofuf Eastern

YSCC 1386 300 1,100 Riyadh Central

a. Based on interviews with production managers of ACC, SCC 
and YSCC. (See Appendix B).
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gathered for this part of the research was obtained from four sources:

(1) government agencies: The Industrial Studies and Development Center,

Ministry of Commerce, Ministry of Electricity and Industry, and Minis

try of Planning; (2) in-depth interviews with officials of the three 

existing cement plants, plants under construction, and with their con

sulting firm officials; (3) Saudi periodicals for the past few years 

and government publications made available to the author; and (4) in

terviews with several cement importers and a few of the major con

struction companies in the country (refer to Appendix B, p. 144).

Production Cost

The percent contribution to the cost structure of producing one 

ton of cement by each of the three existing cement plants for 1392,

1395, and 1396 is shown in Table 2.2.

In 1392 the largest cost item for all three plants was deprecia

tion, followed by wages and salaries. However the sequence was reversed 

in 1395 where wages and salaries became the highest cost item. The 

shortage of labor in Saudi Arabia is clearly reflected by the continued 

increase in wages and salaries paid by the cement industry. In 1395 

YWCC paid 38.52 percent of production cost in salaries and wages.

The overall production cost has increased substantially in 1396 

over 1392; for ACC the increase was about 82 percent; YSCC, 77 percent; 

and SCC, 128 percent. In one year, 1395 to 1396, the increase in 

production cost was for ACC, 22.5 percent; YSCC, 24.1 percent, and SCC, 

23.8 percent. This increase, undoubtedly, was due in part to inflation



ctTable 2.2. Contribution of Cost Items to Production Cost in Percentage

Cost Item
ACC-

1392
-2000 tons/day 

1395 1396
YSCC-

1392
-1100 tons/day 
1395 1396

SCC-
1392

-1300 tons/day 
1395 1396

Raw Materials 4.25b 3.20 3.17b 2.21b 5.57 6.19 7.75b 17.31 17.59
Wages and Salaries 20.66 27.45 28.95 23.85 31.73 38.52 23.27 28.50 32.63
Fuel 13.24 7.19 6.52 8.09 . 3.60 3.46 2.22 c c.
Paper Bags 11.53 15.40 12.78 8.37 14.26 14.31 11.09 15.14 12.81
Power 5.36 10.97 8.94 18.57 9.27 8.93 5.71 6.71 5.42
Depreciation 22.11 21.22 19.37 27.56 25.29 18.70 29.38 15.31 14.57
Others 22.85 14.57 20,27 11.35 10.28 9.89 20.58 17.03 16.98
Total 100% 100% 100% 100% 100% 100% 100% 100% 100%
Cost/ton— SR 68.85 102.12 125.15 80.40 114.22 142.31 62.68 115.26 142.66
Cost/bag— SR 3.44 5.10 6.26 4.02 5.71 7.12 3.13 5.76 7.13
% Increase 48.55 22.50 42.04 24.69 84.03 23.78

a. Cost items were given to author during interviews with the heads of the Accounting 
Department of ACC, Y.SCC and SGC.

b. Limestone was accounted for under other categories shown.

c. Natural gas is used but actual cost is not available. However, it was indicated
by SCC that natural gas is very cheap. It was estimated by World Bank Report that 1 million
Kcal costs SCC SR 0.89, which is extremely low when compared to crude oil price delivered to
YSCC plant in Riyadh at SR 5.10 per million kilo-calorie (Kcal).
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and to the acute shortage of labor in the country which, in turn, 

forced wages and salaries to climb steeply.

Table.2.2 also confirms the conclusions of the U.N. study on 

the economies of scale of a cement industry, where it was indicated that 

the cement production cost is a function of the size of cement plant 

(U.N. 1963, p. 4).

Table 2.3 shows another breakdown in which comparisons are made 

between Saudi Arabia and three selected developed countries.

To analyze labor requirements for different sizes of cement 

plants two factors should be considered: First, the influence of scale • 

of operation on labor input, and second, the labor-capital substitution. 

For the. United States, for example, it was reported that an average of 

about 160 workers per plant during 1965-66, compared with 230 workers 

a decade earlier (Harwell 1968, p. 62); this is a result of substitu

tion of machinery for labor. For Saudi Arabia, the average per plant 

during 1396 was 770 workers, which explains the 22.6 percent of pro

duction costs for labor as compared to the 13.9 percent for the United 

States. Thus, cement manufacturing is amenable to automation, which 

seems to be the trend in many developed countries.

Table 2.3 also shows Saudi Arabian cement industry in 1396 

devoted only 7.9 percent of its production cost to fuel, where the 

United States spent 14.3 percent for fuel in 1975. Due to very inexpen

sive fuel costs, Saudi Arabian cement industry enjoys an advantage over 

other countries who are lacking the abundance of energy.
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Table-2.3, Comparison of Average Unit Cost for Cement Production in 
Selected Countries (Percentage of Total)3-

Item
West

Germany U.S.S.R. U.S.A.
Saudi , 
Arabia

Depreciation 21.6 9.6 22.5 26.3

Wages 8.2 . 22.3 13.9 22.6

Fuel 21.5
37.1

14.3 7.9

Power 12.5 12.6 9.9

Other 36.7 31.0 36.7 33.3

Total 100.0 1O0.O 100.0 100.0

a, U.N. 1963, p. 11.

bo Average of 1392 Cost Items in Table 2»2o
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Plant Size and Location

An economical cement plant depends on a combination of the size 

of the plant and the quality and location of the basic raw materials 

(especially limestone) with respect to the market, and the ability of 

the market to absorb the output without great fluctuations in demand 

over the year.

Plant Size. There is a direct relationship between the size of 

the plant— the size and the number of kilns and the corresponding 

equipments— and the total investment and production costs. The larger 

the plant size, the smaller is the investment per unit of output and the 

lower the unit production costs. This was demonstrated by the United 

Nations (1963, p. 3). They measured the degree of elasticity between 

a cement plant size and its total investment costs for sleeted coun

tries. Table 2.4 summarizes the U.N. findings and compares Saudi Arabia 

with these selected countries.
In addition to the direct relationship between size of the 

plant and the investment per unit, Table 2.4 also indicates the common 

technology of the cement industry in any country and the standardiza

tion of items used in the production of cement.

It was indicated by the U.N. (1963, p. 3) that the lower 

fixed investment for West Germany as compared to the other countries 

in Table 2.4 was a result, in part, from the exclusion in the German 

data of costs of land, land clearing and other development costs in 

Opening, up the quarry. Also the data for the United States, U.S.S.R. 

and Saudi Arabia include power generation equipment, while the German



Table 2.4. Fixed Investment Related to Scale in Selected Countries (in Dollars per Ton of Capacity)

West Germany U.iS.S.R. U.S. Saudi Arabia^

Capacity 
in tons/ 
. year

As percentage 
In of cost for 

dollars 200,000 plant
In

dollars

As percentage 
of cost for 

200,000 plant
In

dollars

As percentage 
of cost for 

200,000 plant s > $

As percentage 
of cost for 

200,000 plant

33,000 48 200 —  . —— — . — : — , — —  '

66,000 35 146 — — — ---r — — —

100,000 29 121 — — 65 120 298 66° 122

200,000 24 100 63 100 54 100 225 54d 100

400,000 19 79 40 64 45 83 206 50d 93

500,000 — — 36 ,58 43 80 144 4le 76

1 ,000,000 — —
- 29 46 30 56 — - —

a. U.-N. 19633 p. 3.

b. SR abbreviation of Saudi Riyal, Saudi Arabian currency.

c. Exchange rate was $1 = SR 4.50.

d. Exchange rate was $1 = SR 4.145.

e. Exchange rate was $1 = SR 3.550.

f. Based on interviews with officials of Industrial Studies and Development Center (ISDC).
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data did not. However, the comparison between the United States and 

Saudi Arabia fixed investment costs per ton of capacity indicated small 

variation.

Also, in an inter—economy comparison study, it was indicated

that:

In a developing economy the money investment in a given plant 
may be much higher than for a plant of similar capacity in 
an industrial economy because of the need to construct 
important items of social capital (utilities, roads, streets, 
housing, schools, transportation for goods and workers, 
etc.) already present in an industrial society. (Doyle 1965, 
p. 20)

The change in unit costs of production of cement as a function, 

of size of plant was also demonstrated by the U.N. study for the U.S., 

West Germany and the U.S.S.R. as shown on Table 2.5. Unfortunately, 

such data is not available for the Saudi Arabian cement industry, which 

would facilitate comparison with countries on Table 2.5. However, the 

Saudi Arabian cement industry average production costs per ton at an 

average annual capacity of 370,000 tons was SR 70.64— that is, about 

$17.04. Considering the low productivity of local labor (to be dis

cussed later), the $17.04 per ton production cost seems to be reason- 

ab le.

As to different scales of operation, the U.N. (1963, p. 5) in

dicated that "labor inputs per unit of output fall sharply as scale 

increases." This was demonstrated in the study of Japan, the U.S.S.R., 

and the U.S. as is shown in Table 2.6.

Unfortunately, there is very little, even aggregate, information 

about the cost of cement production in Saudi Arabia or other developing



Table 2.5. Illustrative Costs for Selected Scales of Operation in Selected Countries3

Capacity in 
tons per year

West Germany

In U.S. As percentage 
dollars/ of cost for 
ton 200,000 plant

U.

In U.S. 
dollars/ 
ton

S.S.R.

As percentage 
of cost for 
200,000 plant

In U.S. 
dollars/ 
ton

U.S.

As percentage 
of cost for 
200,000 plant

33,000 12 150 - — --

66,000 17 121 — *- —— -

100,000 16 107 -- —— 22 116

200,000 14 100 14 100 19 100

400,000 12 86 11 79 17 89

500,000 —— 10 71 16 84

1,000,000 - 8 57 12 63

a. U.N. 1963, p. 11.

ww
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Table 2.6. Production Workers Related to Plant Capacities in Selected 
Countries3-

Plant Capacity 
(thousand-tons . 

per year)
Workers

Japan
per 1,000 
U.S.S.R.

Tons
U.S.

100 1.24 0.75

200 0.82 1.55 0.48

400 0.62 0.93 0.32

500 0.58 0.78 0.30

1,000 0.54 0.15

a. U.N. 1963, p. 6.
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nations. However, the U.N. estimated the requirements of labor for new 

plants of different annual capacity in developing nations as is shown 

in Table 2.7 (assuming 2,400 hours per man-year).

Plant Location. Transportation is a significant factor in the

delivered cost of cement because of its low value to weight ratio:

. . . transportation charges represent an important factor 
in the delivered cost to the consumer because of the low value 
and the large number of units used. Because of the expense 
of transporting a bulk product such as cement, the relative 
availability of the major raw materials, weight loss of 40 
percent during the burning of the raw materials, and uniform . 
product characteristics, markets tend to be limited to a 
radius of between 100 and 200 miles from a distribution 
point. (McCarl and Schenck 1976, pp. 37-42)

In the United States, transportation costs range up to 25 

percent of the delivered price (U.S. Bureau of Mines 1975, p. 15). 

However, a trend started in 1972 by U.S. cement companies to reduce 

market areas by selective marketing has reduced transportation costs 

from earlier costs of about 25 percent to about 10 percent of the 

delivered price (U.S. Bureau of Mines 1975, p. 16).

In India, the average transportation cost.to markets within a 

radius of 250 miles from any large Indian cement plant is about $5.55 

per ton, which constitutes over 35 percent of the delivered price and 

about 60 percent of production cost at the plant (Ramachandrau 1967, 

pp. 75-76).

It should also he emphasized that cement manufacturing is raw 

materials oriented, and cement plants are usually located close to the 

source of major inputs. Thus, a favorable location for a cement plant



36
clTable 2.7. Annual.Capacity in Developing Nations

Annual Capacity of Plant 
(in thousand tons)

Number of Workers Required 
(per thousand tons)

50 1.4-1.7

100 1.1-1.4

200 0.9-1.2

300 0.8—1.0

400 0.7-0.9

a. U.N. 1963, p. 6.
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would be one close to an abundant.supply of limestone and clay raw 

materials, proximity to source of fuel, and nearness to large markets,

As to the Saudi cement plants, raw materials for producing 

cement are abundant in every region and close.to almost every major city 

in the country (Central Planning Organization 1394, p. 103). These 

widely spread, abundant sources of major raw materials make the choice 

of location for cement plants close to the market areas rather an 

obvious decision.

As might be observed from Figure 2.1, that all the three exist

ing cement plants are located on the major raw materials and close to 

their major markets. ACC is located about 15 kilometers north of the 

city center of Jeddah in the Western Region. Most of ACC cement is 

picked up by customers from the company’s warehouses at the production 

facilities. The rest of the cement is transported by the company’s 

trucks to the company storage at the city center of Jeddah at an ap

proximate cost of SR 5 per ton, which is less than 2 percent of the 

selling price.

The situation for SCC is somewhat different from that of ACC 

and YSCC. The SCC plant is located near Hofuf, which is about 135 

kilometers from the SCC major market areas of Dammam and Khobar in the 

Eastern Region. It was learned, during interviews with the management . 

of SCC, that the location of the plant close to Hofuf was not due to 

lack of abundant deposits of limestone in Dammam but was due to the 

following reasons: (1) Hofuf area is rick with limestone and clay

deposits. (2) Railroad tracks pass the cement production facilities, 

which facilitates the transport of raw materials to the plant and
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finished products to the major market areas< (3) Closeness of plant to

a major source of natural gas fuel which is obtained from ARAMCO at a 

very reasonable price (SB. 0.89 per million Kcal).̂  (4) Greater avail

ability of unskilled labor around the Hofuf area than other areas of 

Dammam and Khobar.

Transporting products by train to Dammam and Riyadh costs only 

SB 4 per ton which is about 2 percent of the selling price.

The YSCC plant is located 7 kilometers from the city center of 

Riyadh, in the Central Region. The company sells all its cement at 

the production facilities. Thus, YSCC does not incur any finished 

product transportation costs.

Productivity of Labor

Productivity refers to the relationship, between input of factors 

of production and output or end-product. These factors of production 

may be labor, capital or materials. If for given inputs of labor, 

capital and materials, the output of an industrial unit is higher in . 

the subsequent year than in the previous year, then it is said that 

the productivity of that unit has increased.

Productivity may be measured in relation to labor input (man- 

hours) or in relation to capital employed or in relation to any other 

factors of production. However, since the socio-economic policies in 

most Western European countries, the U.S., and Saudi Arabia are employ

ment-oriented, productivity is measured in relation to labor input.

4. Kcal means kilo-calorie.
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Table 2.8 shows the man-hours required to produce one metric ton 

of portland cement in 1390 and 1392 for the three existing cement plants 

in Saudi Arabia.

Neither 3.33 nor 3.06 man-hours for Saudi Arabian cement in

dustry compares favorably with the productivity of the U.S. cement 

industry, which was 1.02 man-hours in 1964; but the productivity of the 

Saudi Arabian cement industry was much higher than that for the Indian 

cement industry, which was 11.15 man-hours (Association of Indian 

Trade and Industry 1966, p. 71).

The main cause of the increase in man-hours required to produce 

one ton of cement in Saudi Arabia and India seem to stem from two 

major factors: the first is the influence of the scale of operations

of labor inputs. The U.N. (1963, p. 5) indicated that "Labor inputs 

per unit of output falls sharply as scale increases. Second, pro

ductivity is affected by labor-capital substitution, that is, the 

degree of mechanization of a cement plant; the more automated a 

cement plant, the less man-hours required to produce one ton of cement.

In the case of Saudi cement industry, a possible reason for 

the low productivity is high labor turnover. Interviews with the 

management of the three existing cement plants revealed that the 

industry is experiencing great difficulties in keeping their labor.

The labor turnover in ACC and YSCC plants was almost 100 percent per 

year as was indicated by the managements of these two cement plants.

As to the reasons, it was mentioned that the high rate of inflation.



Table 2.8. Productivity of Labor for Saudi Arabian Cement Industry 
(Man-hours/Metric Ton)a

41

Year ACC see YSCC Mean

1390 2.43 4.11 3.45 3.33

1392 2.45 3.05 3.68 3.06

a. Based on interviews with an official at the Industrial 
Studies and Development Center, Riyadh, Saudi Arabia (see Appendix B).
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costly housing rentals, absence of loyalty among imported labor, and in 

some cases, better wages and working conditions offered by government 

agencies. However, the situation for SCO is better. It was learned 

that SCO labor turnover is much lower than that for ACC or YSCC for 

the following reasons: -most of the personnel are Saudis, personnel 

are loyal, therefore are not tempted by higher wages in the area, 

and the company provides housing and schooling for all its employees 

and their dependants.

To summarize the above discussion of production cost, size of 

cement plant and labor productivity, an important characteristic 

emerges: cement production costs decrease and labor productivity

increases as the size of plant increase. This is attributable primarily 

to economies of scale, which indicates that production of cement is 

only economically feasible when cement is manufactured in plants above 

a certain minimum size.

Marketing of Cement

Cement is a homogeneous product class and manufactured to uni

versally accepted specifications with little variance from one brand to 

another. Cement is perfectly substitutable from manufacturer to manu

facturer, to the extent that no buyer will pay a penny more per ton for 

one brand of cement than for another. Thus, no manufacturer can secure 

a premium for his product based on quality. Since quality and price 

competition is at its minimum, then promotional emphasis is. placed on 

other factors, such as prompt consumer service. In the United States, 

for instance, there are about 250 bulk distribution terminals operated



by various cement manufacturers and importers to facilitate consumer 

service and also to extend the borders of the local market (U.S. Bureau 

of Mines 1975, p. 4). However, it was mentioned that " . . . the mul

tiple distribution points are an added expense the cement producers 

have often adopted for defensive reasons only. Competition has pre

vented a price rise to compensate for this added marketing cost . . . " 

(McCarl and Schenk 1976, p. 51).

