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ABSTRACT

This thesis has a dual theme a) to make a contribution to the promotion
of the geographical approach 1n the field of transportation and b) to make a con-
tribution to the development of transportation in Saud1 Arabia

After an examination of the historical evolution of transport in Saudi
Arabia detailed analytical surveys have been undertaken on the present develop-
ment of transportation with especial emphasis on road transport which forms
the backbone of the transportation services in the country

Chapter One 1s a short introducttion to get the reader acquainted with the
relevant aspects of the geography of Saud1 Arabia as well as with the scope
approach and objectives of the study Chapter Two 1s a study of the history of
transport 1n Saudi Arabia from the very early times until the first half of the
present century Chapters Three Four and Five deal with the development of
the modern road network and 1ts association with socio-economic and other geog-
raphical factors Chapters Six and Seven examine the motor vehicle stock and
road traffic whilst Chapter Eight 1s a study of air traffic In Chapter Nine
three problems of under-utilization 1n road traffic were discussed whilst in
Chapter Ten the impact of transport development on settlements and social
changes were investigated and analysed Chapter Eleven ends this analytical
survey with a study of the cost and pricing of road transport In Chapter Twelve
the Ideal-Typical Sequence Model of transport development in underdeveloped

countries was applied to Saud: Arabia the Sudan and some other Middle Eastern

countries and certain modifications were suggested to make the model of more



general application The final chapter deals with the problems and prospects
of transport development 1n Saud: Arabia drawing the broad lines of a general

strategy for future transport development
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CHAPTER ONE

Study Setting

Saudil Arabia occupies an area of about 830,000
square miles or more thal nine times the size of Great
Britain (Fig 1 1), yet the population of Saudi Arabia
is as small as 3,302,330 or less than half the population
of London However, there has been no published
population census, and the figure mentioned above is
for a census taken in 1962-63, but it has not been
published because the government believes that the pop-
ulation is about 8,000,000 to 10,000,000

The density of population (Fig 1 2) 1s closely
assoclated with the rainfall, the underground water, the
economic activities and the large sand formations Conse-
quently, the southwestern part of the country has the
highest population densities (29 inhabitants per square
kilometre) whilst Rub' Al Khali, An Nafud and the Dahna
are unpopulated The population live in desert oases that
are separated by vast unpopulated expanses In general,
settlements are fairly small and the number of those with
20,000 or more inhabitants 1s only 11 (1962-63) The four
largest cities are Riyadh (197,581) Mecca (158,938), Jedda

(147,899) and Medina (72,291), which are located on an
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east-west axis including Jedda, Mecca, Taif, Riyadh
and Dammam (Fig 1 3)

The hot desert land of Saudi Arabia consists of
two main geological structures a) the pre-Cambrian
Surat Mountains which extends from north to south
along the Red Sea coast, and b) the sedimentary strata
which occupy the largest part of the countiy and which
range from Palaeozoic 1in the west to Mioccne and
Pliocene 1in the east Tne relief 1s closely associated
with the geological structure The Surat Mountains
range from #,000 feet 1ir the nortt to about 8,000 feet
in the south The plateau of Najd extends from the
Gulf plain in the east to the Suratl lountains in the
west ranging in elevation from 4,000 to 6,000 feet and
has a number of escarpments of north south direction
facing west Large varts of the country are covered by
the sand formations of Rub' Al Khali which occupies an
area of 250,000 square miles or about three times the
si1ze of Great Britain, An Nafud which covers an area of
about 22,000!square miles, and the Dahna which extends
for about 800 miles linking An Nafud in the north with
Rub'Al Khali in the south The country overlooks the
Red Sea to the west with a coast line of 1760 kilometres,

and looks on the Arabian Gulf to the east with a coastline
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of L8O kilometres

Economically, the country aepends on oil and
ranks fifth among the o1l producing countries (after
USA, U.S SR, Venezuela and Iran) Over 1,000,000,000
barrels were produced 1n 196811n the Gulf area
Agriculture is limited by climatic conditions and industry
(apart from o1l) is still in 1ts infancy However, with
the 01l revenues amounting to 1,177,000,000 SR*(1968/69)2‘
various economic opportunities have been created and the
Gross National Product has risen from about 4,253%,000,000 SR
1n 1960 to about 6,543,800,000 SR in 1965 - (Unfortunately
no later figures are available) The per capita income of
about 2,000 SR (ShZ})u is much higher than in most other
underdeveloped countries

Transportation Conditions

Saudi Arabia 1s served by five forms of transport
pipelines, rail, road, air and sea transport

Pipelines are limited to the transport ot oil and
only exist i1n the eastern and northern parts of the country
The main pipeline network is built in the Gudf area by the
Arabian-American Oi1l Company (Aramco) to connect the various
0oil fields with the oil outlets which are Ras Tannurah,
the Tapline and the pipeline to Bahraain The Tapline links

the 011 area of Saudil Arabia with the eastern coast of the

¥ £T = I0 75 Saud:r Ravals({SR)



Mediterranean
Freight traffic between Saudi Arabia and the
outside world depends mainly on sea transport This
traffic 1s of two kinds the outpoing o0il exporti
traffic and the incoming import traffic The first
type of traffic i1s handled mainly by Ras Tannurah,
Al Khafi and Mena' Saud on the Gulf, with Ras Tannurah
; being the major oil vort The second type of traffic
1s handled mainly by Jdedda on the Red Sea and Dammam
on the Gulf The port of Yonbu, on the Red Sea, also
deals with import traffic but 1t ranks far below either
Jedda or Dammam (table 1 1) All tne remaining ports
are little more than small fishing villages, apart from
Jizan, which has new port facilities under construction
Saudi Arabia has only one railway, 565 3 Kilometres
long, linking Riyadh with Dammam via Al Khar) and Hufuf
The railway, which was completed in 1952 played an
important role in the development ol Riyadh, but in 1961-62
lost a large provortion of traffic to the newly constructed
asphalt road (table 1 2) Various attemonts have been
taken to rescue the declining railway but, as can be seen
from table 1 2, their success has been very limited
As a result of the fact that Saudi Arabia has no

internal waterways, a very limitea coastal transport and




Table 1 1 Freight Traffic of Saudi Ports 1957-1966

(A) Ports for Import Traffic (Goods 1in _tons)

1957
1958
1959
1960
1961
1962
1963
1961,
1965
1966

(BY Ports for 011 Dxport (No

Jedda

663,306
546,068
482,189
L5k, 772
518,221
621,220
653,600
766,572
937,583

1,029,322

Dammam

417,848
399,878
369,333
343,485
361,12
L77,L6L
758,117
732,583

Yonbu

10,770
17,375
29,423
38,141
33,561

62,026
151,891

of Tankers) 1961-66

1961
1962
1963
1964
1965
1966

Source

Ras Tannurah

2,142
2,211
2,134L
2,154
2,389
2,677

Central Department of Statistics, Statlistical
Yearbook 1967, pp 191-194L

Khafigt
133
161
1146
136
130
261

Mena Saud

L2
102
195
217
207
132



Table 1 2 Volume of Traffic on The Dammam - Riyadh
Rai1lway, 1957 - 1966

(OO%%%%%g%on/km) (OOO?%%%gggggenger/km)
1957 211 3 42 8
1958 233 0 L2 6
1959 202 1 L 1
1960 237 5 25 6
1961 171 6 9 8
1962 115 O 16 L4
1963 77 O 24 0
1964 64 L4 27 5
1965 55 8 319
1966 52 1 339

Source Central Department of Statistics, Statistical
Yearbook 1967 p 212

only one declining railway, transportation services from
one part of the country to another are almost totally
devendent on road and air transport The latter 1is
particularly important for passenger transport over long
distances, while the former involves both freight and
passenger transport

Scope, Objective and Approach

The bulk of this thesis 1s devoted to roads and road
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transport as 1t 1s the main form of transport between
the various parts of the country At the time when
raillway traffic i1s declining and road traffic is
increasing at a remarkable rate and new asphalt
roads are venetrating to one part of the country
after another, especial emphasis on roads and road
transport i1s considered to be justifaiable The roads
studied are those linking the various settlements and
not intra-city roads Alr transport 1s also studied
because 0of 1ts i1mportance 1in passenger transport, as
a result of the long distances 1in Saudi Arabia Other
forms of transport are only treated occasionalay to
elaborate a particular point or to support a certain
1dea

This study seeks to find out the present conditions
of transport in Ssudi1 Arabia, the various factors
influencing transport development, and the impact of thke
improverent of transport on social and economic growth
It 1s hoped that the findings of this study will be of
value 1n transport planning in Saudil Arabia as well as
1n other unaerdeveloped countries It 15 also hoped
that this study will contribute to the promotion of the
geographical approach to the field of transportation

A geographical approach has been aaopted throughout
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this study Transport development 1s surveyea and
described empirically arnd when data allows, guantitively
In the analysis, conventional as well as statlistical

and model technigues are employed A computer was used
for the calculations of the trend-surface and regressions

NMaterials and Sources

I'ne data and nformation on which this study has
been made were ma.~ly from four sources

(A) The largest part of the material consisted of
unpublished data obtained from the Road Departmert, the
Saudi Arabian Airlines, the Railway, the port of Jedda
authority, the port of Dammam suthority, Airamco and the
Central Planring Organization Unpublished data were
also collected from the Traffic Police, Petiomin anu a
number of transportation firms, as well as from the
Central Department of Statistics

(B) Data were also collected during two field trips
to Saudi Arabia June - October, 1966 and January - May,
1968 Duraing these two field trips 1t was possible to
travel, mainly by road, to large parts of the country
taking photographs and studying roads and road transport
through personal observations Various discussions were
held with those responsible for transnort vlanning as well

as with a number of people who were involved in the
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transportation business 1n one way or another

A traffic survey was undertaken on the Khurays
road to count the number of cars on pleasure trips
along this road

Also thirty taxi drivers were interviewed 1n
Riyadh about the followlng points

1 Type of Car

2 Age of Car
Way of buying the car (cash or hare purchase)
Ownership of car (owner or employed driver)

Insurance (Insured or not)

o U & W

Road Tax (paid or unpaid)

During the second field trip special interest was
given to the impact of the new roads on settlements
The four Tapline towns, which came to existence as a
result of opening the Tapline and the Tapline road, were
visited and the growth of those towns was investigated
Also the three towns of As Sayl Al Kabeir, As Sayl As
Sagheir and Az Zayma, which are located on the old road
between Mecca and Taif and which have been declining as
a result of the traffic diversion to the new road, were
visited and the effect of the traffic diversion was
observed and investigated

(C) A large amount of the figures used in this study



was taken from the three statistical yearbooks of 1965,
1966 and 1967 These statistical books have been
prepared and published by the Central Department of
Statistics

(D) The largest literature available 1s that
connected with the ancient history of transport in
Arabia As for the present conditlons, the literature
used consisted of first, the few papers and books published
on transport in underdeveloped countries, and second, the
literature connected with the general principles of
transport from geographic, economic, political, engineering
and other points of view

Limitation of the Data

It 1s generally accepted that data in underdeveloped
countries are rare and unreliable In view of this, 1%
can be said that the data obtained for thls study are to
a large extent ammle The reliability, however, cannot be
guaranteed though the maximum effort has been done to
collect data from the best sources and in the best possible
way There are, however, two main weaknesses on the data
relatea to transport in Saudil Arabia (a) the population
data are only available for one unoublished census and
must have a large marginal error, (B) most of the available

data have no regional basis and the rest were collected
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and published according to an ununified regional
classification Consequently, 1t has been 1impossible

to study the social and economilc variations between
various parts of the country in a satisfactory way

Other weaknesses in the data are mentioned in avpropriate

places 1in the text
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CHAPTER TWO

THE HISTORY OF TRANSPORT IN ARABIA

The aim of this chapter is to draw an historical

plcture of inland transport in Arabia within a geog-

raphical frame So far the available literature on
the history of transport in Arabias is limited to
descriptive or imaginative snalysis of the caravan
routes before and after Islam There has been nothing
written about the early modernisation of transport 1n
Arabla especially the period of the transfer from
camel to motor vehicle transport, which forms the last
very important turning point in the history of transport
in Arabie

In writing this chapter the available literature
was used, plus the results of personal investigation
carried out by the author in relation to the above
mentioned missing link in the history of transport in
Saudi Arabia The description of routes is only
mentioned brlefly and when it 1s necessary, the main
emphasis being the relationships between the conditions
and development of transport on the one hand and the
historical and geographical environment on the other

The period which this chapter deals with is
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remarkably long, starting a considerable time before
the birth of Christ It is impossible to determine
an exact date for its beginning, but we assumed that
the first inland transport network was started by
the elghth century B C and had developed by the
fourth century B C The basis from which this
assumption was drawn will be mentioned later in this
chapter The end of the period of this historical
study will be about the middle of the present century,
when motor vehicles replaced camels in transport, and
therefore this chapter deals with about twenty eight
centuries

This period, though very long, had a common
transportation factor, the camel During all those
centuries it was the only means of transport, except
for the last few decades when automobliles and camels
were uged side by side The retirement of the camel
from playing the major role i1n transport marked the
end of the period we are dealing with

Nevertheless, in splite of this common factor the
network and traffic pattern reflected historical events
and thus changed from one time to another An attempt
is made in this chapter to divide this long period into

four phases, each with distinctive patterns of traffic
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pre-Islamic, Islamic, eighteenth and nineteenth
centuries and, finally, the first half of the
twentieth century

1  The Pre-Islamic Phase (8th Century B C  to 7th

Century A D)

"From very early times Arabia has formed a

transit area between the Mediterranean
countries and the Further East, and its
history has to a large extent been determined
by the vicissitudes of east-west traffic" !

Professor Lewis referred to the start of this
phase by saying "“from very early times" because no
certain date could be given for the beginning of the
history of transport 1n Arabia However, as Egypt,
Mesopotamia and Syria on the boundaries of Arabia had
civilizations that go back to before the thirty second
century B C 2 s, there can be no doubt that the transit
trade across Arablia was started by the eighth century
B C the civilizations of the Yemen are known to have
flourished3 and by the fourth century B C the
civili%ation of the Nabataeans in the north-west of
Arabiz/giourished Lo b

In the fourth century B C the international trade

reached a very high level > The Roman Empire wanted
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many of the products that the East could offer her
silk, amber, splces, gold and especially pepper
South Arabian frankincense and myrrh were in
conslderable demand by the Romans, Egyptians,
Syrians and Mesopotamians, and were used by all these
nations for embalming, on funeral pyres, as a medicine,
at weddings and for religlous purposes In addition
to 1ts own products South Arabia offered to the
civilizations of the Nile, Euphrates and Tigris and
to those of the Mediterranean the products of East
Africa The geography of the southern end of the Red
Sea allowed an early contact between Southwest Arabia
and East Africe Moreover, the Persian Gulf and
South Arabian coasts were having a fairly developed
commercial sea contact with South and Southeast Asia
and thus were able to offer Mediterranean people
Asiesn spices and Indian wares and other Asian products
which were in demand

The above discussion leads to the fact that the
desert of Arasbia was placed between regions of surplus
production (India and the Far East, East Africa,
South Arabia) and regions of high demand (the Mediterranean
Region) With this geographical situation along with

an excellent means of transport, the camel, the desert
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of Arabia becamg an important transit area for
international trade

The Pattern of Pre-Islamic Caravan Routes

The pattern of any transport network is governed
by its function and the geographical environment
The function of the network of this phase was to
carry the transit trade between Southwest Arabaia,
the Persian Gulf coast and the Mediterranean Region,
by linking Ma'rib, Gerrha, and Petra Ma'rib was the
inland store of South Arabian products, plus the
products of East Africa, India and the Far East, which
came by sea to the two ports of Aden and Mu'Zi'
Gerrha, on the Persian Gulf ©Coast, was a centre for
the trade that came from Persia, and South and
South East Asla Petra, in the northwest was a market
where goods coming from the east could be sold or
exchanged and then re-distributed to different parts
of the Mediterranean In view of the above mentioned
functions the route network naturally consisted of
three main components, Ma'rib-Petra, Ma'rib-Gerrha and
Gerrha-Petra (Fig 2 1) The geographical environment
was the main factor that determined the locations of

these routes, as will be seen below
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Ma'rib-Petra Route

The centres which were developed along this route
indicate its location, 1ts importance in comparison to
the other two trans-Arablian routes, and the impact of
1ts traffic on the life and development of the peOp;g
of the western part of Arabila

From Ma'rib, which was connected by overland
caravan routes with the two ports of Aden &and Mu'zi’,
the route struck to the north Both the long, north-
south wadls and the narrow coastal plain were the
natural ways in this difficult mountalnous area The
coastal plain was used only by a minor route because
of its high temperature, humidity and saline underground
water The main route followed the wadls as they not
only provided sultable relief features but also formed
the places with most underground water supplies and the
best agricultural lands Consequentely, the main route
was along the eastern edge of the Surat Mountains passing
Mecca, Yathrib (Medina) Mada'in-Salih to Petra

The main effect of this route on the population of
western Arablia seems to have been at its northern 8nd
southern ends and the mid-polnt At the southern end
Ma'rib flourished and developed as a capital of the
famous Sabacan state by the eighth century Petra, at

the northern end, facing the door to North Africa and



22

Egypt, became a focal point for the routes coming
from the West, North and South Consequentd¥ it
became a big market for the trade coming from the
East and the West and in the fourth century B C 1t
became known as the cavital of the Nabataeans, who
had & very famous civilization 6 Halfway between
Petra and Ma'rib, some cities such as Mada'in-Salih,
Mecca and Yathrib (Medina) flourished and developed
along this route

The ancient history of the above mentioned points
were not matched by any statlon on the other two trans-
Arabian caravan routes This indicates that the Ma'rib-
Petra route was the main link in the network of this
period

Ma'rib - Gerrha Route

The location of this route, which ran from Southwest
Arabia to the coast of the Persian Gulf, was determined
mainly by the huge sands area of Rub' Al Khali and the
escarpment of Jabal Tuwayq Soon after leaving Ma'rib
the route had to traverse the escarpment of Jabal Tuwayq
which forme a sharp cliff about 800 feet high Wisely,
the route overcame this physical obstacle by using the
As Sulayyil gap cut by Wadi ad Dawasir Confronted by

Rub' Al Khali the route bent to the north - northeast



striking on a narrow consequent plain between
Rub' Al Khali in the east and Jabal Tuwayq in the
west At the southern end of Wadli Hanifa in the
centre of Arabla the route turned to the east, crossing
the Aramah escarpment through a natural gap then
crossing the Dahana sand dune before striking the
coastal plain to Gerrha
This route contributed to the development of
Gerrha, Al Yamamah and other oases 1in central Arabia
Gerrha was described by Strabo as follows
"From their trafficking both the Sabaeans
and Gerrhaeans heve become richest of all,
and they have a vast equipment of both
gold and silver articles, such as couches,
tripods and bowls, together with drinking-
vessels and very costly houses, for doors
and walls and ceilings are variagated with
lvory and gold and silver set with precious
stones "'
Apart from Gerrha the most important developed
clty on this route was Al Yammamah, almost the halfway
station between Gerrha and Ma'rib Having that strategic
commercial position and being located in an area famous

for its richness in water and agricultural lands,
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Al Yemamah was a very important oasis Unfortunately,
archaeological discoveries in Saudi Arabia have not
yet seriously started, and thus very little can be
written about AL Yamamah during this phase of history
This shortcoming applies also to the many other
oases 1In the Afla) plain where future archaeological
studies will certainly show that many of these oases
had a golden era and a great development during this
phase of history due to their location on one of the
main caravan transit routes The part of this route
south of Al Yamamah upto Wadi ad Dawasir i1s full of
ancient ruins awaiting studies Amir believed that
some of the articles found by Philby on this caravan
route are of Persian origin and he came to the
conclusion that the Persians must have used this route
In the sixth and seventh centuries A D 1in supplying
military support to thelr vassal state of the Yemen 8.
It 1s interesting to find history repeating
itself in the same geographical context in the second
half of the 20th Century Just after the Yemen
revolution in 1962 Persia supplied the Yemen royalists
with military assistance carried by sea from Persia to
Dammam and then by lorries along the same ancient route

to the Yemen
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Gerrha - Petra Route

At Al Yamamah in central Arabia, the Gerrha -
Ma'rib and Gerrha - Petra routes divided to the
south and north From Al Yamamah the Gerrha - Petra
route struck to the northwest along Wadi Hanifa,
crossed Al Mshmal, Sudayr and then followed Wadl al
Rumah to Al Gasim and then to Ha'il From Ha'il the
route went round the huge sand body of An Nafud to
Tayma From Tayma one route followed Wadi Al Galiba
and Wadi Dubi' to Petra, and another which seems to
have been even more important went round An Nafud to
Al Jawf and Sakaka and then through Wadi as Sirhan to
Syria

The role played by these routes was similar to
that of the Gerrha - Ma'rib route  The Gerrha - Petra
route was used to carry the international trade which
came by sea to Gerrha from Persia, Indlia and the
Far East to Petra where it could be distributed to
Egypt and the Medlterranean Region As incense and
myrrh were among the most valuable commodities carried
by the Ma'rib - Petra route, Persian Gulf pearls were
probably the most valuable commodity carried on the
Gerrha - Petra route

Again, unfortunately, it is impossible to find any

well founded information about the wealth that was
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gained from the caravan transit trade by the oases
of central Arabia that provided stations along this
route

Argb Traders and Cultural Contact

As the topographical factor to s large extent
determined the location of the caravan transit routes
the climatic and vegetation conditions meant that no
means of transport but the camel, and no traders but
the Arabs, could carry this trade across the desert
of Arabia By beilng hostile and unbearable to strangers
theg climatic and vegetational conditlions ensured that
only the Arabs of Arabia could do the work The Nomadic
Arabs of the Peninsula had excellent knowledge of the
country, large parts of which no one visited until
recently They were familiar with the camel and knew
how to treat 1t They were also familiar with the people
among whom they travelled Above all they had a good
knowledge of the location of wells and water suppliles
which were of vital importance to a traveller in a hot
waterless desert like that of Arabia Thus, the nature
of Arabis made it impossible for the Romens, Syrians,
Babylonians or any outsider to work in the transit trade
across the desert of Arablia without the mediation of the

Arabs as caravaners and as traders
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Through the trade the Arabs had the opportunity
to contact people of different civilizations and
thoughts in the Mediterranean Region and in Asia It
was due to this cultural contact which took place as
a result of the transit treffic that the Arabs whre
ablé to develop thelr culture and thoughts and make
Mecca & religious centre for the Arabs long before
Islam It should be mentioned here that the prophet
Muhammad himself descended from a famous tradlng family
(Abdul Muttalib) of a famous trading tribe (Quraysh)
Furthermore, Muhammad benefited from two trading
missions $hich he made to Syria, in the first one he
was a member of a caravan led by hils unhcle and in the
other he was the leader of the trade caravan belonging
to Khadija who later became his wife This contact was
no doubt among the very important factors which developed
the thoughts of Muhammad who became a prophet in his
forties

Pattern and Trend of Traffic

The caravan transport across Arabia without doubt
consisted mainly of freight Passenger transport was
very limited i1f not completely absent

However, it has always been thought that the trade

9

between east and west was not balanced While the
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Mediterranean region was mainly the market, South Arabia,
South and South Fast Asia were the points of supply
Accordingly, the transit traffic going to Petra was
greater than the traffic coming from it, as far as
the caravan traffic across Arabia 1is concerned, and it
1s 1likely that some of the camels had to return unloadkd
on their journey from Petra to both Ma'rib and Gerrha
This must have affected the rates of transport

However, the volume of traffic on each of the three
main routes of the network seems to have been unequal too
Both geographicel and historical factors tend to indicate
that the traffic on the Ma'rib - Petra route was greater
than on either the Ma'rib - @errha or the Gerrha - Petra
route This conclusion was mainly drawn from the high
level of development reached by Ma'rib, Petra and other
centres along the Ma'rib - Petra Route No such clear
evidence has been found to indicate which of the._ether
two roads had the greater traffic

Internal domestic traffic between different parts
of Arabia, is not known during this phase of history
Nevertheless, domestic trade and traffic must have
flourished due to the development of the oases and citles
on the major routes Exchanges between nomads and the

agricultural peoples of the oases must have been stimulated
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It is needless to conclude that consumption of imported
goods and wares was stimulated by the great wealth that
was galned by the Arab traders and caravaners and by
dwellers of the stations who offered thelr services to
the caravan transit trade

In general, the transit traffic should have reflected
the changeable political situation during this phase
During peace time between the blg powers (the Romans and
the Persians) and inside Arabia, traffic across Arabila
would have been encouraged, while during wars, international
disputes or internal disturbances the transit traffic
would have declined Consequently, the fourth century B C
must have had the highest traffic peak of this phase

The third century A D saw the start of the end of
the transit trade, largély because of the unfavourable
conditions which prevailed after the appearance of the
Sassanid Empire in Persia in 224 A D and its confrontation
with the Roman Empire 10 This confrontation not only
turned the Syrian desert into a battle-ground but also
caused a decline in the trade across the desert of Arabia
as botl the Sassanids and the Romans were engaged in
1ncessant wars and pald less attention to commerce This
trend of decline continued and cities and savilizations

which were developed along the caravan routes started to



decline too By the sixth century A D the Yemen fell
under foreign rule, Petra and other places lost their
glory The result was a return to nomadism and
migration to the Fertile Crescent

This deterioration brought the first phase of the
history of transport in Arabla to a close In the
seventh century this phase was completely brought to
its end by the appearance of Islam from Mecca and Medina
and the collapse of the blg powers of the Romans and the
Persians

The Islamic Phase (7th to 12th Century)

Never in the history of transport in Arabia has
there been a factor more important than Islam In its
early days Islam changed the pattern of traffic completely
from what it used to be in Pre-Islamic times Since those
days Islam has remained a significant factor influencing
transport

The rise of Islam meant the closure of Arabia to the
international transit trade for Arabia acquired a new,
strong and ambitious religion, which spread very fast to
most of the civilized world But by making the pilgrimage
to Mecca, one of the five pillars required of every Muslim,
the rise of Islam created a new pattern of traffic and a

new route of network That is the Hagy traffic and the
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Hajj network

The Hajg route network

The route network of this phase may logically be
called the Hajj route network since seven of 1ts eight
routes were created by pilgrim traffic The only
exception was the Aflaj route which had ho importance
at all to the pilgrim Pilgrims, of course, used the
ancient routes for their journey to Mecca wherever this
was possible (Fig 2 2) Thus four of the seven Haj)
routes were pre-Islamic caravan transit routes, these
were the Syrian-Egyptian Hajj route, the Egyptian-Syrian
Ha)) route, the Inland Yemeni Hajj route and the Coastal
Yemeni Hajj route, all of which were exactly located
on the inland and coastal routes between Ma'rib and Petra
in the pre-Islamic phase The other three Haj) routes
were entirely created by the pilgrim traffic, these were
An Najaf - Mecca Haj) route, the Basra - Mecca Haj) route
and the Omani Hajj route

The route network of this phase was different from
that of pre-Islamic times Now all the routes led to
Mecca Mecca and Medina which were little more than two
halfway stations on the ancient Ma'rib-Petra route now
formed the main focal points of the Haj) network, Mecca

was far more important than Medlna since the function
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of the routes was to link Mecca with the rest of the
Muslim world (Fig 2 2)

The Egyptian - Syrian Hajj Route (Tareeq Al Hajj Al

Magri-ashShami)

This route was used by pilgrims coming from or via
Cairo and also from Syria The pilgrims from Cairo came
to Al Gulzam (Suez) to Elat at the northern end of the
Red Sea where they met pilgrims from Syria They then
took the route which ran along the narrow coastal plain
between the Red Sea and the Surat Mountains Among the
most important stations slong the route were Duba and
Al Wazh 11

The Syrian-Egyptian Hajj Route (Tareeq Al Hajj ash Shami -

Al Masri)

This route was mainly used by pilgrims from Syris and
those who came from other countries and gathered at
Damascus for their trip to Mecca as well as by pilgrims

from Egypt and North Africa 12

It ran along on the northern
half of the ancient Ma'rib - @errha route, a line which

was used at the beginning of the present century by the

Hijaz railway Among the main statlions on this route were
Ma'an, Tabuk, and Al Ula

The an Najaf - Mecca Route (Darb Zobayda Route)13

This route is famous by the name of Darb Zobyada, for
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Zobayda, the wife of the Abbasiyan Khalifa Harun Al
Rashid (786-809), improved it in 800 A D by means
of a number of stonelined wells and water reservoirs

1

along the route Thus it became the first route
in Arabia to have a major improvement by a central
government, some of these wells and reservoirs are still
in existence now

From an Najaf, Darb Zobayda went southward over the
Higra Plateau for about two hundred miles before entering
the huge sand dunes of An Nafud The route crossed
An Nafud at its eastern end where 1t was relatively
narrow and not continuous but divided into many 'Irgs
separated by sandless areas (the 'Irg according to Arabian
terminology which 1s different from North African
terminology is a long linear sand ridge) After crossing
An Nafud the route went to Fayd, east of Jabal Salma, and
the continued southwards to Nugrah At Nugrah a route
went westward to Medina while the main route ran southward

to Mecca

The Basra - Mecca Route (Tareeq Basra - Mecca)15

This route ran from Basrs through the great %adi of
Al Batin and then across the Dahana sand belt to the oases
of Al Gassim From Al Gassim the route followed Wadi Al

Rumah for some distance before turning to the southwest



The route passed via Afif and Al Dafina and then went

to Meccsa

The Bahrain Hajj Route (Tareeq Al Haj3 Al Omani)16

From the Peraian Gulf Coast there was a Hajj
route striking westward, crossing the Dahmna sand belt
to Al Yamamah From Al Yamamah the route continued
17

west to Mecca

The Inland Yemeni Hajj Route (Tareeq Al Hajj Al Yemeni)17

This route ran exactly on the southern half of the
Ma'rib - Gerrha route Among the important stations
along this route were Sa'dah, Bishah and Turabah  All
the way the route ran through long north-south wadis in
the eastern edge of the Surat Mountains

The Coastal Yemeni Hajj Route (Tareeq Al Hajj Al Yemeni)18

The route left San'a to the west and then started
along the coastal plain known as Tihamat Ash Sham to the
north via Jizan, Al Gunfidhah and Al Lith and then to
Mecca

Non-Pilgrimage Route (The Aflaj Route)19

The only trans-Arabian route in this phase which had
no pilgrim traffic was the Aflaj route which ran from the
Yemen in the southwest corner to Wadi ad Dawasir crossing
the Tuwayq escarpment and striking along the Afla)

subsequeht plain to Al Yamamah This, as was mentioned



above, was a part of the ancient Ma'rib - Gerrha route

In addition to the above eight main routes there
was a route from Oman which ran northwest to join the
Bahrain Hajjy route and a route from this point struck
north to Basra 20 There was also another route from
Oman which ran along the coast of South Arabia and then
Joined the Yemeni Hajj route 21 The only other route
which 1s worth mentloning here is the route which ran
from Al Yamamah22 north towards Basra and joined the
Basra - Mecca route, which was described above

The above description of routes was mainly based
on the work of Arab Geographers of the Middle Ages But,
while our description is meant to be very brief and only
to draw the general pattern of the route network of this
phase, the Arab Geographers' work was based on personal
travel and included lists with all the stations on the
routes and in most casgs the distances between them
The works of some Arab geographers are given for each
route in the reference list, as well as some general
works that included most of the routes 23

The Pattern of Hajj Traffic

The effect of the rise of Islam on the pattern of
traffic was by no means less significant than that on the

network In all respects the pattern of the Haj) traffic
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was different from that of the pre-Islamic traffic

In the previous phase trade across Arabla consis ted
of goods and materials Now the traffic was of pllgrims
who came from all over the Muslim %Vorld to Mecca and
then returned to their countries when the Hajj was over

Apart from changing the nature of traffic, Islam
increased the volume of traffic, increased the number
of routes across Arabia and the number and size of the
settlements along the Hajj routes

It 1s impossible to estimate the volume of traffac
on each pilgrimage route, but a look at the countries
feeding each route may give a clue as to the more important
routes The Egyptian, Syrian and Darb Zobayda routes
would therefore probably have had more traffic than other
routes The Egyptian route was used by pilgrims from
North Africa and Egypt, the Syrian route by pilgrims from
Syris and Turkey and the Darb Zobayda route by pilgrims
from Irag, Persia and Central Asia The Yemeni Haj) route
would come next if rot equal in the volume of traffic as
it was fed by pilgrims from the Yemen, South Arabia and
East Africa The route with the least traffic was the
Omani Haj) route which was used by pilgrims from Oman, and
the Persian Gulf aresa

Because of the hostile nature of the desert and the
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distances 1involved, camel caravan traffic was the only
type of traffic on the Ha)) routes, except on the
Yemeni Inland HaJ) route, where the climate, vegetation
conditions and the demsity and distribution of
population in the area between the Yemen and Mecca
allowed a number of pilgrims mostly Africans, to make
thelr trip travelling on foot This type of traffic
lasted until only a few years ago

One of the most significant impacts of the new
pattern of traffic was the development of the camel
transport itself Now that the main function of
transport was no longer freight but passenger traffaic,
the caravaners wanted to carry as many passengers on as
few camels as possible Consequently they invented a
cabinet, known as "shugdof" which they put on the back
of the camel Among other advantages of using the
"shugdof", it protected passengers from the hot sun and
wind and kept the women pllgrims secluded

The Hajy traffic, however, though very heavy, took
place only during a certain time of the year, which might
be very hot, very cold or moderate Consequently, the
Hajj traffic should have been less in those years in which
the Haj) took place during a hot summer and vice-versa

Further, it is & one-way traffic at any®ng time, before the



Haj) all the pilgrims travel to Mecca, while afterwards
all pilgrims travel from Mecca to their countries

Since the rise of Islam the Haj) traffic has been
reflecting the historical events which occurred in the
Muslim World in general and inside Arabia in particular
General deckine in the overall traffic took place at
times of wars and disputes while general increase
occurred in times of peace and strong central government
A general decline must have occurred at the end of the
ninth century at the time of the breakdown of the Muslim
empire Later from the eleventh until the thirteenth
century there was the struggle against Crusaders
occupation of the Levant and Jerusalem This was
followed by another struggle against a barbarian incursion
1nto Persia (1220-1227) and Iraq (1258) by the Mongols 2k
Syria a century later was also devastated by the Mongols
This series of wars nmust have led to a radical decline in
the number of pilgrims coming from Persia, Iraq, Turkey
and Syria

Following the breakdown of the Musllim empire the
interior of Arabia returned to tribal unrest Nomadilc
attacks on pilgrim caravans prevailed especially when
there was a weak central government in Damascus or

Baghdad This disunity and 1insecurity was greatest in
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the sixteenth century when Al Hijaz and Al Hasa were
incorporated into the Ottoman empire, while central
Arabia was left to local leaders, and in the eighteenth
and nineteenth centuries when there were wars between
The house of Saud, leading the Wahhabis and other

leaders 1n and around Arabla 25

However, what may
be bad for pilgrim traffic on a certain route may be
good for the pdlgrim traffic on other routes Syrian
and Egyptian Ha)j routes and to a certain extent the
Yemeni Hajj routes no doubt benefited from the annexation
of Al Hijaz with the Ottoman emplre as pllgrims using
these routes became encouraged by the fact that they now
made all their trips i1nside Ottoman territory The case
is different from any of the other Ha)j routes

Very little can be said about the domestic traffaic
during thls phase, although there is no doubt that for
the first time in the history of Arabia there was heavy
regional traffic between the two holy citlies ain the Hijaz
region Domestic freight traffic was also no doubt
stimulated by the economic activities and prosperity which
Islam had brought to the holy cities, the Hijaz region and

Arabia 1n general

The Hajjy Traffic Impact on the Growth of Desert Oases

The change from freight to passenger traffic must
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have had a great impact on the oases of central Arabla
Stations along the routes were now needed at shorter
distances than those on the route network of the
previous phase Passengers needed rest houses providing,
food and water and other needs while travelling in an
unfamiliar hostile desert Hence, the number and size
of stations along routes was greater during this phase
than during the previous phase

