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ABSTRACT

The purpose of this study was to consider the socio-economic

impacts of the development of modern transportation in Saudi

Arabian urban areas, and thereby to derive guidelines for

future planning to minimise damaging impacts.

In order to achieve the purpose, a series of studies were

undertaken.

international sources relevant to the socio-economic impacts

A theoretical background was constructed from

of transportation. The growth of transportation in Saudi

Arabia in general and in particular in the Central Core Area
of Algassim Region (The Study Area) was then examined,

followed by an explanation of the management of

transportation.

A survey questionnaire, interviews with government officials
and with community leaders, and a traffic count survey, were
conducted to obtain information and attitudes regarding the

socio-economic impacts of transportation in the study area.

From the analysis of the surveys, an evaluation of the

strategies was then made and alternative ways of developing

a balanced transportation strategy for the study area were

considered. A land use transportation plan was produced to

demonstrate the relationship between the preferred

transportation strategy and the land use activities, and

based on the research principles, a land use/transportation

concept was formulated.

ii



In the light of the conclusions made for the study area, a
planning design for Saudi Arabian <cities was then
recommended as part of more sensitive appreciation of the

\

socio-economic impact of modern transportation developments.

Finally, the thesis briefly emphasises the importance of

planning co-ordination and of sensitive guidelines for Saudi

planners. It also recommended further studies to be carried

out.
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INTRODUCTION

0.01 On Karch 3, 1938, oil was discovered in Saudi Arabia 1in
commercial quantities at what later became known as Dammam Well No. 7.

The initial flow was 1585 barrels of oil per day and by March 22, it was
flowing at 3810 barrels per day. On that day, a major source of income

came into being for the Kingdom of Saudi Arabia.

0.02 There is no doubt that the discovery of o0il was the
beginning of the modernisation of the Kingdom. The impact
of modernisation varies widely from one society to another,
depending on culture, politics, customs and other natural
and environmental factors. One of the most important

factors of modernisation was the construction of a modern

network of highways which connected all the major populated

areas of the country. As a result, the patterns of urban
structure of the Kingdom’s cities were altered. Among the

changes, residential areas shifted and neighbourhoods

changed and commercial areas were relocated.

0.03 Saudi Arabian society 1is considered to Dbe
conservative. However, the activities in which people are
engaged are more controlled by their residential settings
than by other factors. These controls are determined by the

social environment, the physical environment and the extent

of the modernisation of the people themselves.



0.04 The increase 1in revenue from oil has provided the
financial resources for the Kingdom to implement plans that
could never have been envisaged in earlier years. In fact,

these development plans are of such wvast dimensions that
they have never been attempted in any country of comparable

population. These fortunate circumstances offered the
Kingdom an opportunity to improve its security, health and
education as well as 1ts system of transportation without
destroying its traditional values. Furthermore, it was not

building only for this generation but also for the

generations to come.

STUDY APPROACH

0.05 The vast revenues flowing into the coffers of the
Kingdom during the mid-seventies as a result of the very
high crude o0il prices afforded the government of Saudi
Arabia the opportunity to begin its development plans. The
transportation sector, including the construction of a

nation-wide highway network, was giveﬁ high priority.

0.06 This thesis examines planning issues associated with
transportation in a moderately populated metropolitan area
of Saudi Arabia which was centrally located and whose urban

patterns were drastically changed as a result of the

development of a transportation network.

0.07 The Central Core Area in the Algassim Region which

ls located in the Central Region of Saudi Arabia was



therefore chosen to be the case study for this research (see

Figure 0.01).

STUDY ORGANI 9,

0.08 There is a brief introduction outlining how the
discovery of oil in Saudi Arabia assisted development. This
is followed by a description of the study approach,

organisation and a statement of objectives.

0.09 Chapter One will provide the reader with general

information and background on Saudi Arabia. This chapter

will also include a discussion of the rate of urbanisation,
approaches to transportation planning in the past, and a
description of the structuring of urbanising regions and how

growth is managed by the government.

0.10 Chapter Two will review existing literature and

related materials on the subject matter.

0.11 Chapter Three will discuss the methods of assessing
the impacts of <transportation developments and their

relevance to Saudi Arabia.