In contrast, such distribution terminals are not common in 

developing countries. Most cement in developing countries is shipped 

in paper, cotton, or jute sacks, while in developed nations bulk 

deliveries are dominant. The purchase or manufacture of bags adds 

considerably to the production cost of cement. Also freight charges 

for bagged cement are usually higher than bulk deliveries. The main 

reason for shipping cement in bags and sacks in developing countries 

is the large investment in various facilities required for handling 

and hauling cement in bulk quantities (U.N. 1963, p. 11). Also, the 

nature of sales and the volumes of cement shipped to customers do not 

enable developing countries to utilize the economies of scale associated 

with bulk handling and hauling. The United Nations (1963, p. 11) sug

gested that developing countries construct: " . . .  grinding mills in 

large cement consumption centers located at large distances from ce

ment plants. These mills would be supplied with clinker from large 

scale economic plants, and grind it with locally obtained additives."



Distribution of Cement in Saudi Arabia

The shortage of cement has continued to worsen over the past 

four years. To encourage the private sector to increase its imports of 

cement, three years ago the Saudi government abolished custom duties 

on imported cement. Nevertheless, the shortage of cement persisted 

and consumers continued to suffer from the shortage of this vital con

struction material. Government anxiety to ensure equitable distribu

tion of cement when it is in short supply reached maximum. Thus, on 

12-11-1394, the government stepped in and assumed full control qf the 

distribution and pricing of domestic and imported cement. The govern

ment, through the Ministry of Commerce, started importing cement on 

its own account. The Ministry of Commerce started rationing cement by 

putting its distribution under the direct supervision of cement distri

bution committees in every major city in each region. Each committee 

is made of representatives from the cement company in the region and 

from the Ministry of Commerce. During an interview with one official 

at the Ministry of Commerce, it was revealed that the Ministry has 

made agreements with national cement companies to distribute cement 

imported by the Ministry along with their domestic production according 

to the following rules: (1) The consumer presents an evidence of his

cement needs and applies to the cement distribution committee in his 

city— usually for quantities not less than three tpn.s or 60 bags of 

cement. If there is no committee in his town or city, he may apply to 

the committee in a city close to him for the needed quantity of cement 

to be delivered to him at the warehouse of the cement company in his 

region. (2) When the committee approves the consumer application, a
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document is issued to him with, the specification of quantity, delivery

dates and the total amount of money to be paid. (3) The consumer takes

the document to an approved bank in his area and pays for the cement

in part or in full, depending on delivery schedule. (4) The bank

issues an entitlement document to the consumer to be taken to the

cement company in the region. Also, the bank credits the cement com-
5pany for the amount of purchase at the ceiling price.

The cement companies pay the Ministry of Commerce the import 

price of cement, which is usually well above the domestic price ceiling. 

The Ministry reimburses the cement companies for handling cost at a 

flat rate of SB. 50 per ton.

A market check at Jeddah, Riyadh, and Dammam revealed that 

government controls on distribution and pricing, unfortunately, gave 

rise to.fraud, intensification of the black-market and to artificial 

scarcity. However, the official of the Ministry of Commerce indicated 

that the government is keeping constant review of the cement distribu

tion and pricing controls and these controls will be lifted upon the 
disappearance of their need.

Distribution of Cement Imported by Wholesalers and Retailers

In addition to the official distribution system, there are a 

small number of major cement traders who act as importers, wholesalers 

and retailers, There are few end users who import cement directly, but 

their number is increasing.

5. For a detailed discussion see pp. 48-51.
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All three regions„ Western, Eastern and Central, have approxi

mately 40 wholesalers and retailers. However, each region is dominated 

by two to four large importers, each importing between 100,000 to 

500,000 tons of cement per year. The small wholesalers and retailers 

complete the distribution system in the country.

Interviews with some importers in each region indicated that 

importers place orders with foreign suppliers and finance the cement 

importation themselves. When the shipment arrives, the importers have 

the cement unloaded, cleared through customs and transported to their 

warehouses at their own expense. Consumers and small retailers take 

delivery of imported cement at the warehouse Of.the importer. Almost 

all sales are in cash. Neither importers nor cement users keep a 

sizeable inventory of cement. Also, most users do not plan their future 

needs.

Those cement importers who were interviewed indicated that ce

ment importing is a risky business. They mentioned that when cement 

does not move quickly it ties down a large amount of capital and ware

house space. Also, it takes about two months from the time the order 

is placed to the time of delivery of cement in Saudi Arabia. Conges

tion in Saudi Arabian seaports adds to the delay. Thus, the importer 

can only hope that market conditions two months after his order will 

enable him to sell his product at a profit, competing with less ex

pensive local cement.

In addition to the above risks, cement importing is vulnerable 

to several monetary and economic factors. Some of these factors include
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world currency situation, increase in freight rates, considerable in

flation in the producing countries, and an increase in production cost 

due to rise in price of fuel in cement producing nations.

Pricing of Cement

The problem of determining the price of portland cement is as

complicated as that of its distribution. This difficulty, which con

fronts developing as well as developed nations, is demonstrated by an 

example below:

The following example shows the complexity of cement price 
patterns: Three items included in the gross sales price
were freight to the customer and freight to the terminal,
if any, and the operation of the terminal, if any. In
addition, this price was subject to cash and other dis
counts. These items were reported to exceed $6.65 per
ton in some companies. (U.S. Bureau of Mines 1975, p. 15)

For the United States, the bulk-mill prices ranged from $26.60 in 

Hagerstown, Md., to $57.60 in Wainae, Hawaii. Bagged cement prices were 

$6 to $10 per ton higher than bulk prices, but the December 1974 aver

age for bulk cement was $33.45 per ton compared with $26.76 in December

1973 (U.S. Bureau of Mities 1975, p. 21).

Prices also tend to change with the quantity sold and the 

nature of the customer— in most countries there is a discount rate for 

large shipments and for specific customers such as government or other 

public agencies. Also, the delivered price to the consumer is deter

mined to a large extent by the distance between the consumer and the 

cement plant as well as by the type of transportation. Moreover, as is 

the case in the United States, the price of bagged cement is higher than 

the price of bulk material.
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Pricing of Cement in Saudi Arabia

For Saudi Arabia, the'difficulty stems from the government’s 

imposed price controls on this essential commodity» The price of 

domestically produced cement starts with what is called the "official" 

ex-factory price. The ex—factory price is the same for all three ce

ment plants irrespective of their production cost and closeness to 

their respective markets. The ex—factory price was SR 5.50 per bag of 

50 kilograms. However, a year ago, the cement companies petitioned 

the government to raise the official ex-factory price to SR 8.50 per 

bag. Their petition was approved and now the official price per 50 

kilogram bag is SR 8.50, that is SR 170.00 per ton or $48.57.

The three national cement, companies’ production has never been 

enough to satisfy domestic consumption as can be observed on Table 2.9. 

Thus, to ensure an abundant supply and reasonable price of cement, the 

Saudi government authorized the cement companies to import cement and 

sell it with their domestic production at the arithmetic average price 

of the two.

As was indicated, the shortage of cement persisted and prices 

continued to sharply rise. Therefore, three years ago, the Ministry of 

Commerce, which regulates supply and prices of cement, decided to import 

cement on its own account. The Ministry made agreements with the three 

existing cement companies to sell the Ministry-imported cement along 

with their domestic production at a ceiling price calculated by the 

Ministry. The ceiling price was calculated for a base city in each 

region according to the following formula on Table 2.10.
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Table 2.9. Imports, Domestic Production, Total Supply and Imports as 
Percent of Total Supply of Cement in Saudi Arabia 
(Thousands of Tons)a

Year Imports
Domestic
Production

Total
Supply

Imports as percent 
of total supply

1385 373.8 250.2 624.0 60

1386 517.2 316.5 833.7 62

1387 248.4 . 415.0 663.4 37

1388 510.5 510.8 1021.3 50

1389 621.2 575.6 1196.8 52

1390 280.8 657.0 955.8 29

1391 537.6 703.4 1241.0 43

1392 , 330.4 910.4 1240.8 27

1393 340.6 995.3 1335.9 25

1394 537.2 1056.6 1593.8 34

1395 1726.0b 1125.3 2851.3 61

1396 3706.2b 1120.8 4827.0 77

a. Saudi Arabian Monetary Agency 1396, p. 143.

b. Import figures were obtained from General Directorate of 
Ports 1397 (see Appendix B).
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Table 2.10. The Formula for Calculation of Ceiling Prices’in SB. for 
Imported and Domestic Cement3,

Price Components ,
Dammam, Jeddah 

and Yanbo Riyadh .

Import Price/ton C.I.F. 190 190

Add local expenses/ton 50 50

Add profit for domestic 
cement companies/ton 10 10

Total Price 250 250

Price of Imported cement 
per bag—-(total price/20 
bags per ton) 12.50 12.50

Selling price of domestic 
cement/bag 8.50 8.50

Sum of unit price for impor
ted and domestic cement 21.00 21.00

The ceiling price is the 
average unified price 10.50 10.50

Inland transportation to 
Riyadh/bag - 1.00

Ceiling price in base 
cities 10.50 11.50

a. Information were obtained via a letter to the author from 
the Director of Department of Supplies, Ministry of Commerce (Riyadh, 
Saudi Arabia, 1397).
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Thus, Dammam, Jeddah, Yanbo and Riyadh are the base pricing 

points for the-country. The price of a bag of cement in other cities 

or towns is equal to the price in the base city plus the transportation 

cost plus S.R. 0.50 per bag as a profit for the retailer.

A spot check on the prices of cement at Jeddah, Riyadh and 

Dammam showed that the consumer at the retail end has to pay much more 

than the controlled price and that the present system of distribution 

and pricing contorls is therefore not quite effective. Thus, these 

controls are not serving their social purpose.

Until about the middle of 1396, the price of cement imported 

by traders was not controlled and left to the supply-demand mechanism.

But during the early part of 1396, the price of imported cement reached 

a record high of S.R. 35 per 50 kilogram bag. Therefore, the Ministry 

of Commerce intervened to regulate the price of privately imported 

cement. In 3/5/1396 the Ministry declared an official price of imported 

cement at the base pricing points. It was announced that the price of 

imported cement, at Dammam, Jeddah and Yanbo is S.R. 20 per 50 kilogram, 

bag and at Riyadh the price is S.R. 24 per bag. However, on 2/5/1397 

the Ministry lowered the prices to S.R. 15 per bag at Dammam, Jeddah 

and Yanbo and S.R. 18 at Riyadh. The price of imported cement at other 

cities and towns is equal to the price at the base city plus trans

portation cost plus 10 percent as a profit for wholesalers and retail

ers.



52

Supply of Cement 

There are about 1,700 clinker-producing cement plants in 135 

countries in operation with an annual capacity of 906,000,000 metric 

tons (U.S. Bureau of Mines, 1975, p. 3). The United States ranks first 

among the largest cement-consuming and producing nations of the Free 

World, (PGA 1974, p. 17), however, the U.S.S.R. leads the world in 

terms of clinker production capacity (PGA 1974, p. 3).

It is interesting to note on Table 2.11 that the fastest grow

ing rates of production are shown by Asian and African countries, where 

most developing countries are. This was also indicated by the United 

Nations (1963, p. 24) "The fastest growing rates are shown by the 

Asian countries, the central planned economies * and the countries 

of the Middle East; North America registered the lowest growth."

The progress and production of the cement industries of some 

countries in the Middle East is illustrated by Table 2.12. The in

crease in the level of cement production in these Middle Eastern 

countries is probably due to the growth in population and ambitious 

plans for industrialization which is usually accompanied by a high 

level of construction activities.

Table 2.12 also points to the progress of cement supply in 

Saudi Arabia. Historically, domestic supply has been short of domestic 

needs. A more detailed discussion about the cement supply in Saudi 

Arabia is in the following section.



Table 2.11. Cement Production by Region (Million Metric Tons)a

Area 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Percent of 
growth from 
1965-1974

Africa 11 12 13 14 17 19 19 21 22 23 109

America, North 81 84 82 86 88 87 93 100 105 102 26

America, South 17 17 18 20 21 22 21 27 29 32 88

Asia 76 82 89 100 110 119 131 147 165 163 113

Europe 172 176 189 200 209 221 229 243 255 254 48

Oceania 5 5 5 5 5 5 6 6 6 7 40

U.S.S.R. 72 80 85 88 90 95 100 104 110 115 60

a. U.N. Department of Economic and Social Affairs 1976, p. 324.



Table 2.12. Cement Production of Arab Countries (in Thousands of Metric Tons)*

Country 1965 1966 1967 1968 1969 . 1970 1971 1972 1973 1974 1975

Algeria 739 657 731 868 927 928 968 927 1007 940 .-

Egypt 2320 2637 2754 3147 3613 3684 3921 3822 3616 3263

Irag 1296 1273 1313 1320 1381 1542 1856 - - - -

Jordan . 305 374 321 381 481 378 419 662 617 596 --

Lebanon 970 1095 1016 906 1253 1339 1499 1686 1659 . 1744 -

Libya -- - — -- 64 95 72 61 79 500 "-

Morocco 798 856 875 1011 1165 1421 1481 1542 1619 1914 -

Saudi Arabia 250 317 415 511 576 675 703 910 964 1057 1125

Sudan 80 100 133 145 169 156 189 159 208 - -

Syrian Arab 
Rep. 674 682 688 917 933 964 909 1004 848 965 — —

Tunisia 454 477 468 515 605 547 584 627 524 540

a. U.N. Department of Economic and Social Affairs 1976, p. 324.
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Supply of Cement in Saudi Arabia

Cement supply in Saudi Arabia may be divided into domestic 

production and imports.

Domestic Production. Table 2.13 shows annual installed 

capacity of the Saudi cement industry and its actual output for the 

years 1385-1396. Also Table 2.13 indicates that installed capacity 

has increased more than five times over that of 1385, while actual 

production increased about three and one half times over that of 1385.

As to the fluctuations in utilized capacity, it was indicated 

that this was due to expansion of plants. Thus, when a plant expansion 

is completed in a certain year, it takes at least another year to over

come the initial difficulties in operation of the expanded capacity.

Two of the three existing cement plants are presently expanding 

their capacities. SCO in Hofuf is adding two dry long kilns 1500 tons 

per day each; and expected to become on-stream by,the end of this year—

1397. YSCG, in Riyadh, is also expanding its present capacity with two 

dry long kilns at a daily capacity of 1500 tons each. Work on this 

expansion is expected to be completed by the beginning of 1399. The

increase in future domestic supply will be discussed in another sec-
. 6tion.

Imports. Before the ACC plant in Jeddah started production in 

1378, all the cement required in the Kingdom was imported. Even after 

ACC started production, imported cement continued to account for a

6. For detailed discussion see page 64.
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Table 2.13. Installed Capacity and Actual Annual Production for Saudi 

Cement Industry for 1385-1396 (in Thousand Metric Tons)

Year
Installed
Capacity3

Actual k 
Production

Percent of 
Utilization

1385 224.0 250.2 112°

1386 320.0 316.5 99

1387 416.0 415.0 100

1388 608.0 510.8 84

1339 608.0 575.6 95

1390 608.0 675.0 111°'

1391 1088.0 703.4 65

1392 1088.0 910.4 84

1393 1088.0 995.3 91

1394 1088.0 1056.6 97

1395 1088.0 1125.3 103°

1396 1408.0 1120.8 80

a. Based on information obtained from the management of each 
of the three existing cement plants, it was assumed that 320 operating 
days in each year.

b. Saudi Arabian Monetary Agency 1396, p. 143.

c. The percentage of utilization is more than 100 percent 
because usually the kilns and other equipments are built with more 
installed capacity than specified.
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significant percentage of the total supply of cement in Saudi Arabia. 

Despite the fact that domestic production has grown steadily during 

the period 1385 to 1396, as can be observed on Table 2.9, cement im

ports Continued to capture a sizeable share of the Saudi cement market.

In 1386 imports accounted for 62 percent of the Saudi cement supply 

compared to 60 percent a year ago. Between 1387 and 1392, the imported 

cement market share was fluctuating around 40 percent. However, since 

1393 cement imports have grown significantly each year: 25 percent in

1393; 34 percent in 1394; 61 percent in 1395; and a booming 77 percent 

in 1396. Cement imports are expected to continue to capture a large 

market share in the Kingdom unless domestic capacity is increased, 

which is not expected to increase significantly.

Table 2.14 shows the leading cement supplying countries to 

Saudi Arabia during 1395 and 1396. As Table 2.14 indicates, a good 

percentage of cement imports come from Greece, Lebanon, and Japan.

These sources are more competitive due to production and shipping costs. 

Kuwait has not been a cement exporting country, but in 1395 and 1396, 

Saudi Arabia suffered a severe shortage of cement, thus Kuwait diverted 

some of its imports to Saudi Arabia.

The foregoing disucssion about the aggregate supply of cement in 

Saudi Arabia indicates the dependence of the country on cement imports. 

Regional breakdown of the supply of cement, on the other hand, would in

dicate the seriousness of the dependence on cement imports by each re

gion or group of regions. The regional breakdown of the supply of cement
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Table 2.14. Major Suppliers of Cement to Saudi Arabia for 1395 and 
1396 (Thousands of Tons)a

Country 1395 1396

Greece 31.5 443.0

Japan 103.4 214.4

Lebanon 67.5 119.8

Thailand 10.8 33.7

N. Korea 33.0 81.2

S. Korea 36.2 86.5

Syria 0.5 58.6

Kuwait 22.2 115.4

W. Germany 0.9 31.8

Romania 13.5 16.4

a. Central Department of Statistics. Ministry of Finance and 
National Economy 1395 and 1396, pp. 66-67 and 51-52.
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would also help to formulate solutions to ameliorate regional shortages 

of cement. Thus, the following two sections will delineate regional

domestic and import supplies.