Obviously, certain stations tended to be more
igportant for the Ha)) traffic than other stations
Keeping in mind the faftors that may lead to the growth
of a desert oasis, observation of the location of
stations along the routes of this phase and the previous
one leads to the conclusion that halfway stations tend
to be more important for the traffic across the desert
and thus grow faster than other stations

Putting the strong example of Palmyr in the Syrian
desert aside, and looking only at the routes across Arabia
we find that Mecca was a halfway station on Ma'rib - Petra
route, the most important route of the pre-Islamic phase
Mecca was developed to be a major trading market and a
religious centre and then the source of a new religion
that changed the face of the world It is rather

difficult to 1dentify a halfway station on the other two
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pre-Islamic routes though Al Yamamah may be considered
the halfway station of both, and was no doubt the
largest oasis in central Arabia

Coming to the Hsjj network, we find Fayd on
Darb Zobayda route, and again Al Yamamah on the Omani
Haj) route, both of which had more importance than any
other station on those two routes

For the Yemeni Hajj routes, particularly on the
inland route, the halfway station theory does not apply
but this is because of the different geographical
conditions The area between the Yemen and slecca has a
moderate climate and vegetation conditions with high
density of population and a large number of settlements,
none of which were as important for pilgrims travelling
along this route as were Fayd or Al Yamamah for pilgrims
travelling along the Darb Zobada route or the Omani
Hajj route

So, the situation was different with stations such
as Fayd and Al Yamamah on routes that r@n across vast hot
desert with long distances between each settlement For
caravaners coming from An Najaf, Fayd was the station that
came after crossing An Nafud which formed the most
difficult physical problem in the route network of this

phase For pilgrims coming from Mecca, Fayd came just



before crossing An Nafud In both directions travellers
needed a lot of rest and a plentiful supply of food and
water The same applies to Al Yamamah which came after
crossing the Dahana for pilgrims going to Mecca and before
crossing the Dehana for pilgrims coming from Mecca

However, a comparison between Al Yamamah and Fayd
shows that the latter was more important for the -
travellers on the Darb Zobayda route than the fuamer for
the travellers on the Omani Hajj route A comparison
between An Nafud and the Dahlf@- as two physical obstacles
w1ll Justify this, needless to mention the traffic and
the distance on the first route were more than t hose on
the second one

The development of sea transport, which had been
marked by the discovery of the Cape of Good Hope in the
fifteenth century and the cputting of the Suez Canal in
the nineteenth century togetﬁer with the great technical
development in shipping i1ndustry, led to a major decline
in the trans-Arabian Hajj transport The Red Sea now
changed from a land locked sea to the most important and
busiest waterway in international trade Hence, pillgrim
traffic to Arabian ports on the Red Sea was encouraged
Most pilgrims now found it safer, and probably less

expensive, to come by sea to Jedda or Yonbu, or any other
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port, and then travel a short distance to Mecca and
Medina, rather than travel across Arabia

The development of sea transport together with
the insecurity in the interior of Arabia changed the
patterns of traffic and network of the eighteenth
and nineteenth centuries

3 The Eighteenth and Nineteenth Century Phase

The pattern of traffic in this phase was a result
of the fear of brigandage which led to the diversion
of pilgrims from Darb Zobayda and Basra - Mecca Haj)
routes to the Syrian and Egyptian Hajj routes Pilgraims
from Oman and the Persian Gulf preferred to go around
North Arabia to Damascus and then take the Syrian Hayj)
Route, or go around South Arabia to San'a and then take
the Yemeni Hajj routes 26

Further, all routes seem to have lost traffic to
sea transport Some of the pilgrims from East Africa,
South and Southeast Asia preferred to come by sea to one
of the ports near the holy places The same was trhe
of some of the pilgrims from North Africa, Egypt and the
Mediterranean Region

Fortunately, some figures showing this swing from
trans-Arabia Hajj transport to sea transport are availlable

The mumber of pilgrims arriving by sea at Jedda was
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62,000 in 1896 The total number arriving in Mecca
is not known for that year but in 1885 it was
80,000 27 This indicates the great change especially
if we take into account that apart from Jedda some
pilgrims came via Yonbu, Al Lith and Al Gunfidhah 28
Although the swing from overland to sea Haj)
transport caused a considerable decline in trans-Arabian
traffic it created heavy regional traffic in Al Hajiz
The traffic over the short distances between Jedda and
Mecca, Yonbu and Medina, and Medina and Mecca increased
remarkably
Obviously, the change i1in the pattern of traffic
changed the shape of the route network (Fig 2 3) The
long trans-Arabian routes, though still existing, became
minor routes during this phase This applies more
particularly to the routes that run across central Arabia
the Omani Hajj route, the Basra-Mecca Hajj route and to a
certain extent the Darb Zobayda route

} The Beginning of Modernization (the First Half of the

Twentieth Century)

For better understanding of the modernization of
transport in Arabia, and as a base for the study made in
Ideal Tyvoical Sequence Model
a later chapter on the Fasffe—moder on transport network

development in underdeveloped countries, we start this

i1
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section by a brief survey of transport development in
the Arab Middle Eastern countries

As 1n all underdeveloped countries, modernization
of transport in the Arab Middle Eastern Countries was
carried out or greatly influenced by one or another
strong foreign power The date and the locations of
first railway lines 1in the Middle East can only be
understood within this context

The geographlical situation, again, proved to be
the most slgnificant factor in this period of transfer
to modern means of transport Being on the way to India
and the Far FEast the western powers carried out the
construction of railways in the Middle East only a short
time after the construction of the first railway line in
Great Britain In 1837 by improving the road between
Cairo and Suez the British found that the journey from
London to Bombay which took four months by sailing ships
around the Cape of Good Hope was reduced to only forty

days by the road through Egypt 29

It was the significance
of the geographical situation which partly declided the

date and location of the first roads and railroads
constructed in the Middle East in the nineteenth century

Space does not allow any further emphasis of this very

important factor which should be kept in mind while reading
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the following pages,
Until the end of the eighteenth century, however,
transport in all the Arab Middle Eastemm countries
was primitive, animals, mainly camels, being the best
means of transport The situation at this time was
described by Lewis as follows
"In 1800 there was hardly a road or a
wheeled vehicle in the Arab Orient,
transport being mainly by pack and

riding animals or by inland waterways n30

started

This situation/to change at the middle of the same
century The real modernization of transport in the
Middle East was started in 1851 - 1856 by the construgdtion
of the first railroad in the area from Alexandria to
Cairo, and then was taken further after the first world
war when the use of motor vehicles began The improvement
of roads in some countries which came before the era of
railway construction did not modernize transport but
improved 1t

The date of the construction of the first railbway
line in the Middle East can be better appreciated when
compared wilith the history of railway construction in

Europe The Stockton - Darlington line was opened only

31 years earlier However, if, as Savage31 suggested,
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the construction of the Liverpool - Manchester line
which was built in 1830 was considered the start of
the railway era, then the railway construction in
the Middle East comes only 26 years later

Early Rallway Construction in the Arab Middle East

The construction of the Cairo - Alexandria line
was begun in 1851, the section from Cairo to Kafr
Azzayyat was opened in 1853, and the whole line was
opened in 1856 Only two years later (1858) another
railway line was built from Cairo to Suez The
construction of these two lines was to link the Red Ses
and the Mediterranean by a modern means of transport
to facilitate the communications between Great Britain
and Indila However, railway construction continued in
Egypt and by 1870 the length of the railway network
reached 1880 Kilometres 32

Between 1875 - 1897 the first railway in the Sudan
was constructed This was built along the Nile between
Wadi Halfa and Kerma Another line was built across the
Nuba desert to Atbara in 1897 - 1898 and was extended in
1899 to Hafaya on the opposite side of Khartoum 33

Greater Syria (Syria, Lebanon, Jordan and Palestine)
was the third country to have railways At the end of the

nineteenth century (1889) a raillway was built between



Jaffa and Jerusalem to serve Christian and Jewlsh
pllgrims and tourists In 1891 - 1895 the railway
between Beirut and Damascus was built The extention
of raillways to Hama took place in 1901 - 1902, and the
penetration to Aleppo came shortly afterwardsin 1906 34
The beginning of the twentieth century saw the
construction of the Hijaz Railway between 1900 - 1908 and
the first section of Berlin - Baghdad Railway which was
built between Baghdad and Samarra' and opened in 1914
The first world war had both positive and negative
effects on railway penetration in the Arab Middle East
Among the positive results were the construction of the
Alexandretta - Aleppo line and the linkage of the Syrian
and Egyptian railway networks, both built during the war
for military purposes The negative result of the war
was the destruction of the Hijaz Railway by the Arabs
who were revolting against the Turks

Early use of Motor Vehicles in the Arab Middle East

Unlike the history of early railway construction
information on early use of motor vehicles and road
construction is very limited Nevertheless, the little
information available 1s very valuable to this study as
it throws a light on the second major step in the

modernization of transport in the Middle East
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The use of motor vehicles came half a century
after railway development, and in another half a
century 1t became more important than railway transport
The use of motor vehicles and the construction of roads
sultable to handle motor traific came almost at the
same time The spread in the use of motor vehicles
made the construction of more roads a necessity

The date of the first use of automobiles 1n the
Middle East can be more meaningful when compared with
the general history of motor vehicle development in the
more developed countries The first internal combusiion
engine was invented in 1860 by Jean Lenoir of Paris
After being improved it came into fairly common use in
small manufacturing establishments by the 1870's and
1880's 7 By about 1900 the experiments in motor
vehicle construction had reached a high level, which
allowgd the spread of motor vehicle use and highway
construction at a very fast rate The total number of
motor vehicles in use in Great Britain and the United
States were as follows

Table No 2 1 Early Spread of Motor
Vehicle Use in Great Britain & 4 S,A

Year Great Britain Year United States
1904 17,810 1900 13,824
1910 107,635 1910 468,497
1914 265,182 1915 2,445,666

Source. Savage, C I 4 The Economic History of Transport,
1966 p 93
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Like rallways, motor vehicles seem to have been
used in Egypt before any other part of the Middle East
There 1is no clear proof of this, but the establishment
of a road department in 1913 to “improve the roads to
sult motor vehicle tranSport"36 and the establishment
of the Ministry of Transport in 1919 would confirm the
statement There is no doubt however that motor
vehicles were used in Egypt by the first world war 37
By 1949 the number of motor vehicles in Egypt reached
66,500, and motor oycles 6230

Table No » 2 Motor Vehicle Stock in Egypt 1949

Private Cars L2,747
Taxis 8,880
Lorries 11,757
Buses 5,124

Total 66,508
Motor Cycles 6,230

G Total 72,738

Source  Assayyad, M M s Transport in the Arab Countries
1956 p 52

Iraq had less than a dozen motor vehicles in 1914 38
This number was increased dulzing and after the first
World War, though 1t was said that most of the vehicles

used in the inter-war period were military cars
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In Greafuéyria the first motor car in the interior
reached Aleppo from Alexandretta in 1909 39 The real
advance in the use of motor vehicles came in the 1920's
when motor traffic absorbed most of the transport
activities

By 1939 the number of buses, cars and lorries
reached 20,000

Table No 2 3 Motor Vehicle Stoffk in
Greater Syria, 1939

(Buses, Cars and Lorries)

Palestine 9,000
Lebanon 6,300
Syria 4,100
Trans jordan 600
Total 20, 000

Sonrce Issawi, C , The Economic History of the Middle
East 1800-191L4 1966, p 275

Although road cohstruction came shortly after the
use of motor vehicles, road improvements came some time
before that to facilitate wheeled traffic of carriages
We here mention the situation of roads in Egypt and Syria
in the 19th Century as a proof of this statement During
Muhammad Ali's reign the roads in Egypt were secured against

brigandage, the road between Cairo and Sudz was levelled
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to sult wheeled traffic, stations were built at 10

mile intervals along it, and horse drawn carriages

were used The improvement of this road was aimed

at easing and encouraging the traffic between

Europe and India and the Far East It was stated that

the i1improvement of this route ralsed the transit

traffic of passengers from 275 in 1840 to 2300 in 1845

to over 3,000 in 1846 The Cairo - Suez road was

paved with stones between 1849 and 1854 The results

of the improvement of the Cairo - Suez road brought

the i1mprovement of the complementary road from Cairo

to Alexandria in 1854 - 1863 In 1879 - 1892 a decree

was l1ssued by Tawfiq for the construction of country

roads to facilitate movement between towns and villages 40
In Syria the road between Jaffa and Jerusalem was

built in 1869 In the early 1900's there were many

improved roads in Greathyria, though neglect meant

wheeled traffic was able to pass on very few of them

The best arteries were the Aleppo - Alexandretta road

and the Tripoli - Homs road b
As on the early use of motor vehicles, the information

on the early regular automobile services in the Middle East

is unsatisfactory

However, the available literature indicates that just



after the first war a service was started between
Haifa and Beirut by Nairn, a man with great transport

L2

enterprise In 1923 a regular weekly service was
started by Nairn Transport Company between Baghdad
and Damascus following a request from the Irag Post
Office L3 The service was scheduled to connect with
the weekly Anglo-Indian mall to and from London An
irregular extra trip a week was provided for passengers
when necessary During its first year the Nairn
Transport Company carried 1476 passengers and 35,000 1lbs
between Damascus and Baghdad Baghdad became within
nine days from London and two days from Port Saild Ll
Another company under the name of Eastern Transport
Company started two services a week between Beirut,
Baghdad and Tehran via Palmyra, but due to financial
difficultlies it was taken over by the Nairn Transport
Company in 1926 L5 The service across the Syrian
desert has been very successful and improved by using
L6

more modern automobiles

The Beginning of Transport Modernigation in Saudi Arabia

Modernisation of transport in Saudi Arabia came
fifty years after Egypt, forty five years after Syria
A

but about six years before Irag In Arabisa modernﬁéation

started by the construction of the Hijaz Railway in



1900 - 1908

The idea of constructing a railway in Arabia was
declared by Sultan Abdul Hamid, on May 2nd, 1900 when
he ordered the construction of a rallway between
Damascus and the holy cities 1in Al Hijaz In autumn
of the same year the work started by a unit comprising
of two battalions L7 Finance came from Turkey as well
as from individual Muslims in all Muslaim countries

The inauguration of the section from Damascus to
Ma'an took place on September 1st, 196L, the sedtion
from Damascus to Al Ula was opened on September 1st, 1907,
and the whole line from Damascus to Medina was inaugurated
on September 1st, 1908 Yo In 1911 engineers were
carrying out surveys 1in order to extend the Hijaz railway

L7

to Mecca But, unfortunately, the holy 1,465 Km
railway was destroyed at many points during the first
world war by the Arabs under the command of T E Lawrence
in revolt against Turkey The Arabian part of the line
was completely out of use by 1920, but the Syrian part is
sti1ll operating today

From Camel to Motor Transport

The early use of automobiles in Egypt, Syrias and Irag
took place in the 1900's and the 1910's In all these

countries, except probably in the case of Iraq, the use of



motor vehicles came as a second step in the modernisation
of transport This was not exactly the case in Arabla,
although it is rather similar, the railway which
penetrated Arabia did not live long and modernisation
of i1nland transport was developed through the use of
motor vehicles

The first use of motor vehicles in what is now
Saudi Arabia occurred about the time of the first world
war The Turkish military ruler of Medina, Fakhri Basha,
had a private car in the 1910-16 Also the Sharif Hussain,
ruler of Al Hijaz who was living in Mecca had a car at the
time of the first world war The Sharif used his car in
his travel between Jedda and Mecca L8

Thus, the Hijaz, being a part of the Turkish Empire
and the region that contains the two holy cities of Mecca
and Medina, had first a railway then motor vehicles before
any other part of what is now Saudl Arabia Information on
the first use of automobiles 1n other regions 1is lacking,
but 1t seems that the first use of automobiles in the Gulf
area was in 1933 In September of that year the oil
geologists of Aramco who went from Bahrain to Al Jubayl
used two government cars and a truck which was brought from
Jedda Motor vehicles were also used in Riyadh, in the

centre of Arabia in the early 1930's or late in the 1920's




as 1t was the capital of Ibn Saud The south of
Saudi Arabia was the last part of the country to know
the use of motor vehilcles

The regional spread of the use of motor vehicles
from Al Hijaz Region in 1910-16 to the Gulf area and
Central Arabia in the 1930240%and to the other parts
later was affected by religious, political and social,
and economic factors Until the later 1920's and early
1930's all of Arabia was nothing more than a vast desert
with a few scattered, insignificant oases The Hijaz
was the only exception as it had the holy places and the
pilgrim traffic as well as the largest cities and highest
economic standard So, it was in this region that
vehicles were used about twenty years before any other
regions Late in the 1920's and at the beginning of
the 1930's the growing power of Ibn Saud 1n the centre
of Arabia and the search with great certainty of oil
discovery in the Gulf area gave central and eastern
Arabia new importance which brought with it the modernisation
of transport for the first time The mountainous nature
and the lack of an important factor such as the religion,
01l or political power made the southern region the last
to use motor vebhicles

Traffic across the desert of Arabia has always been a




major aspect in the traffic pattern In the pre-Islamic
phase it was an international transit traffic, and in the
following phase 1t became a Ha); traffic Motor traffic
across the desert started in 193&“9 or about 11 years
after the start of regular motor services across the
Syrian desert This was not a transit traffic as 1t was
in Syria but a Hajjy traffic During the Hajj of this
year automobiles were used on the road from the Persian
Gulf and Omen via Al Hassa It was almost at the same
time that automobiles ran on the Darb Zobayda road The
Nairn Transport Company started a Hajj service from
Baghdad to Mecca via Ha'il and Medina in 1934-35 50 ppe
date of the first motor services on the Syrian and
Egyptian Ha)j roads 1s not known but there should be no
doubt that motor vehlcles travelled along these roads
during the Hajl) by 1934 since they are among the most
important Hajj roads

The import of vehicles is a sign of development in
transportation and a factor that encouraged and led to the
spread of motor traffic 1926 (1345 A H )21 was the year
when motor cars were first officially imported to Arabia,
via the port of Jedda It is i1nteresting to mention that
the importers were J Philby and a native citizen called

Ali Al Ammari, and that the year 1926 was the year of the

|l
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conquest of the city of Jedda by Ibn Saud Information
on the number of vehicles imported this year and whether
they were second~-hand or new is not available Neither
is it known 1f they were imported for pravate, commercial
or government use

Obviously, at the beginning of the era of transport
modernisation, camels and motor vehicles were used side
by slde The adyance of time meant a change in the
proportions of the traffic carried by primitive and the
modern means of transport In the beglnning the
contribution of automobiles was much smaller than that
of the camels, but gradually motor vehicles carried the
larger proportion In 1947 the Naval Intelligence
Division wrote "Land-routes have become increasingly
important since the automobile began to replace the camel
as means of transport, though the camel has by no means
vet been entirely supplanted" 52

The heavy Hajj traffic between Mecca, Jedda and
Medina led to the formation of transport companies shortly
after 1926 A large number of small companies were formed
by individual citizens By 1935 the number of these
companies reached 30 These companies provided Haj)
services for pilgrims in their trips between Jedda, Mecca

and Medina and between Mecca and Arafat The total number
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of motor vehicles operated by the Haj) companies
amounted to 89 cars and U448 lorries and converted
lorries in 1935 (135M)53

For a number of reasons that will be discussed
later (see Chapter Nine) the small Hajj transport
companies were united by a royal decree 1into one big
firm under the name of Ash Sharika Al Arabia Li As Sayyarat
(The Arabian Automobile Company) Only this new baig
company was given the right of carrying the pilgrims
The small companies which did not wish to be amalgamated
1n the new company lost this right which they enjoyed
before The formation of Ash Shavika Al Arabia Li As
Sayyarat also marked the end of the camel Hajj transport
between the holy cities and the ports of Jedda and Yonbu

The Impact of the Formation of Saudil Arabia on the Road

Network

The disturbance of the Ha)j and trade traffic across
Arabia whlich was greatest from the eighteenth century was
mainly caused by the wars made by the House of Saud against
other rulers of Arabia to spread Wahhabism During the
elghteenth and nineteenth centuries the tide was sometimes
with the Saudis and sometimes against them But in 1926
the local wars and the insecurity of travelling across

Arabia was brought to an end by Abdul Aziz Ibn Saud who

Ak
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successfully united most of Arabia under tis rule and
provided law and order for his country In 1932 this
new country was officlally named The Kingdom of Saudi
Arabia

Obviously the new favourable conditions encouraged
the Haj) and trade traffic across Arabia, though this
traffic was never as it used to be before the eighteenth
century for now most of the traffic came by sea either
to Jedda and Yonbu on the Red Sea or vie Kuwait on the
Persian Gulf coast

However, the formation of Saudi Arabia gave Riyadnh,
in the centre of the desert, a new role to play Riyadh
now became the capital of a new strong king and his state

Riyaan,

As a result of its political weight, / developed as an
important focus in the route network Riyadh became for
the first time in the history of transport the main
focus although Mecca and Medina remained two important
focal points (Fig 2 L)

Summary and Conclusions

It was possible to identify four different networks
1n the history of transport of Arabia (a) The Caravan
Transit Network which consisted of three main trans-
Arabian routes linking the Mediterranean with South and

Southeast Asia, with three focal points all on the margins
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of Arabia  (b) The Caravan Haj) Network which
consisted of eight main trars-Arablian routes All the
routes of this phase led to Mecca, though Medina was
the second important focal point (c) The Eighteenth
and Nineteenth Centuries Network, when trans-Arabian
routes became minor routes iln comparison with the
short important routes which appeared between Mecca,
Jedda, Medina and Yonbu (d) The Network in the 1940's
of which Riyadh became & main focus for the first time
The daivision into four networks should not, however,
conceal the similarity in the shape of the networks of
Arabia 1n all periods of history This similarity which
can be seen 1n Fig 2 6 1s a result of the physical
geography of Arabia No route could have ever run across
the middle of the two huge sand boaies of Rub' Al Khali
or An Nafuad In the west, routes of all times have to run
eirther on the eastern edge of the Surat Mountains or on
the narrow coastal plain between the Surat Mountains and
the coast of the Red Sea In central Arabia the Tuwayg
escarpment and the Dahna sand belt are only traversable
at certain poinhts These physical factors played a major
role i1n shaping the route network in each vperiod of history
Nevertheless, the division into four different

networks is fully Justified and clear The shape of the
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route network of each period of history is different
from that of the others as can be seen from Fig 2 5
Three types of change in the pattern of traffic
in the period studied were possible to define
(a) The remarkable change from freight traffic in the
pre-Islam time to passenger traffic in the Islamic time,
(b) the change from trans-Arabian to regional traffic
in the eighteenth and nineteentlg centuries when the main
traffic became that on the routes between Mecca, Jedda,
Medina and Yopbu, and (c) The use of the motor vehicle
and the increase of the trafflc to and from Riyadh which
took place with the formation of the Kingdom of Sauda
Arabia
Being a hostile desert, Arabia, logically should
have been avoided by 1nternational traffic For the same
reason domestic traffic could not be expected to be of any
significance This is contradictory to the long history
of transport which Arabia actually had If we leave the
discovery of o1l and the modern evolution of transport in
Arabla aside, as we have done, five remarkable factors
should be considered bepind the shaping of the networks
and traffic we have just defined (a) Possessing the
camel was a significant factor, for without it Arabia

would have remained uncrossable until the twentieth century
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(b) The Geographical Situation was the factor that
produced the transit traffic and network which an
turn allowed the cultural impact which introduced the
Islam religion Had 1t not been on the way of the trade
between east and west, Arabla would have remalned a
negative area in transport (¢) The rise of Islam,
which came about as a result of the cultural contact
with the east and the west, was a factor that produced
the Ha)j traffic and network (a) The development of
8eca transport was the maln factor behind the change from
trans-Arabian to regional traffic which took place in the
eighteenth century (e) The use of the motor vehicle and
the modernisation of transport which started in the
beginning of the present century

Finally it may be agreed that the history of transport
in Arabia owesmore to historical and technological factors
than to physical environment Physical factors have
changed little but historical and technological conditions
have changea considerably It was due to the changing
strategic, cultural, technological and political factors
that Arabia witnessed various patterns of traffic and
different networks during the period studied in this

chapter
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CHAPTLR THREE

THE EVOLUI'ION OF MODERN ROADS

In this chapter the evolution of modern roads in
Saual Arabia is surveyed and the ainfluences upon their
development are examined Throughout this study roads
are treated as a product of human activities built to
serve certain requirements of life, and the hfpothesis
that roads come into existence only where and when they
are needed and can be afforded is tested This chapter,
therefore, starts with a pattern for social and economic
development, then examines the evolution of modern roads
1n relation to regional and national growth and ends
with an analysis of the present areal distribution of
road mileage

The Pattern of Socio-Economic Development

Socio-economic development in 1ts wider sense did not
start i1n Saudi Arabia until the late 1940's and early 1950's
Previously development was impossible because of the second
world war and the civil wars i1nside Arabia which led to the
tormation of the Kingdom of Saudi Arabia in 1932 (see
Chapter Two) Until this date, the Hijaz was the only
developed part of Arabia, and the socro-economic life of 1its

main cities was far ahead of any other part of Arabia The



economic suveriority of the Hiljaz, which was based on

the Hajj, was, however, challenged in the 1940's and

tne 1950'5 by the Gulf area as a result of the discovery
of oil, and by Riyadh, wtich vas cnosen to be the cavnital
of Ibn Saud's Kingdom Consequently, by about 1955,

Saudi Arabia had three relatively developed regions
located on an east-west axis with the holy cities at 1ts
western end, the 01l centres at 1ts eastern end and Riyadh
at 1ts centre It 1s important to state that the
developmrent of the three regions results from unexpected
Tactors the rise of Islam, the discovery of o1l and the
formation of Saudi Arabia No such miracles occurred 1in
any other regions, and thus socio-economilc development 1in
the rest of the country awaited planned development, which
wvas unknown in Saudi Arabia until only few years ago
Consequently, 1t was only in the present decade that
development started to reach the aireas which are not
located on the cast-west axis

The Pattern of Expansion of the Moderr Road Networh

Being one part of modeir develovment, the exvan.ion
ol modern roads has coincided to a remarkable extent with
the nattern of socio-economic development, which was
summarised above Modern roads were first built 1n the

Hijaz, tnen in the Gulf areca, then in the Riyadh region
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This was followed by the linkage of the three axis
regions and only recently, nodern roads penetrated
into the regions locatled far away from the east-west
axis

The first mwodern road was ouilt in the Hijaz in
1938, (Fig 3 1 A) tais was only a 73 kms road built
by Egypt with money from the Wagfs of the Holy Mosques' 1
The financing of this road by an outsider reflects the
voor financial situation of the Ibn Saud government in
those years The Hijaz attracted modern roads before
any other parts of the Kingdom for three obvious reasons
(a) It contains the two holy cities of #ecca and Medina
which are visited annually by a large number of pilgrims
Development of transportation was an obvious requirement
to facilitate tne rovement of pilgrims between lecca,
Medina and the port of Jedda, especially since the Hijaz
railway was destroyed in the first world war (b) As a
result of the Hajj, the fdijaz in general and 1ts main
cities of Mecca, Medina and Jeuda 1in particular achieved
a relatively high level of economic and social progress
The rest of Arabia was little more than a vast desert
with a few scattered oases in which camel transport was
sufficient to meet all the requlrements of 1ts economic

and social 1life (¢) The bad financial situation of the
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government did not allow any development, and as we
have seen the road which was built in the Hijaz was
financed by an outsider, as all Muslim governments
felt responsible for the holy cities and the development
of the Hajy facilities

It was only in 1950 that the construction of modern
roads in Saudi Arabia began In 1950 the Arabian -
Americar 0il Company (Aramco) built a few asphalt roads
in the Gulf area, where o1l was discovered in 1936 and
produced in 1938 During 1950 a 55 km long road was
built from the Darmam Junction to Ras Tannurah Road and
another shoirt road of 11 km was built to Ras Tannurah
Terminal A 45 km roaa was also built in the same year
between Abgaiq and Ayn Dar (Fig 3 1 B) An analysis of
the date of early road construction in the Gulf area 1s
necessary heire, since 1t 1s difficult to understand why
the construction of modern roads was begun as late as
1950 A large pipeline network and even an o1l refinery
were built i1n the area before any asphalt road Does
this contradict the theory that road development 1n Saudi
Arabia accompanied the general socilo-economic development?
If not, why did modern road construction not start in the
Gulf area before 1950? Many factors seem to have influenced

the date of the start of modern roads in this area (a) The
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activities of the Arabian American Oi1l Company in
Saudi Arabia were limited and orientated by the
outbreak of the second world war and 1ts strategy 2
(b) The topography of the oil area, being a smooth
wide plain, allowed motor vehicles to travel with a
reasonable speed and safety on slightly improved
roads (c) The nature of oil as a ligquid commodity
necessitates the construction of pipelines rather than
any other media of transport These three factors
worked together and caused the delay of the construction
of modern roads in lhis area which came in 1950 as a
kKind of luxury rather than a necessity However, road
construction by Aramco continued to show the expectea
progress in the 1950's

The road which was built from Jedda to Mecca 1in
1938 was, of course, not by any means sufficient for
moderaizing voillgrim transvort A road that linked Jedda
with Medina, and thus lMedina with Mecca via Jedda, was
badl, nezded Butl the distance involved was much greatler
than that Letween Jedda and mecca and thus a much greatcr
sur of mone, was reressary to build ttis rond, especially
as 1t would need to traverse the Surat Mountains The
government of Saud:i Arabia was busy with many problems
that vere more urgent than the construction of this road,

and did not have enough money for such an expensive
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oroject The first time the government of Saudi Arabaa
sovent money on roads was 1n 1951 Thecre 1s no written
evidence, but there s no doubt that the O 8 million SR 3
which were sovent 1n that year went for the improvement of
the Jedda - Medina road In the following year (1952)
the government started the construction of the Jedda -
Medina road (Fig 3 1 C) The first section (100 km from
Jedda) was finished in 1953 and the whole road was completed
in 1955 The construction of the 424 km roaa from Jedda
to Medina was among the biggest projects of the early
1960's, causing a rise 1in the government's popularity
among the people of the Hijaz as well as among Muslims
in all countries Pilgrims now, for the first time in
history, were able to use motor transport for their whole
Journey between Jedda, Mecca and Medina with safety and
comfort The trip from Jedda to Medina was shortened from
an average of two aays to an average of 6 - 8 hours, and
the possibility of unlimited delay was ended All these
benefits, of course, encouragea the government in the
construction of more modern roads

In 1954 there were two separate modern road networks
(a) the Hijaz road network in the west, which consisted of
the two holy roads between Jedda, Mecca and Medina and the

30 Km road between Ta'if and the King's Palaces at
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Al Hawiyah, a total of about 527 kms, and (b) the Gulf
area road network in the east which consisted of 4OO kms
of modern roads connecting the oilfields with the main
ports and administrative onoints The two small networks
were separated by a distance of about 1500 kms of desert
which had no modern roads (Fig 3 1 C)

The isolation of eentral Arabla fiom the outside
world, even from the more developed parts of Arabia 1in
the Hijaz or the Gulf area, was a logical result of the
vast distances and the physical barriers The Dahna
sand belt in the east, the escarpment of Tuwayq in the
west, the huge sand bodies of An NMafud in the north and
Rub' Al Khali in the south were among the most important
physical barriers that i1solated central Arabia Thais
si1tuation was changéd by the formation of the Kingdom of
Saudi Arabia and the choice of Riyadh as its capital
Riyadh, the small, isolated town in the centre of Arabia,
was to be changed to the main centre of the country and
gradually the centre of the road network, especially as
the financial status of the government was improving
remarkably from increasing oil revenues The decision to
transfer all important government offices from Mecca to
Riyadh which appeared very clear in the latest yjears of
King Ibn Saud's 1life, and which was carried out 1in the

early years of the reign of his elder son, King Saud,
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meant that Riyadh would be developed as a modern city
This 1n turn meant the construction of government
buildings, streets, houses, shons, and that a large
gquantity of different types of goods were needed to
suvply the growing capital To achieve this, Riyadh
had to be linked by a modern road or a railwav with a
modern port on the Gulf  Darmam was chosen to be the
port and was linked with Riyadh oy a railway This
twin project which was completed in 1952 (Flg 2z 1 D)
was tne most i1mportant factor in the development of
Riyadh (see Chavoter Ten) Most of the reguired building
materials and goods waich were badly needed for the
development of Riyadh cnme via the rew port of Dammam
and were carried Lo Rayadh by the mouern railway In
1955 a short asphalt road of 11 kms linked Riyada wita
Ad Diiiyah and in 1956 another road of 85 kms was built
to Al hharj These two short roads linked Riyadh with
the two main agricultural areas around 1t and created a
third separate road network in the middle of the east -
west axis (Fig 3 1 D)

Each of the three small, separate road network of
the east - west axis was exnanding The road netlwork
of the Gulf area reached Khurays in 1958 as a result of

the discovery of oil in that area, which 1s only 150 kms
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east of Riyadh The construction of the Riyadh - Xhurays
road started in 1958, and 1in 1961 the linkage between
the two road networks of the Riyadh and the Gulf area was
achieved (Flg % 1 E) Since then the expansion of the
Riyadh road network was orientated towards the west to
achieve a linkage with the Hijaz road network In 1961
a road of 170 kms was constructed from Riyadh to Marat,
in 1962-3 arother 170 kms were constructed from Marat to
Ad Dawadmi, in 1962-63 a 66 km road was constructed from
Ad Dawadmi to Ber Sagra and in 1964-65 the construction
of the 473 km road from Ber Sagra to Taif linked the moad
network of the Hljaz with that of Riyadh and conseguently
with the Gulf area road network (Fig 3 1 F) This created
a road network which extended from the Gulf to the Red Sea
via Riyadh

Modern roads penetrated from the centres of the east -
west axis both northwards and southwards The Tapline road
which was improved in 1947 at the time of laying the
Trans - Arabia oil pipeline, was constructed as an asphalt
road 1n 1965-68, (the 296 kms from Al Qaysumah to Rafha
were constructed in 1965, the 522 kms from Rafha to Turayf
in 1967 and the 251 kms from Al Qaysumah to An Nu'ayriyah
1n 1968) From Medina, the east - west axis road network

expanded to the north reaching Tabuk in 1964 From Riyadh
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a modern road of 541 kms was constructed in 1968 to
Wadi Ad Dawasir along the Aflaj region At the time
of writing the exvansion of modern roads is advancing
at a very fast rate (Flg 3 2) Consideration was
also given recently to the improvement of rural roads
By 1967, about 1,850 kms of rural roads were improved
in the regions of Jedda, Riyadh, Al Baha, Abpa, Gassim,
Dammam and Haail

The above survey 1s aimed to show the close
assoclation between the expansion of the modern road
network and the pattern of socio-economic development
Both socio-economic and road development were not, however,
associlated with the pattern of the density of pooulation
As can be seen by comparang Figs 3 1 and 1 2, districts
with high population densities (e g the southwest) did
not attract modern roads before the three east - west axis
regions which have the primate cities (Flg 1 3)

Bodies Responsible for the Evolution of liodern Roads

If we set aside the Egyptian government, which built
the Jedda - Mecca road in 1936, three bodies are responsible
for the construction of the nresent road network or Saudi
Arabia The Arabian - American Oil Comvany (Aramco), The
Trans - Arabian Oil Pipeline Comwany (Tapllne), and the

Zovernment (table 3 1) Aramco 1imoroved a road network 1in
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the Gulf area during the period 1950 - 59 to support

the o1l industiy, and auring this period 1t built an
average of o8l «ms per annum The Tapline improved the
Tanline roid in 1947 and poved 1t in 1905-£ s was
explainea above Tae governncnt of Saudi arabia acid 10t
construct any modern 1o0ad until 1952, bLut since thern 2t
has been building ne# roads at 2 reasonable rate as can

be seen fromw tavle 3 | The length of roadsbuilt by the
governmecnt each jears 1s clowel, related to the governmrent
income wnich was highly dependent on o0il, as can be seen
fiom I'tg 3 3, the period 1956-60 which was characterised
by an interruption in the economic growth was also a

slump wmerioa for road development However, since 1960
the length of roads constructea by the government each
year has been increasing at a hiugher rate than that of the
oil revenues or the government budget