0.12 Chapter Four will focus on the growth of
transportation in Saudi Arabia, both past and present, as
well as on how the Islamic environment affects this growth.
Mass transportation and how the government is managing the

growth in transportation will also be dealt with.



Figure 0.01 LOCATION OF THE RESEARCH STUDY AREA
WITHIN THE ALGASSIM REGION AND THE

KINGDOM
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PLAN, 1984, REPORT 5, p.27.



0.13 The economic structure and the location of
activities in the Central Core area, as well as the future

growth of urban areas in ‘Saudi Arabia, will be presented 1in

Chapter Five.

0.14 Chapter Six will discuss planning and management of
transportation in the Central Core Area, while Chapter Seven
will deal with methodology and survey design. Chapters
Eight, Nine and Ten will comprise an analysis of the data
collected, recommended ©planning and transportation
strategies for the study area, and a planning design and

principles for Saudi Arabian cities, respectively.

<ML IN OF OF

0.15 The road network in Saudi Arabia has made a great
contribution to the development of the country through the
direct benefits it has brought to the growth of agriculture,
industry and commerce. It was constructed to stimulate and

facilitate economic and social progress.

0.15 In this thesis, the focus will be on the growth of
transportation and the growth of urban regions in Saudi
Arabia. There will also be an investigation of
transportation planning and management in urbanising regions

in the Kingdom. A review of existing traffic surveys,

socio-economic studies, interviews and other materials will
be presented. It is hoped that this will provide the

information required to assess the selection of the



preferred transportation strategy for urbanisation in Saudi

Arabia which is the primary concern of this thesis.

0.17 However, the overall objective of this research (see

Figure 0.02) is to arrive at principles for transportation

strategy for urbanisation in Saudi Arabia by selecting the
Central Core Area of Algassim Region as the case study. And
by reviewing previous transportation strategies for Saudi
Arabian cities in regard to their social and economnic
develoment, employing the CCAAR as a case study, will lead
to the establishment of planning guidelines to be utilised
on other areas of the Kingdom. But first, a discussion of
the rate of urbanisation in Saudi Arabia and some aspects

of the Kingdom’s background will be presented in the first

chapter.

0 A1 JNIKLE JN U

0.18 The original contribution of the thesis is made

through the investigation of the social and econonic impacts

of transportation in the context of Saudi Arabia. That is,

the study of the impacts of the transportation system on

social relationships among family members, the destruction

of neighbourhood unity, the change of citizens’ lifestyles,

the relocation of residential areas, the movement of people

around the area, and the change from a traditional to a

modern society. Also, through the investigation of the

economic impacts of the network on the relocation of

businesses and industries, damage to small businesses, the
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attraction of government, public and private facilities, the

promotion of economic activities, the values of land, and

the range of sources of supply of goods to be consumed

locally.

0.19 The thesis makes an original contribution by

assessing the case study area based on its social and
econonmic needs. These needs are reflected 1in the thesis

according to the findings of the impacts, and according to

specific criteria.

0.20 Past transportation planning in Saudli Arabia has

been conducted according to techniques developed in Western
countries, and particularly in the United States. In the
future, planning will be increasingly undertaken by Saudi
professionals, and the thesis aims to make an original
contribution to understanding of the impacts of
transportation upon a country whose social context is very

different to that from which past transportation policy was

derived.

0.21 It is noteworthy here to indicate that there has

never been a study of the socio-economic impact of
transportation similar to that which ¢this thesis is
attempting to investigate. Nevertheless, a number of studies

concerning the field of transportation have been conducted

by various ministries and consultants.



0.22 One of the early transportation studies was

accomplished by SCET International in 1975 for the Central
Region of the Kingdom. THe consultant was assigned by the
Central Planning Organization (now known as the Ministry of

Planning), to study the entire central region of the Kingdom

transport sector which also involved post and telecommuni-

cations, based on supply and demand and recommendation for

future supply of transport.

0.23 Doxiadis International of Greece executed a Master

Plan for the Central Region of the Kingdom in 1973. Their
master plan which was requested by the Ministry of the

Interior covered all cities in the region and included the

twin cities of Buraydah and Unayzah.