Regional, Nature of the Market

As was indicated earlier, cement has a low value per unit 

weight so that transportation over long distances would be difficult 

and costly. For Saudi Arabia, the problem is aggravated by the inef

ficient transportation system. There is only one 400 kilometer rail

road system connecting Dammam with Riyadh and some towns and. villages 

in between. Also, most roads are narrow and not designed for heavy 

truck traffic. In addition, there are no bulk cement handling facili

ties . These and other factors have created a regional orientation of 

the Saudi cement market, where a cement company in a region may monop

olize the market area. Also a plant in a market area enjoys a trans

portation advantage over plants serving the same market area from out

side.

The Second Five-year Development Plan has subdivided Saudi 

Arabia into five regions:— Western, Central, Eastern, Northern, and 

Southwestern:— as shown in Figure 2.1 (Ministry of Planning, 1396, 

p. 59). This regional division of the country will be used in this 

study to analyze the supply and demand of cement in Saudi Arabia.

Unfortunately-, market information and sales records about in

terregional movement of cement is not in existence. Therefore, the 

analysis of regional supply will be based on regional production and 

imports of cement by port of entry.
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Regional Supply

Figure 2,1 shows the division of the Kingdom into five regions. 

The supply of cement to Northern and Southwestern regions comes mainly 

from AGO plant in Jeddah and.cemept imports through Jeddah and Yanho 

ports in'the Western region. The Northern region is partially supplied 

with cement by Jordan, but Jordan has been experiencing a shortage of 

cement, for the past five years. Therefore, most Northern region cement 

needs are satisfied by transfer of cement from the Western region. The 

Southwestern region is supplied by the Western region and by imports 

through port of Jizan. However, the port of Jizan is very small and 

imports through that port have been small and; assumed to be negligible. 

Also most portions of the. highway between the Western and Southwestern 

regions were completed and have been in use to transport large supplies 

of cement to the Southwestern region.

Table 2.15 indicates sources, of supply for the three regional 

market areas: Western, Northern and Southwestern, for the past twelve 

years. Each of the Eastern and Central regions has a cement plant, 

but only the Eastern region has a seaport where cement imports can be 

unloaded. In addition to the YSCC plant in Riyadh, the Central region 

is normally supplied with imported cement from Dammam in the Eastern 

region. Most of the imported supplies of cement are transported by 

railroad which connects Dammam and Riyadh, and by a highway which was 

built about 17 years ago. Table 2.16 shows the main sources of supply 

to these two major regions.

Table 2.17 compares the consumption of cement by the two geo

graphical market areas: (1) Western, Northern and Southwestern regions.
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Table 2.15. , Supply, of Cement for Western, 

Regions (Thousands of Tons)
Northern and Southwestern

Year
Imports through 
Jeddah and Yanbo

Region . 
Production Total

1385 194.5 130.8 325.3

1386 335.1 140.2 475.3

1387 210.9 140,2 ■ 351.1

1388 366.6 224.0 590.6

1389 350.3 280.2 630.5

1390 153.2 370.7 523.9

1391 344.2 341.3 685.5

1392 202.8 327.6 530.4

1393 213.2 310.9 524.1

1394 322.3 367.5 689.8

1395 884.7 442.3 1,327.0

1396 1,856.1 436.6 2,292.7

a. Department of Statistics. Ministry of Finance and National 
Economy 1395, pp. 362̂ 4.

b. Department of Statistics. Ministry of Finance and National 
Economy 1395, p, 335.
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Table 2,16. Supplies of Cement for Eastern and Central Regions 

(Thousands of Tons)

Eastern Region Central. Region

Year Imports3 SCO Production"’ YSCC Production^ . Total

1385 179.3 . 119.5 ' , . 298.8C

1386 182.2 112.3 64.0 358.5

1387 375.0 177.5 97.5 650.0

1388 143.9 190.6 96.2 430.7

1389 270.9 207.7 87.8 566.4

1390 127.5 210.7 93.6 431.8

1391 193.5 304.4 57.7 555.6

1392 127.6 401.8 181.0 7io.4 ;

1393 127.4 370.2 314.2 811.8

1394 214.9 351.9 337.2 904.0

1395 841.3 415.1 268.0 1,524.4

1396 1,850.1 363.2 321.0 2,534.3

a. Department of Statistics. Ministry of Finance and National
Economy 1395!, p. 363.

b. Department of Statistics, Ministry of Finance and National
Economy 13951, p. 335.

c. YSCC started production in 1386.



Table 2.17. Annual Percentage Breakdown of Cement Consumption for Western, Northern, Southwestern, 
Central and Eastern (in thousands of tons)a

Consumption by Western, Consumption by
Northern and Southwestern Eastern and Central

Total of
Year all regions Total Percentage Total Percentage

1385 624.1 325.3 52 298.8 48
1386 833.8 475.3 57 358.5 43
1387 1001.1 351.1 35 650.0 65
1388 . 1021.3 590.6 58 430.7 42
1389 1196.9 630.5 53 566.4 47
1390 955.7 523.9 55 431.8 45
1391 1241.1 685.5 55 555.6 45
1392 1240.8 530.4 43 . 710.4 57
1393 1335.9 524.1 39 . 811.8 61
1394 1593.8 689.8 43 904.0 57
1395 2851.4 1327.0 47 1524.4 53
1396 4827.0 2292.7 47 2534.3 53

Average 49 51 .

a. Tables 2.15 and 2,16.

cr\Co
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and (2) Eastern and Central regions. Prior to 1391 market area 

Cl) consumed'an annual average of 55 percent of the country’s, cement 
supply. However, this started.to change in 1392 when the Central and 

Eastern regions accounted for an annual average of more than 56 per

cent of total cement consumption of the Kingdom. This trend is expected 

to continue in the coming few years due to: Cl) huge government appro
priations for the petro-chemical and natural gas gathering projects in 

the Eastern region; (2) the expected increase in ARAMCO capital invest

ment in the expansion of production facilities, and C3) large public 

housing projects in both Eastern and Central regions.

The preceding discussion has been limited to historical and 

present regional as well as aggregate supplies of cement for the coun

try. As to the future, the following section will shed some light on 

the coming ten years’ anticipated domestic supplies.

Future Supply

Today the cement industry in Saudi Arabia is in one of the most 

crucial periods of its history. After many years of stable demand, the 

industry is encountering a tremendous increase in demand pressures in 

every region of the country. Thus, the actions being taken by both 

the government and by the cement industry, either to continue to depend 

on imports, expand existing plants or build new ones or do all of these, 

to meet present and anticipated stepped up demand could be very crucial 

and detrimental to both the cement industry and the construction indus

try. Both industries have suffered a great deal during the past three 

years. The cement industry has suffered from the decline in consumer
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confidence in it. This loss of confidence has prompted the government 

to intervene directly in the affairs of the industry. Thus price and 

distribution controls became a fact of life for the cement industry.

For the construction industry, shortage of cement meant higher 

cement prices, and in turn, higher construction costs; but unavail

ability of cement means delayed construction activities in the country 

which also means loss of money to the construction industry. .

Both the cement industry and the Saudi government are committed 

to solve the cement shortage in the country. Thus, the question is 

whether to expand present capacity of the domestic cement industry or 

to make-up for the shortage by importing needed supplies of cement.

It should be realized, however, that a high degree of depen

dence on cement imports involves some definite disadvantages. First, 

any economic activity generated by imports is smaller than that stem

ming from domestic production. Local extraction of raw materials and 

their processing into cement are technically and materially feasible 

in every region in Saudi Arabia. Limestone, Clay, gypsum and other raw 

materials are abundant in the Kingdom. Second, any imports involve the 

use of scarce foreign currency. Although Saudi Arabia at the present 

or in the near future, may not have foreign currency problems, it may 

in the future.

Third, shipments of cement across international borders usually 

involve long haulage and a combination of transport means. Every 

additional mile and transshipment point adds considerably to the price 

which will be paid by the ultimate consumer.
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There are also some intangible factors of importance favoring 

the expansion of domestic source of supply. These include stable and 

reliable supply (independent, of port capacities and foreign exchange) 

for the consumers, an easier response of producers to quality specifi

cations for special construction projects, reduced needs for storage 

and more flexible shipment schedules. In addition to these direct 

benefits, there are the indirect benefits of domestic production of 

cement, such as the multiplier effect of domestic industry.

Thus, imports should be restricted to special types of cement 

which cannot be produced economically by the domestic industry. The 

domestic industry therefore, should be supplying all the- demand for 

regular types of cement at a competitive price for the ultimate con

sumer .

Recognizing these direct and indirect benefits of domestic 

supply of cement, and realizing the magnitude of its ambitious Second 

Five-year Development Plan, the Saudi Arabian government has decided to 

encourage the expansion of the present 1.4 million ton annual capacity 

to 10 million tons (Ministry of Planning 1396, p. 174). The expansion . 

will be in two forms:. Expanding the three existing cement plants of 

ACC, SCC and YSCC and adding new plants.

Arabian Cement Company (ACC) has recently completed an expansion 

in its production facilities. This expansion included one long dry kiln 

of 100 ton per day capacity. This plant cannot be further expanded at 

its present site for reasons already mentioned above. Therefore, the 

management of ACC decided to build a new plant at Rabigh. (see Figure 

2.1), about 160 kilometers from Jeddah,
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The Saudi Cement Company (SCC) is presently adding a new unit 

with two dry long kilns of 1500. tons each per day. These two kilns 

are scheduled to start production around the end of this year— 1397,

The addition of the two kilns will bring the daily capacity of SCC to 

4300 tons. The expansion is expected to be completed at the end of

1398.

There are many limestone deposits that have remained untapped 

within economic distance from several cement starved consuming centers, 

Thus, the Ministry of Industry and Electricity (the licensing agency) 

has permitted new plants to be built only in these cement deficit areas. 

During an interview with several officials of the Ministry of Industry 

and Electricity, it was indicated that licensing new plants in these 

areas is necessary not only from the point of view of increasing avail

ability of cement to cope with the rapidly increasing demand in these 

areas, but also for ensuring regional industrialization and equitable 

development of the various parts of the country.

In addition to the factors of availability of raw materials and 

large markets, there are other factors which would influence the choice 

of location of a cement plant, some of which are discussed below:

1. The existence of a potential market for the annual output 
of an economically operating plant within a few hundred 
miles.

2. Availability of suitable raw materials in sufficient 
quantities to sustain such plant for 75 to 100 years.

3. Transportation connections, railroads, highways or water 
ways for bringing equipment and supplies to the plant 
and shipping the finished cement to destination.
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4.• Fresh water of suitable quality for process use, cooling, 
cleaning, washing, and drinking.

5. Fuels at attractive prices, quality and uniformity.

6. Availability of skilled and unskilled labor of high 
quality.

7. Electric power at attractive rates. (Gillson et al.
1960, p. 230)

There are seven new plants under different stages of planning 

and construction. Two new plants will be built in each of the Western 

and Eastern regions and one new plant will be constructed in each of 

the remaining regions. A brief description of each, plant follows:

ACC plant at Rabigh, Western Region. Construction of this plant 

is already underway. The plant will be equipped with two 1500 tons 

per day dry process long kilns. Production is expected to start around 

end of 1400. This plant will eventually replace the ACC plant at 

Jeddah.

Yanbo plant. Western Region. Yanbo is located on the Red Sea 

coast, 340 kilometers from Jeddah. The plant is under construction and 

will include two dry process long kilns with 1500 tons per day. capacity 

each. The expected starting date is the early part of 1400.

UM Araj plant. Southwestern Region. UM Araj is about 70 kilo

meters southeast of Jizan near Yemen Arab Republic border. Studies and 

planning of this plant are in the preliminary stage; however, an inter

view with an official from the Industrial Studies and Development Center 

revealed that this plant may start at the end of 1401 with one kiln at 

a daily capacity of 1500 tons and then add another 1500 ton per day 

kiln at later years.
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Buraidh plant. Central Region, It was indicated during an 

interview with, the director of this plant that the daily capacity of 

this plant will be 2000 tons produced by one kiln. The work on this 

project is already begun and the.completion date is targeted for the 

end of 1400.

Abqaiq plant. Eastern Region. During an interview with the 

director of this company the following information was gathered. This 

is a joint venture between Saudi Arabia and Bahrain. The Saudi Cement 

Company will represent Saudi Arabia. The expected daily capacity of 

this plant is 6000 tons produced by four kilns. The first kiln is 

expected to commence production during the third quarter of 1400 and 

succeeding kilns will be added every three months. Both Saudi Arabia 

and Bahrain will share the end-product at the daily rate of 4500 tons 

for Saudi Arabia and 1500 tons for Bahrain.

Saudi-Kuwait Joint Venture. Little is known about this proj

ect, however, it was mentioned that the Saudi government will partici

pate with 55 percent of the capital and Kuwait with 45 percent (Riyadh, 

May 3, 1977, p. 1). The plant will be located in Saudi Arabia some

where near the Kuwait border. It was mentioned by an official of the 

Industrial Studies and Development Center that this plant is expected 

to have 7000 tons per day capacity and start production sometime in 

1403. ■

Tabuk plant, Northern Region. No information is available about 

this project and it seems it is only.in the thinking stage of some 

government officials.
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The pattern of distribution of licensing new plants indicates 

that the government is taking measures to ensure that every region of 

the country has its own cement producing units.

As to the capital financing for these expansions of present 

facilities and construction of new plants, the Saudi government grants 

loans equal to one half of the needed capital to expand or build new 

plants at a 2 1/2 percent interest rate to be paid in 25 years. It was 

indicated by Saudi Industrial Development Funds» the semi-government 

agency granting these loans, that the feasibility of each expansion or 

construction of new plants has to be demonstrated by each company re

questing a loan. The other half of the needed capital is usually 

raised by selling shares to the public. Table 2.18 summarizes the 

projections of future supply of cement in Saudi Arabia, The table 

also indicates the regional breakdown of supply.



Table 2.18. Future Supply of Cement in Saudi Arabia by Region (Thousands of Tons)

Region-— Plants

Western Region Southwest Region Central Region Eastern Region

ACC Saudi- Saudi-
Jeddah Rabigh Yanbo UM Araj YSCC Buraidah Hofuf Bahrain Kuwait

Year Plant Plant Plant Plant Plant Plant Plant Plant Plant Total

1396 430.0 a
-— —— 321.0 — 361.0 , — — 1112.0

1397 640.0 -— — —— 352.0 — 416.0 ---- — 1408.0
1398 640.0 — — — — 352.0 — 1184.0 - - — 2176.0
1399 640.0 — —  ■ — 1120.0 1280.0 ---- — 3040.0
1400 640.0 — 672.0 — 1216.0 — - 1376.0 -- —— 3904.0
1401 640.0 672.0 768.0 — 1312.0 448.0 1376.0 ---- — 5216.0
1402 640.0 768.0 864.0 336.0 1312.0 512.0 1376.0 1008.0 — 6816,0
1403. 640.0 864.0 960.0 384.0 1312.0 576.0 1376.0 1152.0 — 7264.0
1404 640.0 960.0 960.0 432.0 1312.0 640.0 . 1376.0 1296.0 862.0 8478.0
1405 640.0 960.0 960.0 480.0 1312.0 640.0 1376.0 1440.0 986.0 8794.0

a. Means data are not in existence.

Assumptions:

1. Each plant operates 320 days a year.
2. Utilization of capacity by new plants as follows: first year 70%; second year 80%; . 

third year 90%; fourth year 100%.
3. Utilization of expansion capcity of old plants as follows: first year of expanded

capacity 80%; second year 90%; and third year 100%.
4. UM Araj plant will install one 1500 ton kiln only.
5. Saudi-Bahrain plant will start all four kilns at 1402. Fourty-five hundred tons per

day of cement will go to Saudi market.
6. Saudi-Kuwait plant will start full production at 1404. Production will be divided

according to capital ratio of 55 percent Saudi Arabia, 45 percent Kuwait. Thus
3850 tons per day will go to Saudi market.

7. All the above new cement plants will be constructed.



CHAPTER 3

FORECASTING CEMENT DEMAND -

In the previous chapter characteristics of the national and 

regional cement supplies were discussed. In addition, the various 

factors which may affect the efficient production and marketing of ce

ment were delineated. The main issues of this chapter are the qualita

tive and quantitative discussion of the cement demand causal variables. 

Also the forecasting models for cement demand are derived. However, 

before these topics are discussed, a brief survey of forecasting tech

niques is considered.

Forecasting Techniques 

In general there are two basic approaches to forecasting 

(Montgomery and Johnson 1976, p. 7): qualitative and quantitative.

Qualitative Techniques

Qualitative forecasts usually rely upon individual, subjective 

estimation through personal experience and intuition, mixed with 

opinions of experts and market surveys« There are formal procedures 

for obtaining such forecasts which range from considering the estimates 

of sales personnel or sales force composite to the application of 

Delphi-type methods to secure a consensus among a panel of fore

casters. These procedures may rely in part on marketing tests,
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customer surveys, sales force estimates, and historical data, but the 

process by which the information is used to obtain a forecast is highly 

subjective. The objective of qualitative forecasting methods is to 

bring together in a logical and systematic way all the information and 

judgments which relate to the variable being estimated. These methods 

are usually used when data are scarce, for example when a product is 

first introduced into a market. Thus, these techniques are frequently 

used in new-technology areas, where development of a product idea may 

require several inventions, so the demand for the product is difficult 

to estimate.