Relationship Between Road Mileage and the Main

Influencing Phenomena

It has been seen that most of the roads which were
built during the last decade were orientated mainly towards
the regions with high population densities, as such regions
were neglected 1n the early stages of road develooment The
aim of this section 1s to i1investigate the relationship
between the present distribution of asphalt roads (existing

roads as well as roads at present under construction, but
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not rural or intra-city roads) and the population
as well as the other relevant factors involved To
do this, the length of roads in each of the 18
population census districts was compared with the
population and the area of each district A correlation
analysis between road mileage and population in the 18
districts showed a high association between these two
variables with r = O 74 at the 99 9 confidence level
(data were normalized by log transformatlon) The
regression of road mileage on population 1s shown in
Mg 34

The value of the above comparative analysis between
road mileage and population 1s, however, hindered by the
fact that the districts are of unequal iéie’ agg that the
road mileage 1n each district 1is affected/only/the si1ze
of the/gﬁggqg;mag¥ghﬁ%%%;rlI%%Eﬂzfno%é%f when the road
mileage was compared with the area factor the result of
a correlation coefficient analysis was as high as r = 71
at (nearly) the 99% confidence level Consequently, 1t
was found that road mileage should be compared with both
the population and areas as one 1ndependent factor

Conventionally to combine the two factors of population

and area 1n one, the population density 1s used Such a

method, however, may give misleading results The following
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hypothetical example 1s especirally designed to show
the weaknesses of the density method and to prove
Lthat the best wav of corbining the pooulation and
area factors 1s by multiplying the square root of the
povalation by the square root of the area

A Hypothetical Example

Section 1 Section 2
District Pop Area Distract Pop Ares
Density I 10 + 5 =2 I 5- 10 =05
Method I1 20 - 5 =4 II 5% 20 =0 25
Multiplication I 10 x 5 = 50 I 5x 10 = 50
Method IT 20 x 5 = 100 II 5 x 20 =100

The above hypothetical example 1s based on the
assumption that road mileage 1s proportional to the
population and area factors and that the populations of
the two districts are similarly distributed As can be
seen from the first section of the example, where the
area factor 1s equal and the vopulation factor varies,
the ratio of district I to district II was similar in both
methods (1 2) meaning that either methods can be used
The second section of the example 1s, however, more
1mportant to notice In this section the population
Tactor 1s equal whilst the area factor varies As can be

seen, the ratio of district I to district II 1s 2 1 1in



the density method and 1 2 1n the multiplication
method At this stage we should reject the density
method as it means that district II should have less
road mileage than district I, although the former
has an equal population and twice as much area than
the latter On the other hand, we should accept the
multiplication method which indicates that district
ITI should have more road mileage

It must be admitted, however, that the multaiplication
method need some modifications since the 5 wmeople who live
in 20 km2 do not, 1n reality, need twice as much roads as
the 5 peovnle who live in 10 Km2 This shortcoming can,
however, be overcome by the use of the square root instead

of actual data b

With the use of square root we get a
ratio of 7 10 i1nstead of 1 2

It should, however, be noticed that both the
multiplication and density methods fail to take into account
the way in which the population 1s distributed (concentrated
or scattered) which 1s an important factor, as shall be
seen later It follows, that the value of such comparative
analysis 1s reducea with the use of un-unified large
districts and incrensed with the use of small unified cells

It was of some interest to find that the results of

a simple correlation analysis, using the square root of
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population times the square root of the population
against road mileage, was similar to the results of
a multiple correlation analysls using three variables
(populatlon, area and road mlleage) Both correlations
gave a result of r = + 83 at the 99 9 confadence level
(data were normalised by log transformation) The
assoclation between the road mileage and the population
and area factors 1s shown in I'ig 3 5 by two trend -
surface maps (A) first degree trend-surface and (B)
second degree trend-surface On these mavs the values
of the population were plotted on the vertical axis, whilst
the values of the area were plotted on the horizortal
axis The surface, which i1epresents the road rileage,
1s sloping from the boitom-ri-ht to the upper-left lhis
association betweer road mileage and the population and
area 1s =21lso shown 1n Fig 3 6 1n a simole regression using
the square root rultiplacation method

Suiprisingly, the findings of our analysis indicate
that the effect of the population - area factor on the
road mileage 1s similair 1n Saual arabia to the effect of
this factor on road mileage in Ghana snd Nigeria though
the geographical characteristics of the last two countries
are considerably different from those of Sandi Arabia In

both Ghana and Nigei1ia the vopulation factor accounted for
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about 50% of the variations i1n road mileage ana the
addi*ion of area as another independent factor
accountea for another 207 , while 1in Saudi Arabaia
the factors accounted for 57% and 15/ respectively
In the three countries the total explained variation
was about 70% (a step~wise regression was used)

Factors ether thar the population and area account
for about 30 of the variation in 1o0ad mileage These
other factors are here studied from the map which shows
the residuals of road mileage fromr the regression
(Fig 3 7) This map i1ndicates that the main other
factors alfecting the road mileage are the distribution
of population within each district, the location of each
district (1solated or intermediate) and the social and

economlc sctivaties

(A) The Distribution of Population

The main point revealed by the residual map 1s the
influence of the distribution of the population upon the
road mileage of each daistrict or the fact that a smaller
population scattered in a large area needs more roads than
1ts share from the regression - while 1f the population 1is
concentrated in a number of big cities or a cluster of
towns 1t needs less roads than 1ts share from the regression

lhe districts on the east - west axis (Mecca, Riyadh and
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the Gulf district) all have negative residuals though
they are the areas with the best road services This
results from the facl that most of the population of

the district of Riyadh is concentrated in one caity
(Riyadh) Also most of the population of the lecca
dlstrlct/zzncentrated 1n three citles separated by very
short distances (Mecca, Jedda and Taif with a distance
of 72 kms between the first two and 88 km between the
last two) In the Gulf srea almost all the population

1s concentrated in two clusters of towns (the Dammam

and Hufuf clusters) with a maximum distance of about

20 km between the towns of eacn cluster and 70 km between
the two clusters In the three districts, a few short
but first class roads are sufficient to serve the large
vopulation because of their concentration On the other
hand a scattered population needs more roads (per canita)
to be served adequately and thus we find the districts of
Jizan, and Buljurashil have positive residuals 1in spite
of their inadeguate road services (In case this point
is still not clear, the reader should consult Fig 1 2
and Fig | 3 for information about the distribution of
the population in the various districts) It 1s because
of this factor (the distribution of the pooulatlon) that

a country like Saudi Arabia needs high per capita roads
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to be served adequately, which 1s a major oroblem of
transportation in this country

(B Hostile Environment or Isolation / intermediate or
strategic location

These are two factors which have different effects
upron the road milesge The hostile environment or
1solation factor usually results in a total absence of
the population factor and thus of roads as 1s the case
1n the Rub' Al Khali, Ap dafud and the Dahnn Isolated
location often leads to fewer roads than expected from
the repression because such districts are not crossed by the main
national or internationsl rcads, Najran, has a negative
resydual mainl, because oi 1ts locatior on the edge of
Rub' Al Khala On the other hand tone districts with inter-
medirate locations are passed b, the main national or
international roads inspite of taeir small area or small
population and thus such districts tend to have positive
residuals Afaf, which 1s traversed by the Riyadh - Taif
road, has a nositive residual only because of this factor
Wwhen such a district wilh an intermediate location has a
longish shape w~hich makes 1ts boundaries parallel to the

district
traversing road (such as the Northern Boundaries/which 1s
traversed by the Tapline road), the district concerned
tends to have a higher positive residual Also when such

an i1ntermediate location 1s accompanied by some strategic



importance, the district concerned (the Northern District)

tends to have a nigh positive residual 50 this district

}ggs;a%aJf%3226¥¥§t;gc1n81gn1fioant populatlion size, mainly

‘s —therrerrestarrsEsr¥e because 1t overlooks the Gulf of

Agaba Owing to this strategic location roads were built
’ to link the inland town of Tabuk with both Hagl and Ash
Shaykh Humayd on the coast of the Gulf of Agaba I'abuk 1is
the largest military town in the northwest, Haql 1s the
nearest Saudi seaportto Ilat (the only Israeli vort on the
Red Sea) and Ash Shaykh Humayd overlooks the southern
entrance to the Gulf of Agaba

(C) The Economic and Social Activities

Broadly, districts with low economic and social
activities (and with no intermediate or strategic 1ocat10n)
tend to have negatlive residuals taough they have no
population concentration flail, Najran, Asir, Ranya and
Al Khaslira all have negative residuals because socially
and economically they are backward districts

Conclusion

This study has shown the validlty’of the hypothesis
put forward at the beginning of this chapter, that modern
roads i1n Sauvdi Arabia were a product of human activaities,
built to serve certain requirements of life and came 1into

exlstance only when and where they were needed and could
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be afforded The spatial development of modern road
network followed an east - west ggégi;patteln which

1s also the pattern of the socio-economic development

and in 1ts overall growth modern roads have been

closely associated with the discovery of oil, with

the 1ncrease 1in the 01l revenues and more directly with

the growth of the government budget Some of the findings
in this cnapter are of sipgnificant geogiaphical interest,
mainly the fact that the early development of roads in
Saud1l Arabla was not associated with the vattern of the
density of population but with the location of the primate
cities Also i1nteresting 1s the finding that the relation-
ship between road mileage and the population - area factor
has a similar degree of associration in Saudi Arabia, Ghana
and higeria insnite ol the geographical differences betweer
Saual d1abia and the other two countries Future research,
1t 1s honed, will attcmot to reject or suvport the general
aoplicability of the regression model to undeideveloped

countries
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CHAPTER FOUR

Some Physical Problems in Road Location

Roads are always considered to be the most
independent media of transport as far as physical
ftactors are concerned 1 They are not as sensitive to
relief as canals or even railways, neither are they as
sensitive to climate as airways In fact one can say
that with modern technology roads can be built under
any physical circumstances

Nevertheless the physical environment does affect
the location of roads It does so by affecting the
construction cost, the design speed, the safety standard
of' roads as well as the cost of transport

The construction of a direct road between settlement
'A' and settlement 'B', for example, may be technically
possible, even though there is a physical barrier in the
area between them But because of such physical barriers,
the direct road may not be economically acceptable due to
the high cost of the earthwork required in order to over-
come that barrier Such a direct road may also be
unacceptable because of 1ts low design speed and safety
standard which result in high cost of transport

Consequently this road may be diverted from the direct

. ...
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line In this case the road becomes longer and thus
1ts overall cost of construction and the cost of
transport becomes higher So, whether this road is
divertea or not, 1t tannot escape the effect of the
physical barrier

The physicel environment thus affects the location
of roads by presenting barriers or problems in road
location The aim of this chapter is to study these
problems and investigate their impact on the location
of roads in Saudi Arabia

The Surat Mountains Problem

The main physical characteristic of the western
region of Saudi Arabia is the Surat Mountains range
These Pre-Cambrian mountains rise boldly from the narrow
coastal plain along the Red Sea eastern coast They
extend from the Gulf of Agaba in the north into the Yemen
in the south, ranging in elevation from 7,000 feet in the
north to 8,000 feet in the South

Because of their length, structure and location, the
Surat Mountains form & serious problem in road location in
this part of the country Consequently throughout history
roads in western Arabla have followed the coastal plain
and the wadis, which are the natural ways Roads of north-

south and south-north direction either follow the coastal
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plain or the long wadis which are cut i1n the mountains
themselves Roads of west-east direction have no
alternative but to use the wadis which suit thelr
direction

However, most of the roads, whether ancient or
modern, follow the wadis rather than the coastal plain
simply because most of the settlements in the region
are located along the wadis The coastal plain did
not encourage settlements because of its high temperature
and humidity, saline underground water and the infrequent
use of the Red Sea by the Arabs in the past Further, the
east-west direction and the high peak of run-off of the
wadis of the coastal plaln make them form a barrier to
roads

The Surat Mountains problem can be best 1llustrated
by the Mecca-Taif road I'he problem of this road 1s a
problem of elevation Mecca 1s 277 metres above sea-~level
while the elevation of Taif 1s 1682 metres The direct
distance between the two cities 1s 60 kilometres, therefore
the average gradidnt 1s 23 4 metres per kilometre More-
over, the change 1in elevation 1s not gradusl Pig [ 1
shows that about 16 kilometres west of Taif there is a
steep increase from an altitude of about 1,000 metres to

20QQ metres
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Because of this problem of elevation the old road
followed Wadi Al Yamarlyyah where the elevation increases
gradually from 277 metres at Mecca to 429 metres at
Ash Sharayi to a maximum of 1230 metres at As Sayl al
Kabeir before reaching Taif which 1s 1682 metres above
sea-level This road is 107 kilometres long or 80%
longer than the direct distance between the two cities

The present road, which was completed in 1965, takes
a more direct way by going from Mecca to Arafat, Shidad
and then climbing tne bold mountain at Jirubah only by
twisting round the mountains through cuts, embankments
and bridges until it reaches Al Hada which is about 2999
metres above sea-level The road then descends gradually
to the elevation of Taif This road is 89 kilometres
long or 29 kilometres longer than the direct distance
Most of these 29 kilometres were caused by the bends
necessary to climb the steeply rising mountain at Al Hada

Because of this problem of elevation the cost of
constructing the Taif-Mecca road was higher than for any
other road in the country, On average it costed 1,300,000 SR
per kilometre and the section traversing Al Hada costed
about 4,000,000 SR per kilometre The average cost of
road construction in other parts of the country i1is about

200,000 SR per kilometre
















In spite of such a high cost the design speed
achieved 1is only LO-45 Km/h for a large part of this
road Moreover, the safety standard is very low
speclally during rains when traffic may be stopped by
landslides falling down on the road and the wadis bringing
huge amounts of gravel on various points (See Figs 4 1
and L 2)

In view of this high cost of construction and
maintenance and this low design speed and safety standard,
and after travelling on both the present road and the
Yamanyyah road, one comes to the conclusion that the
Yamaniyah road should have been re-constructed instead
of the present road Such a conclusion is also based on
various other facts (1) The Yamanigyah road passes via
areas with agricultural votential, good soil and water
supply and many settlements such as Ash Sharayi, Az Zayma'
and As Sayl Al Kab®ar(Fig 1§ 3) (2) Taking into account
the average cost of road constfuction in the Western region,
together with the fact that most of the necessary earthwork
had already been done for the Yamanyyah road, as seen in
Fig 4 L, the cost of the construction of this road can be
estimated at around 53,500,000/SR (500,000 SR x 107Km)
or 63,200,000 SR less than the cost of the consgruction

of the present road (3) The present road has the
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advantage of being 19 kilometres shorter than the
Yamanwi/ah road but the difference in the transportation
cost which resulted from the difference in length
would be off'set by the lower maintenance cost, lower
accident cost and higher design speed of the Yamanyyah
road However, since the present road has already been
built there 1s no need to carry this discussion any
further

The i1mpact of the Surat Mountains on road location
in the wWestern Pegion can be 1llustrated better by referring
to the location of the Tabuk - Hagl - Ash Shaykh Humayd
road Fig 4 5 shows the impact of this problem on the
coat of construction and the design speed of the possible
alternative alignments Since this road was to link three
towns it falls within the Steiner's problem "“If one of
the angles of the triangle 1s equal to or greater than
120° then the villages at the other vertices should be
directly connected to this vertex If, on the other hand
all angles in the triangle are less than 120° the solution
1s to connect all three villages to a jJunction point so
located that all three roads meet at 120° angles" 2 In
the case of the Tabuk - Hagl - Ash Shaykh Humayd road a
Junction was required but the Surat Mountains problem did

not permlt an optimum location for this Junction or the
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roads which link 1t with the three towns Because of
the difficult morphology of the area the road follows
the plains whenever vossible, 1f plains are not
available then the road follows the bottom of the
wadls between the mountains, 1f such wadis are not
available then the road has to be built on hill sides
The 120° Junction theory and the availability of nlains
and wadis deterrined the location of the possible
alignment of this road as can be seen in Fig & 5 In
all cases, but a section of seven kilomet¥s®s, the road
follows the plains or the bottom of the wadis

When A and B of Fig L 5 aie comrpared with each
other 1t 1s easy to notice that in general roads which
follow the plain cost less than 300,000 SR per kilometre,
1n average roads following the valley bottom cost about
300,000 per kilomelre, while roads on hillside cost over
1,000,000 SR per kilometre In fact the cost of one
kilometre of this last section was estimated to be
6,000,000 SR -

When A and C of the same figure are compared we find
that i1in general roads which follow the plains have a
design speed of 50 - 60 Km/h

When A, B and C of Faig b 5 are compared 1t 1s very
clear that the bSurat Mountains problem affected the

location of the Tabuk-Hagl Ash Shaykh Humayd road by




limiting the possibilities of building a direct road
according to the 120° theory and by increasing the
cost and lowering the design speed in large sections
of this road The impact on the cost of transport is
too obvious to need emphasising here

The Problem of Escarpments

Central Arabia is dominated by several steep,
west-facing escarpments with gentle eastern slopes
Most of these escarpments are 'cuestas' formed where a
geologically younger st&ata is laild on an older one
Consequently, these escarpments have a general north-
south direction following one another from west to east
Geologically, the further we go to the east the younger
these escarpments become

As it is the general rule in geomorphological regions
dominated by cuestas, the tace of each cuesta 1s adjacent
to a subsequent plain parallel to it The face of the
cuesta 1s usually cut by the (obsequent water courses
running against the general slope of the stratas from the
top of the cuesta to the subsequent plain

Tuwayq (Middle Juriasic limestone) is the longest
and highest of the escarpments of central Arabia It
has a length of about 500 miles and 1ts average height

from the adjacent plain 1is 800 feet Tuwayq and all the
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other escarnments have a northwest - southeast
direction in the part north of the 2,,° latitude line
and northeast - southwest to ihe south of that line

Due to their direction, these escarpments form
a problem for the roads of east-west direttion The
only natural ways for such roads are the gaps that
have been cut in the face& of these escarpments by
water courses Roads of north-south direction have
no choice but to follow the subsequent plains adjacent
to the faces of the escarpments

All through history roads have followed the natural
ways of this region not only because they provide the
best morphology but also because they contain most of the
settlements in the area The subsequent plains due to
their morphology have more water resources, better agri-
cultural lands and better accessibility than other parts
of central Arabaia

To demonstrate the impact of the escarpment problem
on road location three sections of the Riyadh - Taif road
are here studied in some detaill the first section traverses
an escarpment through a natural gap, the second traverses
a much more difficult escarpment without using the best
natural gap, and the third section follows a subsequent

plain
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The escarpment of Safra As8ark which is adjacent
to the Dawadmiplain is not very high, but forms a barrier
to the Marat-Dawadmi road (part of the Riyadh - Talilf road}
As can be seen from Fig 4 6 the road traverses this
escarpment through a natural gap cut in its face by Wada
Tasrir and Wadi Hamayyan The gap which 1is followed by
the road cuts the escarpment into two parts Safra Hagil
to the north and Safra Ad Dumaythiyat to the south The
location of the town of Dawadmi and some other towns 1in
the area can be related to the accessibility provided by
this gap and the problem of the escarpment of Safra As8ark

The impact of this problem on road location can be
seen, however, in the Adirab section of the Riyadh-Taif
road This is the sectlion which traverses the escarpment
of Tuwayq without following a very clear cut natural gap
The problem here 1s caused by the suddén rise of Tuwayq
from an elevation of 670 metres to 894 metres above sea
level Tuwayq thus forms a vertical wall which rises for
about 224 metres above the Muzahmiya plain

The natural way through this wall is the gap made by
Wadi Al Hisyan and Wadi Hanifa 65 kilometres northwest of
Riyadh This gap was wisely used by the ancient caravaners
and by motor vehicles until 1962 when the present asphalt
road was built at Al Adirab 30 kilometres southwest of

Riyadh

A









At Al Adirab the escarpment of Tuwayq is cut by
a fault followed by Wadai Shuib Al Ha The escarpment
at this point consisted of two cliffs, the higher one
is 70 metres high but with an easy side, the lowei one
forms a real perpendicular wall The road traverses
this cliff by means of a series of channels and viaducts
and then an embankment before reaching the plain of
Al Muzahmiya b (See Fig L4 7)

The i1mpact of the escarpment of Tuwayqg on the
Adirab road caen be seen from different angles First,
the cost of the construction of this road was 2,000,000 SR/Km
against 200,000 SR/Km for the road on the Muzahmiya plain 2
Sgcond, even with such a high cost the road has a design
speed of only about 30 XKm/h at the part descending Tuwayq
compared with 100 Km/h for the road on the Muzahmiya plain 6
Moreover, the safety standard of the Adirab road is very
low, and the citizens of Riyadh call 1t "the road of death"
(see F1g L 8)

The effect of the Tuwayq escarpment problem can be
better appreciated when the Adirab road is compared with
the Muzahmiya road This road runs on the Muzahmiya plain

parallel to Tuwayq following the smooth gquarternary
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morphology of this subsequent plain as can be seen in
Fig L4 9 This road has a relatively low cost,

200,000 SR per kilometre, high design speed (100 Km/h)'
and high safety standard which result in low cost of
transport

The Problem of Sand Formations

Saudi Arabia's land surface is covered in many
places with several huge sand formations The largest
of all is Rub' Al Khali (Empty Quarter) which occupies
an area of 250,000 square miles, or three times the size
of Great Britain The second huge sand body 1s An Nafud
which covers an area of 22,000 square miles Between
these two remarkable sand formations there are several
long, narrow belts of sands extending from north to south

in central Arsabia The DahmBa 1s the longest of these

belts as 1t extends for 800 miles, linking An Nafud in the
north with Rub' Al Khali in the south West of the DahBbaa
and in-between the escarpments of central Arabia there are

several other sand belts coming from An Nafud to the south

but none of them 1s long enough to reach Rub' Al Khali
Apart from these main sand bodies sand formations are
found in all regions of the country but on a much smaller
scale

Thus the sand formations problem 1s the most common
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throughout the country Moreover, it 1s the only
problem which has so fa: remained insoluble in two
cases as far as land transport 1is cohcerned Neither
Rub' Al Khali nor An Nafud have ever been penetrated
by roads

However, in any barriers neither the size nor
the structure are as relevant to road networks as the
geographical situation of these barriers These barriers
become problems when they are situated between two
settlements or two sites that need to be linked with each
other by a road or a railway Rub' Al Khali, though the
largest sand body in the country does not really form a
barrier between any two varts of Saudi Arabia On the
other hand An Nafud, though much smaller than Rub' Al Khala
forms a more serious problem for the road network since it
separates the northern region from the rest of the country
In fact, the northern region, because of An Nafud barraier
1s geographically part of the Syrian rather than the
Arabian desert Its linkage with the rest of Saudi Arabia
is only possible via two corridors one at the eastern end
LO kilometres wide and the other at the western end 20
kilometres wide The eastern gap is used by the Tapline
road and the western gap 1s due to be used by a new road’

according to present road programmes So far, there 1s




124

no intention to link central Arabia and the north
reglon with a more direct road and thus the traffaic
from say Al Gassim to Ar'ar has to go around via
Medina-Tabuk or the other way via Riyadh and the Gulf
region

It is due to their geographical situation that
the sand belts of central Arabia form a more serious
problem than either of the two huge sand bodies By
having a general north-south direction these sand belts
stand 1n the way of the most important link in the road
network between the oil area, the political centre and
the holy eities

Certainly the Dahpgs 1s the most serious physical
barrier for the Dammam - Riyadh asphalt road and railway
This sand belt has no gaps that can be used by routes and
thus the two routes had to be built over the sands with
some degree of protection ¢ )

The sand belts west of Riyadh are not as continuous
as the Dahma. but are cut 1in some places by gaps which
are sandless These gaps have long formed natural routes,
and consequently we find some relatively important towns
located on them For example, Shagra and most of the
settlements of Al Washm are located at a gap i1n the most

difficult sand barrier west of Riyadh
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The problem of sand belts west of Riyadh is
enlarged by the problem of the escarpments since
these sand belts usually cover the subsequent plains
which form the natural ways 1n this reglon

It is mainly due to the sand bekts of Nufud
Qunayfida and Nufud Assir that the Riyadh - Taif
road was diverted to pass through the gap that separates
these two sand belts, thus becoming 150 kilometres
longer than the direct line Fig L _2 shows how thais
road traverses this obstacle through a sandless gap of
17 kilometres in width

It may be ainteresting to mention thet the government
is considering the construction of a more direct road
which would cross Nufud Assir through metal-walled
tunnels 8 The construction cost of this direct road
was estimated by a consultant firm to be as follows

Table L4 1 Cost of Road Construction in Six Different Types
of Terrain, exclusive of engineering supervision cost

Description SR per Kilometre
Aeolian sand in depth 993,000
Dikaka (static sand valley) 1,86 ,000
S1lty Wadi Beds 403,000

Outcropping rock including dyke systems 387,000
Fragmented and boulder-strewn surfaces 321,000
Pebble sheets overl,ing well graded sands258,000

Source Howard Humphreys, Keeble and Partners, Riyad-Al'
Quwayiyah - Zalim Road, p 15 (unpublished preliminary
report submitted to the Road Department in January, 1967)
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Drifting sands are one of the most common problems
in road maintenance Fig L4 1D shows some types of
hindrance from drifting sands in various parts of the
country This problem has been seriously considered by
Aramco which undertook some experimental research on the
best way of protecting roads and oil installations from
sands These experiments proved that there is a relation-
ship between the gradient of the road and the amount of
sands that may cover 1t by the force of the wind E Fig 4 1%
shows that the best gradient for roads 1in sandy areas 1s
with slight elevation at down wind side Six inckes in 30
feet was found to be sufficient The worst gradient was
found to be that with depression of the down wind side as
this will cause accumulation of sand on the full width of
the road

Stapilization of sand on the sides of the roads was
found to be very effective, and may be done by the spraying
of any liquid or by plantation In Saudl Arabia the spraying
of high gravity penetration o1l has been used to a remarkable
extent in the eastern area (see Fig 4 12)

Other Physical Problems

Apart from the main problems discussed above, the
physical environment of Saudl Arabia presents many minor

problems 1n road location and construction The huge slze
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of the country for example makes the distance involved
between road projects and sources of steel and asphalt
supplies very great Thus roads which are located in
the north-western part of Saudi Arabia cost more to
build than roads 1in the eastern area In the first
case asphalt has to be transported from Dhahran for a
distance of about 1,500 kilometres and steel has to be
transportea from Jedda for a distance of about 800
kilometres In the second case both asphalt and steel
can be provided locally from Dhahran and Dammam In
fact, the distance involved between the site of road
projects and the main cities has a clear etfect on the
cost of engineering and design studies The large
distance involved 1s also a problem in administration as
1t makes communications between project sites and main
headquarters a ditficult and expensive matter The inter-
national consultant firms use telecommunication systems
but unfortunately the Road Department has no such systems
yet

Aridity is another problem as water is needed for
work and the workers at the site of road projects Very
often water has to be transported from a long distance In
some cases the cost of transporting water becomes so high

that the drilling of wells at the site becomes justifiable










In ancient times the aridity problem was the most
important single factor that decided the location
of roads

So1l erosion is also a problem for roads in Saudi
Arabia The photographs in Fig L4 13 were taken from
different roads in different parts of the country to
demonstrate this problem It was surprising to find
such effects on roads built recently according to the
design and supervision of some i1international consultant
engineers

In fact, 1t was due to extensive so01l erosion that
wadls 1n Saudi Arabia are very wide and very deep (Wadt
As Sirhang for example forms a depression of 200 miles
long and 20 - 30 miles wide) So, although the country
1s & desert some big and expensive brldges have to be
built when a road 1is traversing a major wadi What
makes this problem more difficult 1s the fact that desert
rainstorms and floods are unpredictable, especlally where
data I8 scarce

The shape of the sea coasts of Saudl Arabira do not
present a problem for road location since they are fairly
regular Yet 1n the case of the Safwa - Ras Tannurd®road

the shape of the sea coast forms a locational problem



134

LOCATION OF ROADS IN RELATION TO
OIL FIELDS AND PIPELINES

EASTERN AND NORTHERN
S ~_ REGIONS

PIPELINE NETWORK

PIPELINE

OIL FIELD

oJURAYE ™ «
N

T—>

ROAD NETWORK

ASPHMLT ROAD

ASA

™ T/




The direct distance between the two towns 1s only
18 kilometres, but the road, Wecause of the shape of
the coast 1line is 33 kilometres long

Conclusions

The physical environment of Saudl Arabia has
presented some problems in road development and road
location through history as well as at present By
affecting the cost ot construction, the design speed,
the safety standa:d, the cost of transport and the cost
of maintenance these problems have affected the location
of roads in different ways and have presented different
problems in different regions

It must be said, however, that in spite of all the
problems mentioned above, the physical environment of
Saudi Arabla 1s 1n general favourable for road construction
Suitable so1l materials are usually available anywhere 1in
the country The general morphology of the country is also
favourable In fact 1t was this general morphology which
allowed the shavne of the road network in the eastern and
northern areas to be similar to the shave of the o1l pipe-
line Betwork The tapline 10ad which extends from the
Arab/Persian Gulf to the Jordanian border 1s in general as
straignt as the lapline 1tself (Fig L4 1L)

In general, roads are varallel to the burat tiountains




in the Western Pegion and to the escarpments in

central Arabia The two huge sand formations of

Rub' Al Khali and An Nafud are completely avoided by

the roads In the eastern and northern regions road

locations are not related to a particular physical

problem but to the o0ilfields and the pipeline network
Finally the Road Department should, however, try

to diminish the effects of physical problems on roads

through utilization of the advances in technology Such

problems can be best solved only by sufficient locational

and engineering studies based on reliable and sufficient

data
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CHAPTER FIVE

Some Human Problems in Road Location, Construction and

Maintenance

The previous chapter shows a close relationship
between the location, construction and maintenance of
roads and the physical environment of Saudi Arabia, but
the physical characteristics of the country are not the
only factors influencing roads

There are several human factors which affect in
one way or another the location, design, construction
and maintenance of roads According to the rule which
says roads appear where they are needed and can be
afforded (see Chapter Two), the function of a road 1s the
factor that decldes its general location For example if
there is a need for a road to link settlement A with
settlement B then the general location of this road will
be within the A/B area It was this function factor which
decided the east-west axis pattern of road development in
Saudi Arabisa

Human factors, like physical factors, may Justify
deviations in the A/B road from the direct line in order
to serve one or more settlements in the area between A and

B This type 1s a positive deviation while the one caused
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by physical barriers is negative The clearest example
of this type of deviation in Seudi Arabia is that of the
Dammam - Riyadh railway The direct éistance between
Riyadh and Dammam is 3290 kilometres, but the railway
was diverted to pass via Hufuf, Harad and Al Kharj, c
thus becoming 565 3 kilometres long, or 175 kilometres
longer than the direct distance

However, deviations caused by human factors are not
always of a positive type The deviations around Mecca
and Medina were built because non-muslims are not allowed
into the two holy citiles In these two cases the
religious barrier acted exactly as a physicael barrier

It is most important to realize that it 1s people
who décide the location of roads and it 1is people who
design and build them Road location thus depends on the
Judgement of the people, while its design, construction
and maintenance depend on their technical and labour
efficiency

In Saudil Arabia as well as 1in most other underdeveloped
countries this factor of labour force and technical ability
forms the most difficult problem in transport development
The main aim of this chapter, therefore, 1s to investigate
the dimehsions of this problem, its impact on road location,

construction and maintenance and then the ways in which
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Jaud1 Arabia has dealt with it

With a population of only 3 3 million (1962-3)
Saudl Arabia has a problem ot 1nadeqguate labour force
Further, according to the 1963 population census, men
of working age numbered only 822,000, of whom 165,000
were nomads

Another problem 1is the quality of the labour force,
the number of Saudis with a university degree was 1,818
in 1963-6L4 and only seven of them had specialized 1in
civil engineering 1

With such an 1nadequate labour force the development
of transport was handicapped in spite of the financial
resources for a very high rate of development When the
government decided to build an average of one thousand
kilometres of new roads every year it was found that sall
the local constructors were unable to bulld more than an
average of three hundred kilometres a year Even then
local constructors were shown to be unable to fulfil their
contracts with the government and projects were always
many years behina schedule kor example, though the
Mecca~Taif road was given to the most capable constructor,
this road was only completed in 1965 1instead of 1960 as
was stated in the contract which was signed by the

constructor in 1958 Another example is the Medina-Tabuk
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road which was supposed to be completed in 1961

according to the contract but was only completed in

1965 Though these two &xamples are the most extreme

ones, almost all roads built with contracts signed

before 1963 were not completed in the right time

Such delays not only prevented high rate of road

development but also resulted in economic loss owing

to the i1mmobilization of the capital invested in road

construction as well as to delay in the use of the roads
It was because of the lack of know-how that most

of the roads built before 1963 were badly located The

Medina - Tabuk road is saild to have been located on the

trail of the vehicle of the general director of the Road

Department at that time without any study Consequently

a large part of this road (the Medina - Khayber section)

had to be relocated only one year after 1ts construction,

and a study has also been completed for the relocation of

the Adirab road, & part of the Riyad - Hijaz road The

locational error of the Taif - Mecca road was discussed

in the previous chapter Such locational errors were a

result of the decision-making policy In the early 1950's

the decision to build a new road used to be taken by His

Majesty the King himself who might also decide the location

of the road by ordering that 1t should pass via a certailn



142

settlement or cut through a certaln physical barrier
Later the judgement of the general director of the
Road Department became of a considerable importance
in the location of roads, though, until 1963 the
precise location used to be left for the constructor
to decide without any previous studies

The design, construction and maintenance of roads
were all also affected by the problem of labour force
and technical ability Some sections of the Jedda -
Medina road had to be rebuilt after each desert rain
storm, and the Medina - Khayber road had to be rebuilt
only one year after it was constructed Further, untal
very recendly roads had very little or no maintenance at
all and the Road Department was about to face a major
reconstruction programme

This problem was solved in 1963 by importing the
required technical ability from abroaa In 1962 the
government asked the United Nations for technical assis-
tance In the same year a team of some United Nations
experts visited the country and since 1963 a permanent
team of experts hasc been responsible for the overall
planning and programming of road development and works 1in
Riyadh for the Road Department

In 1963 some international engineering consultants



were also hired to undertake the necessary studies
for each new road project and to supervise the local
constructors during their building of roads

At first the government did not want to bring in
foreign road constructors sipgply because such steps
would put locel constructors out of business Later,
it was found that even with the assistance of the
United Nations experts and the consultant firms the
local constructors were unable to carry out the road
construction programmes as planned Many roads were
behind scheaule Consequently a limited number of
foreign constructors were given some of the road projects

At present both the Road Department and the local
constructors are highly dependent on foreign technicians
and engineers Apart from the United Nations experts
and the foreign consultants the number of non-Saudis
working for the Road Department in 1968 were 56 civil
engineers, 34 surveyors, 16 draughtsmen and 1l other tech-
niclans

In this way Saudl Arabia solved the problem of an
inadequate labour force and technical ability, using some
of the foreign currency gained from the export of oil,
skilled personnel from abroad were employed Other under-

developed countrlies who lack the financial resources
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would not be able to solve this problem in the same
way or at least not on the same scale especially if
they have a balance of payments problem

Abaut 11 1 percent of tne money spent on road
construction in Saudl Arabia goes to the foreign
consultant firms Consequently road constmction now
costs on average about 35,000 SR per kilometre more
than 1t used to cost before 1963  About 20,000 SR of
this amount is the cost of foreign consultant engineering
services For some roads (Al Hanakiya - Al Nugrah Road)
the cost of the foreign consultant services was as high
as 38,000 SR per kilometre or 18 6 percent of the total
cost In return for this additional cost the roads which
had been built in Saudi Arabia since 1963 are probably
among the best in all underdeveloped countries in location,
design and construction

However, even with the assistance of the team of
United Nations experts and the 117 non-Saudi technicians
and engineers, the roads which were built directly by the
Road Department (without local or foreign constructors'
asslstance) are very poorly located, designed and constructed
The Mecca-Az Zayma road was totally destroyed by rain in tne
same year of 1ts construction Fig 5 1 strows some of the

defects in this road Duraing an investigation by the







author 1n May 1968 it was found that the longest distance
between the sites of two defects was as short as five
hundred metres
Conclusions

Human factors are by no means less important in road
location than physical factors They aecide the general
location of roads, justify positive deviations and in some
cases they may impose negative deviations

In road design, construction and maintenance the lack

of technicsl ability and adeguate labour force is no

doubt the most difficult problem as far as Saudi Arabila is
concerned However, having the required money Saudl Arabaia
solved this problem by importing experts, consultant firms
and constructors as well as technicians and engineers from
abroad

Is the high financial cost, with which this problem
has been solved, Justified? And how much should the country
depend on imported experts, consultants and technicians?
No definite snswers can be given to these questions Yet
it seems that at present there 1s no alternative but to
depend on imported techniclans Further, it would be wrong
to stop or slow down the development of transport merely
because of a dislike of the use of the hired assistance,

for this would hinder the social and economic growth of
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the country Furthermore, the contact with foreign
experts, consultants and technicians should help to
improve the local efficiency not only in the transport-
ation field but 1n social and technical matters 1in
general

The step which should be taken, however, is to
encourage the local technical ability to develop at the
quickest possible rate Objective educational courses
should be encouragea more, and high wages to the efficient
Saudi technicians and administrators should be given
According to the present wages policy & feoreign engineer
at Sauti (one of the foreign consultant firms) gets a
salary of 15,513 to 16,881 SR per month% while a Saudi
engineer with the same qualifications is given a salary of
1800 SR a month, or only one-ninth of the salary given
to the foreigh engineer Obviously this is not very
encouraging

Another step which could help in solving the problem
of the lack of technical ability is the participation of
various university departments in transport development
A university team formed of economists, geologists,
geographers and engineers could work as consultant for the
Road Department The possibility of the university

participation i1n transport development has not yet been
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explored

Finally it must be said that this problem of
inadequate technical ability is not limited to road
development but exiwts also on the Riyadh - Dammam
railway and particularly in the Saudi Arabian Airlines,
which depend on T W A for most of the technical and

even administrative work

References

1 The information on Saudi graduates were investigated
by the author in the summer of 196l for Aramco

2 The agreement for road engineering services, 1963
p 24 (Unpublisned)
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CHAPTER SIX

The Motor Vehicle 8Stock

This chapter is devoted to the study of the motor
vehicle stock It deals with 1ts size, 1ts composition
growth, supply and geographical distribution All these
aspects are studied in relation to the general economic
development and the other influencing factiors

The Size of the Motor Vehicle Stock

Regrefably, the number of motor vehicle in use 1s
not yet accurately known Only two attempts have so far
been made to estimate the size of the vehicle stock but
both have been based on unconvincing bases One consul-
tant firm (Ssuti)’ estimsted the average vehicle life
to be five years and thus came to estimate the number of
vehicles in the country to be 14,000 cars and 8,000 trucks,
a total of 22,000 (1961) Joubert,2 the chief of the U N
advisors working for the Roads Department, in Riyadh made
the only other attempt by estimating the number of vehicles
to be 16,000 cars and 12,000 commercial vehicles, a total
of 28,000 (1965) The method he used to come to that
estimate was, however, unconvincing, too, (224 per year
retirement or 10% the first year, 204 for three successive

years, then 304 per year) Both Sauti and Joubert used the




vehicle import figures as the base of their estimates

Vehicle import records and an estimated vehicle
lifetime were also used here for a new estimate of the
number of vehicles in use But taking into account the
conditions of roads, driving, traffic and types of
vehicles used in Ssudi Arabia as well as the average
vehicle lifetime 1n some other underdeveloped countrles,3
we estimate the average lifetime of vehicles in Saudi
Arabia to be six years for passenger cars, five years
for trucks and ten years for buses Buses were given
such a long lifetime because most of them are used only
during the HajJ season which 1is a period of only two to
three months a year (See Chapter Nine)

On the above basis the actual numbers of vehicles
1n use were estimated to be about 35,000 passenger cars,
22,400 trucks and 2,800 buses, a total ot 60,200 1n 1966
The growth of the number of vehicles in use can be seen
in fable 6 1

One should now ask 1f 60,000 motor vehicles are too
many or too few or optimum for a country like Ssudi Arabaa,
since 60,000 by 1tself means very little To give the
motor vehicle figures more meaning they were compared
with their counterparts in some Middle Eastern and other

selected underdeveloped countries in Asia, Africa and




Year Passenger

1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
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Table 6 1 Estimated No

of Vehieles in Use

Cars
?