0.24 Other studies of transportation came under the
overall studies of comprehensive plans of regions and cities
of the Kingdom. For example, Norconsult did a study in 1984
for the Ministry of Municipal and Rural Affairs, and that
too contained proposals for transportation infrastructures.
Moreover, the International Road Federation completed
several reports on the progress of the road network, in
addition to the involvement of the Ministry of
Communications and the Ministry of Municipal and Rural

Affairs in the transport sector and their research and

studies in the field of transportation.



CHAPTER ONE: RESTRUCTURING SAUDI TOWNS IN CONJUCTION WITH
TRANSPORTATION

This chapter will discuss the rate of urbanisatior in Saudi

Arabia and how the past planning of transportation was approached.

Furthermore, some aspects of Saudi Arabia, namely the society and the

economy, will also be illustrated to provide some brief background about

the country.

OF URBANISATIO

1.01 In 1921, prior to the completion of the unification
of the Kingdom, King Abdulaziz, founder of the Kingdom and

father of the present monarch, King Fahd, began the

implementation of his social, economic and physical

policies. One of the goals of these policies was the
settlement of the nomadic population of the country. These
settlements were located near water wells and springs.

Furthermore, to ensure that the nomads remained settled in

these areas, the King ordered the residents to sell their

camels to minimise migration (Hazem, 1979).

1.02 In the process of unifying the Kingdom, Riyadh, a

city which dates back to pre-Islamic times, was made the

capital of the new political configuration, and once

unification had been secured, security and stability were

thereafter guaranteed. The walls surrounding the two major

cities of the Kingdom, Jeddah and Riyadh, were demolished in

1947 and 1950 respectively, enabling them to expand further.

The absence of walls provided space for growth and develop-

10



ment and new planning patterns were introduced into urban
areas. However, archaeologists and historians consider the

demolition of the city walls an irreplaceable loss (Hazenmn,

1979).

1.03 In furthering growth and development, a number of
roads were constructed throughout the Kingdom. These roads

connected the cities and towns of the Kingdom with the
various settlements. Then, in the 1950s, the first railway
was constructed to connect the Eastern Region with the

capital. At about the same time, air transportation began

to develop, further advancing the speed of communications

between the vast areas of the Kingdonm.

1.04 Before the discovery of oil, the Eastern Region of

Saudi Arabia consisted of a number of fishing villages
scattered along the coast of the Arabian Gulf along with
some agricultural villages located in the Al-Ahsa Oasis
where the city of Al-Hofuf is located. At that time, the
Eastern Region was not comparable to the relatively

developed urban areas of the Central and Western Regions of

the Kingdonmn.

1.05 With the discovery of o0il in 1938, the Eastern

Region began to gain economic importance in the Kingdom. As

industrial projects, oil refineries, pumping stations, gas

purification plants, o0il reservoirs and pipelines came into

existence, residential settlements were established along

11



with the relevant public utility projects which are required
by urban areas, including a network of roads, airports,
harbours and other infrastructural projects. This
development has led many citizens to move to the Eastern
Region where there is employment to be had and the results
of migration to this region have completely altered 1its
demographic patterns. For instance, by 1974, the population

of Dammam, the largest of the cities in the Eastern Region,

had grown from 40,00 to 127,000 (Hazem, 1979).

1.06 The job opportunities which came 1into being as a
result of the discovery of oil led to the creation of a

metropolitan area which now covers the urban complex of
Dammam/Dhahran/Al-Khobar. The establishment and growth of
this area has largely been due to the migration of people
from other areas of the Kingdom who came in search of work.
In addition, the structure of the pre-oil population centres
of the Eastern Region has been subjected to changes as a

result of the steady migration to the new urban areas.

1.07 As a result of expansion of the petroleum industry
in the Eastern Region, many entirely new settlements have
appeared. Among them are the cities of Arar, Turaif, Al-
Qaisumah and Rafha which have grown to service the o0il

pipeline running from Dhahran and are now important cities

in the Northern Region. In addition, two large sea ports
have been constructed in the Easter Region: Ras Tannura

which is entirely devoted to the export of oil by sea and

12



the Commercial Port of Dammam which 1is a major importing
centre for the entire Kingdom. These sea ports and the road
network which connects the Eastern Region to the other parts

of the Kingdom have greatly contributed to the striking

changes which the region has experienced in recent decades.