There are a number of obvious disadvantages in using qualita^ 

tive judgments. First, planners and managers easily forget to consider 

the influence of certain factors which would have been identified and 

accounted for in an organized and systematic quantitative approach. 

Second, forecasts could easily be influenced by the mood of the fore

caster, such that the forecaster might make two different forecasts 

when presented with the same facts at two different times. This is a 

result of being biased by the distinctly human tendencies toward cau

tion, self-protection, or the desire to please. Finally, it is rather 

difficult for many individuals to assign a value of the probable 

variation around expected demand. Most managers and planners simply 

are not trained to think in terms of standard error of the estimate 

and statistical measurement of risk.
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Quantitative Techniques

In order to eliminate, or at least minimize, some of the prob

lems inherent in qualitative forecasts, quantitative procedures are 

used. Statistical forecasting relies upon a set of external (exogenous) 

factors to explain the variable being forecast. It attempts objectively 

to define the extent of variation in one variable (such as cement 

demand) relative to other variables (oil revenues, GDP, and government 

spending, for example). Such procedures explicitly define how the 

forecast is determined, the logic is clearly stated, and the operations 

are mathematical.

There are two basic types of models under quantitative cate

gory: time series models and causal models.

Time Series Models. Utilizes past time-ordered.sequence of 

observations of a variable being forecast. In this type of analysis 

only the time series history of the variable being forecast is used in 

order to develop a model for predicting future values.. Then, fore

casts are made by extrapolating the fitted model. The extrapolation is 

based on the assumption that the future will continue on tlie same 

basis as the past. Time-series models are usually useful in the case 

of relatively short planning horizons and when the need for forecasts 

is repetitive.

Causal Models. These models, on the other hand, relate sta

tistically the time series of interest (dependent variable) and one or 

more other time series (independent variables) over the same time 

period. If these other variables are correlated with the variable of
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interest and if there appear to be logical cause for this correlation, 

then a statistical model describing this relationship can be constructed. 

Knowing the values of the correlated variable (independent variables), 

one can use the model to obtain a forecast of the dependent variable.

One example of causal methods is the regression model. This 

approach attempts to relate quantitatively cement demand, for instance, 

to the causal forces which determine cement demand. Thus regression is 

a mathematical procedure that takes account of the relationship of 

the dependent variable and the independent variable(s). Therefore, 

regression is more powerful than subjective estimation because it 

enables the forecaster to measure explicitly the apparent association 

between variables over time, thus eliminating most of the guesswork.

If, for example, there is statistical association between the growth 

level of cement demand and the movement of oil revenues, GDP or govern

ment actual expenditures, then this relationship becomes the basis for 

the forecasts.

In the regression model, it is assumed that (1) the different 

aspects of the independent variables are specified numerically, e.g.,

GDP in thousand dollars, and (2) the effects on the dependent variable 

of an independent variable are linearly related (Aaker 1971, pp. 27-29). 

This assumption restricts the pattern of relation between dependent and 

independent variables to straight lines. The gain from accepting this 

restriction lies in the fact that it is necessary to evaluate only one 

coefficient for each independent variable instead of needing as many 

constants as there are aspects of that variable. Statistically, this
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means that fewer observation points (degrees of freedom) are needed to 

evaluate the constants in the model. This is particularly important in 

the case of Saudi Arabia, where few observation points are available.

An obvious limitation to the use of causal models in general 

and regression analysis in particular is the requirement of an extensive 

investigation of many potential explanatory variables. This process is 

usually time-consuming and costly. The other limitation is that only 

explanatory variables whose values are known can be used, in the 

derived model, to forecast the dependent variable.

Quantitative methods do not, however, replace the decision 

maker. Instead, they, additionally, provide another source of infor

mation to analyze complicated problems or to confirm the decision 

maker’s feeling about the future. A good forecast will usually result 

from a creative combination of quantitative and qualitative methods. 

Often, there is a mutual reinforcement between judgmental and sta

tistical approaches. Statistical approaches are useful to analyze 

historical data and prepare the initial demand forecast. It was 

indicated that

. . . this lends objectivity to the system and results in ef
fective organization of the information content of historical 
data. This statistical forecast then becomes an input to 
a subjective evaluation by informed managers who may 
modify the forecast in view of other relevant information 
and their perception of the future. (Montgomery and Johnson 
1976, pp. 8-9)

Selection of this method to be used in forecasting the national cement 

demand in Saudi Arabia is the .subject of the following section.
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Forecasting Cement Demand in Saudi Arabia 

Basic Considerations
It is thought that using causal forecasting models to forecast 

the demand of cement in Saudi Arabia would be the appropriate method.

This choice is dictated primarily by the nature of the product, the 

nature of Saudi Arabian economy and the other nations’ experience.

The Nature of the Product. Cement is a basic construction 

material, and mostly consumed by one industry, namely the construction 

industry. Thus, economic factors which may influence the construction 

industry also may indirectly influence the consumption of cement.

Also cement, in Saudi Arabia, does not seem to be encountering competi

tion from any other building materials which are capable of endanger

ing its present level of demand. Certainly there is no ground, at this 

time, for expecting cement to be replaced by another product. Thus, 

the risk of any radical change occuring in the pattern of cement con

sumption is very slight.

The Nature of Saudi Arabian Economy. The dynamic nature and 

the rapid growth of the Saudi Arabian economy makes the use of non- 

causal forecasting methods less effective. Also the role the Saudi 

Arabian government plays in the Kingdom’s economy makes macroeconomic 

approaches to forecasting the demand for cement more effective.

The Other Nations’ Experience. As indicated earlier, nations 

which used non-causal forecasting techniques achieved less satisfactory 

results. On the other hand, those countries, such as the United States



and some European countries, which used causal methods, particularly 

regression techniques, have achieved much superior results.

Thus, the method adopted in this study is to determine the re

lationship between the annual total cement demand and the progress of 

various macroeconomic factors of the Saudi Arabian economy. Regression 

analysis is used to establish the degree of this relationship. A dis

cussion of those economic factors which serve as input data to the 

forecasting models follows.

Model Development and Application

In order to make cement demand forecasts it is necessary to 

rely on a model which "explains” changes in cement demand in terms of 

changes in other variables. Thus, cement demand forecasts require 

forecasts for the explanatory variables. Therefore, the choice of 

these variables must be a compromise, taking into account the avail

ability of forecasts for the explanatory variables made by others as 

well as the theoretical desirability of including these variables in 

the models. However, there are four major phases in the development 

and application of causal variables regression models: (1) designing

the form of the models, that is, deciding what variables to include 

and what form of relationship to use, (2) evaluating the constants in 

the models using available historical data, (3) choosing among models 

the model or models that seems to he the most accurate, (4) using the 

derived models to prepare forecasts and estimating the range of error 

which is to be expected.
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These four phases are used in this analysis. Phases one and 

two are discussed in this chapter, and phases three and four are the 

subject of the following two chapters. Before these phases can be 

implemented, a discussion of how the functional relationship will be 

established will follow.

Variables in the Models

Models which will be used to forecast the demand of a product 

should take into account the relationship between both dependent and in

dependent variables and the interrelationship between the independent 

variables themselves. Therefore, consideration has to be given not 

only to the increase or decrease in demand of cement, but to the ex

pansion in cement demand in the light of the expansion of the Saudi 

Arabian economy in general. The following.variables are considered:

(1) oil revenues, (2) government spending, (3) the contribution of the 

construction industry to GDP, and (4) various construction activities.

The time horizon of the historical data of the above variables 

is dictated by the availability of the data and the reliability of the 

sources.

Oil Revenue. "The oil sector completely dominates the economy 

of Saudi Arabia" (Richard F. Nyrop et al. 1977, p. 245). This is not 

an exaggeration of the facts. In 1975, the oil sector contributed a 

little more than 80 percent of GDP, 90 percent of government revenues, 

and 99 percent of foreign exchange earnings (Nyrop et al. 1977, 

p. 245). As to the future, Saudi Arabian oil proven reserves are the 

"world’s largest". (Nyrop et al. 1977, p. 245). Also, the Kingdom has
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the second largest position in foreign exchange reserves in the world 

(Nyrop et al. 1977, p. 245). These facts certainly make the future 

brighter than the present.

Oil revenues have been increasing rapidly, as have the demand 

for cement. Oil revenues and cement demand are presented in Table 3.1 

below. Table 3.1 shows the increasing magnitude of both cement demand 

and oil revenues. However, the annual percentage change indicates more 

fluctuations in cement demand than in oil revenues. One reason for 

the fluctuations is the decrease in budgetary appropriations for public 

works by the government (Ministry of Planning 1394, p. 107). For 

instance, in 1381 the government allocated less funds for construction 

projects than the amount allocated in the previous year (Saudi Arabian 

Monetary Agency 1382, p. 9). Other reasons are the repayment of out

standing government debt during the years of 1379 to 1383 and the 

eruption of war in the Middle East in 1387 which resulted in closure of 

the Suez Canal and disruption of cement imports and channeling some 

oil revenues to other Arab countries affected by the war (Saudi Arabian 

Monetary Agency 1388, p. 1).

Government Actual Expenditures. The choice of government 

actual spending over government appropriations as an indication of 

cement demand is due to the fact that since 1386 government was not 

able to spend all its appropriations, especially those for development 

projects. Therefore, actual spending is an indicative of the economic 

capacity to consume, not cement only, but other products as well.



81

Table 3.1. Historical Cement Demand and Oil Revenues

Year

Cement 
demand _ 
(tons-10 )

Annual
Percentage
Change

Oil
Revenue
(SR-IOS)

Annual
Percentage
Change

1379 3.08 11.74

1380 3.60 17 15.02 28

1381 3.54 -02 16.99 13

1382 4.72 33 18.44 9

1383 4.19 -11 27.33 48

1384 5.98 43 23.59 —14

1385 7.42 24 29.88 27

1386 7.79 5 35.55 19

1387 7.09 - 9 40.66 14

1388 10.01 41 41.69 3

1389 12.60 26 42.71 2

1390 11.31 —10 54.63 28

1391 12.53 11 84.83 55

1392 12.11 ~ 3 113.76 34

1393 12:89 6 161.88 42

1394 16.01 24 801.36 395

; 1395 22.99 44 890.96 11

a. Saudi Arabian Monetary Agency 1396, p. 143.

b. Saudi Arabian Monetary Agency 1395 and 1396, p. Ill and
p. 125.
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The economy of Saudi Arabia depends heavily on government ex

penditures. It was stated that "the public sector carries a predominant 

weight in shaping economic trends in the country. Future economic de

velopments in the country will follow closely the level and composi

tion of government expenditures" (Saudi Arabian Monetary Agency 1396, 

p. 7). This domination is mainly due to the large oil revenues accruing 

to the government, which circulates these revenues through the economy.

It was also indicated by Saudi Arabian Monetary Agency (1396, 

p. 7) in its Annual Report that the trend in actual government expendi

tures set the pace for the rest of the Saudi Arabian economy. Table 3.2 

shows the government’s actual expenditures rising sharply as do the 

actual expenditures on cement consuming projects. In 1390/91 the 

actual government expenditures were about SR 6.3 billion, of which 

about 37 percent were spent on cement consuming projects. However, 

the actual government expenditures, in the last three years, accel

erated sharply: in 1393/94 the expenditures were SR 18.6 billion of

which about 55 percent went to cement consuming projects; in 1394/95 

the actual expenditures were SR 35.0 billion, of which 57 percent were 

spent on development projects; in 1395/96 the actual expenditures in

creased dramatically to reach SR 77.5 billion, where 57 percent of this 

huge sum was to finance cement consuming projects.

Contribution of Construction Industry to GDP. It was indi

cated earlier that considerations have to be given to the interrela

tionships between macroeconomic variables such as GDP and the sectoral 

contributions to GDP. It is quite clear that GDP is a catch-all
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Table 3.2. Actual Projects Expenditure and Total Actual Government 

Expenditure for 1390/91 to 1395/96 (Millions of Saudi 
Riyals)a

Year
Total

Expenditures
Proj ect 

Expenditures
Ratio of 

Project/Total

1390/91 6,294 2,304 . 366

1391/92 8,130 3,374 .415

1392/93 10,159 4,503 .443

1393/94 18,595 10,125 .545

1394/95 35,039 19,832 .566

1395/96 77,489 44,507 .574

a. Saudi Arabian Monetary Agency 1396, p. 10.
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variable for all the activities of an economy and it may thus be a good 

indicator of cement demand. However, it could be claimed that cement 

demand is not only influenced by GDP, a general economic indicator, but 

it also influences the development of GDP by stimulating cement pro

duction. This is no doubt true, even if, as in the case of Saudi 

Arabia, a large amount of cement consumed comes from imports. This is 

especially true for the historical period used for estimating the 

parameters of the model. Under these circumstances, it is more accurate 

to use the contribution of construction industry to GDP to forecast 

cement demand. The use of construction industry data would avoid the 

bias of cement production on GDP in addition to the fact that all ce

ment is consumed by the construction industry. Thus, cement demand is 

expected to be more closely related to the construction industry con

tribution to the economy than to the GDP.

Table 3i3 shows that the construction sector— the largest non

oil sector in Saudi Arabian economy (Ministry of Planning 1396, p. 74)— ■ 

has increased about 1388 percent in just 13 years compared to 449 per

cent increase in cement demand. Due to government policies of using 

oil revenues to accelerate economic and social development, the con

struction sector of GDP has been one of the sectors which achieved the 

highest growth rates. The share of the construction sector in GDP 

for 1389/90 was 15.2 percent, which, during 1394/95 rose to 26.6 per

cent (Ministry of Planning 1396, p. 31). The higher return per barrel 

of oil produced and the commitment of the government to economic and
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Table 3.3. Cement Demand and Contribution of Construction Industry to 

GDP at Current Prices for the Period of 1383-1395

Years
Cement Demand3, 
in tons— 10^

Construction Industry Contri
bution to GDPb in SR— 109

1383 4.19 3.20

1384 5.98 3.79 .

1385 7.42 5.16

1386 7.79 6.52

1387 7.09 7.27

1388 10.01 8.69

1389 12.60 9.77

1390 11.31 9.34

1391 12.53 10.07

1392 . 12.11 11.74

1393 12.89 18.69

1394 16.01 29.27

1395 22.99: . 47.63

a. Saudi Arabian Monetary Agency 1396, p. 143.

b. Saudi Arabian Monetary Agency 1390 and 1396, p. 131 and
p. 145.
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social development will keep this growth monentum for the foreseeable 

future.

Various Construction Activities. As could be observed in 

Table 3.3, in the previous section, there is a close association be

tween cement demand and the construction sector. It appears, therefore, 

necessary to proceed to a more detailed analysis of the specific con

sumption of cement by individual construction sectors, with a view to 

establish more reliable and accurate models for projections.

The assessment in this way of cement demand is becoming an 

established feature of the planning process of centrally planned econ- . 

omies and becoming increasingly popular in the market oriented economies, 

such as the United States and Western Europe. However, in the develop

ing countries such as Saudi Arabia, this method is handicapped by the 

lack of statistical information.

Despite the fact that data are not readily available, an attempt 

is made to gather cement consumption data for various construction 

activities. The choice of disaggregation of construction activities is 

dictated by the availability of data and the construction regulations 

of Saudi Arabia. These regulations stipulate that a construction per

mit has to be issued by proper authority for any type of construction. 

Thus, a study of those construction permits made it possible to dis

aggregate construction activity to its main components. How construc

tion permits are converted to cement consumption is detailed in 

Appendix C.
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While it is theoretically possible to relate cement consumption 

to a detailed breakdown of types of construction, this is not practi

cally feasible for two reasons. First, earlier studies indicated that 

"no significant increase in accuracy is thereby attained" by detailed 

breakdown of construction activities (Schien 1954, p. 5). Second, for 

Saudi Arabia, the availability of data for five years only stands as an 

obstacle to such breakdown. Thus, for practical aggregate demand esti

mation, it is sufficient to relate cement demand to two major sectors 

of construction: private construction activities and public construc

tion activities. A further discussion Of these two main sectors would 

shed some light on their past and put their future in proper perspec

tive.

1. Private Construction Activities: Included in this cate

gory are all the private residential and non-residential construction ■ 

in which concrete is the main construction material. Also included in 

this category is the construction of the traditional housing, where 

a combination of mud, stone, bricks, gypsum and cement are the building 

materials. Traditional housing construction is declining and expected 

to play a very minor role in the future cement demand. This decline 

is demonstrated by the percentage decline in traditional housing con

struction permits issued by different municipalities in Saudi Arabia 

during 1391-1395.

Table 3.4 shows that in 1391, 64 percent of total construction 

permits issued were for traditional housing construction, as compared 

to 40 percent in 1395. Also, Table 3.4 indicates the rapid increase in
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Table 3.4. Total Construction Permits, Traditional Housing Construction 
Permits and the Ratio of Traditional Housing Construction 
Permits to Total Construction Permits3-

Year
Total Construc
tion Permits

Traditional 
Housing Permits

Ratio of Tradi
tional/Total

1392 8,042 5,148 .64

1393 8,546 5,215 .61

1394 11,003 6,103 .55

1395 11,221 6,584 .59

1396 25,349 8,680 .34

a. Appendix C.
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annual construction. During 1391, 8,042 permits were issued for new 

construction, compared to an astonishing 25,349 permits for 1395.

Stated differently, there was an increase of about 215 percent over the 

five years.

The decline in traditional housing construction is mainly due 

to the change in Saudis’ attitude toward housing. In the not too 

distant past, most of the Saudis, especially the villagers and Bedouins 

(or nomads), used to live in mud houses which lacked sanitary facili

ties. Also, rapid urbanization, increased emphasis on the nuclear 

family, and above all the availability of oil money increased the de

mand for modern facilities. Government encouragement, downward filtra

tion of oil money and the positive change in attitude of Saudis toward 

modern housing have increased the demand for cement. Table 3.5 points 

to the tremendous jump in private expenditures on cement.