14,566
15,455
15,584
16,016
16,716
16,278
18,075
20,745
25,589
30,422
3L, 941

Trucks

14,358
1l, 751
14,285
13,335
11, 16L

8,052

7,681

8,936
12,672
15,491
19,308
22,381

Buses

?

?
2,308
2,578
2,632
2,980
2,521
2,524
2,809

Total

?
27,076
26,537
29,643
36,397
13,601
52,254
60,131

1 Based on the vehicle import records, Statistical
Yearbook 1387 A A, 1967 A D Central Devartment

of Statistics, Riyadh, Saudi Arabia, p 189

2 Average lifetime was estimated to be

passenger cars,

buses

6 years for
5 years for trucks and 10 years for

South America as well as some highly developed countries

The size of population was taken into account but the

area was considered to be equal

(table 6 2)

Table 7 2 shows that Saudi Arabia has more motor
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vehicles 1n relation to the size of its population
than many other underdeveloped countraes However,
Libya which is the country in world most resembling
Saudi Arabia in size, wealth, climatic and population
conditions is much higher than Saudi Arabia in the
table with only 25 persons per automobile Further,
as Saudi Arabla has no internal waterways and only
one railway line 565 Kms long, and as most of the
other countries named in the table have one or both
of these other media of inland transport, Saudi Arabian
motor vehicle stock can be considered to be a small one
even 1n comparison with other underdeveloped countries
The analysis of the growth of the motor vehicle
stock in Saudl Arabia has 1ndicated a very close
relationship between transport development and economic
development (Fig 6 1) The main factor behind the
growth of motor vehicles is the importation which 1s
the only source of vehicle supply Import in general
and vehicle import in particular are dependent on the
general economic situation, and particularly on the
government expenditure which in turn 1s mainly dependent
on the o1l revenues The years with an increase in oil
revenues mean increased government expenditure which

leads to increased imports 1in general and increased
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imports of vehi%%if 1in particular (see Fig 6 1)
It 15 clear from/6 1 that although the growth of
both cars and trucks were affected by the inter-
ruption in the economic growth in the period 1956-60,
the effect on trucks was much harder than 1t was on
cars The reason behind this can only beexplained
by examining the function of cars and trucks in
transport Cars are used for vassenger transport
while trucks are used for freight transport mainly
from the main ports to the i1nland cities Since Saudi
Arabia has no other large industry except oil, the
freight road transport in the country 1s mainly used
for the distribution of imports A decline 1in imports
means a decline in the use of trucks and in the demand
for trucks

Although the 1956-60 economic crisis has made the
relationship between the general economic growth and
the size and growt® of the motor vehicle stock very
clear 1t made the prediction of future growth wifficult
ara less reliable The growth of the notoir vehicles in
use since 1961 was higher than average becsuse of the
cecline bclveen 1©57 ana 1961 Trucks because of their
strong decline 1n 1957-61 showed anc increase of 384 per

annum 1n the period 1962-66 while passenger cars because



they were less affected by the economic crises showed
an increase of 24Y per annum On the other hand if
we 1nclude the veriod of decline 1°57-61 without
considering the previous period of growth we shall
get a less than average rate of growth Thais point
1s discussed further in the following section where
nrediction has been attemptea

Motor Vehicle Supply (Motor Vehicle Impoits)

Motor veticles were first imported to Saudi arabaia
in 1926 (see €hapter One), but the number ana types of
vehicles imported during that year and until 1949 is
unknown However, we have figures for the period 1950-
1966 (table 6 3) and this is an excellent indicator for
the trend of vehicle supply over a period of 17 years

A comparison between the number of vehicles imported
in 1950 and 1965 shows an increase from 3393 to 13695 or
30u% increase This i1ncrease corresponds to the general
transportation and economic growth witnessed by Saudi
Arabia since 1950, which can be seen in the increase of
the length of modern roads from {{} Kms in 1950 to'4616 Kms
in 1965, in the increase of oil revenues from SR 340
million in 1950 to SR 3182 million in 1965 and in the

government expenditure which rose from SR 0490 million 1in
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1950 to SR 3961 million in 1965 (Pable $ 3) This
economic growth has resulted in increases i1in the per
canita i1ncome, purchasing power and consumption of
food and goods, as well as the constructiorn of man,
projects Hence, more motor vehicles were required

to meet the needs of this social and economic develop-
ment

However, venicle supply has also proved to be very
sensitive to the wars between the Arabs and Israel which
usually reduce vehicle i1mports even 1f Saudi Arabia 1s
not directly involvea in them

History has shown that one outcome of the wars ;n
the Middle East 1s the closure of the Suez Canal This
happened in 1956 and reveated 1tself in 1967, not only
during wartime but for a very long time after the war
Since 95% of the imported vehicles come from North
America and BEurope through the Suez Canal, such wars
result i1in a decline of vehicle. importse.

The financial assistance which Saudi Arabia usually
provides to the Arab countries directly involved in the
wars with Israel, and the feeling of unrest and military
preparation inside Saudi Arabia during such wars also
have negative effects on vehicle supply though to a nmuch

less extent than the closure of the canal



In 1956 1t happened that the economic crisis 1in
Sgudi Arabia coincided with the outbreak of the Suez
War which lasted from late October until the end of
1956, and the closure of tne Suez Canal which lasted
from October 1956 until March 1957 b It was for these
reasons that the general increase 1n vehlcle imports
which characterized the period 1950-55 turned in 1956
into a drop of 3,172 or 39 0% from the previous year

The Suez crisis ended in 1957 but the economic
crisis remained until 1960 and thus the decline 1in
vehicle supply continued but on a smaller scale In
1957 the number of imported vehicles was 478 less than
in 1956, a drop of 9 7% After an increase of 84 84
in 1959, the import restrictions caused a decrease of
24 5% in 1960

In view of the above discusslon it can be said that
the decline 1in vehicle supply which occurred in 1956 and
1957 was caused by both the closure of the Suez Canal
and the economic crisis, while the decline of 195@-60 was
caused by the import restrictions

The trend of vehicle imports for the period 1950-66
(1370-86 A D ) with a forecast of the future trend until
1980 1s attempted in Fig 6 2 and Appendix A using the

exponentially weighted averages technique This method
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was prefered as 1t gives more weight to the more
recent years 1n predicting the tuture trend 5 A
welghting factor of O 8 was used in the calculation
T'he trend of growth per annur was calculated from the
figures of the first and last six years as follows

The trend of growth per annum =

the last six years/6 g the first six years/6

the trend of growth was found to be 599 for passenger
cars, 228 for trucks and 9 for buses, a total of 836
motor vehicles per annum (see Appendix A)  The period
1956-1960 (1376 - 1380 A D ) which was characterised
with growth interruption and decline was treated
sep8rately in table 6 L which irdicates what effects
future wars, closure of the Suez Canal or economic crisis
may have on the import of motor vehicles

However, Saudi Arabla imports motor vehicles mainly
from four countries L6/ from the U S A , 9% from West
Germany, 8% from England and 5% from Japan Looking at
each type of vehicle individually (cars, buses and trucks),
the above four main suppliers remain at the top in the same
order

As for the trend Japan and France, are having a
larger increase than the other three countries France is

improving her position steadily as a supplier of cars, the
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elght-passenger Peugeot has proved to be popular as a
taxi between the major clties Japan is also imoroving
1ts situation, the Toyota cars, jeeps and pick ups all
have become 1ncreasingly popular 1in the last few years

It 1s worth noticing that the numbers of all types
of cars imported from the U S A show a decline in 1968,
probably because of the boycotting of l'ord by Saudi
Arabia and the rest of the Arab countries The drop in
the number of vehicles imported from wWest Germany in
1965-6, notably cars and buses also was probably caused
by the critical political situation which prevailed
between West Germany and the Arab World after the recog-
nition of Israel by West Germany

In 1965 Saudi Arabia spent 170 & million SR on
vehicles import and another 69 8 million on vehicle spare
parts, a total of 240 6 million This was 297% higher
than the amount spent on vehicles imported in 1953, and
1195% higher than what was spent on spare parts, the total
was 339% higher than the amount spent in 1953

The 1956-8 economic crisis and the 1958-60 import
restrictions were reflected very clearly in the drop of
the value of imported vehicles in relation to the total
value of imports In 1953 the value of imported vehicles

represented § §% of the total value of imports whille in
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1965 it was only 5 O The trend of economic growth
returned to normal after 1960 ana thus the value of
imported vehicles grew to 8 3% of the total importsr
value in 1965 (table 6 5)

Table 6 5 The 6ffect of 1956-8 Economic Crises and

1958-60 Import festrictions on the Money Spent on
vehicles Imported

Year Value of Imported Total Value Value of Imported

Vehlcles of Imports Vehicles to total
Import Value
1953 42,977,000 485,600,000 ? g
1958 48,308,000 96, 700,000 5 0%
1965 170,785,000 2,058,100,000 8 3o
Source Based on table 6,3

This shows how vehicle imports were affected more than the
total import by the interruption in economic growth between
1956 and 1965

Most of the money Saudi Arabia spends on vehicle
imports, however, goes to the main four vehicle suppliers
whichi with France account for as much as 80% of the total
value (1965) The United States L3%, West Germany 29%,
England 5,, Japan 2% and France 1%

Looking at each individual type of vehicle we find
that the situation 1s almost similar to the one explained
above, though, England, Japan and France come higher than

West Germany in the value of 1mported cars and Jeeps
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This however 1s a result of the fact that a larger
proportion of the cars imported from West Germany are

V ¥ s which have a low price 1ir comparison with cars

of other makes However, the reverse 1s true when we
look at the value of trucks imported from West Germany
and compare 1t with the value of trucks imported from

the U S 4 West Germany supplies the huge diesel
Mercedes type which cost on average 30,800 SR per truck,
while a large number of the trucks supplied by the U S A
are pick ups which cost about 14,500 SR per vehicle

For this reason we find West Germany takes 14% of the
value of trucks imported to Saudi Arabia while 1t supplaies
only 6% of the total number of trucks imported

The Composition of the Vehicle Stock

Broadly, the history of transport in the last two
decades 1ndicates that passenger cars 1n all countries have
been increasing with a higher rate than commercial vehicles
(table 6 6) The situation in Saudi Arabia 1s in line with
that general trend The proportion of passenger cars 1in use
increased from 50% in 1957 to 61% in 1966 Further, the
proportion of passenger cars to total vehicle: imports
increased from 48, 1n 1951-3 to 58% in 1963-65 This change
reflects more than one factor but mainly the improvement

of roads 1in the country (asphalt roads increased from 1§}
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Table 6 6 The Proportion of Passenger €ars to the Total
No of Vehicles in Varlousﬁebuntrles 1948 and 1965

Country 1948 1965 Country 1948 1965
Algeria 65 69 Lebanon 72 88
Ghana L8 61 Syria 146 66
Kenya 82 87 Zambia 56 79
Libya 32 67 Venezuela L7 70
Kuwait 67 72 Afghanistan 34 50
Laos 67 76 Iraq 59 71
Malzi 35 L8 Turkey 36 L6
Morocco 55 72 U K. 71 83
Sudan L3 51 France 71 81
Tunisia 58 61 US A 81 85

Source U N Statistical Yearbook , 1965, pp 428,36

kms to L4616 kms in the same period), the improvement in
the economic situation which enabled many people to own
cars, and the growth of urban centres which made the car
a necessity rather than a luxury in 1life A more detailed
breakdown of the composition of the motor vehicle stock
can be obtained from the traffic surveys of vehicles using
the major roads (table 6 7)

However, the absence of internal water transport or

rarlways and the vast distances involved resulted in a
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Table 6 7 Percentage of Pifferent Types of Vehicles
Using the Koads 1968

Private Taxis Pick Ups Trucks Tankers Buses Others Total
Cars

21 7 26 1 17 O 22 3 53 6 6 10 100

Source Calculated from the traffic surveys undertaken by
the Road Department, Ministry of Communication and
various consultants working for the Road Department

relatively higher proportion of trucks in Saudi Arabia

than i1n other Middle Eastern Countries (table 6 8) But,

since Saudi Arabia has no mass agricultural or industrial

productionk about 384 of 1ts tiucks are of the small pick-
ups type (1 5 ton), the remaining are lorries (509) and

tankers (12%)

Table 6 8 The Composition of the Vehicle Stock 1in Some
Middle Eastern Countraes

Country Passenger T1udks Busges Total
cars
Iraq (1964 60 29 11 100
Syria (1963) 59 35 6 100
Jordan (1963) 63 30 7 100
Israel (196L4) 66 31 3 100
Egypt (1965)7 72 22 6 100
Lebanon (1965) 88 10 2 100
Average 68 26 6 100
Saudi Arabia (1966) 58 37 5 100

Source (1) Duropa, The Middle East and North Africa,
1966-67 and 1967-68
(2) Table 6 1
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The Geographical Distribution of Motor Vehicles

The analysis of the geogranhical distribution
of motor venicles snows a close relationship to the
pattern of regional economic development and the
pattern of the development of the road network which
were summarised in a previous chapter More than
90 Ojo of the total number of vehicles are in the
cities of the east - west axis Dammam, dufuf, Riyadh,
Taif, Mecca and Jedda The pattern of socio-economic
development 1s also reflected in the fact that Mecca
was the city with the largest number of vehicles until
1959, a position which was teken by Dhahran in the period
1960~-62 and by Riyadh since 1963

Comparing the present geographical distribution of
motor venicles with the density of population we find no
positive relationshlp between them (compare Fig 6 3 with
Fig 1 2) On the other hand a comparison between Fig 6 3
and 1 3 indicates that town size is the most important,
though not the only factor, in the geographical distribution
of motor vehicles In analysing the factors influencing
the geographical distribution of motor vehicles locational
quotient analysis 1s used instead of correlation or
regression analysls because of weaknesses 1n the data The

eight cities which have more than 1,000 vehicles were
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compared The location quotient for each city and
for all and each type of motor vehicles was calculated
(table 6 9) and then maps were drawn (Fig 6 3) to show
the geographical distribution of motor vehicles and
the number of motor veanicles 1n each city in relation
to 1ts popudation The locational quotient index is
divided into high (more than 1 5) medium (1 to O 5)
and low (less than O 5)

This analysis indicates that not only town size
put also the function and location of cities are énvolved
1n the geogranhical distribution of motor vehicles digh
economic activities, political power, close location to
other major urban centres, and key location in communication
with the rest of the world are four major factors with
positive efféct The locational quotient tends to rise
when a city such as Dammam, Ar'‘ar, Riyadh and Jedda, 1s
more affected by those factors It 1s very clear, however,
that the Hajj has now become a secondary factor, Mecca has
a medium index (O 59) and Medina has a low index (0 21)
It 1s equally clear that cities where agricultural activities
form the main function have a low index Hassa has the lowest
index (O 9:) In cases where such cities are far away from
the east-west axis the number of the motor vehicles becomes

negligible
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Table 6 9 Location Quotient of the Motor Vehicle
Distribution 1966

City All Auto- Private Trucks Buses Taxas
mobiles Cars

Riyadn 1 28 112 1 73 0 57 1 31
Mecca 0 59 0 L5 0 62 1 86 0 69
Jedda 1 25 1 74 0 90 143 123
Medina 0 21 0 17 o 21 0 29 0 31
Taif 0 37 05 o 37 0 1L 0 31
Hassa 0 19 0 1 Oﬁ25 O o4 0 35
Dammam 3 75 3 57 3 23 3 14 3 5k
Ar'ar 1 88 O 74 e 10 10

Looking at each individual tyve of vehicle we find
that different functions and different locations lead to
the concentration of certain types of vehicles in certain
clties Private cars are concentratea in cities that are
more urbanized, with high standard of living and located
within short distances from other major urban centres
Dammam (3 57) and Jedda (1 74) have high indices in private
cars Riyadh enjoys all these advantages but 1s far away
from QWP major urban centres and thus has a medium and
not a high index (1 12) Cities with poor economic life
such as Medina have a low index (O 17) while agricultural
cities have even lower indices Hassa (0 1)

With trucks the situation 1s a little different
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Active_cities which are located far inland and theair
ports have high indlces Riyadh has 1 73 and Dammam,
1ts port, has 3 23 Ar'ar which 1s located on the
longest road (The Tapline Road) has even a higher

index & 0 (The rélationship between the distance
travelled and the type of vehicles 1s discussed 1in
detail in a later chapter) In the case of Mecca and
its port Jedda the distance between them 1is only 73 £ms
and thus these two cities have either low or medium
indices in trucks Jedda O 90 and Mecca O 67 It 1s
worth noticing, however, that agricultural caties, such
as Hassa, have higher indices 1n trucks (0O 25) than in
private cars (0 1) or buses (0 OL)

For buses the Hajj is an important factor Mecca,
where the Automobile Assoc:.ation which is responsible for
pilgrim transport is located, has the largest number and
also a high index (1 86) Dammam, which 1s surrounded
by many developed urban centres, has less buses but a
higher i1ndex than Mecca (3 14) Jedda has more buses
and higher index than Riyadh as it 1s the centre of some
pillgrim transport companies

Factors influencing the distribution of taxis are,

however, less clear Dammam has the highest index 3 54,



because 1t 1s surrounded by many urban centres
between which taxi services have developed a great
deal Riyadh and Jedda have medium taxi indices
because of their size and because of the bus-like
taxi services which 1s used in Rayadh (see Chapter
Niie ), while Mecca has a low index probably because
of the presence of public bus services

It is interesting to compare the findings of our
locational quotient analysis with that of the regression
method used by AJO6 in studying the geographical
distribution of motor vehicles in 36 communes in Sweden
Both studies indicate that although population is the
mein factor influencing the distribution of motor venicles,
other factors such as distance, geographical location,
soc1al and economic activities and the availability of
other transportation facilities are also important
However, 1t is more relevant to find that in Ajo's study
the correlation between the distribution of automobiles
and the ponulation factor was as higa as (r = O 973) In
Saudi Arabla the correlation between those two variables
was not worked out because almost all the vehicles are
concentirated in only eieght cities, and because of other
weaknesses 1n our data Nevertheless, 1t 1s very clear
that the association between these iwo variables 1n Sauad:

Arabia could not be expected to be as high as 1t 1s 1in
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Sweden because of the difference ain the level of
development between the two countries In Saudi
Arabia the distribution of population has not yet
adjusted 1tselt to the newly discovered economic
resources and newly eslablished economic, social
and political activities Consequently, the population
factor tends to be of less importance than one may
expsct This limitation in the effect of the aistrib-
ution of population was found also 1n the siudv of the
development of the road network in an earlier chapte:
As a result of this fact the development of a oredicting
model to estimate the number of sutomoblles i1n a certain
city or town by knowing 1ts population becomes 1impossible
without the use of an extensive wedghting system to
eliminate the effect?fhe economic, social, political and
other factors In Sweden, where, the population
distribution and other factors such as economic ana social
activities are highly balanced, Ajo was able to develop
such a model after eliminating the effect of the geo-
graphical location alone

However, the above locational quotient analysis took
the findings of Ajo a step further by showing that cities
of different functions and different locations attract

certain types of motor vehicles This was not found in
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Ajo's study which dealt with the distribution of the
total number of motor vehicles without consideration
for their types (cars, buses or lorries)

Conclusion

The analysis 1n this chapter indicates a close
relationship between the motor vehicle stock and both
regional and national socio-economic development in
Saudi Arabia Tanis fainding 1s 1n line with the index
of mobility which was calculated on an international
scnle by Owen 7

The application of the east-west axis pattern of
development to the changes in the geographical distribution
of motor vehicles 1s of great interest Equally interesting
are the findings that 1t 1s the size of cities and not the
density of population which affected the distribution of
motor vehlcles, and the finding that cities of different
functions and different locations attract certain types of
motor vehicles
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CHAPTER SEVEN

Road Traffic

Traffic 1s the movement of people or materials
from where they are to where they want or need to be
This movement 1s an interaction between two points on
the earth's surface created by economic, social,
polaitical and otlher factors The stronger these
factors are the greater 1s the traffaic However, a
volume of traffic waich is created between two points
1s deterred or encouraged by the distance, in both
absolute and economic senses, separating those two
points

In many cases even 1f we assume that the creating
factors and the distance are constant, tratfic may wvary
between two points 1in time as a result of factors such
as climate, or day and night, or weekdays and weekends
Such factors only work during a limited period in which
they change the average pattern of traffic

The Pattern of Traffic (Absolute Number of Vehicles)

Road traffic 1s closely related to the pattern of
the modern road network and to the geographical distribution
of motor vehicles, which in turn are related to the pattern
of social and economic development The largest volume of

traffic 1s found in the three east-west axis regions the
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Hijaz, Riyadh and the Gulf area The Dammam - Al Khobar
road has 1479 vehicles per 24 hours, The Mecca - Jedda,
Mecca - Taif and Dammam - Qatif roads have traffic volumes
of 2,000 - 3,000 vehicles a day, and the Dhahran - Abgaig
and Riyedh - Marat roads have an average of 1,000 - 2,000
vehicles a day The further we go from the east-west axis
the less the traffic volume becomes Medina - Tabuk 58
vehicles per day and Tabuk - Jordan border only 4O vehicles
per day To the south of the axis the Taif - Jibub road has
80 vehicles per day, Jibub - Jurabah road, less than L3
vehicles per day, the Turabath - Bisha road, 28 vehicles ner
day and the Bisha - Khamis Mushait road,less than 1L
vehicles per day (gee Fig 7 1) Thus the three axis
regions which have the greatest social and economic
development, the largest cities, most of the vehicle stock
and the modern roads also have tne largest volumes of road
traffic On the other hand, the economically backward
reglons have a very small voronortion of the present road
traffic in the country, as a result of bad road conditions
and limited social and economic activities

The traffic between the different regions forms the
national traffic which 1s also concentrated on the east -
west axis 500 vehicles per day between Riyadh and the

Gulf Pegion and 200 vehicles a day between Riyadh and the
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Hijaz keglon The only excevotion 1s the relatively
high traffic between the various regions of central
Arabia LOO vehicles a day between Gassim and Riyadh
and 300 vehicles a day between Riyadh and Ha'il The
traffic with the southern region 1s unknown, though
in the western part of the country a1t 1s less than 50
vehicles per day (see Fig 7 1)

Apart from the Hajjy traffic, international traffic
is very small and limited to some neighbouring countries
in the north, particularly with Lebanon, Syria and Jordan
an average of 140 vehicles a day of which 100 on the Tapline
road and 4O on the Medina - Tabuk road However, more than
one half of the traffic volume with Lebanon, Syria and
Jordan is a transit traffic carried across Saudi Arabia to
the Gulf States A traffic survey in 196L showed that 52%
of the Tapline road traffic goes to Kuwait, L% to Qatar and
only 44% to Saudi Arabia It can be safely said that the
traffic with Iraq, ¥emen or South Yemen hardly exists except
during the Haj) season

Factors Influencing Road Traffaic

As 1n the case in the geographical distribution of
motor vehicles (Chapter Six) and 1n the development of the
modern road network (Chapter Three), a comparison between

Fig 7 1 and Fig 1 2 shows no positive relationship between
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the pattern of road traffic and the population density,
1ndicating that the denslity of population is not as
important as the social and economic activities in road
traffic generation Agricultural regions may have a
high density of population but low mobility and thus the
overall traffic generated in these reglons is low in
comparison to the more socially and economically active
regions even though these may have a relatively low
density of population

However, a visual comparison between Fig 7 1 and -
Fig 1 3 indicates that the two most important factors
in road traffic generation are distance and town size
This relationship 1s here measured to determine first, the
importance of the distance factor and second, the influence
of distance and town size as one combined factor using a
modified gravity model Other factors involved in traffac
generation will then also be investigated In all these
analyses traffic 1s exoressed 1in car equivalents using a
coefficient of 1 O for cars 4 1 5 for pick ups and 2 O
for all types of trucks and buses

(A) Distance

Distance seems to be the most important factor

1n road traffic Broadly, the further we go from the maain

cities the lower bwcomes the volume of traffic (teble 7 1)
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. Also tne longer the roads tne Jower are tne volumes
, of tiaffic (table 7 2) To try and measure the eaxtent

Table 7 1 Volume of Traffic in Relation to Distance
from Main Cities

(A) Riyadh -~ Dammam Road

i\ Distance from Riyadh Number of Vehicles per Day
f Km 10 2378
‘ Km 18 956

Km 163 L88

(B) Riyadh - Taif Road

Distance from laif Number of Vehicles Per Day
Km 30 1163
Km 170 L88
Km 340 L1y
Km 508 246

Source Based on various unpublished traffic data from
surveys undertaken by the Road Department and
some consultants

of the effect of the distance factor on road traffic, a
simple correlation coefficient was computed for fifteen
different roads The correlation coefficient between the
two variables (length of roads ard traffic) was found to
be as high as r = + 81 at the 99% confidence level (Data

was normalized by log transformation) Consequently, 1t
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Table 7 2 Volume of Traffic in Relation to Length of Road

Road Length of Road Number of Vehicles
Km per
Day
Tapline 1272 137
Riyadh - Taif 901 2L6
Riyadh - Dammam L67 488
Jedda - Medina L2l 352
Mecca - Taif 88 2680
Dammam - Al Khobar 24 LL79

Source Ibid

can be sald that the distance factor alone accounts for
about 65% (the correlation of determination) of the
variations of road traffic
(B) Town Size

Distance though very important, im not the only
factor involved in road traffic generation Town size
also seems to be of a great importance in this respect
In order to combine the two factors (distance and town
size) 1n one and then measure the effect of this combined
factor on road traffic, a simrplified form of the gravity
model was used The combined factor was considered to be
the product of the multiplication of the population of the
two towns linked by the road divided by the distgnce (the

1 2
length of the road) squared, or 2—529—— The wvalue of this
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combined factor was calculated for fifteen different

roads and then computed against the volumes of road
traffic The result of a simple correlation coefficient
(data was normalized by log transformation) was found

to be as high as r = + 83 at the 99% confidence level,
which means that distance and town size account for

about 69% (the correlation of determination) of the
variations in road traffaic Fig 7 2 1s a regression
model extibiting the association between the volume of
road traffic and the distance - town size factor Traffaic

(the dependent variable) 1s plotted on the Y axis and the
1 2
E__oP

D value (the 1ndependent variable) 1s plotted on
the X axis The. regression equation 1s thus, the gravity
model for road traffic in Saudi Arabia and can be written

1n the following formula
log T = - 1408 + (O 3@51 log 1’—1—523)

where T 1s the average daily traffic in car equivalents,
p1 and p2 the population of the two towns linked by the road
and D is the distance which 1s the length of the road

concerned

(C) Other Pactors

The regression model (Fig 7 2) indicates that the
volume of traftic is, provortional to the gravity model in

the formula stated above This gravity model can thus be




186

used to estimate the traffic on roads which have no

traffic data or on future roads I{ should, however,

be noticed that the gravity model accounts for only

about two thirds of ihe traffic variations (694) and

thus about 314 of the variation 1s caused by other

factors, mainly by the economic and social sctivities

As can be seen from Fig 7 2 roads which link the towns

and cities with relatively high economic and social
activities are located above the regression line, meaning
that they have positive residuals Among these roads

are Dammam - Al Khobar, Dhahran - Abgaiq, Dhahran - Hufuf
and Riyadh - Dammam roads (Notice that most of these roads
are located in the o1l area) On the other hand, roads which
link places with relatively low economic and social activities
are located below the regression lines meaning that they
have an unexpectedly low traffic Among these roads are
Medina - Tabuk, Riyadh - Gassaim,, Riyadh - Hufuf, Jedda -
Medina, Riyadh - Al Khar) and -Jedda - Mecca road Notice
that the attraction between any two ends of each of these
roads 1s limited by the fact that at least one of the two
towns has a small amount of social and economic activities
except for the Jedda - Mecca road which has low traffaic

because its traffic data belong to an earlier date (196L4)
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than for the other roads

Pactors Influencing the Composition of Road Traffic

Traffic analysis, however, should not only deal
with the absolute number of vehicles but also with the
various types of vehicle using the roads The average
proportions of cars, buses, pick ups and trucks on the
roads of Saudi Arabia are shown 1in the previous chapter
(see table 6 7) In this section we study the composition
of traffic as divided into cars and trucks The proportion
of trucks to the total trafiic on the roads of Saudi Arabia
varies from 100 to 64 for a number of reasons examined
below

(A) Road Conditions

Road conditions have a clear effect on the composition
of traffac Cars are very rarely used on unimproved desert
tracks Some consultants have described the composition ot
traffic on desert tracks in terms such as "no passenger

car - traffic" 1

, Yas regards the composition of the present
traific 1t 1s exclusively made up of heavy commercial and
military vehicles (trucks, pick ups, jeeps)" 2
(B) Distance

When we examine the composition of tratfic on asvhalt

roads, distance becomes the most important influence

Broadly, longer roads have higher proportions of trucks
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and vice-versa The association between distance
(the length of roads) and the proportion of trucks
18 here measured for 15 differenl roads The result
of a correlation coefticient analysis proved a very
high - association with r = + O 83 at the 99 confidence
level (data was normalized by log transformation) It
can, thus, be said that the distance factor accounts
for about 69, of the wnrovortion of truckhs or in other
words, for tne composition oif road traific

A regression moael for the association between the
proportion of traffic and distance was also comouted
and gravhed in I'ig 7 3 The proportion of trucks are
plotted on the Y axis and the distances were plotted on
the X axis

The regression ecuation may be of value in estimating
the propoition of trucks on roads where detailed traffic
data are lacking This 1s 1mportant because automatic
traitic surveys only show the pumber of veanlcles passing
the census voints without showing the types of vehicles
In such cases the vroportion of trucks can be estimated
with the use of the tollowinpg formula

log T = | 1632 + (0 2401 x log D)
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Where T 1s pronortion of trucks and D 1s the distance
(length of road)

(C) Other Factors

It must be noticed that the above formula explains
only about 694 of the variation in the traffic comvosition
and thus 1t can be said that factors other than distance
are involved The main other factor seems to be the
functions of the two caties linked by the road Generally
the proportion of trucks 1s higher than expected on the
roads linking the main import seaperts with the major
1nland cities e g the Dammam - Riyadh road

The Impact of the Hajj on Road Traffic

The Hajjy 1s the most important single factor in the
seasonal fluctuation of road traffic particularly on the
traffic between Mecca, Jedda and Medina Unfortunately,
no traffic surveys have yet been taken on these roads to
show this impact and thus we have to use the monthly
consumption of motor gasoline in the western region which
indicates that road traffic in the region 1s about 25n
higher during the Hajj season than in the rest of the year 3

The Hajjy effect on road traffic i1s, however, not
limited to the Hijaz region, but can be seen on the traffaic

from the other regions to the Hijaz A traffic survey on

the Riyadh - Hijaz road taken in 1964 showed that during

'\
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the Hajj 1t was twice as much as normal traffic (510
vehicles per day compared with 255 vehicles per day),

The most affected of all 1s the traffic with the
neighbouring countries since taere 1s a large number
of foreign pilgrims (102,000 i1n 1965) and Saudi pilgrims
( 50,000 1n 1963) travelling by road transport
Fig 7 L shows the estimated volume of foreign and local
pllgrims traffic on the various Haj) roads For foreign
pllgrims the estimates are based on the number of pilgrims
who come by roads from various countries and on the
location of those countries in relation to the Hajj roads
For the Sauai pilgraims the volume of traffic was- estimated
by abstracting the number of pilgrims who came by air from
the total number of local pilgrims, as estimated by the
Central Planning Organization b