1.08 Saudl Arabian economic growth, as a result of the
o0il boom of the mid-1970s, has speeded up the development of
urban and rural areas. These have now been provided with
all the necessary public services and utilities as well as
cultural facilities. Cities such as Riyadh, Jeddah, Dammanm,
Al-Khobar, Makkah and Al-Medina have doubled or even tripled
in both size and population. Small towns such as Yanbu on
the Red Sea and Jubail on the Arabian Gulf have become
industrial complexes of great importance as a result of the
establishment of tﬁe Royal Commission for Jubail and Yanbu
and the Saudi Basic Industry Corporation (SABIC) which has
set up large chemical plants in once small fishing villages.
In addition, there is a vast complex of modern highways

which connect all the inhabited areas of the Kingdom.

1.09 All this has been possible because of the avail-
ability of financial resources which has allowed the
government to provide and expand essential facilities for

the entire nation and especially for the Holy Cities of

Makkah and Al-Medina.

13
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1.10 Before the discovery of o0il in Saudi Arabia (March
1938) the most common means of transportation was the camel

which was used for carrying goods and people alike and

providing a link between small settlements and towns. For

centuries, the camel and camel caravans have used time-

honoured trade routes which criss-cross South Arabia. These
routes originate 1in what is now called North and South

Yemen, pass through was 1s now Saudi Arabia and then

continue northwards to Palestine, Syria and Mesopotamia

(MOC, Highway and Planning Development, 1988).

1.11 The most famous of all the caravan routes crossing

the Arabian Peninsula was the "Darb Zubayda"., It was

commissioned by one of the wives of the great Abbasid

Caliph, Harun Al-Rashid, whose name was Zubayda, and it

functioned principally as a pilgrim highway leading to the
holy city of Makkah. Originating in the city of Kufa in
Iraq, it was built during the Abbasid period as a pilgrim
route and it allowed the pilgrims, either camel-borne or on

foot, to make the 1140-kilometre 7journey in relative ease

and comfort. Along the way, at regular intervals, there

were rest stops where water was available as well as

supplies and for the entire length of the road, there were

milestones marking the way. It was among the most

impressive engineering achievements in the ancient Islamic

world, rivalling the great roads of the Roman Enpire (MOC,

Highway and Planning Development, 1988).
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1.12 In the early part of this century, motor car trans-
portation was still unknown in the Arabian Peninsula.
Ccamels, horses and donkeys were the only means available to
move people and transport their goods and commodities.
Motor vehicles were not brought to this part of the world

until the 1930s when they were imported to assist Aramco

(Arabian American 0il Company) in their oil explorations.

1.13 In 1900, the government of the Ottoman Empire
undertook the construction of a railway from Damascus to Al-

Medina and Makkah. 1Its principal purpose was to facilitate
the pilgrimage. Funded by public subscription in the entire

Islamic world, it took eight years to reach Al-Medina where

construction ended (Daghistani, 1983).

1.14 After World War II, as the economic growth of Saudi
Arabia began accelerating as a result of olil production, so
the need to transport equipment and consumer goods from the
Eastern Region to the Central Region accelerated.
Consequently, in 1947, construction began on a railway from
Dammam to Riyadh. This railway now serves these two regions
of the Kingdom, covering a distance of 562 Kilometres (MOC,

Transport and Communications Progress, 1986).

STRUCTURE OF URBANISING REGIONS AND GROWTH MANAGEMENT

1.15 Based on the natural and physical characteristics of
the country, the Kingdom is divided into five principal

regions: the Central, Western, Eastern, Northern and South-

15



western Regions (see Figure 1.01). These regions are
further divided 1into fourteen emirates and each emirate is

divided into sub-emirates.

1.16 The Ministry of Planning (MOP) carried out socio-
economic studies during the First and Second Five-year
Development Plans (1970-75 and 1975-80). These studies
showed significant population shifts within the Kingdom.
The Northern and Southwestern Regions showed the most
decline in population and the Central and Western Regions

showed the highest population gains. By far the greatest
population gains were registered in the cities of Riyadh and

Jeddah.