In five years the total expenditures on cement has increased 

more than 885 percent. Review of the Second Five Year Development Plan 

shows that the government will continue its encouragement of the pri

vate sector construction, and therefore, the upward trend in private 

sector cement demand will continue.

In the past few years most of the private residential and non- 

residential construction have been built on credit, mostly from govern

ment institutions such as the Real Estate Development Funds (REDF) and 

the Saudi Industrial Development Funds (SIDF). Government and semi

government credit institutions have been insisting on the use of
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Table 3.5. Private Sector Expenditures on Cement for the Period
1392-1395 (Millions of Saudi Riyals af Current Prices)3

Year SR
Annual Percentage 

Increase

1392 76.3

1393 187.0 145.09

1394 244.9 30.91

1395 242.9 -0.74

1396 751.7 209.34

a. Appendix C.



modern construction designs and materials. Thus, concrete structures 

have been more popular than those made of other construction materials.

The upward trend in utilizing cement consuming structures, un

doubtedly, will continue in the future. In. the Second Five Year De

velopment Plan the government has earmarked more than SR 29 billion for 

housing— including the construction of 200,000 houses, enough to shelter 

more than 15 percent of the population (Ministry of Planning 1396, 

p. 510).

A recent in-Kingdom study shows that the total expenditures 

for construction projects— plus the private sector’s spending— comes to 

a staggering SR 405 billion (SRI-International 1397, P. 1-8). Thus, 

the future demand for cement is definitely great and forecasting this 

demand is of even greater importance.

2. Public Sector Construction Activities: The government

sector of the domestic market consists of cement requirements for 

schools, hospitals and other national buildings, highways, ports, air

ports, military basesj dams, bridges and other projects. However, it 

should be noted that all the funds are coming from the government; 

therefore, the demand for cement in this sector is very sensitive to 

budgetary limitation and government priorities.

It should be, however, pointed out that the government has been 

giving urban and infrastructure developments top priorities. The 

establishment of two new ministries— the Ministry of Housing and Public 

Works and the Ministry of Municipalities and Rural Affairs— are ex

amples of government commitment to rapid development of economic and
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social endeavors. The past six yearsT annual actual expenditures for 

various construction projects are indicative of the intensity of govern

ment commitment to infrastructural and other projects. Table 3.6 shows 

the substantial annual increases of not less than 33 percent in actual 

expenditures for projects. The year 1397 is an exception to the pre

vious years. During 1397 there were shortages of all types of con

struction materials, particularly cement. The shortage in construction 

materials was also coupled with shortages in construction labor and 

sky-rocketing inflation caused mainly by government spending. These 

and other factors limited the ability of the construction industry to 

accommodate more construction projects.

The increase in public actual expenditures on construction 

projects has a positive effect on the demand for cement. Table 3.7 

shows that SB. 438.9 millions were spent by the public sector for ce

ment, as compared to only SB 69.8 millions five years ago. In five 

years there was an increase of 529 percent in government expenditures 

for cement. Table 3.7 also indicates the annual percentage increase. 

However, the total expenditures, for 1394 dipped slightly, which might 

be due to purchase of cement during 1393 to be used for projects in 

1394.

As to the future, the Second Five Year Development Plan pre

dicts very active years of construction. Table 3.8 categorizes ex

penditures for each program. Some of these programs have already been 

implemented; however, the substantial majority of the programs are yet 

to be carried out. It should be noted that the Second Five Year Plan, ..
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Table 3.6. Actual Expenditures on Public Projects (Millions of Saudi 

Riyals at Current Prices)3

Year Saudi Riyals
Percentage Annual 

Increase

1391/1392 5,035.7 ——

1392/1393 6,717.6 33.4

1393/1394 14,263.0 112.3

1394/1395 26,397.0 85.7

1395/1396 74,379.0 181.8

1396/1397b 74,433.4 0.1

a. Saudi Arabian Monetary Agency 1396, p. 10.

b. Estimate.
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Table 3.7. Public Expenditures on Cemdht for Public Projects during
1392 to 1395 (Millions of Saudi Riyals at Current Prices)3

Year Saudi Riyals
Annual Percentage 

Change

1392 69.8

1393 151.6 117.2

1394 150.2 -0.9

1395 324.4 116.0

1396 438.9 • 35.0

a.. Appendix C.
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Table 3.8. Estimated Capital Investment in Planned Major Construction 

Programs (Millions of Saudi Riyals at 1394-1395 Prices)3

Program
Estimated
Funding^

Percentage 
of Total

Buildings

Schools 33,000 12.8
Housing 29,000 11.2
Hospitals 12,000 4.7
Military bases 9,000 3.5
Other government 5,000 1.9
Commercial. 4,000 1.6
Subtotal 94,000 35.7

Civil Engineering Works

Municipalities 46,000 17.8
Highways 10,000 3.9
Airports 8,000 3.1
Ports 6,000 2.3
Electricity generation 6,000 2.3
Desalination plants 20,000 7.8

Subtotal 96,000 37.2

Industrial Plants 70,000C 27.1

Total 258,000 100.0

a. Ministry of Planning 1396, p. 195.

b. Estimates are for major programs only. Miscellaneous 
additional projects are estimated to add at least 15 to 20 percent to 
the capital funding.

c. Includes ARAMCO capital investment programs and the Jubail 
infrastructure costs (excluding housing, electricity generation, and 
water desalination.
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which commenced at the beginning of fiscal year 1395/96 is no longer a 

five-year plan, but a plan for more than five years. The speed of im

plementation of the plan depends on many factors, of which the avail

ability of sufficient supply of cement is one.

As might already have been detected, the Saudi Arabian public 

expenditures on construction is the only expenditure known with any 

accuracy. It is reasonable to assume that the public sector in Saudi 

Arabia dominates in civil engineering projects and outweighs, in ex

penditures, the private sector, which plays a major role in the resi

dential and commercial construction. A United Nations study, however, 

indicates that over long periods a relative balance is usually estab

lished between the two sectors’ construction expenditures (U.N. 1969, 

p. 54). This would eventually be the case in Saudi Arabia, since 

factories cannot be built without houses, houses cannot be built with

out schools, mosques, hospitals, roads and so on. But the public expen

ditures will remain high or may be higher than the present while the 

Kingdom pushes to build the physical infrastructures which Europe and 

the United States already have in place. The infrastructure propor

tion will decline as a percentage of the total as the major projects of 

the present development plan are completed.

To summarize the discussion so far about the variables which 

are considered to have an effect on cement demand, four causal (inde

pendent) variables were discussed: oil revenues, government actual

expenditures, the contribution of the construction industry to GDP, 

and finally the construction activities of both public and private
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sectors. The qualitative relevance of these four causal variables to 

the historical demand of cement was delineated.

The quantitative-functional relationships of these causal vari

ables is the topic of the following section.

Functional Relationships 

In order to establish the functional relationship between cement 

demand and the chosen causal variables, the Statistical Package for the 

Social Sciences (SPSS) program is used. The SPSS is a system of com

puter programs which are designed to analyze various social science data 

(Nie et al. 1975, p. 1). It was also indicated that SPSS programs 

" . . .  provides a unified and comprehensive package that enables the 

user to perform many different types of data analysis in a simple and 

convenient manner" (Nie et al. 1975, p. 1). SPSS performs many sta

tistical procedures, one of which is simple and multiple regression 

analysis. Various multiple regression calculations are performed with 

the use of REGRESSION Procedure. The user can specify the way in which 

the regression subprogram performs the analysis. He can indicate the 

sequence of the variables to be introduced into the calculations or 

use the step-wise technique in which the regression subprogram intro

duces the variables sequentially, depending on the variables’ explana

tory powers (Nie et al. 1975, p. 9). Such flexibility enables the 

user to handle polynomial and multiple-regression equations with 

relative ease. The output of the regression subprogram includes re

gression coefficients, their standard error, and the significance
2level of coefficients, simple and multiple R and R , and the
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significance of the regression, equation is also computed at each stage.

Also the residuals are both printed and plotted.

The operation of the SPSS is accomplished by a sequence of 

control cards prepared by the user. There is a program in SPSS whose 

main function
. . .  is to read the central cards, decode them, and cause 
the appropriate function called for by the control card to 
be executed. The control program causes the function to 
be performed by passing control to the appropriate subpro
gram, which then performs the function and passes control 
back to the control program, which then reads another 
control card, etc. This calculation sequence is carried 
out automatically by SPSS, and the details of how the con
trol program and subprograms operate need be of no concern 
to the user. .(Nie et al. 1975, p. 11)

However, the user should realize that these control cards are processed 

by SPSS sequentially. Also the control cards must be prepared ac- 

cording to a particular format so they can be recognized by the system. 

As to the number of these control cards, this depends on the statis

tical analysis desired, but there are over 75 different types of control 

cards and the discussion and rules for preparing them is explained in 

detail in a text, "SPSS" by Norman H. Nie et al. The SPSS program is 

available on tape at the University of Arizona Computer Center.

Using the SPSS program, the computer task is to calculate, for 

each model, the coefficients in the following predictor polynomial 

multiple regression equation:

y = a ± b-X ± b0X2 - b,X3 (3-1)

where:

y - is the historical cement demand— dependent variable.
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2 3X, X and X are the causal independent variables.

a = is the intercept with the y-axis; that is, the value of y
2 3when X, X and X are zeros.

b, bg and b^ are the regression coefficients which are calcu

lated from the historical data so that -the errors in pre

dictions are as small as possible during the historical 

period— in a least square sense.

Thus, the b weights provide a measure of the relative contributions of

the independent variables. Also, among many other statistics, the
2following statistics are included in the computer output: (1) R —  

the coefficient of determination, (2) Standard error of the estimate 

'(SEE), (3) The F statistic. These statistics will be discussed at a 

later section.

In order to secure the best functional relationship from a 

polynomial equation, the SPSS program will calculate successively (step 

wise) the lines of best fit until the improvement obtained from higher 

order polynomial is not significant. The determination of the func

tional relationships between cement demand and the causal variables, 

discussed in the previous sections, are in the following sections.

Regression Analysis

The qualitative discussions of cement demand and the causal 

variables of this demand have been limited to establishing an apprecia

tion of the influence of each of the four causal variables on the de

mand for cement. What is the functional relationship built in each
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causal variable which exerts influence on cement demand? To answer this 

question, a multiple regression analysis is performed for each causal . 

variable. The input data and a summary of the computer output for 

each variable follows.

Cement Demand versus Oil Revenues. The historical data of 

cement demand and oil revenues, which are shown in Table 3.1, comprised 

the computer input. The computer output is summarized in Table 3.9.

The best calculated predictor equation is:

y - 3.39094 + 0.11895X - 0.00032X2 + 0.0000002X3 (3-2)

where y is the estimated value of actual y and X is the corresponding 

oil revenues.
2The partial correlation between X and y (dependent variable is

negative because b^ in equation 3-2 is negative). This result occurred
2 3because X has a high positive relationship with both X and X , that

2 3is a result of colinearity. This is expected because both X and X
2 3are multiples of X. Since the relationship between X, X and X is

2predictable, the inclusion of X is recommended. Also, the inclusion 
2 3of X and X improves the accurancy of the predictor equation. This

is demonstrated by the increase in both the coefficient of multiple 
2determination (R ) and the significance of the multiple regression

(F), as well as the decrease in the standard error of the estimate.
' ' . ' r .  " -•The actual (y) and estimated (y) values of demand cement for the seven

teen year observations are plotted on Figure 3.1.
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Table 3.9. Summary of Parameters of Regression Analysis for Cement

Demand versus Oil Revenues for the Period of 1379 to 1395

Variable D.F.
Standard Error 
of Estimate R2 F

X ' 1/15 3.28 .64 26.96

X2 2/14 2.94 .73 19.13

x3 3/13 2.07 0000 30.73
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Figure 3.1. Actual and Estimated Demand for Cement Based on Oil Rev
enues for the Period of 1379-1395.
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Cement Demand versus Actual Government Expenditures. To estab-* 

lish the functional relationship between actual government expenditures 

and demand for cement it was necessary to go back as far as the avail

ability of data permitted. Table 3.10 shows the historical data of

cement demand versus actual government expenditures. These data served 

as the input to the SPSS program. Table 3.11 indicates the computer 

output results. The predictor equation is

y = 2.4785185 + 0.14718913X - 0.00038213X2 + 0.00000035X3 (3-3)

a ' ' ' : . ■ '■
where y is the estimated values of actual y and X is the corresponding 

annual actual government expenditures.

The actual values of y and the estimated values of y which are 

calculated by equation (3-3) are sketched on Figure 3.2.

Cement Demand versus Contribution of the Construction Sector to

GDP. The data on Table 3.3 comprises the computer input. The statis

tics of Contribution of the construction sector to GDP has been related 

to the statistics for the demand of cement as a base for estimating 

future cement demand. A summary of the computer output is on Table 3.12.

The estimating equation is:

 ̂ O oy = 0.0654068 + 1.6327296X - 0.05983753X + 0.0007494X"3 (3-4)

A
where y is the estimate value of y and X is the annual contribution of 

of the construction sector to GDP. The close fit of equation (3-4) 

is demonstrated on Figure 3.3.
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Table 3.10. Cement Demand and Government Actual Spending for 1379 to 
1396

Year
Cement Demand3 
in tons-10-’

Actual government 
Expenditure 3̂ in SK.-10-3

1379 3.08 15.00
1380 3.60 14.10
1381 . 3.54 14.05
1382 4.72 17.86

1383 4.19 21.66
1384 5.98 24.02

1385 7.42 30.52

1386 7.79 43.25

. 1387 7.09 45.70

. 1388 10.01 47.44
1389 12.60 49.40
1390 11.31 60.72

1391 12.53 62.94
■1392 12.11 81.30
1393 12.89 101.59
1394 16.01 185.95
1395 22.99 350.39
1396 48.25 774.89

a. Saudi Arabian Monetary Agency 1396, p. 143.

b. Saudi Arabian Monetary Agency 1396, p. 10.
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Table 3.11. Summary of Parameters of Regression Analysis for Cement
Demand versus Actual Government Expenditures for the

. Period of 1379 to 1396

Variable
Degree of 
Freedom

Standard Error 
of Estimate V F

X . 1/16 2.35551 .95 . 323.93

x2 . 2/15 2.38862 .95 . 157.78

x3: 3/14 1.70273 ,98 212.18
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Figure 3.2. Actual and Estimated Demand for Cement Based on Actual
Government Expenditures for the Period of 1379-1396,
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Table 3.12. Summary of Parameters of Regression Analysis for Cement
Demand versus Contribution of the Construction Sector to
GDP for the Period of 1383 to 1395

Degree of Standard Error ^
Variable Freedom of Estimate R

X 1/11 1.88 .87 70.71

X2 2/10 1.77 .89 41.39

X3 3/9 1.20 .96 63.31
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Figure 3.3. Actual and Estimated Demand for Cement Based on Contribu
tion of Construction Sector to GDP for the Period of
1383-1395o
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Cement Demand versus Public and Private Sectors Construction 

Activities. The 1392 to 1396 data, on Table 3.13, for historical demand 

and expenditures.on cement made by private and public sectors were used 

as computer inputs to calculate the regression forecasting model. A 

summary of the computer output is on Table 3.14. The derived fore

casting equation is:

A
y = 3.3971113 + 0.0420688X1 + 0.028278675X2 (3-5)

' A
where y is the estimated value of y and X^ and X^ are the private and 

public expenditures on cement respectively.

To show the accuracy of equation (3-5), the historical actual
• ■  ̂ . values of (y) and calculated values (y) are sketched on Figure 3.4.

Summary of Regression Analysis. The functional relationship 

between demand of cement and oil revenues, government actual spending, 

contribution of construction industry to GDP, and the construction 

activities of public and private sectors were empirically determined 

by the input data to the SPSS program. The predictor equation for 

each set of data was derived. Table 3.15 summarizes the computer 

printout for each set of data. The accuracy of equations 3-2 to 3-5 

over their historical spans was demonstrated by sketching on Figures 

3.1 to 3.4 the actual and estimated values of each. .

An analysis of the goodness of fit of each of these models and 

which model will finally be used to forecast the demand for cement in 

Saudi Arabia is the subject of the following chapter. .
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Table 3.13. Historical Cement Demand, Private and Public Expenditures 
on Cement for 1392 to 1396 (Millions of Saudi Riyals at 
Current Prices)

Year Cement Demand3
Private Expen
ditures

Public Expen
ditures^ %2

1392. 12.1 76.3 69.8

1393 12.9 187.0 151.6

1394 16.0 244.8 150.2

1395 23.0 243.0 324.4

1396 48.3 . 751.7 438.9

a. Saudi Arabian Monetary Agency 1396, p. 143.

b. Private and public expenditures were derived from the con
struction permits, in Appendix C.
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Table 3.14. Summary of Parameters of Regression Analysis for Cement
. Demand versus Private (X.) and Public (X_) Sector Expen
ditures on Cement for the Period of 1392 to 1396

Variable : DF
Standard Error 
of Estimate R2 .

X1 1/3 3.68 .96 64.00

x2 2/2 3.46 .97 36.88
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Figure
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Year

3.4. Actual and Estimated Demand for Cement Based on Private
and Public Sectors Expenditures on Cement for the
Period of 1392-1396.



e e e ^Table 3.15. Summary of the Regressional Analysis for Historical Cement Demand "and Causal Variables

Causal Variables
Equation
Number

No. of Pieces 
of Data (n)

Standard Error 
Estimate (SEE) r2 :

1. Oil Revenues 3-2 17 2.07 .88 30.73

2. Government Actual 
Spending :■ Ur 18 1.70 ,3 212.18

3. Constribution of Con
struction to GDP 3-4 1.20 .96 63.31

4. Various construction 
activities 3-5 5 3.46 .97 36.88

a. Tables 3.9, 3.11, 3.12 and 3.14.