Various factors seem to affect the number of foreign
pllgrims who come by roads The improvement of roads has
raised the proportion of the pilgrims who came by road to
the total pilgrims from 28% in 1957 to 32% in 1960 and
without the Yemen crises 1t would have reached LO% in 19655
Polatical disputes between Saudi Arabila and other Muslim
Countries have had a considerable impact on the number of
vllgrims who come from a certain country and thus on the

pilgraim traffic on certain roads The disvoute with the
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number of
Yemen, for example, reduced the/Yemeni pilgrims who

came by road from 59,000 in 1961 to 34,000 in 1962

and to only 414 in 1963 6 Distance 1s also an
i~portant factor Broadly, the longe:r tue alstance
from Mecca the less the pilgramr road traffic 2 1
pirlgrims per thousand of the vopulation of Iraq
(1,500Km from Mecca) came by road in 1966 against only
O 1 pilgrims per ihousand of povulation who came from
Afghanistan (4,000 hm fiom Mecca) and not a single
pilgrim came from Malaysia by road Observ;zlon has
also shown that pilgrim road traffic 1s less when the
Hajj occurs i1n a hot season and vice-versa Also the
nature of the land travelled 1s 1important The high
provortion of oilgrims wravelling by road from the femen
15 a result of the relatively mild climate (because of
elevation), high precipitation and hiph density of
povulation 1in tne ares between the holy cities and the
Yemen

Growth, trends and daversions of 10ad traffic

Motor vehicles weirie first used in this part of the
world about the time of the first world war, but motor
traffic was limited to the Hijaz region until the
discovery of oil which created a very high traffic volume

1n the Gulf area and later the development of Riyadh as
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the capital of Saudi Arabia generated a considerable
traffic i1n central Arabia In response to the econopic
and volitical integration between the Gulf area, the
Hijaz region and Riyadh region and 1n response to the
high rate of social and economic growth, motor traffic
was stimulated i1n and between these three regions The
spread of traffic to regions far away from the east-west
axis awalited the sense of national planning for development
which appeared only few years ago

At present, such regions are experiencing many
development projects among which are modern roads, ard
this 1s being accompanied by an increase in motor traffic
in these periphery regions Table 7 3 indicates the growth
of motor traffic between 1966 and 1967 in the southern
region, through motor fuel consumption in some selected
towns in this region

Table 7.3 PFuel Consumption in the Southern Region 1966-67
(Amount 1n U S Gallons)

Town Gasoline Diesel Total Motor Fuel
1966 1967 1966 1967 1966 1967 Increase
Abha 1805757 1880258 L2344 561826 2229201 2442084 1@%

Al Baha 19600 132900 3850 30540 23450 163440 583%
Bisha 1167306 1553435 529186 871943 1696492 2425378 L3%
Jizgn 1212704 16L9653 262566 879038 1475270 2528691 71%

Dhahran 7120 106532 2670 50050 9790 156582 1499%
Al Janob

Total 4,212,487 5,322,7781,221716 2,393397 5,434,203 7,716,475 L2¢

Source Unpublished data obtained from Petromin
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The overall growth in road traffic can best be
seen from the motor fuel consumption, as traffic data
are far from adequate Motor gasoline consumption
is ar excellent indicator to the growth in passenger
traffic jJust as the diesel fuel i1ndicates the growth
in freight traffaic

Fig 7 5 shows the growth in motor gasoline and
diesel fuel consumption for the period 1956-66 and also
the economic growth as shown in o1l revenues, government
budget and import During this period motor gasoline
consumption (passenger traffic) increased from 1,245,000
U S BBLS in 1956 to 2,680,000 U S BBLS 1in 1966, a growth
of 11 5% per annum Diesel fuel consumption (frelght
traffic) increased, at an even higher rate from only
549,000 U 8 BLLS 1in 1955 to 1,890,500 U 8 BBLS in 1965,
7

an 1ncrease of 24 L per cent per annum This, 1n spitc
of the fact that the figures include the amount used by
farmers 1n lheir woter pumps, makes 1t very clear that
freigat traffic has leen increosing at a greater rate
than passengecr tialffac

However, since freight traffic 1s more associated
with ecoromic growth, while passenger traffic 1s more

assoclated wrth social development, 1t can easily be seen

in bigure 7 5 that the freight traffic curve 1s to a laige
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extent parallel to the i1mport curve In the period
1956-60, which saw an interruption or decline in
economic growth, freight traffic witnessed a similar
condition This is simoly because freight traffic
depends mainly on transporting imported materials
from the main ports to the main cities inland On
the other hand the growth in freight traffic at a
higher rate than passenger trafric may indicate more
rapid economic than social development, a situation
created by the increase 1n government income from the
01l revenues and not from manufactured or agricultural
products

Regional and overall growth in road traffic have
been accompanied by some traffic diversion from one
road to another because of the improvement of roads
Diversion occurred, for example, in the traffic between
Medina and Riyadh from the Medina-Ar Rass-Riyadh road to
the new asphalt road via Afaf Before the construction
of the Riyadh - Taif road the traffic between Medina and
Riyadh used to take the short road via Ar Rass After
the construction of the Riyadh - Taif road traffic was
diverted to the new road via Jedda, Mecca, Taif and Afif
or direct from Medina to Afif and then by the modern road

to Riyadh This diversion of traffic can be seen in the



198

decrease of motor fuel consumption in Ar Rass which
was accompanied by an increase in motor fuel
consumption in Afif as shown in table 7 L

Table 7 4 Motor fuel consumption in Ar Rass and Afif

before and after the completion of the Taif-Riyadh Road
(Amount 1n U S Gallons)

Gasoline Diesel Total Change
1966 1967 1966 1967 1966 1367
Ar Rass 18,610 8,890 26,457 21,850 L5,067 30,740 =32/
Aff 37,350 382,250 12,400 27,325 L9,750 L09,575 +723,0

Source Ibaid

During the construction of the Riyadh-Tailf road there
was a fear that when 1t was completed 1t might divert the
traffic from Dammam port and Dammam-Riyadh road to Jedda
port and the new Riyadh-Taif road This fear was based on
the fact that most of the imports to Saudi Arabia came from
U S A and Europe, which can be brought to Jedda port cheaper
than to Dammam port because this saves sailing around Arabia
to the Gulf The assumption was that if the new road can
make the difference in freight rate per unit from Jedda to
Riyadh no higher than the difference in freight rate from the
U S A and Europe to Jedda and Darmmam, the goods which are
consumed 1in Riyadh would come via Jedda ané?ialrled on the

new road to Riyadh rather than coming to Dammam and then
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transported to Riyadh on the asphalt road or by the

railway The writer, therefore, collected information

on the freight rate per unit from the U S A and Durope

to both the ports of Jedda and Dammam as well as

information on the freight rate per unit from both

Jedda and Dammwam to Rijadh These rates were compared
diversion

to show the possibility of this/(see Table 7 5)

Table 7 5 Freight Rates for Three Selected ltems from
the U3 A to Jedda and Dammam

Item Rate to Jedda Rate to Dammam Difference Difference
2 ver ton 2 per ton Z per ton SR per ton
Cars
Boxed 26 50 33 75 1§ 25 kG
Unboxed 31 00 39 25 8 25 37
Wheat 23 00 27 50 L, 50 20
Furniture L2 00 52 75 10 75 L8
Parts

Source Jedda and Dammam Ports Authorities

The freight rate from Jedda and Dammam to Riyadh was
found to be 80 SR and 20 SR per ton respectively Thus 1t
can be said that even i1n the case of furniture parts the
Riyadh - Taif road can not capture the traffic from Dammam-
Riyadh road because the Dammam way 1s still about 12 S R
per ton cheaper than the Jedda way However, as there 1s
no orice discrimination in road freight traffiic in Saudx

Arabia the Dammam way may be as much cheaper than Jedda
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way as 70 S R per ton in the case of some commidities
such as wheat

Commodities €arried by Roads

Ideally commodities should be studied according
to type, quantity and direction, but we have to be
content with few arbitrary samples, because of the
lack of adequate data Actual quantities of commodities
are only available for three roads the highest 1s 1832
tons per day on Riyadh - Dammam road, the lowest 1s 250
tons per day on Medina - Tabuk road, while on Riyadh -
Tarf road 1t is 778 tons per day Expression of these
figures in ton-kilometee form 1s impossible and impractical
owing to weaknesses 1in the data

The direction of commodity flow 1s based on the fact
that most of the road transport cargo consists of
imported materials Thus the flow of commodities is
higher from the main ports to the main inland cities and
from these cities to the smaller cities in their
vicinities than in the opvosite direction which is from
small cities to big cities or from main inland cities to
ports

Most of the materials carrled by roads consist of
vegetables and foodstuffs (71% on Riyadh - Dammam road)

and petroleum or 1its products (39% on Medina - Tabuk road)
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In brief, the materials carried by road are those
which form the internal trade or which consist mainly
of importea materials Data do not vermit any further
conclusions

Conclusion

The pattern of road traffic 1s closely associated

with the road network, the distribution of vehicles,

the location of the main settlements and the socio-
economic activities Being a sensitive phenomenon, road
traffic may grow, decline or deviate for a number of
reasons, especially tmmwugh the construction of new roads
Finally it may be said that the use of the gravity
model and the regression models has been of a considerable
value 1in analysing, explaining and presenting the pattern
of road traffic and the main factors influencing traffic
volumes and composition
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CHAPTER EIGHT

Domestic Passenger Air Transport

Owing to the sub-continental size of Ssudi Arabia,
1ts small and scattered population, its aridaty, the
vast unpooulated expanses which separate 1ts main
cities, and the lack of any mass production except
of o0il, air transport has many advantages in relation
to other means of transportation The direct distance
from Riyadh to the nearest seacoast is 400 Kms, to Mecca
800 Kms, to Medina 720 Kms, to Jizan 980 Kms, to Turayf
1120 Kms and to Hagl 1300 Kms Yet Raiyadh has a central
location, and the distances between towns located near
the borders or coasts are much greater The direct
distance from Jizan to Turayf, for example, 18 about
1,700 Kms These distances are far greater than the
minimum of 180-200 miles required for air transport L
Distance 1s important because air transport uses a natural
free way which 1s the air, while road or rail transport
require the construction of a road or a railway Conse~-
gquently over a certain distance the construction of two
airports becomes less costly than the construction of a
road or a railway It follows that the larger the

distance the more advantages alr transport has over rail

or road transport




In Saudi Arabia the dramatic increase of income
came suddenly to a country which had no inland water-
ways, no roads and no railways Because of the large
distances i1nvolved the establishmert of air services
was found easier, cheaper and more effective for
administrative and government purposes than the
construction of roads or railways Thus 1n 1947 the
government bought 3 DC-3 planes, constructed the Jedda
airport and with the use of some land strips alr
services were established between the main east-west
axis centres In this simvle way the Saudi Arabian
airlines (SDI) were established

However, the economic activities which resulted
from the steady increase 1n the oil revenues, and the
growing need for some political and social integration
in the newly developing Saud: Arabia increased the need
for alr transportation services particularly as adequate
land services were lacking The SDI responded to this
demand by increasing 1ts fleet of aircraft and using
better and bigger aeroplanes Thus 1t purchased 10
Convairs (1952), 3 DC-6s (1960) 2 Boeing 720 Bs (1962),
3 DC-3s (1963), 3 DC-9 jet-planes (1967) and 2 Boeing
international 707-368C jet-planes (1968) With this

remarkable development the SDI met the increasing national
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demand for air services, crossed the borders to some
other Arab countries in 1960, established routes to
Traipoli, Tunis, Rabat, Geneva, Frankfurt and London
in 1967, and 1n association with B O A C started in
1968 a non-stop twice weekly service between Jedda
and London

The aim of this chapter is to analyse the pattern
of the domestic air transportation traffic in which the
SDI has a comolete monopoly The economics of the SDI
are not discussed because of the lack of sufficient
data Also air traffic with other countries is not
discussed except 1in the section which deals with the
impact of the Haj)j on air transportation services

Pattern of Domestic Air Passenger Traffic

Figures for the domestic passenger air traffic weze
published by the Central Department of Statistics for
the years 1965 and 1966,2 from which 1t was possible
to calculate the volume of passenger traffic handled by
23 airports out of a total of 25 airports operating in
the country Owing to a defect in the data, the study
of traffic between any two points proved to be meaning-

3

less and thus the analysis in this section 1s based on
the volumes of traffic in each of 23 airports

Fig 8 1 depicts the present pattern of the domestic
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a1r vassenger traffic by sthowing the annual volume of
traffic handled by each airport in 1966, the air route
network of direct flights (based on the Iimetable of
June, 1967) and the standard of various airports The
classifica*ion of the airports 1~to three groups 1s
based on the number, length and surfaces of the runways
as well as the exlstence or absence of lights and fueling
services

Fig 8 1 shows tae valiuity of the east-west axis
pattern tor the aomestic passenger air traffic Jedda,
Riyadh and Dhahran have the largest volumes of traffic
Thev also have the best airports Further, the Boeing
services run only between those three airports In
general, the volumes of traffic, the standard and frequency
of services as well as the standard of the airvorts decrease
and i1ncrease according to the distance from the axis
The east-west axis, 1s, however, not the only factor
influencing the pattern of passenger air traffic A
visual comparison between Fig 8 1 and Fig 1 3 indicates
8 close relationship between town size and volume of
traffic handled by each airport Since numerical data
18 avallable for both town size and volume of traffic
the assocliation was measured by the computation of the
correlation coefficient, and a regression model was

computed and graphed (Fig 8 2) The residuals from the
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regression (Fig 8 3) were then used to explain the
effect of other factors influencing the pattern of
air traffic Using tnis method of analysis the
factors involved were founu to be (A) town s1ze,
(B) traffic-shadow and (c) availability of other
transportation services

(A Town Size

Ve have already found that town size 1s a major
factor in the geographical distribution of motor
vehicles, (Chapter Six) in the development of the
modern road network (Chavter Three) and in the
generation of road traffic (Chapter Seven) For air
traffic which 1s associated more with passengers than
with freight and which is closely connectea with
urbanization, town size should be even more important
than 1n any other transvortation media Tre result of
tne computation of the correlation coefficient between
the town si1ze and the volume of air traffic was r = + O 67
with a 99, confidence level (lhe computed data was
transformed into logs) T'hus 1t can be said that for
the 23 towns the town size accounts for about 454 (the
correlation of determination) of the volumes of air
traffic

M'Mg 8 2 1s a regression model of the air traffaic
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on the town size Logarithmically transformed data

were computed and the log values were plotted on both
axes Confidence limits for one standard error were
also drawn on the regression model As can be seen

from Fig & 2 seven towns - Medina, Gassim, Tabuk,

Al Jawf, Al Gaysumah, Z11f1 and majgma' - are located
within the one standaird error confidence limits Thus,
each of these towns has a volume of traffic approxi-
mately proportional to the number of 1ts 1inhabitants

The other sixteen towns Bisha, Najran, Gurayyat,
Badana, Hail, Taif, Dhahran, Jizan, Jedda, Riyadh, Abha,
Al Wajh, Rafha, Turayf, Sulayyil and Hufuf are located
outside the one standard error limits, and thus each

has either unususlly high or low traffic in relation to
the number of 1ts inhabitants Fig 8 2 shows the
residual values of these sixteen towns The residuals
were measured from the regression equation plus or minus
one standard error (10g y I log O 1607) The study of
Fig 8 3 leads to the other factors anfluencing the pattern
of air traftic

(B) Traffic-Shadow

L

Traffic-shadow 1s a term which was used by Taaffe

in his analysis of air transportation and United States
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urban distribution The term means the tendency of
the largest city in any cluster of citles to act as
the traffic-receiving point for the entire cluster
This definition will later be modified on the basis
of the findings of our study

Dhahran is the best example of the influence of
the traffic-shadow factor on the pattern of air traffic
in Saudi Arabia Dhahran is one of a number of
relatively modern towns located within short distances
of each other (see Fig 1 3) and linked with a modern
road network Almost every one of these towns has a
land strip used occasionally by Aramco planes but
Dhahran airport is the only major airport in the whole
area, and acts as the traffic~receiving point for the
entire region It is relevant to notice that Dhahran,
1s not the primate city of the Gulf region with 1its
population of 15,700 1t ranks only as the seventh city
1n the region, much smaller than, for example, Hufuf
which has a population of 51,400 In this case Hufuf
i1s the point of traffic-losing with the lowest negative
residual in the whole country while Dhahran, the small
town, 1s the point of traffic-receiving and has the

highest positive residual in the country
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Jedda and Mecca form another clear example of the
traffic-shadow factor with Jedda having a positive
residual of about 2140 passengers and Mecca, which is
only 73 Kms away, having no airport Jedda, the city
with the smaller population (147,899) therefore acts
as the traffic-receiving point, while Mecca, the city
with the larger population (158,938) is the traffic-
losing point

I’'he analysis of air traffic in Saudil Arabia thus
sugpests some modification of the Taaffe explanation of
the traffic-shadow It 1s not necessarily the town with
the largest pooulation in the cluster (the primate city)
that develops as the traffic-receiving point for the
entire cluster, but the town which has & major airport
before the other towns in the cluster It 1s very likely
that such a major airport is built i1n the largest town
but this is not always the case Such a large town may
be avoided because of the i1nability to find suiltable land
for the alrport because of morphological or other reasons
On the other hand, a small town may attract the major
airport becsause of 1ts geographical location or some other
reason

In Saudi Arabia neither Dhahran nor Jedda 1s the
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largest town 1n their clusters, yet they attracted

the major airvorts and were developed as traffic-
receiving points In the case of Dhahran the airport
was bullt by the U S Air Force as an American airbase
during the second World War, near Dhahran the newly
built town populated mainly by the American employees

of Aramco In the second case Mecca has no airport, in
spite of 1ts slze, because of 1ts mountainous morphology
and because non-Muslim pilots and engineers are not
allowed i1nto 1t

(C) Availability of other transportation services

The impact of this factor on air traffic i1s governed
by the distance involved and the morphology of the area
travelled In general the towns which are not yet
reached by the modern road network - Jizan, Al Wajh,
Najran and Bisha - have positive residuals since the
passenger traffic to and from these towns is almost
entirely by air On the other hand, the towns linked
to the modern road network - Turayf, Badana and Rafha
all have negative residuals since air traffic here
competes with road services (see Chapter Eleven)

However, the importance of this factor - the avail-
ability of other transportation services - decreases with

the increase in the distance travelled and vice versa
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The clearest example which illustrates the impact of
this factor is the traffic between the Taif and Jedda
airports Due to the Surat Mountain problem (see
Chapter Four) the air traffic between these two air-
ports was as high as 19,548 passengers in the year
1965 in spite of the short distance involved, 130 Kms
The insuguration of the Taif - Mecca road which linked
Taif with Jedda reduced the 1966 traffic between the
two airports by 6,053 passengers from that of the
previous year

(D) Other Factors

Though town size, traffic-shadow and availability

of other transportation services are the main factors

in air traffic generation, other factors such as town
functions and social and economic activities are also

of some importance Such factors seem to be responsible
to some extent, for the high residuals of Riyadh, Jedda
and Dhahran The i1ntermediate geographical situation 1s
another factor which seems to have contributed to the
high residuals of Al Wajh and Bisha since those two towns
are located on major routes to Jedda In the case of the
intermediate situation, however, most of the positive

residuals are caused by the transit traffic and not the
traffic generated by the town 1tself
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The Hajjy Impact on Seasonal Fluctuations

The Hajy activities bring a very high demand
for air transport This demand occurs during a
short period of about two months, and 1t is a
demand 1n one direction at a certain time In spite
of utilizing all the resources 1t has, the SDI
usually co-operates with other airlines in order to
provide the required services I'ne Hajj effect on
the seat-miles produced by the SDI can be seen 1in
table 8 1 which shows that the traffic i1in a Hajj month
may be higher than that of a normal month by as much
as 232/ (1955)

Table 8 1, however, indicates that the difference
1n the traffic of the SDI between a Hajjy month and a
normal month has been declining during the period of
study Air traffic in a Hajj month was on average 164L5%
higher than in a normal month for the first five years
compared with only 50% for the last five years This
has occurred in spite of the fact that air traffic in
the Ha)) season has been steadily increasing during the
whole period, because the normal air traffic has been

increasing at a higher rate than the Hajj traffic This

1s supported by Table 8 2 which shows how much the monthly
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Table 8 1 Seat-miles output of the SDI in normal and

Haj] months, 1954 - 1966

Normal Month Haj) Month Difference %
(000, 000) (000, 000)
1954 5 58 15 15 172
1955 7 01 23 30 232
1956 8 53 22 25 161
1957 10 6L 23 95 125
1958 99 22 75 130
1959 10 66 21 5 102
1960 10 63 28 95 172
1961 11 39 2L 5 115
1962 19 17 32 7 71
1963 20 58 31 8 55
196L 32 83 L6 65 L2
1965 35 0 L5 L5 30
1966 LO 2 56 35 L0
Source Based on the Central Department of Statistics,

The Statistical Yearbook, 1967, p 196

hours flown by the SDI are affected by the Hajj The
difference between Hajjy and normal traffic was 354 1in
1965 and only 284 1n 1966

However, the full impact of the Hajj on the air
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traffic i1in Saudi Arabia cannot be seen from the
activities of 8SDI alone, for SDI cooperates with
other sirlines in meeting the traffic demands of
this season Thus a comparison between the activities
of foreign airlines in Jedda airport during the Hajj
and during normal times should clarify the impact of
the Haj) on air traffic actaivities i1n Saudi Arabaia
In 1965 the average number of foreign aircraft landing
in Jedda airport was 113 for a normal month and 814 for
a Hajjy month, a difference of 620 As for the number
of the vassengers carried by foreign airlines to and
from Jedda in 1965 this was on average 1,460 for a
normal month and 64,263 for a Hajj month, a difference
of 1,L45% In 1966 1t was 4032 compared with 76,180,
a difference of 1,789

The Hajj effect on air traffic 1s primarily on the
airports of Jedda and Medina The figures for 1967 show
that the traffic in Jedda airport was higher during the
two Haj)j months by 17,951 passengers than the average
traffic for two normal months The traffic between the
Medina and Jedda sirports was 17,117 passengers higher
1n the two Hajjy months than the average traffic of two
normal months (1967) The impact of the Hajj on the

traffic of other airports i1s not, however, very significant

-
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Only about 7114 Saudi Pilgrims travelled by air to
the holy cities during the Hajy of 1967 More than
one half of this number coming from Riyadh

In contrast, tne number of foreign pilgrims
travelling to the holy cities by air i1s remarkably
high 107,103 1n 1966 Air traftic has been playing
an increasingly important role in foreign pillgrims Mgt
The average  Pregork on gb 3°<e\ﬁv\ P \ogamy
travelling to the noly cities by air was 324 during the
period 1962-66 compared with 18% during the period 1956-60

Table 8 3 Pilgrims Travelling by Air from Various
Countries - 1966

Country Total Pilgraims Percentage of
Pilgrims Travelling
by Air

S W Asia
Iran 35334 93
Lebanon L762 28
Syria 19208 18
Iraq 20519 14
Kuwait 6677 9
Turkey 39309 b
Jordan 7380 L
Yemen 2095 Q0

N _Afraca
Tunisia 630 97
Algeraia 6609 63
Morocco 8266 55
Libya 18326 25
U AR (Bgypt) 10005 16



Country Total Pilgrams Percentage of
Pilgrims Travelling
by Air

Rest of Afraca
Guinea 2457 100
Senegal 2275 100
Niger 1255 100
Ivory Coast 430 100
Mala 1312 95
Nigeria 8535 9L
South Africa 819 83
Sudan 20168 61
Somalia 1326 38
Ethiopla 2L64 17
Chad 2191 12
S and E_Asaa
Afghanistan 5740 73
Ceylon 570 L7
Pakistan 23951 13
India 15865 8
Philippines 3713 6
Thailand 1310 5
Indonesia 23951 2
Fed of Malaysia 6718 2

Source Central Department of Statistics, Statistical
Yearbook 1967 pp 120-21

Factors affecting the proportion of pilgrims who

travel by air from a certain country are not clear, as
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can be seen from table 8 3 Distance from Saudi Arabaia,
the geographical location in relation to the sea, and
availability of land transportation services seem,
however, to be the most relevant factors, though not

the only ones Unfortunately the available figures do
rot allow any further conclusions

The Trend of Air Traffic Growth

During the period 1954-66 there has been a steady
growth i1n the seat-miles output of the SDI The period
195L4-61 had, however, a rather low rate of growth
(8,370,000 seat-mile per annum) while that of 1961-66 had
a remarkably high growth (76,420,000 seat-mile per annum)
The difference 1in the rates of growth of the two periods
reflects the history of the SDI in a number of ways
During the first oeriod the SDI services were confined to
Saudil Arabia while in the second they crossed the borders
During the first period the SDI had no jet aircratt, vhile
1n the second 1t bad Boeing 720 Bs and Dc-9 jeis During
the firsti perica the SDI was directl, run by tlhe governmenwu,
while 1n the second 1t became a corsooration as a commercral

entity
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Fig 8 L shows the actual growth of seat-miles
produced by the SDI An exponentially weighted trend
line 1s also shown on the graph according to a
weighting factor of O 8 Three forecasts were estimated
in Fig &8 L, one based on the trend of growth during
the period 1954-66 (35 71 million), the other on the
trend of growth on the period 1954-61 (8 37 million)
and the third on the trend of growth of the period
1961-66 (76 42 million) The calculation of the
exponentially weighted averages and the forecasts of
future air traffic growth until 1985 can be seen in
Appendix B

It 1s worth noticing, however, that in spite of
the expansion of the road network and the fact that
ai1r transport 1s facing increasing competition from road
transport, air traffic has been growing at a higher
rate in the last five years In one way, this reflects
the general soclo-economic growth in the country In
another way, 1t shows that because of the large distances
which, separate the towns and cities of Saudi Arabia,
the competition of roads 1n passenger transport has
generally, not been very effective except on short routes

Fig 8 5 shows the growth of air traffic against
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the general economic growth, as represented by the
government budget, and the road traffic growth, as
represented by diesel fuel and motor gasoline
consumption The growth of air traffic (as well as
road traffic) was very low during the period 1956-60
when the economic growth was interrupted, but since
1961 air traffic, has, responded to the improvement
1n the economy and has grown commensurately with the
growth of the government budget Fig &6 5 also shows
that since 1961 air traffic has been growing faster
than road passenger traffic and road freight traffic

Fig 8 6 shows the spatial growth of domestic
air traffic from 1965 to 1966 It 1s clear from the
map that the main increase is i1n the traffic of the
three axis centres with Jeddd having the highest
increase (218,892 passengers) followed by R@y@&h(ﬂﬁ@,&92
passengers) and Dhahran (114,413 vassengers) Next to
the axis group comes the towns which have not yet been
linked to the road network and which have benefited
from some economic and social projects during the last
few years The towns of the southwest represent thais
second group Jizan had an 1increase of 75,362 passengers,
Abha had an increase of 31,170 passengers and Nagran had

an increase of 16,946 passengers Al Gassim also had a
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high increase (52,826 vassengers) due to the improve-
ment of 1ts airport, 1ts linkage with asphalt roads
to the main towns i1n ithe region but also due to the
remarkable agricultural development witnessed by this
region over the last few years The 1increase 1in the
traffic of Medina by 35,111 passengers seams to be a
result of the increase in pilgrim traffic from 1965 to
1966

The only airport in which traffic decreased 1s
the Taif airvort The traffic in this airport decreased
by 6053 passengers because of the opening of the [aif -
Mecca asphalt road

Conclusion

Phe findings of this chapter can be summarized in
three polnts (a) The increase in air passenger traffic
in Saudl Arabia 1s associated with the general socio-
economic growth (b) the pattern of air traffic is
affected mainly by the town size, the traffic-shadow and
the availability of other transportation services
(c) Seasonal fluctuation 1s considerably affected by the
Hajj

It may be concluded that in spite of the favourable

geogravhy of Saudil Arabia, air transport is financially




very unsuccessful In 1966 about 239,000,000 SR

out of SDI budget of 302,000,000 SR was a government
subsidy The unsuccessful financial situation can
only be caused by the problem of inadequate labour
and technical ability which was discussed 1in a
previous chapter and which has a considerable impact
on the management of the airlines and 1in turn on the
choices of policles, ailrcrafts and other important

matters
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CHAPTER NINE

UTILIZATION OF ROAD TRANSPORT

In this chapter three problems of underutilization
In road transport are discussed The problems are first
summarised then discussed 1n more detail Each problem

underutilization 1in

represents a different type of/road transport,uidey-
ubilizatiorn, the only common factor between them 1s the
employment of more than the necessary resources to produce
a certain output

So far the construction of new roads has been taking
the attention of the government away from the other
aspects of road transportation such as the problems of
underutilization Road transport, except pilgraim transport,
has been left to work and develop without government
intervention, or even awareness The authorities never
realized the existence of two of the problems discussed
1n this chapter, while they never understood the problem
connected with pilgrims This study, therefore, throws
some light on some unknown or misunderstood problems of
road transport

The High Dependence of Passenger Transport on Taxi Services

One aspect of underutilization in road transport in
Saudi Arabia 18 the high dependence of passenger transport

on taxi services both in i1nter and intB&-city services



On average, taxis account for 26 percent of the total
traffic on roads linking the various cities In some
cases this proportion reaches 37 percent (Safwa - Jubayl
road), and it 1s 30 percent or above on another nine
roads In contrast to this high proportion of taxis on
the roads, buses account for only 6 6 percent of the
total traffic volume In fact, surprisingly, bus services
do not exist between some major cities of Saudi Arabia,
for examples during the period of personal investigation
by the author between January and May 1968 no bus service
existed between Mecca and Taif nor between Riyadh and
Hufuf

Further, intra-city passenger transport in Riyadh
depends entlirely on taxi services Riyadh has a bus-lilke
taxi system where passengers go to the taxi stations or
stand on the side of the roads to call a taxi Taxis from
the centre of the clty go to the various parts of Riyadh
carrying passengers each of whom pays only for his seat
and may be dropped at any point he wants on the way In
most of the other cities, particularly Jedda, taxis also
play a major role in intra-city transport

Such high dependence on taxis in inter and intra-city
passenger transport i1s no doubt a waste of resources since

the same services could be provided at less cost with the
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use of buses Further, such high devendence on taxi
services has an unfavourable effect on the imports
of cars and spare parts and thus on the balance of
vayments

The passenger traffic on three main roads are
here investigated in an attempt to measure the amount
of money which could be saved if the present volume
of passenger transport between cities were done by bus
services rather than by taxas The comparlson between
the two services 1s based on the cost as seen by the
users that 1s the fares The information on the volume
of passenger traffic on the Taif - Riyadh and the Taif -
Mecca roads was obtained from the Taif Traffic Police
during April 1968 The traffic on the third road, the
Dammaqm;tKhobar road, was obtained from the traffic survey
carried/by the Road Department in January 1967

The number of passengers travelling between Taif and
Riyadh 1s about 200 a day The taxi rate 1s 30 SR on
average and the bus rate is 15 SR on average Thus with
the use of bus services the present volume of passenger
traffic can be carried with only 50% of the cost Hence
the transformation to a bus service on this road would
save about 3,000 SR a day

On the Taif - Mecca road the average passenger traffic

1s about 3,000 passengers a day During the summer the



number is certainly higher than this since Taif is
the summer resort of Saudi Arabaia However, the taxi
rate on this road 1s 4 SR per passenger on average
Taking the bus rates on other roads into consideration
it can be assumed that a bus service rate would be
about 2 SR per passenger Thus & change to a bus
service would save about 6,000 SR a day at the present
level of traffic

According to a traffic survey carried out in January,
1967, there is an average of 7,665 passengers a day
travelling by taxi between Dammam and Al Khobar with a
rate of 1 S8R per passenger A bus service does not
exist on this road but it can be assumed that a bus rate
would be O 5 SR per passenger Thus a change to a bus
service would save about 3832 SR a day

On the three roads examined above a change to a bus
service would save about 13,000 SR a day or about
4,758,000 SR a year on the present level of traffic
Obviously, if the traffic on other roads and the intra-
city traffic are considered the amount saved would be
much higher

It must be stressed, however, that as Saudi Arabaia
does not manufacture cars the change from a taxi to bus
service would not only mean achieving the same output

with only about 50 percent of the present cost, but would




also mean a better balance of payments because of the
reduction in cars and spare parts imported

It is very important to ask how such a problem
can develop in a fully competitive market since
competition should lead consumers to buy the least
costly service Obviously, the Saudis are buying the
taxi service because 1t gives them some services which
they want and which the bus services are unable to
provide Taxis are more comfortable and faster
However, since the type of buses used in Saudi Arabia
have a reasonably high standard of comfort it is more
likely that the time saving 1s the decisive factor
From Taif to Riyadh, for example, a bus takes 12 hours
while a taxi takes 8 hours A passenger also travels by
taxi because he can be sure that he will set off shortly
after coming to the station, since taxis travel at short
intervals as a result of their load capacity The case
is different by bus, since he them may have to wait all
day or probably until the next day if the number of
available passengers is less than the capacity of the bus
So, while two buses may travel from Taif to Riyadh one
day, not a single bus may be travelling on the next day
(1nformation from the Traffic Police 1n Taif) In fact

travelling by bus 1s like going to a restaurant hungry
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but without knowing when you are going to be served
Such a situation has resulted from low demand and
disorganization of the bus services

In view of this situation 1t can be said that
a regular bus service with a fixed time-table should
encourage more people to use buses rather than taxis
However, the present sole proprietor ownership of
buses and the present small demand of passenger transport
will no doubt make the organization of bus services a
very difficult task

The Underutilization of Load/Capacity in Road Transport

Another main aspect of underutilization in road
transport is the fact that on average freight vehicles
are 53 percent underloaded In principle the problem is
very easy to understand slince if a truck of 5 ton camcity
is loaded with only 2 5 tons this truck 1s 50 percent
underutilized Obviously, such underutilization has its
1mpact on the cost of transport per unit of output (see
Chapter Bleven) and consequently on the prices, supply
and demand of services In spite of thlis underloading
problem there is also a problem of overloading in some
cases

The attention of the Road Department has not been

drawn to this problem yet Many reports have referred to
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the problem of truck overloading but not underloading
Both problems do exist, but since the Road Department
1s only responsible for the construction and main-
tenance of roads, underloading, unlike overloading,
is not a problem since it does not damage the roads or
increase thelr maintenance bill
To discuss this problem load/capacity utilization
is here examined on four roads located in different
parts of the country Medina - Khaybar road, Riyadh -
Dammam road, Riyadh - Marat road and the Tapline road
Table 9 1 shows the proportion of empty vehicles
to the total volume of traffic in each direction for
each of the four roads Table 9 2, however, shows the
load capacity problem in a more meaningful way by showing
the actual load carried on each type of motor vehicle in
each direction The two tables show that the proportion
of empty vehicles is 23 on average and may be as high
as 89% (Khayber to Medina traffic) and that the actual
load to capacity ratio 1s only L47% on average and vehicles
run empty in some cases tankers and trailers from Khayber
to Medina and trallers from Taif to Riyadh Table 9 2
also shows that there is a problem of overloading on some
of the roads The actual load to capacity is over 100%

for the truck and tanker traffic from Dammam to Riyadh, for




tankers from Medina to Khayber and for trailers from
Riyadh to Taif Both problems, underloading and over-
loading, are affected by two major factors the

direction of traffic and the type of vehicle Under-
loading exists in both directions of the traffic on

all the roads studied but it is greater in the direction
from the small settlements to the main inland cities

than in the opposite direction The proportion of empty
vehicles is 89% in the direction from Khayber to Medina
against 35% in the opposite direction, and the actual

load in capacity 1s 12% against 71% in the other direction
of the same road Underloading 1s also greater on the
traffic from the main inland cities to their maln ports
than in the other direction The proportion of empty
vehicles 1s 75% from Riyadh to Dammam against 28% in the
opposite direction and the actual load to capacity is 19%
against 82% in the opposite direction for the same road

On the Taplline road the proportion of empty vehicles is
39% on the traffic going from the Gulf to the Mediterranean
against 7w 1in the opposite direction Thus, whether on
the Tapline road or on any of the other roads the problem
of underloading is affected by the unequal demands for
freight transport in the different directions of each road

(see Ghapter &leven) The problem of overloading exists
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only in the directions from the small settlement
to the main i1nland cities and from thesecities to
their ports

The type of vehicle is another important factor
in the underloading and overloading problems Tankers
and trallers are the types most affected by these
problems Due to their specialization tankers run
empty from Khayber to Medina and carry only one percent
of thelr capacity from Riyadh to Dammam and L percent
from Talf to Riyadh In the opposite directions tankers
are either 100 percent full (from Riyadh to Taif) or
overloaded  theair load to capacity 1s 106 percent from
Medina to Khayber and 108 percent from Dammam to Riyadh
Trailers run empty from Taif to Riyadh and from Khayber
to Medina and carry:; only 15 percent of thelr capacity
from Riyadh to Dammam In the other direction trailers
run either fully loaded 99 percent loaded from Dammam
to Riyadh and 100 percent loaded from Medina to Khayber
or overloaded (from Riyadh to Taxif) Table 9 2 shows that
the problem of overloading is more common among the bigger
vehicles (trailers) and the more speclalized vehlcles
(tankers) The table also shows that pick ups are the
least utilized type of freight vehicle carrying on average

only 16% of their capacity This 1s mainly because thas



240

type of venicle 1s privately owned more than any other
type of freight vehicle

It 1s far more difficult to trv to analyse the
load/capacity utilization for passenger traffic Private
cars are only 50 percent utilized whilst taxis are 100
percent utilized, but this 1s only as expected In the
case of buses 1t 1s even more difficult to reach any
meaningful results since the capacity of buses 1s not
known from the available data

However, 1t 1s clear from the aoove analyses that
the high load/capacity underutilization in freight
traffic 1s partly caused by the pattern of transportation
demands which 1s unbalanced i1in both directlons

The problem of underutilization of the Hayj) trans-
portation companies 1s more difficult to analyse, explailn
or solve than the other two problems of road transport
A non-Muslim reader will find 1t more difficult to under-
stand 1ts causes though an attempt i1s made here to explain
1t 1n as much simplicity as space and time may permit

The problem itself can be summarized by stating that
the Haj) transportation companies have 2,302 buses and

565 motor cars with a capacity of 105,095 seats stored in
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garages 1n Jedda and Mecca for most of the year and
only employed during the Ha]J season which is about
two months On average each of these vehicles does
only about 1,026 ¥ilometres a year, on a trip from
Jedda to Mecca and Arafat Only between 20 and 60 percent
do another trip to Medina and thus make a mileage of
about 2,000 kilometres a year Since the cost of road
transport 1s closely related to the extent to which
facilities are used (see €hapter Bleven) it can be
eas1ly appreciated that the Ha)j transportation vehicles
are very underutilized

The cause of this problem 1s the nature of the Hajj
traffic itself All pilgrims who come to Mecca (about
half a million in the 1967 pilgrimage) have to be trans-
ported from Mecca to Arafat (about 19 kilometres from

Mecca) on the early morning of the ninth of the month of

Zul Hijja During the night of the same day those pilgrims

have to be transported to Mena which is near Mecca and
after spending three days in Mena they are transported to
Mecca

This heavy transportation demand 1in a very limited
time led to the appearance of many Hajj transportation
companies to provide foreigh pilgrims with the requiréd

transport These companies were formed purely because
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Saudi Arabia has special responsibility towards
foreign pilgrims who travel thousands of miles
to come to Mecca To spoil the Haj) of these people
because of 1nadequate transportation services between
Mecca and Arafat would mean a very bad name for Saudi
Arabia and 1ts government

However, underutilization in the Hajj transvortation
companies has resulted in a very high cost per unit of
output (0 125 SR per seat kilometre according to the
records of one Hajj Company) This 1n turnhag resulted
1n very high rates Table 9 3 shows the rates charged
by the Hajj transportation companies 1in comparison to
the normal rates As can be seen the difference may be
as high as 3 05 SR per passenger/kilometre

These high rates have been criticised by newspapers
especrally in the last few years The Hajjy transportation
companies have been accused of having excessive profits
and were asked to lower their rates especirally as they
were fixed in 1952 when road conditions were not as good
as they are today The government has been asked many
times 1in the newspapers to allow anybody and not only the
Hajj transportation companies to carry foreign pilgrims,
or to lower the rates of these companies by legislations

The present system has very often been accused of being
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Table § 3 The Rates Charged by the Hajj Transportation
Companies 1in felation to Normal Rates

The Bus Rates

Normal Rates

Road Length Rate Km/Rate Km/Rate
Km SR SR SR
Mecca-Medina- 920 101 25 O | 0 019
Jedda
Mecca-Jedda 72 11 25 o 16 0 021
Mecca-Medina 496 56 25 0 11 0 023
Mecca-Arafat 19 35 1 84 0 05

The Motor Car Rates

Normal Rates

Road Length Rate Km/Rate Km/Rate
Km SR SR SR
Mecca—Medina- 920 160 0 17 O oLk
Jedda
Mecca-Jdedda 72 16 0 22 0 ou2
Mecca-Arafat 19 67 5 3 55 0 50
Source Based on Pilgrim transportation rates as

collected from a Hajy Transport Compahy




a monopoly which 1s badly organised and run by some
capltalists In this section, therefore, information
VW% specilally collected and analysed to answer the
two following questions (1) are the Hajj transport-
ation companies really making excessive profits and
(2) should the present system of Hajj transport be
changed by government legislation?