1.17 During the Third Five=-year Development Plan (1980-
85), each of the major regions experienced population
increases but at different rates. This was due to the fact
that there were more municipal and social facilities
available plus the increase in employment prospects. Now
that the nation-wide balance and level of education, health,
municipal and telecommunications systems are levelling off,

the migration to and from regions is decreasing.

1.18 The central government of the Kingdom of Saudi
Arabia 1s located in the capital city of Riyadh, the
principal city of the Central Region. The central government
consists primarily of ministries, each of which bears

responsibility for a specific task or tasks and the names of

16



Figure 1.01 THE PRINCIPAL REGIONS OF SAUDI ARABIA
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the ministries are self explanatory, i.e. the Ministry of
Municipal and Rural Affairs, the Ministry of Communications
(Transportation), the Ministry of Planning and the Ministry
of Finance and National Economy. Our principal concern in
this thesis will be with the activities of the Ministry of
Municipal and Rural Affairs, the Ministry of Communications

(Transportation) (MOC) and the Ministry of Planning (MOP),

as i1t related to the research matter.

1.19 In order to control and maintain the balance of
development and growth of all the five main regions of the
Kingdom, the ministries established branches in each region
in an effort to keep a firm hand on the direction of
development. In this way they have been remarkably
successful, for example the Ministry of Communications
(MOC) and the Ministry of Municipal and Rural Affairs
(MOMRA) have constructed the nation’s road network,
including the expressways, main roads, agricultural roads
and all the small roads which link the smallest villages of
the Kingdom. This considerable achievement has been the
result of many studies and programmes which were undertaken
in co-ordination with many ministries and government
agencies according to the perceived needs of the specific

area for roads, the principal overall objective being to

connect all human settlements in the Kingdom with the

principal urban areas, thereby opening up channels through

which the entire population can be provided with the many

services offered by the government.

18



1.20 The MOC maintains thirteen road directorates (road
district departments) 1in the Kingdon. These departments

maintain a full complement of staff and it 1s they who

receive requests from the public for the construction of
feeder and agricultural roads. After study and evaluation
of these requests from social, economic and physical
standpoints, the construction of the road is undertaken if

there are sufficient funds allocated in the specific region.

The decision to construct main roads 1s taken at the

ministerial level.

1.21 In brief, the Ministry of Communications 1is
responsible for the construction of the entire network of
highways in the Kingdom, including all agricultural and
feeder roads. A major factor 1in determining the

construction of roads is the expected nature of future

growth in the regions.

1.22 The system of five-year national development plans

was introduced in 1970 to cope with increasing problems of
the economic growth resulting from the o0il boon. These

plans are built around comprehensive urban, regional and

national plans.

1.23 The Ministry of Municipal and Rural Affairs (MOMRA)

bears the sole responsibility for the preparation and
execution of the Kingdom’s development projects. There are

five major municipalities which comprise this ministry:
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Riyadh, Jeddah, Makkah (Mecca), Al-Medina and Dammam. There
are also ninety eight (98) smaller municipalities and forty

three (43) village clusters (Jazwant, 1988).

1l.24 The present municipal infrastructure of the Kingdom
was formulated during the First Five-year Development Plan
(1970-75) and it placed emphasis on the provision of water
and sewage systems in urban areas. At the same time, MOMRA
initiated its plan for the major cities such as Rivadh,
Jeddah, Dammam, Taif and Abha, as well as introducing the
village cluster programme on the emirate level, the aim of
which was to provide municipal=-type services to a cluster of

villages from a central location (Fourth Plan, 1985-90).

1.25 By the end of the Second Five-year Development Plan
(1975-80), the Kingdom had been comprehensively surveyed and
master plans were in place in the major cities. The concept
of development centres as the co-ordinating agencies for
services on the national, regional and local levels was
adopted during the Third Five-year Plan (1980-85) to provide
for the equitable distribution of socio-econonic
opportunities. In addition, economic and physical master
plans on the emirate 1level were also instituted (Fourth

Plan, 1985-90).