CHAPTER. 4

DISCUSSION OF RESULTS

' - • •The discussion so far has mainly been devoted to qualitatively

and quantitatively exploring alternative causal variables and models.

As should be clear from the previous chapter, there is no one unique 

forecasting model which describes cement demand in the "right" way and 

which is, therefore, natural to use for prediction purposes; rather, 

there are several models, with varying degrees of accuracy and relia

bility that are reasonable from a forecasting point of view. Then, the 

question is, which of the models should be chosen to forecast the ce

ment demand in Saudi Arabia? The answer to this question is the sub

ject of the following section.

Choice of Model 

One very common way to make a choice among models is to let 

the performance of the models during the historical period be decisive. 

Then, establish statistical criteria which would make it possible to 

pass a judgment on the accuracy of each model based on its performance 

during its historical period. These criteria are discussed in the 

following section.

Statistical Criteria

The choice of one model among the four models discussed in 

Chapter 3 is based on four statistical criteria which are generally

. " 114
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used to test the accuracy of different models. These statistical 

criteria are: the coefficient of determination, standard error of the

estimates, the F-test and the degree of freedom. The following brief 

explanation of each of these four statistics will shed some light on 

their salient characteristics.
' ' 2The Coefficient of Determination (R ), This index shows how 

good the equation is; that is, it indicates the proportion of the

variation in cement demand explained by the over-all regression equa-
■ '  ,2 . tion. Thus, the higher the R the more variation is explained by the

2regression equation. Nevertheless, the relative magnitudes of R yield

no information regarding the size of the residuals or the relative

errors of the function estimates in the period of observation. There—
2fore R alone is not a sufficient measure of the model’s accuracy and 

it has to be combined with standard error of the estimate and the 

statistical significance of the regression equation. These two mea

sures are discussed below.

Standard Error of the Estimate (SEE). This figure represents 

the error or imprecision of the regression equation in fitting the 

historical data. Naturally, the smaller the SEE, the better the re

gression results.

The F-test. This test is usually introduced to test whether 

the addition of one or more variables to a model significantly improves 

the model’s explanatory power (Draper and Smith 1966, p. 119). When 

the dependent and independent variables are unrelated, F is zero; but 

if the model is a perfect predictor, the F is infinite. Thus, the
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larger the value of F the more explanatory power the model has in ex

plaining the variation in the dependent variable. The F-test is also 

used as a "summary of how well the total model fits the data" (Wood and 

Fildes 1976, p. 136). .

Degree of Freedom (df). This term is used to refer to the 

number of pieces of data (n) on which the statistic is based. There 

are only n-1 pieces of data available for the calculation of the sta
tistic. It was indicated that "with the addition of more variables 

(and parameters) to the model the degree of freedom available within a 

given set of data are reduced, thereby making the usual tests of the 

model’s.validity less reliable" (Wood and Fildes 1976, p. 132). Both 

the F-test and SEE are also dependent on the degree of freedom being 

large. Thus, the larger the (n), the more degrees of freedom are 
available and the more reliable.the forecasts become.

As to the minimum number of years required to achieve meaning

ful analysis and reasonable statistical significance, it was mentioned 

that:

While there is no definitive cutoff point for.the minimum 
number of years of data that are required, a period of five 
years is a general rule of thumb when only one variable is 
being analyzed, and eight years is a minimum with two. A 
large time span is necessary with three or more variables . . . .  
(Parker and Segura 1971, p. 101)

With these four criteria in mind, it is time to look at the 

models delineated in Chapter 3 and choose one of them to forecast de

mand of cement in the Kingdom. Table 3.15 lists the four criteria,
2namely SEE, R , F, and number of pieces of data. The two-sector con-

2struction activity model (3-5) has a very high R of .97 but low F
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and highest SEE among the other models. However, the serious problem

with this model is the very low number of pieces of data— only 5 pieces

of data--five years— were available. All the other three criteria,
2SEE, R and F depend heavily on the degrees of freedom which, in turn, 

depends on the size of data. Wood and Fildes (1976, p. 132) indicated 

that when the degrees of freedom are low the usual tests of the model’s 

validity become less reliable. Therefore, a meaningful regression 

analysis can hardly be maintained when trends are measured only for a 

Very short time. This is even more important when more than one inde

pendent variable, as in the case of this model, is being correlated 

since no one can have reasonable confidence in the results.

Thus, it is concluded that the two-sector construction activity 

model can not be utilized to forecast the cement demand in Saudi Arabia.

Referring to Table 3.15 again, oil revenues model (3-2) has
2the second highest SEE and the lowest R and F of the remaining two 

models. This is due to the fact that a substantial amount of oil 

revenues does not enter the Saudi Arabian economy. In its annual re

port, Saudi Arabian Monetary Agency (1396, p. 11) reported that the 

amount of foreign aid "has multiplied manifold over the recent years.

It rose four-fold from $221 million in 1392 to $994 million in 1393 

and then increased more than five times in the following two years to 

$5,664 million in 1395." Expressed differently, foreign aid rose from 

2.7 percent in 1392 to 13.8 percent of GDP in 1395. Thus, a good sum 

of oil revenues goes out of the Kingdom without contributing to the 

consumption of goods and services, among which is cement.
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The other leakage in oil revenues is the annual surplus encoun

tered at the end of each fiscal year. In 1395 only 37 percent of oil 

revenues was actually spent (Saudi Arabian Monetary Agency 1396, p. 8 
and 119). Also, the budget of 1398 shows a surplus of 24 percent of 

oil revenues ("Saudi Arabia" 1977, p. 32). Therefore, not all oil rev

enues are spent in the country, which would contribute to change in 

cement demand.

In addition, the instability of both world oil prices and oil 

demand make it difficult to rely on estimates of oil revenues. Thus, 

the oil revenues model is considered less accurate than the other two 

models, and is therefore rejected.

The remaining two models, actual government spending (3-3) and

contribution of construction industry to GDP, model (3-4), seem to be

the best alternatives. Table 3.15 shows that the contribution of the

construction sector to GDP Model has the lowest SEE; however, it
2

attains the second rank to model (3-3) in terms of F and R . More 

importantly, however, is the fact that the annual growth of sectors of 

GDP, including the construction sector, is a result of government 

actual spending which stimulates both private and public sector con

struction. This is particularly true for Saudi Arabia, where the 

actual government expenditures on construction projects averaged 56 

percent of the total actual expenditures for the period of 1394 to 

1396 (Saudi Arabian Monetary Agency 1396, p. 10). Therefore, the more 

successful the government is in increasing its actual expenditures, 

the larger the annual growth rate will be in the construction sector. 

Thus, actual government expenditures model seems to be a more accurate
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and appropriate model to utilize to forecast the demand of cement in 

Saudi Arabia. However, before this model can be used, estimation of 

future actual expenditures have to be made.

Estimates of Future Actual Expenditures 

. To be able to use actual government expenditures model, esti

mates of future actual expenditures must be developed. However, expen

ditures will depend on budget appropriations which, in turn, depend, to 

a large extent, on revenues.

Revenues

Revenues have been climbing steadily for the period of 1380 to 

1392, but the sudden jumps started to occur at the beginning of 1394 

and after. This is due to the sharp increases in oil revenues.

Table 4.1 shows government revenues classified as oil revenues and 

other revenues. It is clear from Table 4.1 that oil revenues consti

tute, for practical purposes, the Kingdom’s, revenues. For a period of 

three years, 1391-1393, oil revenues have increased more than 97 per

cent; however, for 1394 and 1395 oil revenues jumped to about 200 and 

140 percent, respectively. These oil revenue jumps are not present 

for the years 1395 to 1398; oil revenues increased less than 1 percent 
for 1396 and about 5 percent for 1397. Most observers of the Saudi 

Arabian economy agree that the sharp increases in government revenues 

during the first half of the 1390s will not pccur again and the Saudi 

revenues for the second half of the 1390s are more predictable than 

the first half. It was indicated that ’’While the government can not



SiTable 4.1. Government Revenues9 Appropriations and Actual Expenditures (In Billions of Saudi Riyals)

Fiscal year: 1390/91 1391/92 1392/93 1393/94 1394/95 1395/96 1396/97 1397/98°

I. bRevenues: 

Oil 6.8 9.8 13.5 39.3 94.2 95.0 99.9 131.2
Others 1.1 1.3 1.9 2.4 5.9 6.1 11.1 15.3
Total 7.9 11.1 15.4 41.7 100.1 101.1 111.0 146.5

II. Appropriations:̂  

Recurring Expend. 3.8 5.7 6.5 8.5 19.3 36.6 36.5 36.8
Project Expend. 2,6 5.0 6.7 . 14.3 78.9 74.4 74.4 74.6
Total 6.4 10.7 13.2 22.8 98.2 111.0 110.9 111.4

III. Actual Exp enditures:̂  

Recurring Expend. 4.0 4.8 5.7 8.5 15.2 33.0
Project Expend. 2.3 3.4 4.5 10.1 19.8 . 44.5 — -—
Total 6.3 8.2 10.2 18.6 35.0 77.5

a. Saudi Arabian Monetary Agency 1396, pp. 8-10»

b. The figures for revenues, appropriations, and actual expenditures for the years of 
1390/91 to 1395/96 are actual figures, but figures for 1396/97 and 1397/98 are estimates.

c. For the fiscal year of 1397/98 expected revenues are 32 percent more than appropriations. 
This might be that the government is trying to equate appropriations with actual expenditures. This 
will not affect actual government expenditures or cement demand forecasts.
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be sure of the year to year timing of. revenues because of some uncer

tainty about production and prices, the general magnitude of revenues 

is much more predictable for the 1973-80 period than the decade of the 

1960s" (Wells 1974, p. 20).

Others share the same opinion that the growth rate of the Saudi 

revenues is expected to be small for the coming few years. Nyrop 

et al. (1977, p. 221) mentioned that " . . . the abnormally large in

creases in world crude oil prices during the early 1970fs were not 

likely to be repeated and the growth rate of the Saudi economy during 

the last half of the 1970’s. should be closer to the historic pattern of 

the I960’s,"

These opinions are based mainly on the Saudi Arabian policies 

toward increasing its revenues. Saudi Arabia has previously demon

strated restraint and considerable interest in the welfare of the oil- 

starved economies of the industrialized free world whenever oil prices 

are discussed. At this time, there are no indications of any kind that 

the Saudi government will change its policies and start supporting 

major oil price increases. On the contrary, Saudi Arabia has been the 

major force among OPEC members to freeze oil prices at their present 

level. It is also important to remember that the huge surpluses the 

Saudi government has been accumulating will enable it to maintain its 

appropriations at their present level without resolving to increase 

its oil prices. Therefore, it is reasonable to assume that the Saudi 

Arabian annual revenues will increase at the range of 5 to 10 percent 

over the 1396 constant price level.
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Estimation of Appropriations and Actual Expenditures.

Appropriations and actual expenditures are classified as "re

curring and project" appropriations and actual expenditures. Table 4.1, 

parts II and III, gives an overall look at appropriations and expendi

tures. Total appropriations between 1391 and 1394 rose 258 percent and 

in the fiscal year of 1395 appropriations jumped 331 percent. However, 

for the following two years, 1396 and 1397, the increases in appropria

tions were 13 and zero percent, respectively.

Table 4.1 also reveals that appropriations were following 

revenues closely except in 1394 when total revenues increased tremen

dously. This increase, as was stated earlier, was due to unexpected 

increase in oil prices, which consequently resulted in huge oil reve

nues. However, this mismatch between total revenues and appropriation 

was rectified when appropriations for 1395 were increased 331 percent. 

Accurately describing the Saudi government fiscal policies during the 

1960?s, Wells (1976, p. 22) indicated that "appropriations kept pace 

with revenues, indicating that the Saudis intended to spend their 

revenues even when they were increasing rapidly." Study of Table 4.1 

indicates that the Saudi government has not changed its fiscal policies 

during the period of 1390 to 1398. Therefore, it is possible to assume 

that the appropriations will closely follow revenues.

Reference to Table 4.1 shows that total actual expenditures 

were generally below appropriations. Recurring expenditures grew 

rather steeply, reflecting the size of the public sector. However, 

project expenditures’ growth rate is much higher than that for the
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recurring expenditures. In five years, 1391 to 1395, the project ex

penditures’ increase was 761 percent and the increase of 1396 over 1395 

was 124 percent« This is a clear indication that the Saudi government 

fiscal planners are determined to spend appropriated funds. In 1391,

99 percent of appropriated funds was actually spent, in 1394, 82 per

cent of allocated funds was actually dispensed. However, in 1395, only 

36 percent of appropriation was actually spent; but in 1396, 77 percent 

of allocations was actually dispensed. Expenditures are always lagging 

behind appropriations; nevertheless, they approach appropriations in the 

following fiscal year. It was concluded by Wells (1974, p. 20) that 

"[actual] expenditures have tended to follow revenues quite closely even 

in years when revenues have risen substantially, and even when revenue 

changes have been unpredictable.”

Nevertheless there are limits to how much the Saudi government 

can spend. Closing the gaps between revenues, appropriations and 

actual expenditures are hindered by economic difficulties, which the 

government can not solve over night. At the end of 1394 signs of over

heating of the Kingdom’s economy started to appear. Shortages of 

necessities, including cement, began to slow down the full speed of 

the economic progress of the country and it became obvious that the 

saturation point of the economic capacity has been reached.

The fiscal year of 1396 was the beginning of the Second Five- 

Year Development Plan. The Second Plan stipulated that an amount of 

SB. 258 billion, at 1394/95 prices, is to be spent on economic develop

ment in five years (1396-1400). The initiation of the Second Plan has
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aggravated and worsened the economic situation in the country. In 

addition to shortages Of a wide array Of goods and services, congested 

ports, airports, and roads, topped with a 35 percent inflation rate for 

139.5 became a fact of life. It became evident to government planners 

that the country’s, economy was actually overpowered by stepped-up 

government spending. Therefore, the government fiscal planners reacted 

by not increasing the annual budget appropriations. Thus, as Table 4.1 

indicates, the appropriations for the first three years (1396-1398) 

in the Second Plan were not increased or increased slightly.

These economic realities have forced the government to limit 

its expenditures in the past. As to the future, some of the obstacles 

and bottlenecks have been either eliminated or eased. Ports unloading 

capacity has been increased tremendously, annual inflation rate has 

slightly declined in 1396 to 32 percent level, and the housing shortage 

was eased considerably. Other obstacles to the increased government 

spending still exist, however. Shortage in both skilled and unskilled 

labor is a problem with no solution on the horizon. Construction 

materials are still in acute shortage, transporting goods from ports 

to major cities is slowed down by bad road conditions, and many other 

difficulties which undoubtedly will exert unfavorable influence in 

attempts to increase government spending.

With these comments in mind, it is thought that the annual 

actual government expenditures for the coming five years (1397-1401) 

will be in the range of 70 to 80 percent of appropriations.
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Table 4.2 shows the estimated appropriations and actual expen

ditures. Case A indicates the annual appropriations growth rate, as 

was assumed, at 5 percent and Case B assumes a 10 percent annual growth . 

rate in appropriations. For both cases, Table 4.2 shows the calcula

tions for the actual expenditures at the assumed 70 and 80 percent of 

annual appropriations.

Estimated actual expenditure figures on Table 4.2 will be used 

in Chapter 5 to forecast cement demand for the Kingdom of Saudi Arabia. :

In summary, the criteria on which the choice of the actual 

government expenditures model is based are the R̂ , SEE, F-test and the 

degree of freedom. The actual government expenditures depend on annual 

appropriations, which in turn, depend on government revenues. Annual 

appropriations are assumed to be equal to government revenues. The 

annual appropriations for the period of 1397 to 1401 are estimated to 

increase in the range of 5 to 10 percent at 1396 constant price level.

The actual government expenditures are anticipated to be between 70 

to 80 percent of appropriations. Calculations of future annual ap

propriations and actual government expenditures are done for two cases: 

Case A, for 5 percent annual increase and Case B for 10 percent. The 

calculations for both cases are shown on Table 4.2.
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Table 4.2. Estimated Annual Appropriations and Actual Expenditures
(in Millions of Saudi Riyals) .

Appropriations will increase at the annual rate 
5 percent; Case B, 10 percent.

Case A:

Actual.Expenditures 
Year Appropriations 70 percent

of: Case A,

at the rate of: 
80 percent

,1397 110,935 . 77,655 88,748

1398 116,482 81,537 93,186

1399 122,306 85,614 97,849

1400 128,412 89,988 102,730

1401 134,842 94,389 107,874

Case B:

1397 110,935 77,655 88,748

1398 122,029 85,420 97,623

1399 134,231 93,962 107,385

1400 147,655 103,358 118,124

1401 162,420 113,694 129,936



CHAPTER, 5

FORECASTS AND CONCLUSIONS

In the previous chapter, the. choice criterion, based on which 

model is chosen, was presented and the government actual expenditures, 

model (3-3) was selected. Estimates of government actual expenditures 

for the period of 1397 to 1401 were analyzed, calculated and tabulated 

on Table 4.2. These estimates are used to forecast the national ce

ment demand in Saudi Arabia. For convenience model (3-3) is repro

duced below:

y = 2.4785185 + 0.1471891X - 0.38213174(10~3)X2

+ 0,34659125(10-6)X3 . (3-3)

Forecasts

National Forecasts

The ultimate test of model (3-3) is how accurate it will be in 

forecasting the national demand of Cement for Saudi Arabia for the 

years which are riot included in the historical data. Although, real

istically, no demand forecasts are expected to coincide precisely with 

actual demand, the model is expected to be fairly accurate for at 

least the following two years where the appropriations for 1397 and 

1398 are available and the estimates of actual expenditures are very 

much agreed upon. The model, however, may grow to be less accurate as
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■ the forecast date moves further into the future. The reason is that 

the estimations of actual government expenditures, that is the indepen

dent variable, may grow to be less accurate the farther into the future 

the date is.