The author was kindly given access to the financial
records of one of these companies

Table 9 L4 The Balance of a Hajj Transport Company (SRs)

Surplus Deficit
1955 366,950 _
1956 63,043 -
1957 - 78,364
1958 - 80, 60L
1959 58,144 -
1960 - 100,428
1961 112,316 -
1962 - 109,062
1963 121,748 -
196l 121,826 -
1965 312,364 -
1966 416 -
1967 395,155 -

a
Table 9 L4 1indicates that the company had/total profit
of 1,483,504 in the whole period of 1955-67 Table 9 4

is, however, a misleading indicator since 1t 1s not



245

based on accurate economic calculations The cost

of capital immobilization for example was not

considered among the costs of this company If we
consider the cost of capital immobilization thas

firm is losing and not making a profit The 3,000,000 SR
employed in thais firm in the beginning of 1955 could

have made a profit of 2,202,209 SR by the end of 1967

1f 1t was put 1n a bank with 5% interest The profit
made by employing the money in the Haj)] transport
business was only 1,483,504 SR, a sum of B18,705 SR

less than even a 5 percent annual interest

In a country like Saudi Arabia with lots of economic
opportunities for caplital employment and considering the
fact that the records examined here belong to the most
efficient of the Hajj transportation companies there can
be no doubt that the Hajj transport businesses are not
financially successful in spite of the present high rates,
and this 1s the answer to the {irst question

In enswering the second question which deals with
changing the vresent system of Hajjy transport the importance
of the present Ha)j transport business must be adequately
appreciated as 1t forms an important sector in the national
economy The amount of money employed in this business

1s at least 51,000,000 SR (this estimate 1s based on the




records of one of the Hajj transport companies) The
advantages of the present system should also be
appreclated before any new government legislation to
reduce the rates or change the svstem is considered
The present system has an admirable standard of
efficiency which was possible to achieve only by long
experience and different sorts of difficulties in the
past Lessons from history are very important here

At present there are five Hajj transport Companies
and only these five have the right to carry foreign
pilgrims So the present syster is not competitive byt
8lso 1t 1s not a monopoly Practically anyone who has
a minimum of 80 buses and 20 cars can enter the business
and form another company

Before 1935 there were as many as 30 small companles
working in the Ha)) transport business The free comp-
etition between these companies led to the reduction of
rates to a level that led many of these companies to
financial difficulties, and thus affected the ability of
those companles to fulfill their duties towards the pilgrimb
Moreover, 1t was difficult for the government to inspect
or supervise them For these reasons and in view of their
influence on the pilgrim transport and the name of the

country and the government in the Muslim World, the

government established an official body - Nagabat Assayyarat -

[v
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(the Automobile Association) to legislate Tor fixed
rates and organize the Ha)j transport Since then,
vehicles that carry pilgrims have had to ovass a fitness
test and Nagabat Assayyarat has distributed the pilgrims
according to the capability of each company
In 1935 those 30 small comrpanies were united by
government decree into one big firm under the name of
Ash Sharika Al Arabiyya Li As Sayyarat (The Arabian
Automobile Comvany) The new big company was given
a complete monopoly of the transport of pilgrims It
1s important to note that the new company in 1ts tirst
year made a profit of 10 percent which was very
considerable i1in the conditions in Saudi Arabia and the
world at that time Two thirds of the share of this
company was bought by the government and the company
was also given a monopoly of all the government trans-
portation requirements However, the government control
was lifted after the end of the second world war and the
company started a new phase with a capital of 12,000,000 SR
This company made a vorofit of 37 percent 1in 1946 and the
nrice of shares rose from 800 to 900 SR 1
Although the situation was so profitable for Ash
Sharika Al Arabiyya Li As Sayyarat, the services provided

by this comvany were far from adegqguate The comwany's

seating capacity was far below the number of pilgrims 1t

had to transport, and thus each vehicle had to do three

to fowr trips between Mecca and Arafat In view of the

nature of the Haj) such multivle trivs used to result in
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traffic chaos, inconvenience to pilgrims and when the
Hajj occu¥ed in the summer pilgrims were liable to sun
stroke and death

For these reasons i1n 1952 the government allowed
new firms to enter the Hajj transport business According
to the 1952 law2 each firm or person with a minimum of
80 buses and 20 cars became eligible to carry foreign
pilgrims Ash Sharika Al Arabiyya Li As bSayyarat became
one of five flrms responsible for the transport of
pilgrims The 1952 system i1ncreased the number of
vehicles and seats employed in the Hajj business in a
dramatic way By 1965 the seat capacity of the Haj)
transport companies became capable of transporting all
the pllgrims they are supposed to carry between Mecca and
Arafat with only one trip per vehicle This admirable
efficiency has been as shown above, accompanied by
unfavourable financial conditions

The most important fact which this historical summary
reveals 1is the fact that fewer vehicles 1in relation to the
number of pilgrimSmeans a better financial position for
the firms but inconvenient services for the pilgrims whilet
a large number of vehicles in relation to the number of
pilgrims means an efficient service for the pilgrims but a

financial deficit for the firms The Haj) transportation
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business has developed from a state of financial
difficulties and inadequate service which prevailed
before 1935 to a state of financial gain but
inefficient service which prevailed during the monopoly
of Ash Sharika Al Arabiyya Li As Sayyarat, and since
1952 to a state of efficient service - particularly
since 1965 - but with a slightly unfavourable financial
position The failure of the free competitive system
before 1935 and the partial success of the monopoly
of Ash Sharika Al Arabiyya Li As Sayyarat and the
(semi-monopoly) system of the present time may indicate
that the Haj) transport business requires some sort of
government control and supervision

Another important fact shown in the above historical
summary is that within the present system both the
financial situation and the efficiency of the Hajj transport
business, is gradually improving Table 9 4 shows that
with the improvement of organization and experience the
financial situation of the company has been improving
considerably

In view of the above analysld the possibilities of
improving the Hajj transportation business seem. to be
limited by the nature of the Haj) itself The difficulty

is how to improve the financial situation of the business



without lowering the present standard of efficiency
Three possible ways of achieving this aim are
exploréd here

1 An 1ncrease in the rates from their present
level to a level that ensures a reasonable profit to
the Haj) transport enterprise Such an 1increase
cannot affect the number of foreign pilgrims since
this will be very minor to their total Hajj expenditure

2 Improving the road system between Mecca and
Arafat to a level that allows a reasonable speed in the
traffic Sufficient improvement of the road system
would enable vehicles to do more than one trip without
causing any 1nconvenience to pilgrims If this could
be done 1t would mean that the seating capacity 1in
relation to the number of pilgrims could be reduced and
this would ensure a profit with the present rates or
even with lower rates without reducing efficiency

3 The employment of the Haj) transport companies
vehicles during non-Hajj time should be tried but wathout
causing any inconvenience to other transport enterprises
or lowering the present efficiency in Haj)J transport
service The possibility of employing some of these
vehicles 1n government projects, or schedule trips to

Taif during the summer, or in some other projects should



be examined and explolted The 1952 law does not
prevent the Ha)J transport companies from such
activities, though 1t makes it difficult, because
of tne dale and period of the vehicles test A
change in the law would give the Hajj transport
companies more free time in which they could employ
some of thelr vehicles in non-HaJj business If thas
1s done then vehicles would be better utilized and
profit would become possible with the present rates

It must be admitted, however, that the problem
of pilgrim transport is very complicated and difficult
to solve For religious and sentimental feelings,
ralsing pilgrim transportation rates would not be a
popular step Moreover, the improvement of the road
system between Mecca and Arafat to the required standard
may be economically unjustified, and employment for the
Hajj vehicles during non-Haj) time may be difficult to
find

Conclusion

The analysis of each of the problems discussed in
this chapter has been hindered by the lack of sufficient
information In the problem of the high dependence on
taxis, 1t was impossible to estimate the overall amount

which could be saved by using buses to transport the




people who at present use taxis What 1s said about

the problem of high dependence on taxis can be said

about the load/capacity and the pilgrim transport
problems Information on the problem of load/capacity
has been limited to the weight factor which is obviously
not enough to make a profound judgement on this problem
A truck fully loaded with hay, for example, would still
be of a very low load/capacity ratio 1f only weight is
considered though this does not mean that it is under-
utilized So, underutilization 1in load/capac1ty should
be considered not only from the point of view of the
weight but also the size and nature of the cargo In

the analysls of the pilgrim transport problem it was
impossible to see financial records for more than one
Company, since these are considered confidential
Consequently, 1in spite of the belief that conclusions

on the financial situation of the Hajj transport business
are correct, no preclse estimate of the overall profits
and losses can be made If this chapter, however, succeeded
in proving that such problems do exist and i1in throwing some
lights on the dimensions of each problem, it would have

achieved its purpose
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CHAPTER TEN

The Impact of Transport Development on Settlements
and Social Changes

The development of transport in Saudi Arabia
which was started in 1948 by the construction of the
port of Jedda has been accompanied by a remarkable
development in settlements and social life The aim
of this chapter is to 1lnvestigate how much settlement
and social changes have been affected by transport
development This chapter, therefore, is divided into
two main sections, the first deals with settlements
and the other deals with social changes In each of
these two sections an attempt is made to show how
different means of transport have different impacts on
settlement and social changes and how different settle-
ments and communities responded differently to the
development of transport

The Impact of the Bevelopment of Transport on Settlements

The growth of settlements 1s the most obvious and
expected impact of transport development, the growth of
Jedda, Riyadh, Al Khobar and Dammam exemplify this impact
Due to the discovery of oil and the economic activities
which followed its exploitation, the growth of settlements

1n Saudi Arabia since 1950 has been rapid Riyadh is




studled here as an example of the impaét of the

development of transport on the growth of settlements
Riyadh through history was an 1solated little

town about 400 Kms away from the nearest sea coast

and surrounded by physical barriers in all directions

the Dahna to the east, the escarpment of Tuwaygqg to the

west, An Nafud to the north and Rub' Al Khali to the

south In the 1930's this, was changed and Riyadh

became, with the formation of the Kingdom of Saudi Arabia,

the capital of the new country The main problem of the

new capital was apparently that of transport Sufficient

transport facilities were essential if Riyadh was to

support 1tself and rule the large Kingdom King Ibn Saud

was the first to realize this fact In fact it seems that

President Roosevelt realized it too when he presented

King Ibn Saud with a Dakota plane in 1945 1
At that time especial attention was given to the

transport problem The government controlled The Ha}j

Transport Automobile Company which had 234 motor vehicles

(19&5), and the Minister of Finance was directly responsible

for the transport of suppllies to Riyadh 2 Thus King Ibn

Saud had no illusion about the importance of transport to

the growth of his capital In fact, just after the second

world war when his financial situation improved from the
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oil revenues, his first main project was the con-
struction of a modern port at Dammam and a railway
from Dammam to Riyadh Though some experts argued
that the railway could never pay i1ts way, and that

the country could not afford such luxury, "the King
brushed them all aside"3 and built the railway which
he £ad the pleasure to i1naugurate in 1952 Efforts
alsoji;de by King Ibn Saud to improve motor vehicle
transport to and from Riyadh to the other parts of his
country but mainly to the port of Jedda and to some
extent to the port of Kuwait Consequently, Riyadh
expanded from a town with a population of 30,000 in
1935 to 80,000 in 1950L1L the area of the town also
expanded as can be seen in Fig 10 1 However, the
real growth of Riyadh started with the construction

of the Riyadh-Dammam railway and the Dammam port in
1952  From 1950 to 1962-3 the population of Riyadh
increased from 80,000 to 196,000, an annual increase
of about 8" per cent compared with§2 5 per cent annual
1ncrease 1in the vneriod 1935-1950 The growth of the
area of Riyadh was also great after 1950 as can be seen
in Fig 10 1 More important is the fact that before
1950 Riyadh consisted of mud brick houses, but since

1951 most of the new buildings have been of modern
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western styles This trend was only possible with
the cement and steel which came via the port of
Dammam and were transported to Riyadh along the
Riyadh - Dammam railway The impact of motor
transport, the port of Dammam and the Riyadh - Dammam
railway on the growth of Riyadh 1s a remarkable
example of the relationship between transport
development ana settlement growth

However, the development of transvort has been
accompanied by the appearance of a considerable number
of new settlements in Saudi Arapbia particularly in the
01l area and the northern region Dhahran, Abqgalgqg,
Ras Tannurah, Thugba and many other settlements in the
0ll area did not exist before the o0il exploitation and
the development of transport I'ne Tapline towns 1in the
northern region were purely a result of the transport
development 1n the region which took place with the
construction of the Trans Arabian 0il Pipeline (Tapline)
and the Taplane road in 1947-50 The Tapline towns are
here chosen for detailed study as new sgsettlements which
appeared in conjunction with Transovort development

The four pumping stations on the Tavline Turayf,
Ar'ar (Badana), Al Qaysumah and An Nuayriyah now form

four towns with the same names stretching along these
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transportation lines with a similar distance between
each pair of them Personal investigation by the
writer showed that none of these settlements existed
before 1950 Yet one of them Ar'ar has been
developed enough to be the capital of the northern
region taking this position from Al Jawf, which had
a long history but now is about 170 Kms from the
modern road Ar'ar by 1962-3 had a population of
11,171 and at the time of the writer's visit (April,
1968) 1t had a bank, & health centre, a hospital with
150 beds (under construction), three elementary boys'
schools, an intermediate boys' school, an elementary
girls' school and an intermediate girls' school (Fig 10 2)
The development of the Tapline towns took a special
pattern which was observed also in the new settlements
of the o1l area The four Tapline towns were merely
four pumping stations in 1950 The drilling of some
artesian wells beside these pumping stations soon
followed with the appearance of some tents and gandagsas
(cottages made of wood and metal sheets) The second
stage of development was the building of some mud, brick
houses The third stage was the construction of modern

houses The drilling of wells was, however, a prerequisite

for the appearance of any settlement Ar'ar, the biggest
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of the Tapline towns, was Just a pumping station
at Badana 1in 1950 The drilling of two artesian
wells in the same year was followed by the appearance
of a shanty-town consisting mainly of sandagas Mud-
brick houses started to appear very soon after, and by
1954 this type of building replaced most of the sandagas
Since 1956, cement had been used in building, and modern
houses supplied with water and electricity had become
very common 1in Ar'ar by 1968 The other lapiine towns
are less developed than Ar'ar though both Rafha and
Al Qaysumah have reached the stage of modern houses
An Nuariyah 1s the least developed and is still in the
stage of a shanty town It must be stressed that the
Tapline towns were created merely by the construction
of the Iapline road and the Tapline, while for the new
settlements in the o1l area transport was not the only
factor though a very imnortant one

Due to the west-east axis vattern of transport
development, the growth of settlements and the creation
of new towns were until the present time confined to the
main axis regions and the northern region In fact the
growth of settlements also followed an east-west axis
pattern Jedda was the first to grow, then some o1l

towns 1n the Gulf, then Riyadh Apart from the northern
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region, settlement growth has not taken place in
the rest of the country simply becsuse transport
networks did not penetrate those regions In fact,
1t can be said that the settlements of these perai-
phery areas have been growing with less than a normal
rate of growth because of the migration to the axais
settlements However, the present penetration of
modern roads 1nto the regions far away from the east-
west axis particularly to the southwest region will
certainly lead to the growth of some main cities 1n
these areas which until now had no major cities

Transport development, however, did not only lead
to settlement growth but in many cases orientated that
growth and determined 1ts direction and its limitations
There are many examples that can demonstrate this type
of transportation impact on settlement growth, but
Jedda makes the best example

The populsation of Jedda increased from about 30,0005
in 1930 to 148,000 in 1962-3 and the size of the city
increased from 180 hectares in 1945 to 1200 hectares
in 1962/63 This remarkable growth was a result of the
construction of the port of Jedda in 1948 and the

construction of the Jedda - Mecca road It was also a
result of the choice of Jedda as the centre of the Sauda
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Arabian Airlines and the construction of the Jedda
international airport The deyelopment of transport
orientated the expansion of the city as much as 1t
caused 1t As can be seen in Fig 10 3, the expansion
of Jedda in the period 1945 - 1951 was mainly in the
area between the old city and the airport, and to a
less extent along the Jedda - Mecca road It may be
significant to mention that the main expansion of Riyadh
has a%go been to the area between the o0ld city and the

1g 10 1)
airport / However, the construction of the Jedda - Medina
road i1n 1952 led to a new direction in the growth of
Jedda, and in the period 1953-56 the main growth was
along this new highway I'ne shape of Jedda today 1is
very clearly associated with the Jedda - Mecca and dJedda -
Medina roads as well as with the Jedda airport The
airport marks the end of the north-eastward expansion
while the two highways stimulated northward and south -
eastward expansion (Fig 10 3)

The growth of the town of Abgaig in the oil area is
of major interest here for it is the only settlement for
which it was possible to obtain aerial photographs showing
its different stages of growth The town of Abqgaiq did
not exist before 1950 Abgalq was a Tapline pumping

station then was developed as a settlement after 1950
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It 1s located 1n an o1l field called by the same
name at a site about 4O miles south of Dhahran,
servea by the road network, the pipeline network
and the Dammam - Riyadh railway Like all the other
settlements Abgaig started as a shanty town In 1957
the town consisted of a few sandagas near the railway
station as can be seen in Fig 10 K A In the following
year (1958) modern houses started to appear near the
highway at Abgaiq - Dhahran - Ayn Dar junction (Fig 10 4 B)
The expansion of the modern town was very fast but
unt1l 1962 it was limited to the area along the nigh-
way (Fig 10 4 C)  After 1962 the expansion took a
southward direction and by 1967 it reached the limit
marked by the oil pipeline, (Fig 10 § D) The example
of the town of Abgaiq shows how transport facilities
may glve settlements a certain shape by limiting the
expansion 1n certain directions In the case of Abqaig
the asphalt road, the railway, the pipelines and the
airport formed the boundaries that gave the town its
present shape

In the example of Safwa, the Dhahran - Ras Tannurah
road forms a boundary between the two sections of the

population the Shi'a in the old town east of the road

and the Sunna 1n the new town west of the road The
















road when it was buirlt in 1950 passed to the west
of Safwa which was 1nhabited by Shi'a The construct-
ion of the road stimulated the growth of the town
which took place along the western side of the road
This new expansion was inhabited by Sunna (Sunna and
Shi'a are two major sects in Islam) The Dhahran -
Ras Tannura road forms a boundary between the two
sections of the povpulation of Safwa exactly as the
Tigris river does for the city of Baghdad

One further aspect of the impact of transport
development on settlements 1s the change of the
morphology of the main old cities of Arabla due to
automobilization Probably the best example for this
type of impact 1s Medina which for security reasons
had a special morphology in the past In some parts
of the city houses were separated only by very narrow
and twisty passages (Azigga) and in the rest of the
city a number of houses about 10 to 20, were built in
a circle or sqguare which formed a yard with one narrow
gate that could be closed at night and whenever this
was necessary These collective yards are called Ahwisha
Both the Ahwisha and Azigga were used to cope with the

Bedouin attacks on the city which used to happen quite
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often before the formation of the hingdom of
Saudi Arabia As a result of the use of motor
vehicles which spread with the absolute security
under the rude of Ibn Saud the morphology of the
0ld Azigga and Ahwisha had to be changed, and
replaced by new motorable streets This change has
been in fact the main aspect of the development of
Medina in the present century

It 1s wrong to think, however, that the relation-
ship between the development of transport and settlements
1s always a positive one True 1t 1s usually so, but as
has already been made clean th&. modern media of transport
may limit settlement expansion Further, the development
of transport may in fact lead to the decline of some
settlements

The construction of the new port facilities 1in
Jedda in 1948 led very quickly to the capture of traffic
from Yonbu which was until that date the port for Medina
dealing with considerable freight and pilgrim traffic
It may be sufficient to say that it was Yonbu and not
Jedda which was chosen for the meeting between King Ibn Saud
and King Farouk of Egypt in 1945  After 1948 Yogbu lost

all 1ts traffic to Jedda, which became the port for Medina

as well as the port for all sea pilgrims Consequently
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Yonbu declined economically and in number of population
Diversion of treffic after the construction of
certain asphalt roads has resulted in some settlement
decline too The best examvle 1s the diversion of
traffic between Mecca and Taif from the old Yamaniyyah
road to lhe new asphalt road which was 1inaugurated in
1965 This traffic diversion led to the declaine of the
three settlements on the old Yamaniyyah road It musti
be mentioned that in this example the traffic diversion
was total, that is to say that since the opening of the
new Taif-Mecca road no motor vehicles have used the old
Yamaniyvah road except when one of the Yamaniyyah towns
1s the origin or destination of such traffic The loss
of the passing traific by the towns of the Yamaniyyah
road meant a change in the pattern and cost of transport
Before 1965 all the three towns used to communicate
directly with Mecca or laif but since then the communi-
cation between Mecca and the two towns located at the
eastern part of the road had to be via Taif and vice-
versa for the town that i1s located at the western part
of the road Moreover, 1t became i1mpossible to travel
or transport any commodity to or from the Yamanlyyah
towns to either Mecca or Taif without hiring a whole

pick-up at a very high price (100 SR for a trip between
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Mecca and Taif on the Yamaniyyah road) Further-
more, by losing the passing traffic the Yamaniyyah
towns lost the income from the facilities which
they used to provide to the passing traffic It
also became more costly to sell their agricultural
products 1in the markets of Mecca and Taif Conse-
quently the income of these towns declined and the
cost of living increased (Fig 10 5)

From personal investigation by the author in
May 1968 it was found that one of the Yamaniyyah towns
(As-5ayl Al Kabeir) lost 27 coffee and rest houses,
70 shops, 5 petrol stations and a number of puncture
shops Another town (As Sayl Al Sagheir) lost 10

houses
coffee/and rest houses, 20 shops, 3 puncture shops and
a number of petrol stations The third town (Az Zayma)
lost 2 coffee and 4 shops The number of the lost
gsebvice shops 1s proportional to the size of each of
the three towns Most of the people who were employed
1n these services have left these towns as well as many
farmers The farmers who dld not leave had to switch
from cultivating grapes and tomatoes to grain cultiv-
ation Unfortunately 1t 1s itipossible to measure
accurately the emigration from these towns which resulted

from this traffic diversion, but from various interviews
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with well-informed people at As Sayl Al Kavbeir it
1s believed that not less than 250 people have
left the town since 1965 (The town had a total
population of 2,868 1in 1962-3)

Transport Development and Social Changes

‘The impact of the development of transport on
social changes in Saudi Arabia 1s 1mmensely great,
ranging from the social i1ntegration between the
various parts of the country to the modernization
of the way of life of the Saudl society The assoc-
lation between transport development and the spread
and performance of the social services, e g schools,
hospitals, ! post offices etc , 1s very clear
1n Saudi Arabia Space, time and data do not allow
a detailed study and thus one has to be content with
the broad lines and then concentrate on one or two
important aspects of this association between transport
development and social changes

Broadly, with the development of transportation
the space factor which 1solated the communities of the
various towns and regions has weakened, the geographical
distance separating these communities has been diminishing
and the size oif the country has been shrinking Socirally,

the Hijaz is not any more the only developed part of
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Arabia and Riyadh 1s noleggp isolated from any outside
i1nfluence With the use of air and motor transport in
the 1940's, the construction of the Dammam - Riyadh
railway in 1952, the construction of modern roads and
the growth and spread of transportation services a
considerable social integration has been achieved
between the various parts of the country and particularly
between the three axis regions

Air transport in particular has played a consider-
able role 1n the social integration, simply because of
the vast distances 1nvolved between settlements and
because of the lack of other media of modern transport
in many regions in the past However, the Dammam -
Riyadh railway has also played an important role in the
Riyadh and the eastern region In the past few years
and at present road construction is advancing very fast
and thus the influence of this medium of transport on
socilal changes 18 now reaching most parts of the country
Pipelines effected social changes in indirect ways, first
because they usually cause the appearance of parallel
roads (see Chapter four), and secondly because at the
pumping station, facilities like electricity and water

supply are usually provided People who live in the



Tapline towns, for example, enjoy more facilities
than most of the other towns of similar size It

1s very important to mention the fact that the use

of the motor car is limited to the areas reached

by the asphalt road network Some of the people in
1solated desert oases have not yet ridden in a motor
car Traffic surveys and personal observation show
very clearly that the penetration of an asphalt road
to a certain area means the start of the use of motor

cars in that aresa On the other hand, in the main

cities of the east-~-west axis which have been linked
with modern roads for some years, the motor car has
played a very important soclilal role In a country
where cinemas, night clubs and bars are not allowed
and do not exist, driving has already become a maln
recreational facility Large numbers of the people
of Riyadh, Jedda and the oll area cities go for =a
pleasure drive with their families out of the cities
especilally on Thursday and Friday at about sun-set
People in Jedda mainly drive to ObHur, People in the
01l cities mainly drive to Half-Moon Bay and people
of Riyadh drive along the Khurays road

To measure the extent of this phenomenon the

author on Friday 3rd May, 1968 carried out a traffic
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survey in order to count the number of cars driven
on the Khurays road merely for pleasure by people
who live 1n Riyadh The count started two hours
before and ended three hours after sun-set, a period
of five hours During this period 5,798 cars whre
counted (2,220 from Riyadh to Khurays and 3,578 from
Khurays to Riyadh) 1,921 cars came from the direction
of Riyadh in the two hours before sun-set, and 1,850
cars were counted returning to Riyadh in the hour
after sun-set The sun-set time is the most popular
for pleasure driving as it 1s the time when the heat
of the day has ended and the darkness of the night has
not started There 1s also evidence that the number of
cars driven for pleasure along the Khurays road decreases
remarkably after 10 Kms from Riyadh, and that about a
similar number of cars can be counted on Thursdays
If we assume that there is an average of three passengers
1n each car the number of veople who enjoy this pleasure
would be about 10,000 on each of these two days

It 1s noticeable that the Khurays road pleasure drive
1s helping i1n the social change now underway As a young
citizen from Riyadh said "A year ago I did not allow my

wife to be without a velil outside the nouse, when I

bought the car I found 1t impractical to find my wife
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spectacular single project of this kind i1s that of
Wadi As Sahba which aims to settle 1,000 Bedouin
families in a new town halfway along the railway
from Dammam to Riyadh, the project involves the
cultivation of 10,000 feddan, with a total cost of
65,147,000 SR '

It is unfortunate that the role of transport
develooment in the urbanization of nomads and 1in
modernizing the livestock economy has been overlooked
by the government so far The gradual and remarkable
effect of the Tapline and the Tapline road on the
settlement of the nomads has not yet been fully
appreciated During the writer's trip to the northern
region of Saudi Arabia in (March and April, 1968) 1t
was very clear that the number of Saudi nomads was
insignificant, although the northern region i1s usually
known as the most nomadlc part of the country, and my
visit was 1in the best pastoral season After talking
with the inhabitants of the Tapline towns it was clear
that the nomads of the northern region have gradually
been urbanized and now live in the new Tapline towns
The construction of the Tapline and the Tapline road
plus the drilling of some wells near the pumping stations

attracted the Bedouin to erect their tents near these
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veiled in our pleasure drive to Khurays, after taking
her unveiled to Khurays a few times I liked the idea
and now I take her unveiled to the stieets of Riyadh
when we go shopping"

The impact of transport development on the social
development of the nomads 1is by no means less signifai-
cant than on the urban communities According to the
1962-3 population census the nomads form one-fifth of
the total population (20 8 per cent) The social and
political problems caused by this section of the
population have been realised since the very early
yvears of the formation of Saudi Arabia by King Ibn Saud
who tried to settle a large number of them in new
settlements called Hejar In the 1950's the government
considered the problem of the nomads very seriously
since 1t was found that this section of the population
did not benefit from the social and economic development
which was mainly confined to the main urban centres of
the east-west axis In fact 1t was found that, due to the
drought which prevailed in the 1950's, plus the new
western tastes of the urban population, the nomadic
economy had seriously declined It was for this reason
that the government undertook various projects to help

the Bedouin to settle and change to farming The most
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pumping stations during the summer and to go for
pasture during the spring Gradually a number of
these Bedouin built houses and became farmers or
workers 1n shops or other services In this way
four towns were developed out of four pumping
gstations along the Tapline The impact of the motor
vehicles on the nomads and thelr way of 1ife has
another important aspect Bedouins now use lorries
or pick-ups to carry them and their livestock from
one place to another I'his, of course, helped their
mobi1lity which 1s tae bagic factor in nomadic life
Further, with motor vehicles the Bedouains now carry
many barrels of water tc their camps Lorries and
pick ups are very cormmon in the desert of Saudi Arabia
nowadgys (Fig 10 6)

However, though the general impact of transport
development on social change has been very remarkable
in many positive ways, some communitlies have witnessed
8 negative social change as a result of transport
development This type of negative impact is a result
of traffic diversions wbich are createa by the construction
of some new roads The communities of the Yamanlgah road
between Mecca and Taif have suffered much social decline

after the diversion of the traffic between Mecca and Taif
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to the new road which was opened in 1965 A personal
investigation by the author in the three towns of

As Sayl Al Kabeir, As Sayl As Sagheir and Az Zayma

showed that the post now comes only about twice a

week 1nstead of every day as before the traffic

diversion In fact, when the town of As Sayl Al Kabeir,
was visited in May 1968, it was found that the post had
not arraived for two weeks The teachers in the school
sa1d that they receive the daily newapapers for one or
two weeks 1n one post People also mentioned that thear
sons who study in the high schools of Tailf and Mecca used
to come and visit them about once a week, but now they
only come about once every three or even six months The
health officer of the school mentioned that whooping cough
was spreading in the school but he had failed to report
this to the authorities 1h Taif for the last fifteen days
because of the unavailability of transport facilities,

he added that as whooping cough is a dangerous disease
and may spread in the town very quickly 'I decided to
hire a pick-up to carry my official letter to the authority
in Taif'

Conclusion

The hypothesis of this chapter is that the growth of
settlements as well as the soclal change towards modern-

lzation are closely associated with the development of
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transport which was a gasic factor in the Ideal-

Iypical Sequence Model/of transport development

(see Chapter Twelve), just as the geographical

mobility of people and ideas was the basic factor

in the Lerner9 model for social changes from

tradition to modernization

Further, this chapter shows the various ways

1n which various settlements and communities respond

to the development of different media of transport

In Saudi Arabia the growth of settlements such as

Jedda, Riyadh and Dammam as well as the creation of

new settlements such as Ar'ar, Rafha, Al Qaysumah,

An Nuariyah and Abgaiq on the newly built transport-

ation lines, were the most important rwo: results of the impact
o transport evolution on settlement development In

some cases transport development caused the change of

the morphology of settlements, as 1in Medina, in other

cases transport development gave certain shapes to

settlements such as seen i1in the examples of Jedda and

Abgal1q, and 1n one case a transportation line forms a

boundary between two different parts of one settlement

(e g Safwa) However, certain settlements may respond

1n a totally negative way to the develooment of transport,

as 1n the case of Yonbu, As Sayl Al Kabeir, As Saye
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As Sagheir and Az Zayma