1.26 There were sixteen functioning village cluster

programmes in 1400 A.H. (1980 A.D.), increasing to 43 by

1404 A.H. (1984 A.D.). Twenty six more cluster programmes
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were approved. Furthermore, MOP undertook a study of each
of the fourteen emirates in an effort to analyse existing
conditions and evaluate the potentials of the various

locations, hoping thereby to suggest ways of understanding

and realising balanced regional development (Fourth Plan,

1.27 It was MOMRA which prepared the master plans for the

cities and towns of the Kingdom as well as the action master

plans which include detailed socio-economic, traffic and
physical studies. MOMRA also provides a variety of services
to the cities of the Kingdom such as asphalting, and street
lighting. They are also responsible for forecasting the
growth of the regions. It is through the agency of its

municipalities that all services are provided to the

population.

=‘1

ROUNL NFORMATION ON

?¥! A

UNIFICATION OF THE LAND

1.28 King Abdulaziz was the leader of a small band of
forty men which made the historic march from Kuwait to
Riyadh in 1901 which ended in the capture of the City of
Riyadh. This marked the beginning of what is now Kknown as
the Kingdom of Saudi Arabia. Until the advent of Abdulaziz,
much of the Arabian Peninsula was a land without a 1leader
and there was no stability or peace. Tribes were 1in

constant conflict and they were a law unto themselves in the

absence of any recognised system of -justice. They alone
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were responsible for protecting their people and property,
and Jjustice was haphazardly administered according to the
variations of tribal law. With the coming of Abdulaziz, he
set about unifying the tribes and applying the universal law

of Islam. His objective was to establish security, peace

and stability in the entire Arabian Peninsula. In this he
was successful and when he had consolidated his rule, the
threat to personal security was removed and the fear of loss
of freedom became something of the past. Consequently,

Saudl Arabia became and still remains one of the safest

countries in the world (Daghistani, 1983).

LOCATION AND POPULATION

1.29 Saudi Arabia is bounded on the north by Jordan, Iraq
and Kuwait; on the south by North and South Yemen: on the
east by Oman, Qatar, the United Arab Emirates and the

Arabian Gulf; and on the west by the Red Sea (see Figure
1.02).

1.30 A population estimate for Saudi Arabia was

undertaken by Dixiades Associates in 1972. They compared

their own findings with government-sponsored studies and
came up with a total population figure of five million

inhabitants. This study indicates that there was a 3.4

percent annual average population increase in the Central
Region of the Kingdom between 1962 and 1972 and that the
population distribution was approximately 42 per cent urban,

44 percent rural, and 14 percent nomadic (Alnowaiser, 1983).
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Figure 1.02 MAP OF THE KINGDOM OF SAUDI ARABIA
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1.31 Towards the end of 1974, a formal census was taken

in Saudi Arabia. It revealed that the population in the
Kingdom exceeded seven million inhabitants. Of this total,
1.8 million were rural. There were sixteen cities whose
population exceeded 30,000 (see Table 1.0l1), representing 37
percent of the total population. Riyadh, the capital, had

the largest population with 660,000 inhabitants, while

Jeddah ranked second with 561,000. However, these figures

have recently shown a dramatic increase, even more than

doubling in the case of Riyadh and Jeddah. Moreover, it was

revealed that 27 percent of the population are nomads who
are unevenly distributed among the country’s administrative
areas (see Table 1.02). The most recent population
statistics, prepared by the Gulf International Bank (1988),
show that the population of Saudi Arabia at the end of 1986

stood at ten million inhabitants, 31 percent of whom were

foreign workers.

RELIGION AND LAW

1.32 Islam is the religion of Saudi Arabia and all its

people. 1Islam was founded in the Saudi city of Makkah which

is the city where the Holy Koran was revealed to the Prophet

Mohammed.