National cement demand forecasts are presented in two cases:

Case A. Forecasts which are calculated under the assumptions 

that the annual appropriations growth rates are 5 percent and the esti

mated actual expenditures are in the range of 70 to 80 percent. Cement 

demand forecasts under this case are shown on Tables 5.1 and 5.2.

Case S'. This case differs from Case A in that the annual ap

propriations growth rates are assumed to be 10 percent and the esti

mated actual expenditures are still in the range of 70 to 80 percent 

of actual appropriations. Cement demand forecasts are presented on 

Table 5.3 and 5.4.

The government appropriations for the fiscal year of 1397 were 

SR 110,935 millions (Saudi Arabian Monetary Agency 1397, p. 42). How

ever, at the end of the fiscal year of 1397, a high ranking official of 

the Ministry of Finance revealed that the actual expenditures for 1397

are expected to be close to 70 percent of appropriations or SR 776.55 
8(10 ). Therefore this figure was shown in Table 5.1 and Table 5.3.

8Substituting SR 776.55 (10 ) for X in model (3-3) produced an 

estimate of cement demand for 1397 of 4,859,726.7 metric tons. This, 

estimate is about 7 percent over the 1396 actual cement demand. Thus, 

the slight increase in actual expenditures of 1397 result in similar
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Table 5.1. National Cement Demand Forecast when the'Actual Expenditures
are 70 Percent of Appropriations (Case A)

Year
. Estimated Actual Expen

ditures in SR (10 )
Cement Demand Fore
cast in Metic Tons

1397 776.55 4,859,727

1398 815.37 5,622,691 .

1399 856.14 6,578,815

1400 899.88 7,792,554

1401 . 943.89 9,227,411

Table 5.2. National Cement Demand Forecast when the Actual Expenditures 
are 80 Percent of Appropriations (Case A)

Year
Estimated Annual Expen
ditures in SR (108)

Cement Demand Fore
cast in Metric Tons

1397 887.47 7,427,729

1398 931.86 8,812,906

1399 978,49 10,517,759

1400 1027.30 12,597,757

1401 1078.74 14,144,118
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Table 5.3* National Cement Demand Forecast 
are 70 Percent of Appropriations

when the Actual Expenditures 
(Case B)

Year
Estimated Actual Ext 
ditur.es in SR '(10‘

>en-
5)

Cement Demand Fore
cast in Metric Tons

1397 776,55 4,859,727

1398 854.20 6,529,575

1399 939.62 9,078,319

1400 1033.58 12,886,190

1401 1136.94 18,498,136

Table 5,4. National Cement Demand Forecast when the Actual Expenditures 
are 80 Percent of Appropriations (Case B)

Year
Estimated Annual Expen
ditures in SR (10°)

Cement Demand Fore
cast in Metric Tons

1397 . 887.48 . 7,427,729

1398 976.23 10,428,650

1399 1073.85 14,885,678

1400 1181.24 21,411,929

1401 1299.36 . 30,852,287
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increase in cement demand for the same year. This result may be taken 

as an indication of the accuracy of model (3-3).

The choice between Case A or B, is a matter of judgment. How

ever, as might be observed, the projections of Case B are very high and 

are not anticipated to materialize. The annual growth rates of cement 

demand projections on Table 5.3 and 5.4 are considered high if com

pared to the growth rates of cement demand during the years 1395, 1396 

and 1397 when the actual expenditures were calculated. Thus, the most

reasonable estimates are those calculated for Case A; or, for the 5

percent annual growth rates in appropriations.

Both cement forecast figures on Tables 5.1 and 5.2 seem to be 

reasonable. Nevertheless, knowledge of the existing economic bottle

necks and the difficulties to remove them or at least reduce them 

makes projections on Table 5.1 more reasonable than those on Table 5.2. 

Acute labor shortage, ports congestion, unfavorable road conditions, 

slow processing of construction bids, etc., all will deter government 

from escalating its expenditures as it did in the past three years. 

Therefore,.the cement demand forecasts on Table 5.1 are selected to be 

the Kingdom’s cement forecasts for the period of 1398 to 1401. These 

forecast figures are allocated to the five regions of the country in 

the following section.

Regional Forecasts

In the previous section annual national cement demand fore

casts were obtained. These forecasts are of prime importance to

government planners, whose objectives are to insure enough supplies of
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cement in the country. However, cement, as was indicated earlier, is a 

bulky material and has a low value per unit weight— therefore, trans- . 

porting it over long distance is difficult and costly. Thus, abundance 

of cement in some regions does not mean abundance of it in other regions. 

This is particularly true for the Kingdom, where the highways and rail 

connections from the cement sources to major building centers in these 

regions are not adequate. Also, the problem is compounded by short

ages in both trucks and truck drivers (SRl-International 1397, p. 11-7) 

and by the lack of bulk-handling facilities. Thus, knowledge of future . 

regional needs of cement will facilitate planning to satisfy these 

needs when they arise.

Forecasting regional demand of cement, will, however, be of 

special benefit to regional cement companies. The availability of 

cement forecasts by region will enable cement companies in each region 

to make better decisions regarding capacity expansions, distribution 

channels, labor hiring and other factors which may affect their profit

ability. In addition, regional cement forecasts will be of great help 

to individual investors, financial lending institutions which are 

planning to invest or grant loans for plant expansions or establishment 

of new Cement plants. Finally, cement wholesalers, retailers, con

struction contractors, and individual consumers may use regional ce

ment forecasts to plan for their future cement supplies.

On what bases are annual national cement demand forecasts most 

appropriately allocated among the Kingdom's five regions? Unfortu

nately, neither the annual budgets nor the estimated expenditures of the
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second five-year plan is regionally distributed. However, Table 5.5 

shows the percentages of the annual regional cement demand for non-civil 

engineering construction during the period of 1392 to 1396. In addi

tion, SRI—International has estimated the percentages of 1396 regional 

expenditures for large-scale construction activities* which are mostly 

civil engineering construction projects as: Central, 19; Western, 43;

Eastern, 26; Southwestern, 3; and Northern Region, 9 percent.

Averaging the 1396 civil and non-civil engineering regional 

percentages will give the following: Central, 29; Western, 38;

Eastern, 24; Southwestern, 3; and Northern Region, 6 percent.

The percentage distributions of 1396 cement demand among re-r 

gions seems to be a reasonable base to calculate regional annual cement 

demand forecasts. For at least the coming five years these percentages 

are not expected to change considerably. This is, in part, due to the 

major projects which are expected to take place during the coming five 

years.

Based on these percentage distributions, forecasts for regional 

cement demand are presented in Table 5.6.

National and Regional Forecasts of Supply and Demand

Table 5.7 summarizes the discussion about national and regional 

forecasts of cement demand and supply. Table 5.7 shows that all the 

five regions of the Kingdom will continue to suffer, for at least the 

coming five years, from insufficient domestic supplies of cement.

Western region is expected to consume the largest quantity of cement, 

that is 38 percent of the anticipated national consumption. At the
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Table 5.5. Regional Percentages of Cement Demand for Non̂ -Civil Engi
neering Construction3

Region 1392 1393 1394 1395 1396 Average

Central 38 41 44 50 39 42.4

Western 31 27 24 23 33 27.6

Eastern 23 25 25 23 22 23.6

Southwestern 4 4 4 2 , 3 3.4

Northern . 4 3 3 2 3 3.0

Total 100 100 100 100 100 100.0

a. Appendix C.
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Table 5.6. Regional Cement Demand Forecast in Metric Tons

Western Central Eastern Southwestern Northern 
Year Region Region Region Region Region

1397 1,846,696 1,409,321 1,166,334 145,792 291,584

1398 2,136,623 1,630,580 . 1,349,446 168,681 337,361

1399 2,499,950 1,907,856 1,578,916 . 197,364 394,729

1400 2,961,171 2,259,841 1,870,213 233,777 467,553

1401 3,506,416 2,675,949 2,214,579 276,822 553,645



ct
Table 5.7. National and Regional Forecasts for Cement Supply and Demand in Thousand Metric Tons

Western Central Eastern Southwestern Northern
Region Region Region Region Region National

Year Sb D S D S D S D S D S D

1397 640 1847 352 1409 416 1166 0 146 0 292 1408 4860

1398 640 2137 352 1631 1148 1349 0 169 0 337 2176 5623

1399 640 2450 1120 1908 1280 1579 0 197 0 395 3040 6579

1400 1312 2961 1216 2260 1376 1870 0 234 0 468 3904 7793

1401 2080 3506 1760 2676 1376 2215 0 277 0 554 5216 9228

a. Supply data are obtained from Table 2.18, national demand data are obtain from 
Table 5.1, and regional supply and demand data are calculated from the national forecasts on 
Table 5.1 at the regional percentages of 38 percent for Western, 29 percent for Central, 24 per
cent for Eastern, 3 percent for Southwestern and 6 percent for Northern regions.

b. S means supply, and D means demand.
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same time, the cement plant production capacity in the Western region is 

not expected to increase for at least the coming three years. On. the 

positive side, however, the Western region has two major sea ports, one 

at Jeddah and the other at Yanho, which will supply the region with 

imported cement.

The Eastern region has the same circumstances as those of the 

Western region, with an exception. The expected shortage of cement 

is not as severe as that for the Western region. Also, Dammam sea

port, in the Eastern region will alleviate some of the shortage 

with imported cement.

The Central region is also expected to be short of sufficient 

domestic supplies of cement. This region, however, does not have a 

seacoast and therefore is expected to make up for its deficit by im- . 

porting cement from the Eastern region, which is the closest to it.

The three regions, Western, Central and Eastern, are expected 

to consume 91 percent of the total cement supply of the country. This 

is due to the fact that most of the major construction projects are 

taking place in these three regions and therefore cement shortage will 

be felt the most in these regions.

Both Southwestern and Northern regions have no cement plants. 

Therefore, most of their cement needs have to be brought from Western 

and Central regions. Roads leading to those two regions are not com

pletely paved. Thus, cement supplies to both regions have to be 

planned carefully to avoid acute cement shortage and unreasonably high
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prices. For the Southwestern region, cement supplies can be transported 

by boats to the small seaport of Jizan.

Limitations

The most important limitation of the model, and all forecasting 

models, is the dependence of the output accuracy upon the accuracy of 

the input. For example, if the actual values of the appropriations or 

expenditures, turn out to be far less than the estimated, then the 

actual value of cement demand is going to be far less than the one 

forecasted. Also, the model does not take into account possible price 

changes, quality of management, efficient use of cement, and the future 

impact of technological factors which may affect the production or con

sumption of cement.

The other limitation is that the explanatory variables were the 

only ones for which it is possible, at the time of this study, to fore

cast with some certainty. This is, of course, a very important re

striction. It is not unlikely that in other circumstances with other 

explanatory variables available, the model could have been made more . 

sophisticated and perhaps the forecasts will be different from those 

presented here.

The nature of the Saudi Arabian economic growth may unfavorably 

affect forecasts for cement demand. It is its very rapid rate of 

increase in its total revenues, appropriations and actual expenditures 

in the past few years which makes the future less certain. Nobody is 

sure about the future, but it is clear that more confidence can be put
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in the forecasts for rather stable revenuesappropriations and actual

expenditures.

Another limitation of the model is that in the process of de

veloping the model, many assumptions are made about past, present and 

future economic conditions of Saudi Arabia. Therefore, the results 

of the model are contingent on the materialization of these conditions. 

Thus, at this conjuncture, a word of caution has to be sounded; if very 

unsatisfactory results are obtained in the future, it would be easy to 

condemn the whole forecasting business in light of such results. This 

would, however, be a hasty conclusion. Rather, the lesson to be drawn 

from the differing results is that with the present state of the au

thor's, knowledge, it is not possible to predict the future uncondi

tionally. In order to arrive at some conclusions, it is necessary to 

make them conditional upon various assumptions about future relations 

and growth rates. Every forecaster can have his ideas about what 

reasonable growth rates and relationships are like, as long as they are 

not contradicted by historical data or by logical inconsistency. He 

may then make his forecast according to these ideas, but it is impor

tant to make it clear that the results depend upon assumptions. He 

may claim that his results are the most plausible ones because his 

assumptions are most reasonable, but he can not claim that they are 

the only ones logically consistent.

Therefore, it is important to remember that in fact all fore

casts presented in this study are conditional upon the forecasts of 

the actual government expenditures. If the actual government
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expenditures develop differently., for one reason or the' other, cement 

demand should also be at a different level.

Conclusion

An individual may refer to Table 5.7 and conclude that Saudi 

Arabia needs many more cement plants in each region. This might be 

true; however, a look at Table 2,18 reveals that by 1405 the' total 

domestic supply will reach about 8.8 million metric tons. There are 

also several new plants in the planning stages which may commence pro

duction around 1410. Most of the firms in the planning stages, un

fortunately, are spending a great deal of their time and efforts in 

obtaining financing from the government for the projects, but giving, 

little attention, if any, to whether the plants should be built at all, 

and if so, what is the capacity and at what location.

The huge capital requirements for either expansions or building 

new cement plants make the government the only entity capable of under

taking the bulk of the financing, either direct loans or guarantee 

domestic or foreign loans. Therefore, the government determines, 

directly or indirectly, the timing and the amount of industry capacity.

Thus, in effect, the government makes some of the important 

strategic decisions for the cement industry. That being the case, the 

government should be fully aware of the crucial role it is playing. 

Conclusions to be drawn from Table 5.7 should not be to build many 

more cement plants. Nonetheless, Table 5.7 indicates that there will 
be a shortage of cement supplies and the cement companies, importers, 

and the government should plan to rectify the mismatch of supply and
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'demand of cement. The government should determine with painstaking 

care which cement plants are to be encouraged and given government 

financing. Also, it should be unceasing in its efforts to monitor the 

evolving relationships between future cement demand and capacity re

quirements to satisfy that demand so as to be able to respond quickly 

by financially aiding firms in regions where demand clearly outstrips 

supply, and stopping assistance to firms heading to overcapacity. The 

use of the models developed in this study should aid the government 

planners, cement companies, etc., to achieve this endeavor. However, 

it should be re-emphasized that the selected model complements, but 

does not replace, human judgment. The combination of the two should 

result in a more accurate decision.



APPENDIX A

CONVERSION OF HIJRA CALENDAR TO GREGORIAN DATES

The Saudi Arabian government follows a lunar calendar, the 

Islamic Hijra calendar, which has 354 days divided into 12 months. 

Also, the government’s fiscal year begins at the beginning of the 

month of Rajab, the seventh month in a Hijra year, and ends at the 

end of Jumad II, the sixth month of the following Hijra year. Con

versions from the Hijra year to a Gregorian date are in Table A.I.
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Table A.I.. Conversion of Hijra Years and Fiscal Years to Gregorian 
Dates3

- Hijra Years 
(Muharram 

through Dhu 
al Hijjah)

Gregorian 
Date , 
Starts

Hijra Fiscal 
Year (1 Rajah 
through 30 
Jumada II)

Gregorian
0DatebStarts

1379 July 7, 1959 1379/80 December 31, 1959
1380 : June 25, 1960 1380/81 December 19, 1960
1381 June 14, 1961 1381/82 December 9, 1961
.1382 June 4» 1962 1382/83 November 28, 1962
1383 May. 25, 1963 1383/84 ; November 17, 1963 '
1384 May 13, 1964 1384/85 . November 5, 1964 '
1385 May 1, 1965 1385/86 October 25, 1965
1386 April 21, 1966 1386/87 October 16, 1966
1387 April 11, 1967 1387/88 ... October 4, 1967
1388 March 30, 1968• 1388/89 September 23, 1968
1389 March 19, 1969 1389/90 - September 12, 1969
1390 March 9, 1970 1390/91 September 2, 1970
1391 February 26, 1971 1391/92 August 22, 1971

. : 1392 February 15,•1972 1392/93 August 10, 1972
1393 February 4, 1973 . 1393/94 July 30, 1973
1394 January 23, 1974 , 1394/95 July 19, 1974
1395 January 13, 1975 1395/96 July 9, 1975
1396 January 2, 1976 . 1396/97 June 28, 1976
1397 : December 22, 1976 1397/98 June 16, 1977 .
1398 December 11, 1977 1398/99 June 6, 1978
1399 November 30, 1978 1399/1400 May 26, 1979
1400 November 19, 1979 ■ 1400/1401 May 15, 1980
1401 November 9, 1980 1401/1402 May 4, 1981
1402 October 28, 1981 1402/1403 April 23, 1982

' 1403 October 17, 1982 1403/1404 April 12, 1983
1404 October 7, 1983 1404/1405 April 2, 1984
1405 September 27, 1984 1405/1406 March 22, 1985

a. Ministry of Planning 1396, p. xii.

b. Dates after 1977 are approximate.



APPENDIX B

SOURCES OF DATA

Information and data concerning the marketing and the economic 

aspects of cement production and consumption were gathered■from various 

public and private sources. Interviews were conducted with officials 

of public organi?atioris, existing cement companies, cement companies 

under construction and other companies in various planning stages. The 

length of these interviews ranged between half an hour to several hours 

per day for several days, depending on information sought, importance 

of the source and time, allowed by. the source.