It may be said that ports, roads, air transport,
the railway and even pipelines have all had a remark-
able impact on the growth of settlements though one
medium may be more significant than others for the
growth of a certain settlement at a particular time
Airports were found to have two different kinds of
impacts stimulate the growth of the area between the
airport and the old city (Jedda and Riyadh) but then
form the limit of the expansion im that direction
(Jedda)

In a country as large as Saudi Arabia and 1in a
society as traditional as the Saudi society, the
development of transportation has been playing a
remarkable role in the social integration between
the people of various parts of the country, 1in the
spread of social services and in modernizing the way
of 1life Both air and motor transport have been of
great 1mportance in social changes Air transport has
been particularly important in the social integration
in the country while motor transport has been having an

increasing impact on modernizing the way of life and 1in

the settlement of nomads
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CHAPTER ELEVEN

The Cost and Pricing of Road Transport

The aim of this chapter is to investigate and
analyse the structure of road transport economics
both as ween by the producer and the consumer of the
services The first section deals with the cost of
the production of transport services in relation to
the main influencing factors, whilst the second section
deals with the cost of buying the transportation
gervices -~ the prices - and the main influencing factors
The last section investigates the profitability of road
transport business

The cost of transportation 1s an essential factor
of transport policy making Decisions on constructing
new roads, priority between various alignments, regulations
and integration between various media of transport can not
be made efficiently without sufficient information on the
constructures of the cost of transportation

Though important as such, knowledge of the cost of
transport, particularly road transport, is almost totally
lacking in Saudi Arabia, mainly because of the difficulty
in obtaining sufficient and reliable information One of

the main causes of such difficulties is the fact that the
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road transportation business mainly consists of sole
owners who are usually 1lliterate and obviously do not
keep any records of their income and expenses Further,
the few relatively large firms who keep such records are
usually reluctant to disclose their linancial situation
because of suspicions that this may benefait a competitor
or 1mpose unwanted government repgulations

Nevertheless, the author was kindly given access
to the financial rgcords of some of the relatively large
transportation tirms or different tyves One of these
firms deals only with trucking business and will be
referred to as the T T F (Trucklng lransportation Firm),
the other deals with bus transport between Riyadh and the
Gulf area and will be referred to as the B T F (Bus
Transportation Firm), while the third deals with Haj)
transport and will be referred to as HT F (Hajy Trans-
portation Firm) The real names of these firms are not
disclosed here Some 30 taxi drivers were also inter-
viewed in Riyadh during the period Jan - May 1968 on
matters concerning cost structures

Transportation Structures

The national transportation services in Saudi Arabia -
that 15 the services between various parts of the country -
are done by road, rail, pipeline and air, plus negligible

coastal transportation services Both 1n freight and
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passenger transport, roads have the largest and the
most widely distributed services
Road transport structure reflects the under-
developed economic structure by being mainly of
sole ownership type This is true in the case of
freight transport where each truck is usually owned
by its operator, as well as 1n passenger transport
where each bus or taxi 1s usually owned by its driver
With the o1l transported mainly by pipelines, the
Hajj has remained until now the most effective factor
1n creating the biggest transportation firms in the
whole country Yet the o1l industry is the second most
1mportant factor in this respect and 1t 1s 1in the o1l
area that we find the most organized road transportation
business In fact the i1nfluence of Aramco on the structure
of road transport is far more than that of the government,
though Aramco influence 1is limited to the oll area
In order to avoid immobilizing a large amount of
money on transportation services, Aramco has developed
through encouragement or direct organization unique taxi,
bus and trucking local enterprises in the o1l area where
leasing, rental and contract systems were developed
Under the leasing system, a local enterpreneur

purchases vehicles to the specification of Aramco which



operates and maintains them Under the rental system,
the local enterpreneur buys vehicles to Aramco
specification but he also maintains them Thas
requires that he has garage facilities with which he
can serve the public as well as Aramco Both rental
and lease agreements are most commonly for a period
of three years, after which the vehicles are solé in
the used car market by the enterpreneur In the
contracting system, the contractor maintains his
vehicles During non-company working hours these
vehicles can be rented to the public on a self-drive
basis In Dhahran there are 22 vehicles serving the
Aramco

Administration Building of the-Gempany under a contracting
system In Dhahran, Abqalq and Raes Tannursh, there are
contract bus services to transport employees between their
work sites and local towns daily, and more distant towns
at weekends The constructor supplies the buses, drivers
and maintenance facilities Aramco also developed a
highly organized taxi system in the three o0il administration
towns

Apart from the Ha)j and the Aramco organized
transportation firms, theré??itween (1961 -~ 4),\iu. a bus

transport firm with four buses This fairm ran a daily

service between Riyadh and the oill area in the period



1961-4 There are also some small trucking firms
1n Jedda working mainly in transportation services
between the port and the city

The above description illustrates the genersal
pattern of the structure of road transport which
1s mainly of sole ownership type but wiih some
relatively organized firms at both ends of the east-
west axis The further we go from this axis the
simpler the transport structure becomes, that is to
say that the structure of road transport is closely
associated with the pattern of socio-economic develop-

ment

Market Structures

Roads have a monopoly in freight transport except
in the eastern part of the country where they compete
with the Pammam-Riyadh railway The absence of internal
water or rail transport and the high prices of aair
transport allow such a monopoly For passenger transport,
however, roads compete with air transport and in the
eastern part with the railway as well

The competition between roads and other media of
transport is affected by market structure as well as by
the condition of roads The Riyadh - Dammam railway, for

example had a monopoly of freight transport between Riyadh
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and the Gulf Coast but this was ended i1n 1961 when
the Riyadh - Dammam highway was built The comp-
etition is developing in favour of roads as a result
of road improvement This applies to air - road
competition too, with air transport at the present
t1me enjoying a semi-monopoly in passenger transport )
to and from areas which are not yet linked with modern
roads However, the penetration of modern roads to
such areas 1s usually followed by the use of motor cars,
and thus air transport is being faced with increasing
competition

In the road transport business 1tself, monopoly
does not exist apart from very minor cases such as the
monopoly of taxi transport in Aramco controlled resi-
dential areas by Aramco organized taxis Yet the Hajj
transportation business 1s not purely competitive, since
1t 18 to some extent controlled by goverment legislation
(Chapter Nine) In the case of the relatively organized
transportation firms in the o1l area they have a tendency
towards oligopoly since Aramco and the Tapline are the
main buyer of their services

The market structure, however, 1s a function of
supply and demand The demand tor road freight transport-

ation is limited to the distraibution of imports, particu-
larly from the main ports to the main cities and from the



main cities to the smaller settlements (Chapter Seven)
Local i1ndustrial and agricultural production creates
only very small road transportation demands

Consequently, the demand for freight transport
is malnly limited to the east-west axis with higher
demands for port-inland transport than for transport
1n the other direction and from the axis to the
periphery regions than in the opposite direction
This conclusion 1s based on the pattern of freight
traffic which was explained above (Chapter Seven)
However, since freight transport depends mainly on
1mports the demand for 1t is very much affected by
the volume of imports, which 1s directly affected by
the general economic situation in the country

Lacking mass production in either industry or
agriculture, the transportation demands of farmers
and average business men can usually be met with light
trucks more economically than with heavy trucks It
is for this reason that light t®#cks (pick-ups) form
17 0% of the total traffic on the highways It is also
for the same reason that the sole ownership is the most
common in road transvortation business

Passenger demands are even more limited to the east-

west axis area because of road conditions and social and



economic development, as well as because of the
relative i1ntegration which has already been achieved
between the three axis regions In other areas the
demand for passenger transport is very limited and

met by trucks which carry passengers as well as freight
The demand for road passenger transport is also affected
by some seasonal changes The Ha)) season has a peak
demand particularly in the Hiljaz region This 1s a one
direction demand at the time The summer season also
increases the passenger transportation demand to and
from Taif which 1s the summer resort of Saudi Arabia

The Cost Structures

The total cost of road transport consists of fixed
and variable costs Fixed costs e g 1licences, insurance
and garaging costs, are not affected by the mileage or the
extent to which vehicles are used, whilst variable costs
e g Tfuel and malntenance costs, are closely linked with
the use of vehicles Accordingly, the proportion of
variable to total cost varies according to the extent to
which vehicles are used In public road transport, for
example, the proportion of variable to total cost 1s 70%
while in private transport 1t 1s only 58% 1 Further,
because fixed cost does not increase with use, in private

motoring, where the fixed cost 1is relatively high, the



impact of mileage on costs per umit is very signif-
1cant In Britain a motor car of two years old, for
example, costs 10l 29 pence per mile when 1t runs
1,000 miles a year and only 10 47 pence when 1t runs
15,000 miles a year 2

In this section the cost of the trucking, the
normal bus services and the Haj) bus services are
investigated as examples of various road transportation
business The analyses are based on the actual finan-
cial records of the TTF , the BT F and the HT F
The cost of sole owner trucks or buses can be estimated
from these records

The TT F 1s a trucking firm in the o1l area,
dealing mainly with Aramco and the Tapline Company,
but also with the general public  About 93% of the
services of this firm are bought by the Taptine and
Aramco (81,6 and 12% respectively), the remaining 74 are
bought by the general public The firm operates 13
trucks and has an American organizer and it 1s the only
trucking enterprise in the country with financial records

divided into fixed and wvariable costs
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Table 11 1 - Average Cost per Truck per Month (The T T F )

Fixed Cost SR Percentage
Wages & Salaries 877 11
Insurance 58 1
Depreciation 1440 18
Administration La4 5
Total Fixed Cost 2799 3550
Variab C
Maintenance 2868 36
Tyres 1307 16
Fuel L13 5
011 and Lubraication 62 1
Others 549 7
Total Variable Cost 5199 65% 100
Total Fixed and 2799

Variable Cost

5199
7998 100%



As shown 1in table 11 1, variable costs of
trucks are much higher than fixed costs It may
be significant to note that the proportion of
variable costs of trucks to the total costs is
much higher in Saudi Arabia than in Britain  65%
and 34% respectively This is mainly due to the
high maintenance cost in Saudi Arabia which is caused
by climatic conditions, 1nadequate garage services,
costly spare parts, careless driving and bad road
conditions Maintenance costs in Saudi Arabia are
as high as 36% of the total cost, compared with only
9 6% in Britain For almost the same reasons, tyres
cost 16% of the total cost in Saudi Arabia compared
with only 3 3% in Britain On the other hand, wages
and fuel expenses are cheaper 5, and 11% in Saudi Arabia,
compared with 10 2% and 27 8% in Britain,> as might be
expected in an o1l producing underdeveloped country

It is extremely significant to refer to the fact
that the T T F keep records for the ton/km done by each
of their trucks, in a country where road transport business
is still at 1ts early stages of development These records
enabled us to work out the average ton/km cost which is the
total expenses of a truck divided by the ton/km done by the

same truck On average, 1t was found that this equals



0 308 SR per ton/km for a certain period Further,
as the tonfKm done by various trucks varied from
6,054 ton/Km to 153,205 ton/Km a month it was possible
to work out the cost per ton/Km in relation to the
extent to which the truck is used, or in another way
to find the average cost of the ton/km in relation to
the utilization of the truck (Fig 11 1)

The cost of sole owner trucks should, however, be
somewhat lower than the cost of the T T F, because
there is no significant economy of scale in road transport,
especlally when the total number of the trucks run by
the T T F 1s only 13 Murther, the sole owner operator
saves the administration and building costs and spends
less on maintenance, which accounts for 35% of the total
cost in the T T F The reduction in maintenance cost is
due to the fact that an owner operator takes more care of
his truck than s hired driver, and a sole owner operator
usually does most of the repairs and maintenance jJjobs
himself which makes it less costly

It must be expected that the bus service cost would
be somewhat different from the trucking cost The records
of the B ' F are used here to show how different the costs
of these two road transportation services are, Tthe B I F

was a small firm which ran only four buses This firm

N
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ran a daily service between Riyadh and Dammam in the
period 1961-6L4 with one bus travelling from each
direction every day To run this business the firm
had an office 1n Riyadh and another one at Al-Khobar,
an engineer, an assistant engineer, a servant and a
small garage

The cost structure of the B T FF , which 1s shown
in table 11 2, is based on records which do not regard
fixed or variable cost but only contain lists of
expenditure against income, and thus at the end of the
month the balance of direct expenditure and income 1is
calculated Though this is an admirably straightforward
way of doing business, the recorded cost is less than
the actual cost as depreciation and capital immobilization
costs are not included Such records thus tend to make
the profit appear more than the real profit, and the loss
less than the real loss In table 11 2 the depreciation
cost and the capital immobilization costs were estimated
and added to the fixed costs

Table 11 2 shows that the variable cost of bus
services 1s less than fixed cost, yet the proportion of
variable cost in Saudi Arabia is higher than that in
Britain U43% as compared with 38%5 Again this is

caused by the high maintenance cost in Saudi Arabia, 26%



Table 11 2 - Average Cost per Bus per Month (B T F )

Fixed Cost SR Percentage
Wages and Salaries 1375 39
Office Rent 262 7
Depreciation 141 L
Capital Immobilization 229 6

Total Fixed Cost 2007 57%

Variable Cost

Fuel L2 12

Maintenance (including tyres) 913 26

Other Costs 196 6
Total Variable Cost :ggg L3% :55—

Total Fixed and Variable 2007

Cost



in comparison to 9 9% in Britain Against this, one
would expect the fuel and wages cost to be lower in
Saudi Arabia than in Britain In fact, this is true
in the case of wages, which account for 39% in Saudi
Arabia against 49% in Britain but not in the case of
fuel which aébounts for a simil;r proportion in the
two countries (12%) 5  his similarity in the cost
of fuel could have resulted from the dishonesty of
drivers who, very commonly in Saudi Arabia, increase
their income by taking more fuel than they need for
their vehicles

Unfortunately the records of the BT F do not
permit any conclusions on the average cost per passenger/km
However, knowing the average number of passengers carried
by the BT F (1,196 per month) and the distance between
Riyadh and Dammam (L67 Kms), the cost should be around
O 0253 SR per passenger/km (11 815 SR per passenger/trip)

It is of great interest to compare the cost of a
normal bus service (the BT F ) and a HajJ bus service
(HT F ), as the latter 1s only provided during the Haj)
gseason whilst the former is provided during the whole
year Table 11 3 shows the cost structures for a Haj)

transportation firm



Table 11 3 - The Cost Structure of a Hajj Transportation
Firm 1967-8 (H T F )

Fixed Cost SR Percentage
Depreciation

Vehicles 320812

Buildings 37237

Garages 9842
Furniture 2970
370,861 17
Licenses, Tax and charities 435,566 19
Wages & Salaries 618,993 28
Capital Immobilization 240,000 11
Total Fixed Cost 1,665,420 7h%e
Varisble Cost
Maintenance and Tires 266,218 12
Fuel 116,260 5
Others 193,655 8

576,137 26% 100

By comparing table 11 2 with table 11 3 the effect
of the extent to which vehiches are used on the proportion
of variable to total cost becomes very clear In the
B TDPF which uses its vehicles all the year fixed costs
account for 57% of the total cost, while in the H T F

where vehicles are used only during the Hajj season fixed

|



cost is as high as 74 of the total cost However,
as the H I' F buses are less used than the BT F ,
fuel and maintenance costs are only 5% and 12/
compared with 12% and 26% in the B I' F Salaiies
and wages are also less in the HT F 28% compared
with 39%  However, as the H T F has huge buildings
and garages the depreciation cost is as high as 17%
against only 4% i1n the B T F The Haj) transportation
firm also pays high taxes (licences and income tax)
which amounts to 19% of its cost while the B T F does
not pay the cost of this item at all This results
from the fact that the H T F 1is under government
supervision, while the BT F 1s not

Now that the cost structures of three different
road transportation firms have been analysed it must be
mentioned that there are some general mistakes in the way
transportation costs are being calculated in Saudl Arabla
by transport enteiprisers It was clear from the field
investigation and from the figures collected that even
in the case of big firms such as the HT F , vehicles
are not insured As transportation business is liable
to risks of accidents, financial records which do not
include insurance cost or risk cost would lead to false

results It was also clear from field investigation
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that the cost of capital immobilization 1s always
neglected i1n the financial records even of big firms
such as the HT F These shortcomings obviously

lead to inaccurate and misleading cost/benefit balance

The Pricing of Road Transport

Apart from the Hajjy Transport the road transport-
ation market 1s purely competitive Hence, the price
of a certain unit of transport should be equal to the
cost of 1ts production plus a reasonable profit If
this simple fact 1s neglected by a transport enterpreneur
he should be in one of two positions a) unable to sell
his product because his prices are too high, or b) his
income will run short of his expenditure as a result of
charging too low prices and thus he would be forced out
of business

In this section the actual and not the theoretical
prices of road transport services are analysed in relation
to the main influencing factors This analysis 1s based
on figures obtained from various parts of Saudi Arabia in
the period January - May 1968

Many factors were assumed to have some degree of
influence on prices, among them is obviously the market
structure In the above discussion, it was explained that

the demand for road transport, particularly freight
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transport, 1s not equal in various parts of the
country or in all darections of traffic In
passenger transport the demand 1is also affected
by seasonal factors particularly the Hajj

The prices of transport, however, are not only
a function of demand but of supply as well Prices
are particularly affected by the transport structure
1tselt such as competition from other media of
transport or from other firms in the same medium
Also reliability, safety, good organization and comfort
are all important factors in the pricing of transport-
ation services

Above all these factors (market structures, supply
and demand, transport structure) 1s the cost factor The
cost factor varies, as was found above, according to many
factors such as mileage, the size of the firm, and road
conditions, a8l1ll these factors, thus, should indirectly
aifect the prices

The prices of transport are also affected by the
nature of the cargo with regard to 1ts size, value and
liability to damage or danger Discrimination 1n the
prices according to these factors 1s very common in the

transportation business
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In this section the figures obtained are analysed
to show how far the above assumed factors do actually
affect the prices of road transportation services 1in
Saudi Arabia Freight and passenger road transport
are dealt with separately

Figures 11 2 and 11 3 summarize the factors that
actually affect the praices of road freight transport
in the country Figure 11 2 shows the prices charged
by the highly organized and relatively large firm
the T T F , whilst figure 11 3 1s for the prices charged
by the sole owner truck operators who are dominant in
the freight transport industry in Saudl Arabia

The first fact which figures 11 2 and 11 3 reveal
is that the T T F prices are far higher than the prices
charged by the sole owner truck operators The difference
between these two types of the trucking business 1s as
high as O 30 per ton/km over a distance of 100 Kms  Thas
difference results from variations in the cost factor
which 1s higher in big firms for reasons explained above
On the other hand, the higher price is paid willingly by
some consumers for the safety and reliability factors
which the T T F has and the sole owners lack This 1s
very important for shippers like Aramco and the Tapline

who buy about 93% of the T T F services
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In general, there 1s no discrimination in the
road freight transport prices in Saudi Arabia The
TT?PF, however, is the only enterpreneur who applies
such discrimination between various commodities As
shown by comparing A against B and C against D in
Figure 11 2, the difference 1n the prices may be as
high as 1 5 SR per ton/km between two classes of
commodifies

A comparison between Figure 11 2 and 11 1 snows
that as the cost per unit of freight transport decreases
with the increase of distance, so do the prices The
rate per ton/kms differs from 2 600 SR per ton/km over
10 Km distance to only O 280 SR per ton/km over 500 Km
distance The relationship between prices and distance
is far clearer in the T T F rates than in the prices
charged by the sole owner ovnerators as can be seen by
comparing Figure 11 2 with Figure 11 3

Since the movement of freight i1s nét equal in both
directions of the main highways (Chapter Sewen) and
since this results in unequal transportation demands, as
shown above, the prices also differ according to the
direction factor Figure 11 3 shows how the difference
1n the prices according to direction may be as high as

O 54 SR per ton/km, which is very significant as 1t means
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that the transportation rate from say Riyadh to Jedda
is only 28% of the ratefromdedda to Riyadh
FPigures 11 2 and 11 3 also show how the condition
of roads 1is a very important factor in road freight
transport prices Obviously the prices of transport
on desert tracks are higher than on asphalt roads Such
a difference 1s as high as 1 5 SR per ton/km over a
distance of 20 Kms for class I commodities as shown by
comparing B and D in Fig 11 2 Furthermore, the
prices on asphalt roads or desert tracks vary according
to the possible driving speed of the various roads for
asphalt roads the Jedda - TIaif road has the highest price
per ton/km as shown in Fig 11 3 because of its low
design speed For desert tracks the Jedda - Jizan road
has the highest prices since 1t runs via a very difficult
mountainous area
In deciding the prices of passenger transport,
comfort and time are more important factors than in freight
transport On the other hand, unlike in freight transport
distance does not seem to have any regular effect on the
prices per passenger / km, as can be seen from Fig 11 3
Because of this comfort and speed factor the prices
vary from O 010 SR per passenger/km in a truck to O 056 SR

per passenger/km in a five passenger motor car Between



these two extremes there are the eight passenger
motor cars, the half-bus and the lorries, all carry
passengers at respectively lower prices (See Fig 11 4)
The effect of comfort on the prices of road passenger
transport can best be illustrated by the difference
in the prices of different seats in the half-bus which
varies in the case of the Taif-Riyadh trip from 30 SR
per passenger in the front seats to only 15 SR per
passenger 1n the back seats

The other important factor in the prices of
passenger road transport i1is road conditions Actually
road transport in a five passenger motor car does not
exist on desert tracks at all, because of the high cost
involved A few elght passenger motor cars sometimes
operate on such desert tracks but at a very high price
which 1s about O 077 SR per passenger/km compared with
only O 033 SR per passenger/km over a similar distance
on an asphalt road Prices are reduced by a similar
proportion from desert tracks to asphalt roads in all
types of vehicles as can be seen in Fig 11 4 The
prices of passenger transport also vary between one
asphalt road and another when the design speed differs
between them Accordingly the prices per passenger/km

on the Mecca - Taif road are higher than on any other
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asphalt road 1in the country

Seasonal changes in the demand for passenger
transport also affect the prices The Hajyy 1s the
most important in this respect particularly in the
Hi jaz region but also in the rest of the country
(Chapters Eight and Nine) In the HajJ season of
1968 the taxi rate in Riyadh, which is about 1,000 kms
away from the holy cities, 1increased from 0 25 to 0 5 SR
because most of the taxlis went to work in the Hijaz
where the demand and thus the priceswere much higher
than in Riyadh Due to the same factor, the prices
of passenger transport to and from Taif increase during
the summer, the rate per passenger from Tailf to Riyadh
1n a five passenger motor car 1s 4O SR in the summer
compared with 35 SR in the winter

The above prices are not affected by any government
intervention or control except for the Ha)j transport
Yet the Town Boards in most of the main cities do some-
times make sure that passengers are not charged more than
the normal market prices as fixed by the majority of
transport operators Traffic Police also ensure that
vehicles stand in various places i1n queues which ensures
that vehicles which come first to the station are loaded

before any other vehicles The police usually also
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ensure that the number of the passengers carried
by each venicle is not more than its normal capacity

The Profitability of Road Transportation Business

In an underdeveloped country like Saudi Arabia
where the sole ownership 1s the main aspect of the
structure of transport, and where most of the road
transport operators are 1i1lliterate, a purely compet-
1tive market may lead to market prices lower than the
actual cost of oroduction This 1s an argument which
the people responsible for the Riyadh-Dammam railway,
the Haj) transportation comvanies and the T T F belleve
1in During interviews they all suggested that the
sole owner operators usually lose and are forced out of
busliness because the prices they charge for their
services are too low One of the consultant firms
supported this argument and suggested government inter-
vent10n6 Vehicle dealers also confairm this, because,
they say, the sole owner operators very often fail to
keep up thelr payments of hire purchase This argument,
however, has not yet been proved by concrete evidence,
because of the lack of financial records In the field
investigation, therefore, 1t was of special interest
to gather information which might answer this serious

guestion is the road transport business in Saudi Arabia
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running on sound economic basis?

Information on this point was collected from
the above three mentioned transportation firms
the TTF¥ , BTF , and the HT F  Also about 30
tax1 drivers were interviewed in Riyadh and asked
particularly about thelr average monthly income

In the case of the three mentioned firms 1t
was found that in general capital immobilization
cost and insurance cost are not included in the
accounts accounted (apart from in the TT F ), so
income and expenditure are not totally accurate In
the case of the sole owner operators there are neither
balance sheets nor financial records The rule 1s that
the owner 1s making a profit if he can continue running
his vehicle and meet his own or his family expenses

Yet with all these shortcomings the information
obtained on the balance sheets of the three transportation
firms and the financial situation of the taxi drivers in
Riyadh are highly significant as far as the profitability
of the road transportation business is concerned

The analysis of the T T F balance sheet shows that in
the period of four months (January - April, 1966) there was
a deficit of 12 52 SR per month per vehicle out of the 13

to
trucks eight made a profit between about 730/&,&50 SR
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per month the other five made a loss of between 600
and 13,350 SR per month Thus even this firm, whose
prices are much higher than the orices charged by
the sole owner operator, 1is losing

In the case of the H I F the sheet balance for
a period of thirteen years 1955-67 shows a profit of
1,383,504 SR in the whole period or an average of
106,423 SR a year However, when the cost of capital
immobilization was considered, (at 5% per annum) this
firm was found to have lost 18,705 SR during the
1955-67 period or on average of 1,439 SR a year (8ee
Chapter Nine)

The only transportation firm which was found meking
a profit was the BT F In the period studied (six
months 1n 1964) the firm made a profit of 10,14l SR ,
that 1s 1,691 per month On average, each of the firms
four buses made a profit of 423 SR per month

The interviews with the taxi draivers in Riyadh
revealed that on average they make 1,226 SR a month
excluding the expense of running the car Most of the
interviewed drivers said that they pay 500 SR monthly to
the car dealer according to the hir& purchase contract,
and with the remainder they keep thelr family Thus if

all goes well he 1s no doubt making some profit The
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problem comes 1if the taxi driver gets involved in

an accident as then he would be out of business

It 1s for this reason that only two of the thirty
drivers 1nterviewed nad spent more Lhan five years
1n the service On average they spent only 3 6
years and only eleven of them had spent more than
the average length of time It has also been clear
from those 1interviews that to get the average income
of 1,226 SR a month, it 1s necessary to drive one's
car oneself A hired driver 1s less productive, less
reliable and often dishonest and careless Thas
condition 1s reflected by the fact that 29 of the
drivers interviewed were owners of thelr vehicles

Conclusion

It can be concluded that i1n general the relatively
big and organized road transport business i1s not a
profitable enterprise from the financial point of view,
with its present cost and price structures The TT F
1s losing in splite of the relatively high prices it
charges and so are the Hajj transportation firms The
sole owner truck operators may, with some luck make a
profit since his cost is lower and since he carries
passengers on the top of his cargo Generally, the taxl

business and also the bus services are profitable though
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the profit is remarkably small in the case of the
bus transport and risky in the case of the taxa
business

Most road transport enterprises are misled by
their way of calculating the cost of producing the
services Even big firms like the H T F and the
BTUF neglect the insurance cost, the capital
immobilization cost and the opvortunity cost

T’he 1nsurance cost 1is particularly important
in the transport business, especlially in taxi transport
because of the risk i1nvolved Vehicles are normally
not covered by any kind of insurance in Saudi Arabia
Among the 30 taxi draivers interviewed, only one was
insuread In this case a serious road accident would
put the transport enterpreneur out of business, and
probably in prison too As most of the taxi drivers
buy their cars on hire purchase they find themselves
unable to pay the car dealers after a serious road
accident In fact, it 1s because of thls reason and
the high rate of accidents in Saudl Arabia that many
vehicle dealers mentioned that they lose a large amount
of money every year and that the courts are full of
cases of drivers who are unable to pay for vehicles

they bought on hire purchase



In such cases, the introduction of compulsory
insurance would take the road transport business
a large step forward The people concerned should
be educated about the value of insurance and also
about the structure of the cost and prices of transport
This would help the transport business far more t&é

intervention in the prices by government legislation
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CHAPTER IWELVE

The Ideal-Typical Seguence Model its Applicability
to the Development of Transport in Saudi Arabia, the
Sudan and other Middle Eastern Countries

Many years ago von Thunen1 showed that transport
geography was a promising subject for models and stat-
1stical analysis More recently the use of the gravity
model in traffic studies has made the prediction of
traffic between two points pogsible 2 Further, research
has already started with great success on the exploit-
ation of geometric analysls in network studies 3
Transport geography, thus, has already gone a consid-
erable way 1in the avplication and development of numerical,
theoretical and model techniques

One of the models which was developed by transport
geogranhers 1s the Ideal-Typical Sequence Model (Fig 12 1)
which generalizes the process of transport development in

I

underdeveloped countries This model which was produced
by Taaffe, Morrill and Gould has a special significance
for us because 1t deals with transport development in the
underdeveloped countries while most of the other models,

5

such as the one produced by Haggett, were based on studies
made on developed countries

Phe Ideal-Typical Sequence Model was based on the
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conclusion that the expansion of a transport network

1s from 1ts beglinning a continuous process of spatial
diffusion and at the same time an irregular or sporadic
process 1influenced by many specific economic, social,

or politicael forces 6 The model shows four sequences

of development (see Fig 12 1) Phase one (A) is
characterized by a scatter of small ports on the coast-
line with little lateral inter-connection and with ar
extremely limited hinterland for each port Phase two

(B & C) 1s characterized by the penetration of trans-
portation lines from the ports towards each other and
inland Hinterland transport costs are reduced for
certain ports and thus the market expands at certain
ports and certain inland centres, which, in turn, leads
to port concentration and the focus of feeder routes

on the major ports and inland centres Phase Three

(D & E) 1s characterized by the interconnection between
the various centres and nodes on the penetration routes
Phase four (D) is characterized by the emergence of high-
priority (main-streets) as a result of the growth of

some 1nland centres and some ports at faster rates than
the other centres Three principies are behind this model
(a) the principle of penetration lines, (b) the principle

of Inter-connection between these penetration lines and
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(¢) the principle of continuous process
Three studies have so far been produced 1in

connection with the sequence model lemer7

in 1967
applied the Seqguence Model to the cnanging status of

New Zealand Seaports (Fig 12 2) and Sesay in his
unpublished Ph D thesis (1967) also applied the model

to the development of transportation in Sierra Leone
Further Ian Hamilton® 1in 1967 produced a sequence

model for the emergence of the modern spatial pattern

of i1ndustry Hamilton's model was based on the Ideal-
Typical Sequence Model of transportation development,

as can be seen in Fig 12 3 No study, however, has:c

yet tried to answer the two excellent questions raised
by Haggett1o about the sequence model how far 1s the
model applicable outside West Africa in particular and
colonial areas in general, and how far is the division
into separate stages justified? In this chapter an
attempt is made to test the applicability of the model

to the development of transport in Saudl Arabia and to
some extent in some other Middle Eastern Countries I'his
application is based on the detailed study in Chapter Two
and Chapter Four of this thesais

Before applying the model, two questions should be




N
M

¢ oL B

(S 'Y woyp | b R Loy,
uzanled UOIIEOO[ [BLIISNPUT UIIPOUW B JO 3DOUIZIdwd 3y ],

Burinyopjnuop U01393UU0dJ93U| SapoN 3Jodsuvpul
pasi|D307 jo ulanDd MAN jJodsupy] jo uoiyajdwo) 3 ut Auysnpul jo Uimos9 pidoy (]

_\\\\ L O O— WL

¢ 5L z
[} A X
Z A X 30 S821n0say uo pasog SUMO] 38%JDN OM] puD
dojereq siepeed 1Jodsupil o) Anysnpuj £103904 jo @duebiaw3l @ SHDINPUDH 80D(IA POISNIDIS Y
O O 0 o i O O o o tL O O O o RQu
o} (@) O o O o] o o (o] o} a O o
o O o o o] (o] (o] O o] o O O O
O O o o Z O o o o0 Qz O o0 0o o o
°© o o o ' ¢ 0O O O O © 0O o o o O




(9]
AW
~

railsed about the generalization of this model First,

is the model for the transport development in under-
developed countries or underdeveloped areas? The use

of the word area seems to be preferable 1n most cases

for then we can apply the model to more than one area

of a single country, especailly when the country under
study has more than one coastline However, the word
country may be preferable i1n some cases since political
boundaries may have a strong i1mpact on the shape of the
transportation network, as was shown by Wolfe 1 The
second question 1s how can one apply the model to every
underdeveloped country? How, for example, can 1t be
applied to a land-locked country like Afghanistan®
Further, even if the country is not land-locked, 1its
geographical characteristics may differ to a great extent
frorm those of Ghana and Nigeraia The answer to this last
question will be made clear by applying the model to
Saudi Arabia, the Sudan and some other Middle Eastern
countries

The Case of Saudi Arabis

Saudli Arabia differs from the underdeveloped countries
of West Africa on which the model was based in a number
of ways 1 Saudi Arabia has not been colonized, at least

not by the type of coloniallsm in West Africa and most




other underdeveloped countries This point 1is

relevant because most underdeveloped countries have

had railways in the nineteenth and early twentieth
centuries built by the colonizing powers and have
colonial-type economies which are extremely

orientated towards Europe 2 Being a desert country,
Saudi Arabia has no agricultural products to export

It also has not been a producer of minerals in large
quantities, except oll, whose transport depends on
pipelines more than on roads or railways Saudi Arabia
thus did not build 1ts roads or railways to support
export as was the case in most of the underdeveloped
countries 3 Arabia had well developed ancient

caravan networks The routes across Arabia were inter-
national ways before Islam and increased in number and
importance after the appearance of Islam 4 Sauda
Arabia was very poor until the second World War, but
since then its wealth has increased at an unusually rapid
rate It was for this reason that Saudi Arabia, which
had missed the age of railway construction, came with
great enthuslasm to the age of road construction 5 The
most i1mportant cities of Saudi Arabia (and most other
Middle Eastern Countries) are situated inland and not on

the sea coast as in West African countries Owing to




these differences the east-west axis pattern of
development, and not the sequence model, has been

the typlcal sequence for transport development in
Seudi Arabila The east-west axis pattern was
described 1n chapter tiwes and was applied i1n almost
every other chapter of this thesis Yet the sequence
model 1s also applicable to transport development in
Saudi Arabia

Application of the Seguence Model

To create the most suitable conditions for t he
application of the sequence model, a) Saudi Arabia 1s
divided into two parts, the western part with its
coastline on the Red Sea and the eastern part with its
coastline on the Gulf, b) the horizontal distance (east -
west) 1s multiplied by four and ¢) the location of the
ports and cities 1s altered to some extent to form a
regular shape The development of the modern roads and
rallways was considered, but the Hijaz rairlway was
neglected because it did not last very long The application
of the model 1s shown in Fig 12 L

The Western Area

A Here we find a scatter of small ports, but two

of them (Jedda and Yonbu) are already developed more than

the others Links between these two ports and their
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major hinterland centres (Mecca and Medina) already
exist, but with a primitive method of transvort

B & C The development of modern tiansportation
started with a road (1938) which linked the major
inland city (Mecca) wita 1ts vort (Jedda) The
construction of this road reduced transportation
cost to and from Jedda, and with the construction of
Jedda port (1°L7) traffic was diverted from Yonbu to
Jedda Yombu thus declined to become a minor port
while Jedda expanded (see chapters three and ten)

D Consequently, the second penetration line was
built (1952) between Jedda and Medina and not between
Yonbu and Medina Yonbu declined even more, 1ts popu-
lation started to go to Jedda and Medina and many houses
and stores were left empty and unused

E The Government tried to rescue the declaining
town of Yonbu by the construction ot the Yonbu-Medina
road (1956) This helped Yonbu to a very small extent,
as Jedda had already developed as the major port for the
whole area The traffic in Jedda port kept increasing
to a level above the cavacity of the port and thus small
ports were constructed in Yonbu and Jizan