The name of the organization, its location and the department 

contacted are listed below:
11. Ministry of Commerce

Department of Supplies

2. Ministry of Planning
The Deputy Minister’s Office

3. Ministry of Industry and Electricity
The Licensing Department

4. Ministry of Housing and Public Works
Deputy Minis ter for Housing Office
Engineering and Planning Department

5. Ministry of Municipalities and Rural Affairs
Department of Construction Authorization

, Department of Municipalities

1. All ministries mentioned in this appendix are located at 
Riyadh, Saudi Arabia.
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6. Ministry of Communications

Deputy Minister's Office
Assistant Deputy for Construction's Office

7. Ministry of Defense
Department of Army Works 
U.S. Army Corps of Engineers

8. Ministry of Finance and National Economy
Deputy Minister for Economic Affairs Office 
Department of Closing Accounts

9. Ministry of Petroleum and Mineral Resources .
Department Of Minerals

10. ■ ’ Industrial Studies and Development Center, Riyadh, Saudi Arabia
Department of Research,
U.N. Construction Material expert and other construction 
material experts in the department

11. Saudi Industrial Development Funds
Marketing Department

12. General Directorate of Ports
Assistant Director of Ports' Office .

13. ARAMCO: Dhahran, Saudi Arabia
Local Industrial Development Department

14. Existing Cement Companies

a. Saudi Cement Company , Dammam, Saudi Arabia •
The General Director of the company 
Production Department 
Marketing Department 
Personnel Department 
Accounting Department

b . Yamama Saudi Cement Company, Ltd., Riyadh, Saudi Arabia
The General Director of the company 
Production Department 
Marketing Department 
Personnel Department 
Accounting Department



c. Arabian Cement Company,. Ltd,, Jeddah, Saudi Arabia 
The General Director of the company 
Production Department 
Marketing Department 
Personnel Department 
Accounting Department

Cement plants under construction and in various planning 
stages: •

a. Yanbo Cement Company, Jeddah, Saudi Arabia
The General Director

b. Arabian Cement Company (Rabigh Project), Jeddah, Saudi
Arabia 

The General Director

c. Al-Qassim Cement Company (Buraidah), Riyadh, Saudi
Arabia 

The General Director

d. Saudi-Kuwait Plant, Dammam, Saudi Arabia
The General Director



APPENDIX C

• CONVERSION OF CONSTRUCTION PERMITS INTO CEMENT CONSUMPTION

Construction permits are gathered from issues of the Statis

tical Yearbook :(Central Department of Statistics 1391-1395)These 

permits are cross-checked,.whenever possible, with the records of.the 

Ministry of Municipalities and Rural Affairs, the issuing agency. 

Records of construction permits for the period prior to 1391 are either 

not available or not complete, therefore, they were not used.

The conversions of construction permits into housing units, 

areas in square meters, and then into cement consumption in metric tons 

are achieved according to the prevalent measurements uSed in Saudi 

Arabia. These measurements were given by construction material experts 

at the Industrial Studies and.Development.Center and confirmed with 

various concerned government agencies, some of which are the Ministry . 

of Housing and Public Works and the Ministry of Municipalities and . 

Rural Affairs. These measurements are outlined below 

I. Cement construction permits are divided as follows:

1. About 80 percent of annual total construction permits is for 

villas and each villa is equivalent to 2-housing units.

2. About 20 percent of annual total construction permits is for 

commercial buildings which include buildings for apartments,
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offices, and for other commercial use. Each building is con

sidered 20-housing units.

3. Commercial building in Southwestern and Northern Regions is 

equal to 6-housing units. Commercial buildings in these two 

regions are usually smaller than those in other regions. This 

is due to the fact that these two regions are relatively less . 

developed and not heavily populated.

II. Construction permits for structures built with stone, mud, blocks 

and bricks and other construction materials are considered equal to

1.5-housing units each.

III. One housing unit is equivalent to 120 square meters.

IV. Alterations and maintenance permits are to add 5 percent to 

annual total demand for cement.

V. Conversions of area into quantity of cement consumed are performed 

as follows:

1. For commercial buildings-— 19.40 tons of cement are needed for 

each 100 square meters.

2. For villas— 37.53 tons of cement is used for each 1Q0 square 

meters.

3. For traditional houses— 15.32 tons of cement is consumed by 

each 100 square meters.

Permits are gathered on both annual and regional basis. The 

calculations for the conversion of permits into housing units, areas 

and cement consumption are performed on an annual basis on Tables C.l 

to C.15. Tables C.16 to C.18 are a summary of this-appendix.-
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Table C.l. Conversion of Permits for Construction with Cement and Other
Materials into Housing Units for .1392

Region
Total 

.Permits

Permitsa

Build- 
a ings

Cement 

Villas .

Housing Units

Build
ings ' Villas

Other

Total Housing 
Permits Units

. . Central 971 194 : 777 3,880 1,554 2,469 .. 3,704

Western 1,037 : 207 830 ; 4,140 ;1,660 596 ; 894

Eastern 610 122 488 2,440 976 1,456 2,184

South
western 134 : 107 162 214 358 537

, Northern 142 : 28 • 114 168 , 228 269 404

a. Central Department of Statistics; Ministry.of Finance and-
National Economy 1392, pp. 161-167.



Table C.2. Conversion of Housing Units into Area in Square Meters for 1392

Region

Total Units 
of

Buildings
,

Area in M
Total Units 
of Villas Area in M

Total Units 
of Tradition
al Housing Area in

Regional 
Total Area 

in

Central 3,880 465,600 1,554 186,480 3,704 444,480 1,096,560

Western 4,140 496,800 1,660 199,200 894 107,280 803,280

Eastern 2,440 292,800 976 117,120 2,185 262,200 672,120

Southern 162 19,440 214 25,680 537 64,440 109,560

Northern 168 20,160 228 27,360 404 48,480 96,000

Total Area 1,294,800 555,840 926,880 . 2,777,520

a. M means square meters.
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Table C.3. Conversion of Area into Cement Consumption for 1392

Buildings Villas Traditional Houses

Cement Con- Cement Con- Cement Con- Total Cement
Area in sumption in Area,in sumption in Area.in sumption in Consumption

Region M Tons . H Tons M Tons in Tons

Central 465,600 90,326 186,480 . 69*986 444,480 68,094 228,406

Western 496,800 96,379 199,200 74,760 107,280 16,435 187,574

Eastern 292,800 56,803 117,120 43,955 262,200 40,169 140,927

Southern 19,440 .25,6^0 9,638 , 64,440 9,872 \ 23,281

Northern 20,160 3,911 27,360 10,268 48,480 7,427 21,606

Totals 251,190 208,607 141,997 . 601,794

5% for Altera- 
tion 12,560 10,430 7,100 30,090

Total Cement 263,750 219,037 149,097 631,884
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Table C.4; Conversion of Permits for Construction with: Cement and Other
Materials into Housing Units for 1393

Region .
. Total 
Permits

Permits3

Build- 
3 ings

Cement

Villas

Housing Units

Build
ings Villas

Other

. Total Housing 
Permits Units

Central ■ 1,330 266 1,064 5,320 2,128 f 2,172 3,258

Western : 988 < 198 790 3,960 1,580 613 920

Eastern 764 ' 153 611 3,060 . 1,222 1,669 • 2,504

South- 
wes tern 7 156 - 31 125 186 250 392 588

Northern 93 19 74 114 148 369 . 554 .

a. Central Department of Statistics, Ministry of Finance and
National Economy 1393, pp. 175-181.



Table C.5. Conversion of Housing Units into Area in Square Meters for 1393

Region

Total Units 
v of 

Buildings 2Area in M
Total Units 
of Villas Area in

Total Units - 
of Tradition
al Housing Area in

Regional 
Total Area 

in

Central 5,320 638,400 2,128 255,360 3,258 390,960 1,284,720

Western 3,960 475,200 1,580 189,600 920 110,400 775,200

Eastern 3,060 367,200 1,222 146,640 2,504 300,480 814,320

Southern 186 22,320 250 30,000 588 70,560 122,880

Northern 114 13,680 148 17,760 . 554 66,480 97,920

Total Area 1,516,800 639,360 938,880 3,095,040

153



Table C.6. Conversion of Area into Cement Consumption for 1393

Buildings Villas / V: 'V': Traditional Houses .

Region
Area.in 

M2

Cement Con
sumption in 

Tons
Area-in 

M

Cement Con
sumption in 

; Tons
Area-in 

M

Cement Con
sumption in 

Tons

Total Cement 
Consumption 

in Tons

Central 638,400 123,850 255,360 95,837 390,960 59,895 : 279,582

Western 475,200 92,189 189,600 71,157 110,400 16,913 180,259

Eastern 367,200 71,237 146,640 55,034 300,480 46,034 172,305

Southern 22,320 4,330 30,000 11,259 70,560 10,810 26,399

Northern 13,680 2,654 . 17,760 6,665 66,480 10,185 19,504

Totals 294,260 239,952 143,837 678,052

5% for Altera
tion 14,713 11,998 7,192 33,903

Total Cement 308,973 251,950 151,029 711,952
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Table C.7. Conversion of Permits for Construction with Cement and Other
Materials into Housing Units for 1394

Cement Other
Permits3 Housing Units

Region
Total
Permits

Ruild- 
a ings Villas

Build
ings Villas

Total
Permits

Housing
Units

Central ; 1,991 398 1,593 7,960 3,186 2,989 4,484

Western 1,225 245 980 4,900 :1,960 • 767 . 1,151

Eastern 1,178 236 : 942 4,720 1,884 1,533 2,300

South- :- 
western 282 : 56 / / 226 .... 336 452 ; 433 650

Northern . 228 . 46 182 276 364 367 ■ 551 '

a. Central Department of Statistics, Ministry of Finance and
National Economy 1394, pp. 177-183,,



Table C.8. Conversion of Housing Units into Area in Square Meters for 1394

Region ,

Total Units 
. of 
Buildings 2Area in M

Total Units 
of Villas 2Area in M

Total Units 
of Tradition
al Housing 2Area in M

Regional 
Total Area 

in M2

Central 7,960 955,200 3,186 382,326 4,484 538,080 1,875,600

Western 4,900 588,000 1,960 235,200 1,151 138,120 961,320

Eastern 4,720 566,400 1,884 226,080 2,300 276,000 1,068,480

Southern 336 40,320 452 54,240 • 650 78,000 172,560;

Northern 276 33,120 364 43,680 551 ' . 66,120 142,920

Total Area 2,183,040 941,520 1,096,320 4,220,880
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Table C.9. Conversion of Area into Cement Consumption for 1394

Buildings ; Villas ; Traditional Houses

Region
Area.in 

M

Cement Con
sumption in 

Tons
Area.in

m :;

Cement Con
sumption in 

Tons
Area.in 

M

Cement Con
sumption in 

Tons

Total Cement 
'Consumption 

in Tons

Central 955s200 185,309 : 382,320 :7 143,485 538,080 82,434 411,228 .

Western 588,000 114,072 235,200 88,271 138,120 21,160 223,503

Eastern 566,400 109,882 226,080 84,848 . 276,000 42,283 237,013

Southern f 40,320 7,822 54,240 20,356 78,000 11,950 40,128

Northern 33,120 ; 6,425 43,680 16,393 66,120 10,130 32,948

Totals 423,510 353,353 167,957 944,820

5% for Altera
tion 21,176 17,668 8,398 47,242

Total Cement 444,686 371,021 176,355 992,062
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Table C.10. Conversion of Permits for Construction with.Cement and Other
Materials into Housing Units for 1395

Region
Total
Permits

Permits3

Build— a .mgs

Cement

Villas

Housing Units

Build
ings Villas

. Other

Total Housing 
Permits Units

. Central. 2,255 451 1,804 9,020 3,608 3,464 5,196

Western 1,198 , 240 958 4,800 1,916 733 1,100

. Eastern 1,028 206 822 4,120 : 1,644 1,797 2,696

South
western 111 22 89 132 178 247 371

Northern ;: 45 9 36 ;V 54 . 72 343 , 515

a. Central Department of Statistics» Ministry of Finance and
National Economy 1395, pp..239-248.



Table C.ll. Conversion of Housing Units into Area in Square Meters for 1395

Region

Total Units 
. of

Total Units 
of Tradition-

Regional 
Total Area■ „ Total Units 2 . 2

Buildings Area in M of Villas Area in M al Housing Area in M in

Central

Western

Eastern

Southern

Northern

Total Area

9,020

4,800

4,120
132

54

1,082,400

576,000

494,400

15,840

6,480

2,175,120

3,608

1,916

1,644

178

432,960

229,920

197,280

21,360

8,640

890,160

5,196

1,100
2,696

371,5

623.520 

132,000

323.520 

44,520 

61,800

1,185,360

2,138,880

937,920

1,015,200

81,720

76,920

4,250,640



Table C.12. Conversion of Area into Cement Consumption for 1395

Buildings Villas Traditional Houses

Region
Area-in 

M2

Cement Con
sumption in 
v Tons

Area„in
M

Cement Con
sumption in 

Tons
Area-in 

M

Cement Con
sumption in 

Tons

Total Cement 
Consumption 

in Tons

Central 1,082,400 209,986 432,960 162,490 623,520 95,523 467,999

Western 576,000 111,744 229,920 86,289 132,000 20,222 218,255

Eastern 494,400 95,914 197,280 74,039 323,520 . 49,563 219,516

Southern 15,840 3,073 21,360 8,016 44,520 6,820 17,909

Northern 6,480 1,257 8,640 3,243 61,800 9,468 13,968

Totals 421,974 334,077 181,596 937,647

5% for Altera
tion . 21,099 16,704 9,080 46,883

Total Cement ' 443,073 350,781 190,676 984,530

160
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Table C.13. . Conversion of Permits for Construction with Cement and Other
Materials into Housing Units for 1396 /

Region.
Total
Permits

Permits3 , 

Build-a xngs

Cement

Villas

Housing Units

Build
ings Villas

Other

Total a Housing 
Permits Units

Central 6,063 1,213 4,850 24,260 .9,700 4,625 6,938

. Western 5,709 ... , 1,142 4,567 22,840 ,9,134 547 821

Eastern 3,489 698 2,791 13,960 ;5,582 2,072 3,108

South-?
western 668 134 534 804 1,068 1,114 1,671 '

Northern 740 148 592 888 1,184 322 483

a. Industrial Studies and Development Center 1397.



Table C.14. Conversion of Housing Units into Area in Square Meters for 1396

Region

Total Units 
;; of 

Buildings . ?Area in M
Total Units 
of Villas Area in M

Total Units 
of Tradition
al Housing 2Area in M

Regional 
Total Area 

in

Central 24,260 2,911,200 9,700 : 1,164,000 6,938 832,560 4,907,760

Western 22,840 2,740,800 9,134 1,096,080 821 98,520 3,935,400

Eastern . 13,960 1,675,200 5,582 669,840 3,108 372,960 2,718,000

Southern 804 96,480 1,068 128,160 1,671 200,520 425,160

Northern 888 106,560 1,184 142,080 483 57,960 306,600

Total Area 7,530,240 3,200,160 1,562,520 12,292,920
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Table C.15. Conversion of Area into Cement Consumption for 1396

Buildings Villas Traditional Houses

Region
Area in. 
; M2

Cement Cpn- 
sumption in 

, Tons
Area.in 

M

Cement Con
sumption in 

Tons
Area.in 
' M

Cement Con
sumption in 

Tons

Total Cement 
Consumption 

in Tons

Central 2,911,200 564,773 1,164,000 436,849 832,560 127,548 1,129,170

Western 2,740,800 531,715 1,096,080 411,359 98,520 15,094 958,168

Eastern 1,675,200 324,989 669,840 251,391 372,960 57,137 633,517

Southern ; 96,480 18,717 128,160 48,098 200,520 30,720 97,535

Northern 106,560 20,673 142,080 53,323 57,960 8,879 82,875

Totals 1,460,867 : 1,201,020 239,378 2,901,265

5% for Altera
tion 73,043 60,051 11,969 145,063

Total Cement 1,533,910 1,261,071 251,347 3,046,328
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Table C.16. Total Non-Civil Engineering Construction Permits

Region . 1392 1393

Fiscal Year 

1394 1395 1396

Central 3,440 3,502 4,980 5,719 10,688

Western 1,633 1,601 . 1,992 1,931 6,256

Eastern 2,066 2,433 2,711 2,825 V ■5,561

Southwestern- 411 462 595 388 1,062

Total 8,042 8,546 11,003 11,221 25,349 •:

a. Regional total construction permits in Tables'C.l,. C.4» 
C.7, C.1Q: and..C, 13;
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Table C.17. Total Construction. Permits, Traditional Housing Construc
tion Permits and the Ratio of Traditional Housing Construc
tion Permits to Total Construction Permits

Year
Total Construction 

Permits
Traditional. Housing 

Permits
Ratio of 

Traditional/Total

1392 8,042 5,148 .64

1393 8,546 5,215 .61

1394 . ' 11,003 6,103 . V ; . ; :,-55
1395 11,221 • : 6,584 .59 .

1396 25,349 • 8,680 “34



Table C.18, Private and Public Sectors Demand of, and Expenditures on Cement for the 
Period of 1392 to 1396

Private Sector Public Sector

Year

Price of 
Cement/Ton 

in Saudi Riyals3

Demand of 
Cement in 
Metric Tons

Expenditures 
in Millions of 
Saudi Riyals

Demand of 
Cement in 

Metric Tons

Expenditures 
in Millions of 
Saudi Riyals

1392 120.75 631,905 ; V 76.3 578,095 69.8

1393 262,71 711,831 187.0 576,969 151.6

1394 246.75 992,368 244.9 608,532 . 150.2

1395 245.75 1,260,719 242.9 1,314,798 324.4

1396 246.75 3,046,297 751.7 -vVy 1,778,646 438.9

a. These are the average prices of imported and domestically produced cement.
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