F This was followed by more penetration lines from

both Mecca and Medina to the north, east and south and



thus a certain level of connectivity was achieved

The Eastern Area

A & B In this area we also find scattered
ports on tae coastline with hufuf ana Riyadh as the
two main 1inland centres None of the sea ports was
more than a little fishing village and Hufuf was &
large oasis surrounded by the hot, &rid and saline
desert

C The modernr development of transport in the area
came only after the discovery of oil In the early
1950's many short asphalt roads were rapidly constructed
between cerfain ports and the inland o1l centres (see
Chapter Three)

D In 1952 a railway was constructed between the
Dammam no1t on the Gulf coast and Riyadh which 1s located
over 400 Kms ainland

E Riyadh responded very quickly to the construction
of the railway and to the efforts of King Ibn Saud to
build and modernize his capltal (see Chapter Ten) Some
feeder roads were focused on Riyadh linking 1t with
El Khar) and Ad Diriyah (see Chapter Three)

F The continuous expansion of both the eastern and

the western areas led to the linkage of the road networks
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of the two areas In 1965 the two coastlines of
Saudi Arabia were linked by a modern road which
extends from Jedda to Dammam

The above summary of the development of trans-
portation in Saudi Arabia and its illustration in
Fig 12 L suggests that the sequence model 1s, to a
large extent, applicable to Saudi Arabia This does
not mean, however, that 1t 1s the best way of showing
the pattern of transport develooment in this country,
nor does 1t mean that all the details of the model are
applicable The direction of the first penetration
line for example seems to have come from Mecca to Jedda
rather than from Jedda to Mecca, as the model suggests
This point about the direction of the penetration lines
can be elaborated by applying the model to the transoort
development of the Sudan

The Case of the Sudan

The Sudan has some particular geographical and
historical conditions Life i1n the Sudan, like 1n Egypt,
is closely linked with the Nile valley where most of the
porulation and social and economic activities are con-
centrated The seacoast, on the other hand, 1s not only
1solated from the Nile Walley by scarcely populated area

but slso by mountain ranges extending from north to south
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Further, the coastal part of the Suaan was under the
aaministration of the Hijaz (1n Arabia) for sometime
during the Tur'ish rule while the Nile Valley was
under the rule of Egypt

Owing to these geographical and historical
conditions, the [irst railway to be built in tne Sudan
was not built between the seacoast and the Nile Valley
but between Wadi Halfa and Saras (1875) and then
extended to Kerma (1897) along the Nile Yalley The
largest part of this line was built by the Anglo-Egyptian
army in the course of the compaigns against the Sudanese
Mahdiya The real start of the present railway network,
however, came about with the construction of the Wadi
Halfa - Abu Hami1d line in 1897 and 1ts extension to
Khartoum in 1899 More railways were built afterwards
towards the east, south and west12CF1g 12 5)

Like 1in Ghana and Migeria, the early consirugtion
railways in the Sudan were built to serve the colonial
political, military and economic aims Yet the sequence
model is not applicable to transport development in the
Sudan since the early railway lines did no; penetrate
from the seacoast inland but along the Nile Valley and

then towards the seacoast However, the three prainciples
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of penetration, interconnection and continuous process
are applicable

The Directior of the Penetration Lines A Suggested

Modification

The above attempt to apply the sequence model to
the development of transportation in the Sudan suggests
that the model in the form produced by Taaffe, Morrill
and Gould has no general application to all under-
developed countries The three main principles of
penetration lines, i1nterconnection between those pene-
tration lines and the principle of continuous process
all, however, are valid for the Middle Eastern countries,
with some resekvation about the principle of continuous
process, which does not apply to Arabia if the Hijaz
railway and the historical caravan route networks are
conslidered As will be seen below (Chapter Thirteen),
the development of transport in Arabia is of a cyclical
nature and not a continuous process The development
within each cycle 1s, however, of a continuous pattern

The main weakness in the model thus is not in its
orinciples but in the dairection of the penetration lines
The model suggests that these lines come from the sea
coast and penetrate inland, but the case of the Sudan

suggests the opposite Consequentlyk 1f we can modify
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this point then the model could be of more general
application To make this modification we need to
discover the main factor (the law) which governs the
direttion of the penetration lines

The i1nvestigation of transport development in the
Middle East and the available literature on West Africa
and other underdeveloped countries suggest that the
airection of the early penetration lines 1n each under-
developed country was governed by the direction from
which the outside colonial (or interested) power came
For most of the counlries in the American continents,
Australia, New Zealand and Africa the colonial power
came from the sea direction Consequently, certain
centres on the coastlines were developed as main clties
and later as national capitals Thus, the penetration
lines started from these relatively developed centres
towards the backward interior either for military,
political or economic reasons For the Sudan the outside
interested (colonial) powers were Egypt and Great Britain,
which was politically dominant in Egypt The early
penetration lines in the Sudan came from the north towards
the south and later towards the seacoast and other
directions (Fig 12 5) In Arabia, the first penetration

line (The Hijaz Railway) came from the direction of Turkey




which was the influencing outside power In Iragq,
the first penetration line (Baghdad - Berlin) did
not come from the Gulf but from the northwest
direction because Germany was the main interested
outside power In view of the above observations,
it may be postulated that in probably all under-
developed countries the early transportation lines
came from the directron from which the outside
influencing, interested or colonial power came It
follows that in most, but not all, underdeveloped
countries the early penetration lines came from the
seacoast inland

Some Other Suggested Modifications

The number of venetration lines and the number of
proints they start from also need some modification It
1s not necessary that two lines should come from two
points to link*them with another two points, they may
come from one point and link it waith another two ooints,
as was the case i1in the western part of Saudi Arabia
When the penetration lines come from the coast the number
of ports which develop penetration lines seems to be
affected by the length of the coastline as well as by
other factors In the Sudan there was only one vene-

tration line parallel to the Nile and from this line all
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the other penetration lines originated In Egypt

the first penetration line came from the Mediterranean
coast while the second came from the Red Sea coast

It should be remembered also that the motives behind
the construction of the penetration lines may differ
from one underdeveloped counffy to another It has
already been explained that the motives behind the
construction of the early penetration lines 1in Saudi
Arabila were totally difterent from those in Ghana,
Nigeria and the Sudan It may be added that the motive
behind the construction of the first two penetration
lines (railways) in Egypt was to link the Red Sea with
the Mediterranean and ease the transport between England
and India (See Chapter Two)

The Four Stages and the Measurement of Network Development

It 1s very difficult to determine how far the
divislion into four phases 1s Justified Certainly a
division 1s essential since the model deals with the
process of development, but are four stages applicable
and how long should they take? For both the eastern and
western areas of Saudil Arabia the four stages sequence is,
to a large extent, applicable It can be said that the
transportation network of Saudi Arabia 1s at some stage

of the third phase, that 1s tae phase of 1interconnection



However, in Saudi Arabia the development from the
first to the third stage has taken a very short
period 1n comparison with Ghana or Nigeria The
weakness of measuring the transvort development by
the use of this model lies in the fact that the
route network in a certain area may reach the fourth
phase while in the rest of the country 1t is in the
stage of penetration It follows that the model 1is
not an accurate method of measuring the development
of transport specially in large countries

Measuring the level of transport development 1is,
however, a very difficult matter even with the use of
the Beta Index13 or other new methods The problem
arises from the fact that such i1ndices measure the
level of connectivity between a certain number of
vertices already linked to the netwoirk Thus, settlements
which are not linked to the network cahnot affect the
calculation of the index It follows that a large
country with a number of towns in a small area connected
with a good transport network would have a high index,
in spite of the fact that the route network 1s only
limited to a very small area

Conclusion

The above application of the Ideal Typical Sequence




Model of transport development has shown that, broadly,
the model 1s applicable to the transport development in
Saudi Arabia but not in the Sudan The three principles
of penetration, interconnection and continuous process
are, however, applicable even to the Sudan Consequently,
with the suggested modifications conce;nlng the direction,
numbers of the penetration lines and the motives behind
the construction of those lines, the model should become
of general application to all countries 1rrespective of

their geographical characteristics
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CHAPIER THIRTEEN

Problems and Prospects

Trarsport development 1s one of the main problems
facing the socio-economic growth of Saudi Arabia, as
in most other underdeveloped countries In most of
these countries transport is also underdeveloped and
adequate resources (financial as well as technical) to
improve the situation are lacking, and planning and
policy making are hindered not only by the limitation
in technical abilaity but also by the unavailablility
of adequate and reliable data This chapter deals with
the main problems of transport planning in Saudi Arabaia
and attemots to draw the broad lines of what may be
called a general strategy for transport development

The Main Goal

The history of transport in Arabia (Chapter Two)
suggests that transport development i1s a phenomenon of
a cyclical nature Three cycles have been 1dentified
1in the history of transport in Arabaia the pre-Islamic,
the Islamic and the present day cycle Each of these
cycles was found to be & product of an unexpected miracle
factor the international transit trade produced the

first cycle, the rise of Islam produced the second and the
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discovery of o1l produced the third cycle The end of
each cycle 1s usually brought about by the decline of

the producing factor, and the route network and traffic
usually differ from one cycle to another To a lesser
degree the route network and the pattern of traffaic

differ within the same cycle according to their stage

of development or decline Transport development, thus,
1s a continuous process within each cycle but not through-
out history (see Chapters Two and Twelve)

At the moment the present cycle 1s in a process of
dgvelopment which is closely associated with the o1l
revenues Fig 13 1 is a summary of a number of prewgious
graphs exhibiting the association of the development of
roads, road traffic, motor venicles, port activities and

economic
air traffic with the oil revenues and the general/growth
as represented by the government exvenditure

If transport development 1s of cyclical nature, and
1f the present cycle 1s the product of the o1l discovery
and 1f the present growth of transport i1s closely associlated
with the 01l revenues, then this c¢ycle should come to a
close when the o1l production starts declining and the oil
fields dry up Knowing that in Bahrain o1l resources are
i1n sight of exhaustlon,1 one cannot be very optimistic

about the future ofoll production in Saudi Arabia In any
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case even optimists estimate that the oll reserves
will run out 1in about 80 years with the present rate
of production

In view of this situation Saudi Arabia should do
1ts best to bulld, as quickly as possible, a modern
economy which is less dependent on the export of crude
oll If this can be done with the help of the present
oil income, careful planning and exploitation of present
technology, then the present growth in transport and in
other fields could be changed from one of a cyclical
nature to one of a continuous process This should be
the main goal which the country should try to achieve
to build a country with a modern economy which 1s less
dependent on the export of crude o1l

Transport development should be planned with this
main goal in mind Transport improverent should be looked
at not as an aim by 1tself but as a means to achieve the
main goal Ir sum 1f transport develooment ain the vast
was a resporse to the economic opportunities which were
created by the o1l industry (see Chapters Two, Three and
Elght), present and future transporl 1morovements should
aim to create and stimulate new social and economic
activities

The Problem of Resource Allocation
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Obviously to acnieve the main goal, the available
resources, finance as well as labour a~d technical
ability, should be employed in the most promising
development projects Transpori 1s only one of mary
projects comveting for the available resources, and
thus we are faced with the problem of resource allocation
The question is how much should the country spend on
transport development?

The problem of resource allocation 1s, however, a
problem of measuring the profitability of the various
projects In transport projects 1t 1s extremely diffaicult
to measure the social, political and some other benefits
1n a numerical and comparable way, yet careful and detailed
evaluations are usually attempted In Saudi Arabia the
benefit / cost ratio of the road planned since 196;?f;§g L
to 1u2 over a period of 4O years The calculation of the
ratio was based on the estimation that the new roads would
reduce transportation cost by about 4O to 60 percent and
that traffic would increase by about 10 to 20 percent per annum
Only the direct economic benefits which are derived from
the reduction in the cost of transport was considered 1in
the above mentioned benefit / cost ratio  The effect of

3

the new roads on attitudes and on economic growth was

not considered






It should, however, be admitted that because
most of Saudl Arabia 1s a sparsely populated aesert,
the impact of new roads on the areas they are built
across 1s usually limited Yets where underground
water was foundsagriculture has developed alongside
the new roads Figs 13 2 and 13 3 show some of the
newly developed farms along the Riyadh - Marat road
The products of these new farms which appeared in the
Muzahmiya plain are sold in the markets of Riyadh
which 1s less than 100 Kms away

Table 13 1 Government Expenditure on Transport 1960-66
{000,000 SR)

Year Total Gov Expend Expenditure on Transport
Expen on and Communications
Transpors ” o
1960 1786 0 167 3 9/h 209 9 11 8
1961 2166 0O 312 3 4 4 358 8 16 6
1962 2452 2 324 O 13 2 379 O 15 5
1963 2686 0 336 3 12 5 L1 7 15 4
1964  3112,0 591 9 19 0 714 4 23 0
1965 3961 O 586 9 14 8 665 9 16 8
1966 5025 0O 827 L4 16 5 906 O 18 O

Source Central Department of Statistics, Statistical
Yearbook 1967 p 181 and p 311

In the period 1960-66 the government has been
spending from 12 to 23 per cent of 1ts expenditure on

transport and communications On transport alone, 1t has
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been spending from 9 to 19 percent of the total

expenditure (table 13 1) These proportions are

similar to the transport investment in the United
States i1in the period 1920-19&0,u and the present
situation 1n most under-developed countries > In
view of this, 1t can be said that Saudi Arabia ig
spending a reasonable proportion of its budget on

transport developmert

The Choice of Mode

This 1s not a serious oroblem for transport deve-
looment 1n Saudi Arabaia In the absence of internal
waterways and because of the high speciality of pipe-
lines Saudi Arabia has to choose only between roads,
raillways and air transport

The choice between railways and roads depends on
the amount and type of traffic as well as the distances
involved Broadly, with long distance and heavy bulky
trafficy railways become pireferable In Saudi Arabia
distances are great but traffic 1s light The present
freight traffic between any two points cannot guarantee
the 1,000 ton per mile per day which 1s considered to be
the minimum traffic required for railways 6 Further,
the history of transport in developed as well as under-

developed countries 1indicates that road traffic has been
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1ncreasing with a higher rate than rail-traffic In
fact railway traffic has been in many cases decreasing
as a result of road competition Furthermore, Saudi
Arabia's own exverience has shown that the railway 1is
fighting a losing battle with road comvetition Fig 13 1
shows that the total movement of goods by the various
sections of the Riyadh - Dammam railway has been
decreasing while road and air traffic have been growing

In view of these evidences and the generally
recognized flexibility and the widé coverage of road
transport, 1t can safely be said that roads are more
sultable than railways for Saudl Arabia It follows
that the reconstruction of the Hijaz railway cannot be
Justifiable on economic grounds The decision to reconstruct
the Hijaz rallway must have been based either on sentimental
grounds or on overestimation of the Hajy traffic, which is
limited to a very short time and which cannot support the
running of this very long railway It may be very sad to
cancel this project but, economically, the project should
be cancelled and the money which has been spent on 1t
should be considered as sunk capital

The transportation needs of Saudi Arabia can best be
met by co-ordinated road and air transport These in fact

are the two methods which have been developing in the past



few years, as can be seen from table 13 2, which shows
that the oroportion of the money spent on the railway
has been declining, the proportion spent on air transport
has been maintained whilst the proportion spent on roads
has been 1increasing It should be stressed, however,
that alr transport has a particular advantage-because
of the large distances in Saudi Arabia (see Chapter Eight),
and that with the present trend in aircraft industry, air
transport may very soon prove to be sultable for carrying
a large proportion of the light freight traffic in the
country

Coastal transport is almost totally unutilized in
spite of the two long coastlines This form of transport
1s limited to the transportation of about 3,770,000 U S
BBLS a year (1966) of petrol from Ras Tannurah on the Gulf
to Jedda on the Red Sea coast, together with about 30,000
tons a year (1967) of freight (mainly imported goods) from
Jedda to Jizan It is recommended that a feasability study
should be conducted to look into the possibility of
modernizing and exnloiting this cheap form of transport

The Problem of Priority

It 1s very often difficult to decide which road, port,
or airport should be built first The problem arises
because in most cases the available resources at a certain

time do not allow the construction of all the transport
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Table 13 2 Expenditures on Various Transportation Modes
1958-66 (000,000 SR)

Year Air Railvay Ports and Roadsb Total®
1958 350 LO 4 21 7 97 1
1959 39 0 347 L 3 76 0
1960 55 1 33 7 66 2 155 0
1961 157 9 Ly 3 106 & 309 0
1962 131 0 37 L 152 3 320 7
1963 146 7 36 L4 149 0 332 1
1964 178 L 38 0 370 4 586 &
1965 193 7 31 8 359 1 584 6
1966 302 O L9 1 L7l 1 825 2
Percentage Percentage Percentage Percentage
19506 36 C 41 6 22 L 100
1959 50 O L4 5 55 100
1960 35 5 21 7 e & 100
1961 51 1 1L 3 3L 6 100
1962 Lo 8 11 7 L7 5 100
1963 Ly 2 11 0 L 8 100
1964 30 4L 6 & 62 8 100
1965 33 1 54 61 5 100
1966 36 6 58 57 6 100

Source Based on Central Department of Statistics, Saudi
Arabia, Statistical Yearbooks of 1965 and 1967,
various tables in the Transportation and Finance
Sections

a Administrative expenditure for the running of the Ministry
of Transport and Communications 1s excluded This was

12,300,000 SR in 1960 and gradually decreased to 2,200,000 SR
in 1966

b It has not been possible to separate these two forms of
transport but 1t should be noticed that ports account for a
very small proportion



facilities at the same time As broad strategy, this
problem may be solved on two main principles First,
transportation services which are urgently needed for
the success or the opening of a certain economic
project should be given priority in order to be built
at the right time Also transportation projects which
are quickly needed for military, strategic or political
reasons should be given oriority Second, in the absence
of economic projects or clear strategic or political
needs and when the purpose of transportation development
1s mainly to stimulate the general social and economic
growth, priority decision should be made according to the
pattern of the distribution of population and the main
settlements as well as on the economic activities and the
prospects of development in the various regions

The analysis of the association between road mileage
(includlng roads under construction) and the population
facton proved a sighificant posltive relationship between
the two (see Chapter Three) Moreover, if we compare
Fig 1 3, which shows the disteibution of settlements, and
Fig 3 2, which shows the present road network, we find a
close association between the road network and the dist-
ribution of the settlements which have 2,000 or more

inhabitants In fact, it can be said that with the
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completion of the roads under construction or design
at present, all the maln towns in the country will be
linked by the modern road network Priority thus
should be given to completing the present road
construction programme In the meantime a feeder
road programme should be undertaken to link the few
towns with more than 2,000 inhabitants which are not
going to be linked to the modern roadnetwork as now
planned Among these towns are As Sall Al Kabeir and
Ranya (near Taif) as well as a number of towns around
Rafha and in the regions of Jigan, Hail and Gassim, The
main aim of the feeder road programme, however, should
be to laink the towns with populations between 1,000 and
2,000 to the main road network opeclal consideration
shoula be given to the feeder roads 1in the southwest
where the density of populatibn and the amrount of rainfall
are high and where the prosvects ol development, mainly
agricultural, are also higher than in any other part of
the country The feeder roads would spread road services
and would alsoc work as tributaries feeding the main roads
with more traffic and thus ensuring better benefits from
the main roads

As for air transport, priority decisions should be

based on the town-size which 1s the most i1important single
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factor in air traffic generation (see Chapter Eight)
As broad strategy, eaclhi town with 2,000 inhabitants
or more should be sekved by the air route network
unless 1t 1s located within the influence of the
traffic shadow factor Priority should be given to
bigger and more 1solated towns In view of thais
princlple the construction of suitable airports and
the opening of air services to eight more towns are
recommended to raise the total number of airports in
the country to 3% These towns are Layla, Al Ula,
Umluyy, Duba, Al Lith, layma, Iurabah, and Khurmah
Each of these towns has 2,000 inhabitants or more, 1is
not served by the present air network and 1is either
located more than 200 XKms away from the nearest airport
or 1s not served yet by the modern road network The
location of these towns can be seen in Fig 1 2

The Problem of Finance

In most underdeveloped countries finance 1s the most
serious problem 1n transport development The problem has
been partly solved by borrowing mainly from the United
States and the international agencies for transport
development By 1963 underdeveloped countries borrowed

about 27 2 billion from those two sources ! 1, Saud:

Arabia the availability of money has not, however, been a
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serious problem because of the rising o1l revenues
In fact, the available figures for spent and unspent
budget suggest that, owing to planning errors, the
government has not been able to spend one half of
the money allocated for development projects (see
table 13 3) _

However, until 1963 the income to the government
from the various transportation forms has never been
objectively calculated or even estimated, and transoort
used to be directly financed by the Ministry of Finance
In 1963, however, the first step towards modernizing
the way of financing transport was taken by transfeming
the Saudi Airlines into a corporation with an independent
budget, and in 1967 the Riyadh-Dammam railway was also
transfe®ed i1nto a corporation It 1s suggested that the
roads and ports authoraities should also collect thear
own revenues and make their own budgets The four forms
of transport (rail, road, ports and air) should have
coordinated plans but each should try to finance 1tself
from 1ts own income Money for development projects
can be borrowed from the government

In table 13 L4 an attempt 1s made to estimate the
revenues of the various transportation sectors in the

period 1958-1966 It may be noticed that the income
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Table 13 3 Spent and Unspent Amounts of the Government
Budget 1958/59 - 1963%-6L

All Categories Budget Spent Unspent  Unspent %
1958/59 1416 1260 156 11 0
1959/60 1838 1518 220 12 0
1960/61 2068 1846 222 10 7
1961/62 2451 2160 291 11 9
1962/63 2560 2223 337 13 2
1963/6l 2924 234l 580 19 8
Projects Budget  Spent Unspent Unspent %
1958/59 101 69 32 31 7
1959/60 133 75 L8 39 0O
1960/61 220 179 L1 18 6
1961/62 LOO 258 142 35 5
1962/63 634 L4136 218 33 3
1963/6l 768 345 443 56 2

(25) Central Planning Organlzatlom Saudi Arabia, An
Economic Report, 1955, p 106




of SDI and the roads and vorts has been steadily
i1ncreasing walle trat of the railway has been decreasing
because of road competition The 1ncome of SDI comes
mainly from the fares, airvo:rl fees make only 2,50C,000 SR
(1966) The i1ncome of roads comes from various sources but
mainly from road tax which makes about 29,000,000 SR (1966),
and customs duties on i1mported vehicles, which make about
23,000,000 SR (1966) Tax on petrol and the ircome from
number plates of venicles accounted for 23,000,000 SR
and 10,000,000 SR respectively,(1966) It was not possible,
however, to conclude in our estimations the income from the
customs duties on imported spare parts or the income from
the fees of driving licences or any other unmentioned
sources of 1income

Table 13 5 shows the government suhsidies to each form
of transport As can be seen, the povernment subsidy
amounted to over 611,900,000 SR in 1966, 64% of which went
to roads and ports and the rest to SDI For the lack of
data it was 1impossible to estimate the subsidy to the
railway for 1966 but in 1965 1t was 17,800,000 SR or about
L of the total government subsidies to transport The
large amounts of subsidies to roads and ports were caused
by the ambitious road construction projects which are in

progress at present The huge subsidy to SDI i1s, however,



Table 13 L4 The Revenues of Various Transportation Forms
1958-66 (000,000 SR)

Year SDI The Railway b Ports

& Roads® Total
1958 24 5 25 O 14 5 64 O
1959 23 5 28 5 25 6 77 6
1960 23 6 32 9 28 6 85 1
1961 31 0 36 2 L2 1 109 3
1962 31 2 2L 4 L3 2 98 8
1963 39 0 16 O 71 5 126 5
1964 L5 7 14 O 81 6 141 3
1965 38 8 14 0 89 3 142 1
1966 63 2 n a 101 O ?

Source Based on various tables in Central Department of
Statistics, Saudi Arabia,Statistical Yearbook
1965,66 and 67

a Airports' fees are included

b  Figures for 1966 are not available The income from
the port of Dammam 1s included

c Customs Duties on im?orted motor vehicles are included
only for 1963, '6L,'65 and '66 Driving licence fees
are excluded




Table 13 5 Government Subsidy to Various Transportation
Forms 1958-66 (000,000 SR)

Year SDI 8 The Railway b Ports & Roads Total
1958 10 5 15 L4 72 33 1

1959 15 5 6 2 21 3(surplus) O L
1960 31 5 0 8 38 6 70 9

1961 126 9 8 1 6L 7 199 7

1962 99 8 13 0 109 1 221 9

1963 107 7 20 L 77 5 205 6

1964 132 7 24 0 288 8 Lu5 5

1965 154 9 17 8 - 269 8 Lh2 5

1966 238 8 n a 373 1 7

Source Based on various tables in Central Department of
Statistics, Saudi Arabia, Statistical Yearbook,
1965,66, and 67

a Civil Aviation Department 1s included

b  Figures for 1966 are not available
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unjustifiable since SDI should, an view of the favourable
conditions for air transvort in the country and in view
of the monopoly the SDI has in the domestic market,
be able to operate on better financial grounds

However, 1f the Road Department 1s to be run on 1its
own financial resources then 1ts income should be increased
from the present level This will partly happen naturally
with the increase in the income from the petrol taxation
and customs duties on imported vehlcles and spare paris
as a result of the present trend of traffic increase
Road tax 1s, however, not expected to 1increase propoitionally,
since this 1s not vaid by the road users but by all
government employees 1n the form of 2 of their monthly
sadaries It 1s recommended that motorists should be
asked to pay for the use of roads in the form of an annual
vehicle licence Such 2 licence system should make an
annual i1ncome of about 6,000,000 SR on the basis of 100 SR
per vihicle per annum This figure 1s based on the
estimated number of vehicles in use in 1966 and should
increase proportionally to the increase i1n the wehicle
stock Tax on petrol may also be increased from the present
level of O 273 SR per gallons 1f this 1s found to be
necessary

In order to raise the income of the Road Department,




it 1s also recommended thal the customs duties on

motor cars of value exceeding 18,000 SR (about £1,800)
should be raised from the present L5% to 100/ and for
those of value exceeding 30,000 SR to 200, Duties

on cars of value of 18,000 SR and below may, however,
remain at the present level which 1s 30% and 20% for
saloon and estate cars respectively It is also
recommended that dvties on the spare parts of the more
expensive cars should be higher than those on the spare
parts of less expensive cars At present customs duties
on all spare parts is 5% The fees on the number plates
should also be classified according to the price of the
vehicle and not according to its capacity as 1t is the
case at present (The present number plate fees are

100 SR for vehicles of less than one ton capacity, 500 SR
for vehicles of between one and two tons capacity, and
then 100 SR for each ton) The proposed 1increases are not
expected to have any 1impact on the total number of vehicles
in the country but would only reduce the proportion of the
very luxurious cars (e g the Cadillacs) which are
unsuitable for any underdeveloped country

Reducing the Cost of Transport

The ultimaté direct aim of all transportation projects

1s the reduction of transportation costs This could be



achieved by better utilization of the already existing
facilities and not only by constructing new, expensive
projects For example, the improvement of the standard
of draiving, the fixing of clear and adequate road signs
and the improvement of the traffic police should result
1n a reduction i1n road accidents and thus 1n a reduction
in the cost of transport Also, the use of the most
suiltaple tyve of vehicles should result in lowering the
cost of transport (see Chapter Nine) In air transport
the improvement in management shoula lead to a reduction
1n the cost of transport It 1s, therefore, suggested
that a programme aiming to improve the utilization of the
already existing transportation facilities should start
as soon as possible
Epilogue

It 1s hoped that this study will be only a start of
molie objective research, aiming to increase our knowledge
about the structure of transport and the factors behind
that structure This is needed 1f we are to promote our
thinking and 1deas and to improve our jJudgement and volicy
making It 15 also hopea that at least some of the people
involved in transport planning will find some of the
suggestions made 1in this study acceptable and vnractically

workable and that the; will find the delailed surveys and




analysis of value 1in forming their own judgements on

various aspects of transport improvements

-~ O um B
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Motor Vehicle Imports -

€8

Exponentically Weighted Moving

Averages and Trend of Growth, 1950-66

Year

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
13960
1961
1962
1963
1964
13965
1966

Actual Data Exponentially Weighted Moving Average

3383
3535
4216
4939
6939
8125
4953
4475
2983
55614
4172
5028
7987
10336
11678
13695
12451

3714
3570
4086
4768
6504
7800
5522
468L4
3323
5075
4352
4892
7368
9730
11300
13216

66+0
393+0
338+0
60+0
92+0
38+0
60+0
52+0
30+0
86+0
77+0
95+0
19+0
L4 +0
4940
1040

Trend of growth per annum=

X W W O W W W W O W v W W W O ™

(3535-371Y4
(4216-3570
(4939-4086
(6939-4768
(8125-6504
(4953-7800
(4475-5522
(2983-4684
(5514-3323
(4172-5075
(5028-4352
(7987-4892

(10396-7368 19)
(11678-9790 u4u)
(13695-11300 49)
(12451-13216 10)

66)
93)
99)
60)
92)
98)
60)
52)
30)
86)
77)
95)

The last six years/6 - the first six years/6

6

3714
3570
4086
4768
6504
7800
5522
468U
3323
5075
4352
4892
7368
9790

11300
13216
12604

836

66
93
99
60
92
98
60
52
30
86
77
a5
19
Iy
49
10
02
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Motor Vehicle Imports -

Forecast, 1966-80

Exp Moving Average 1966

Trend of Growth

1967
1968
1969
1970
1971
1972
1973
1974
1975
13976
1977
1978
1979
1980

12,604

836

Forecast

13,440
14,276
15,112
15,948
16,784
17,620
18,456
19,292
20,128
20,964
21,200
22,633
23,472
24,308
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Passenger Car Imports - Exponentially Weighted Moving
Averages, and Trend of Growth, 1950-66

Year Actual Data Exponentially Weighted Moving Average

1950 1574 1651 00
1951 1736 1651 00+0 8 (1736-1651 00) 1719 00
1952 1643 1719 00+0 8 (1643-1719 00) 1658 00
1953 2972 1658 20+0 8 (2972-1658 20) 2709 24
1954 2066 2709 24+0 8 (2066-2709 2Uu4) 2194 65
19556 3375 2194 6540 8 (3375-2194 65) 3138 93
1956 2774 3138 93+0 8 (2774-3138 93) 2846 99
1957 2625 2846 99+0 8 (2625-2846 99) 2669 40
1958 1772 2669 40+0 8 (1772-2669 40) 1951 u8
1959 3404 1951 48+0 8 (3404-1951 u8) 3113 50
1960 2766 3113 50+0 8 (2766-3113 50) 2835 50
1961 2937 2835 50+0 8 (2937-2835 50) 2916 70
1962 4571 2916 70+0 8 (4571-2916 70) 4240 14
1963 5295 4240 14+0 8 (5295-4240 14) 5084 03
1964 6666 5084 03+0 8 (6666-5084-03) 6349 61
1965 8237 6349 61+0 8 (8237-6349 61) 7859 52
1966 7285 7859 52+0 8 (7285-7859 52) 7399 90

Trend of growth per annum =

The last six years/6 - the first six years/6 = 599
6
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Passenger Car Imports - Forecast 1966-80

Year Exp Moving Average 1966 Trend of Growth Forecast

1967 7400 599 7,999
1968 8,598
1969 9,197
1970 9,796
1971 10,395
1972 10,994
1973 11,593
1974 12,192
1975 12,791
1976 13,390
1977 13,989
1978 14,588
1979 15,187

1980 15,786



Truck Imports
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¥}

Exponentially Weaghted

movling averages

and Trend of Growth,

1950-686

Year Actual Data Exponentially Weighted Moving Average
1950 1534 1819 66
1951 1691 1819 66+0 8 (1691-1819 66) 1716 73
1952 2234 1716 73+0 8 (2234-1716 73) 2130 55
1953 13942 2130 55+0 8 (1942-2130 55) 1979 71
1954 4126 1979 71+0 8 (4426-1979 71) 3696 74
1955 4365 3696-7u+0 8 (4365-3696 74) 4231 35
1956 2084 4231 3u4+0 8 (2084-4231 35) 2513 u7
1857 1768 2513 4740 8 (1768-2513 Uu47) 1917 089
1958 992 1917 09+0 8 ( 992-1917 09) 1177 09
1959 1955 1177 0940 8 (1955-1177 09) 1799 42
1960 1253 1799 42+0 8 (1253-1799 42) 1362 28
1961 1713 1362 28+0 8 (1713-1362 28) 1642 86
1962 3032 1642 86+0 8 (3023-1642 86) 2746 97
1963 4728 2746 97+0 8 (4728-2746 97) 4331 79
1964 4774 4331 7940 8 (u4774-4331 79) 4685 56
1965 5070 4685 56+0 8 (5070-4685 56) 4993 11
1966 4786 4993 1140 8 (4786-4993 11) 4827 42
Trend of growth per annum =

The last six years/6 - the first six years/6 228

6
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Truck Imports, Forecast 1966-80

Year Exp Moving Average 1966 Trend of Growth Forecast
13967 4827 228 5,055
1968 5,283
1969 5,511
1970 5,739
1971 5,967
1972 6,195
1973 6,423
1974 6,651
1975 6,879
1976 7,107
1977 7,335
1978 7,563
1979 7,791

1980 8,019



Bus Imports
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Exponentially Weighted Moving Averages

and Trend of Growth, 1950-66

Year Actual Data

Exponentially Weighted Moving Average

1950
1951
1952
1953
1954
1955
1956
1857
1958
1959
1960
1961
1962
1963
1964
1965
1966

285
108
339

25
747
385

95

82
218
155
153
378
393
373
288
388
380

244 00+0
135 20+0
298 2440

79 65+0
613 53+0
430 7140
862 th+0
151 74+0
205 5540
165 11+0
155 4240
333 u48+0
381 10+0
374 60+0
305 3240
371 46+0

Trend of growth per annum =

The last six years/6 - the first six years/6

cw O W o 0 W 0 W W 0 & o W 0 W

(108-2uy
(339-135
( 25-298

00)
20)
24)

(747-79 65)

(385-613
( 95-1430
( 82-462
(219-151
(155-205
(153-165
(378-155
(393-333
(373-381
(288-374
(388-305
(380-371

53)
71)
(A
74)
55)
11)
42)
48)
10)
60)
32)
46)

6

244
135
298

79
613
430
162
151
205
165
155
333
381
374
305
371
378

00
20
24
65
53
71
14
7y
55
11
42
g
10
60
32
46
29
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Bus Imports - Forecast, 1966-80

Year Exp Moving Average 1966 Trend of Growth Forecast

1967 378 9 387
1968 396
1969 405
1970 41gh
1971 423
1972 432
1973 Ll
1974 450
1975 459
13976 468
1977 477
1978 486
1979 495

1980 504
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The Growth of Air Traffic as shown by the Seat-Miles

produced by the SDI 1954-1966 Exponentially Weighted movingy

Averages and Trend of Growth

Year Actual Seat- Exponentially Weighted Moving Average
Miles Produced

(000,000)

1954 861 110 9
1955 116 7 110 9+0 8 (116 7-110 9) 115 5
1956 129 8 115 5+0 8 (129 8-115 5) 126 9
1957 154 3 126 9+0 8 (154 3-126 9) 148 8
1958 14y 5 148 8+0 8 (1luu4 5-148 8) 146 4
1959 149 6 145 440 8 (149 6-145 4) 148 8
1960 le4 2 148 8+0 8 (164 2-1u8 8) 161 1
1961 162 9 161 1+0 8 (162 9-161 1) 162 5
1962 257 1 162 5+0 8 (257 1-162 5) 238 2
1963 269 4 238 2+0 8 (269 4-238 2) 263 2
1964 421 6 263 2+0 8 (421 6-263 2) 389 9
1965 440 9 389 9+0 8 (440 9-389 9) 430 7
1966 514 7 430 740 8 (514 7-430 7) 497 9

The General Trend of Growth = the last six years/6 -
the first six year/6 = 35 71
6

The 1954-1961 Trend of Growth

1}

the second 4 years/H4 -

the first 4 years/u4 = 8 37
m
The 1961-1966 Trend of Growth = the last 3 years/3 -
the years 1961,62,63/3 = 76 L2

3
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