1.33 Islam is a world-wide faith. Today there are

approximately seven hundred million Muslims all of whom must

repeat the profession of the faith which is "There is no god

but Allah and Muhammed is His Prophet". This profession of
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Principal Towns in Saudi Arabia with a
Population of over 30,000

Administrative Number of
Town Area Families Population

TABLE 1.01:

Riyadh Riyadh 101,506 666,840
Jeddah Mecca 97,363 561,104
Mecca Mecca 67,947 366,801
Talf Mecca 30,877 204,857
Medina Medina 35,390 198,186
Dammam Eastern Province 21,513 127,844
Hofuf Eastern Province 14,551 101,271
Tabuk Northern Province 10,696 74,825
Buraida Qasim 8,744 69,940
Mubarraz Eastern Province 7,775 54,325
Khamis
Mushayt Asir 9,142 49,581
Khobar Eastern Province 9,023 48,817
Najran . Najran 9,149 47,501
Hail Hail 6,065 40,502
Jizan Jizan 5,648 32,812
Abha Abha 5,413 30,150
Source: Ragaei Elmallakh, Saudj abia: Rush to Development,

(Baltimore and London, The Johns Hopkins University
Press, 1982, p.22).
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the faith must be repeated with full awareness of its
meaning and complete consent from the heart (Stacey
International, 1983). To be a Muslim, which requires a
belief in the one and only God (Allah), a person must pray
regularly, i.e. five times per day, fast during the month of
Ramadan, give a fixed percentage of his or her income as
alms (Zakat), and perform the Pilgrimage (Hajj) at least

once in his or her lifetime if he or she is able. These are

the five Pillars of Islanm.

1.34 Saudi Arabia ia governed by the law of Islam in its

Hambali interpretation. Article Six of the Fundamental Law
of the Hejaz (1926) unequivocally declares that "the law of
the Kingdom of the Hejaz shall always conform to the Book of
God, the Sunnah of the Prophet and the conduct of the
companions of the Prophet and their pious followers". A
vear later, King Ibn Saud proposed that a code of Islamic
ILLaw should be drawn up based not only on the doctrine of the
Hanbali School but on whichever school seemed closest to the

Koran and the Sunna (Stacey International, 1983).

SOCIETY AND CULTURE

1.35 According to Lipsky (1969, p.4) ".,.. in Saudi
Arabian culture, the relationships which dominate the 1life
of an individual are entirely personal and the strongest
loyalties felt by the citizens are loyalty to Islam, family
and tribe. These basic loyalties are remarkably stable

social factors and without interference from unfriendly
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external influence, the present social and political
institutions will remain as they are. Families and tribes
are still the basic centres of Saudi life and within this

traditional order, authority is assigned to tribal and

political chiefs but it must be exercised within the context

of a council of senior personalities."

1.36 Nevertheless, society has been very much affected by
a rise in the 1level of education. As a result of the
discovery and exploitation of o0il, education 1is now

available to everyone and this fact has had an important

impact on development and industrialisation.

1.37 Traditions in Saudi Arabia continue to define the
goals of individuals and individuality is only definable in
terms of traditions. Individuals must belong to a family if
they are to have a meaningful life in society and within the
family, each individual has specific obligations and duties

which are clearly defined. These family obligations

constitute an individual’s major social obligations.

1.38 The culture of Saudi Arabia does not really exist in
material things, rather in words of the Arabic 1language.
This is so because of the existence of the Arabic Koran

which 1is deemed to be the very fountainhead of the culture

and the lifeblood of religion. This Islamic culture has

been the most significant part of the heritage of the Arab

tribes since the Holy Koran was revealed to the Prophet
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Muhammed, and Islam regulates the daily actions of everyone
in Saudi Arabia. It teaches the people how to behave
properly, and how to communicate with one another. Praying,
fasting, helping the poor and each other are common in Saudi
Arabia and these actions, which are commanded by the
religion, constitute the basic behaviour patterns of the

Muslim peoples of the Arabic Peninsula.

1.39 Although there is no doubt that Saudl society has
undergone major changes 1n the last two decades, most
particularly during the period 1975-80, the structure of the
family and the culture of the society have survived
remarkably intact in spite of the impact of these changes.
Moreover, in its Fourth Five-year Development Plan (1985-90,
p.65) the government established significant policies with
respect to culture and social 1ssues. These policies are
worth quoting in full. They are:
"All Government agencies will be required to assess
the social consequences of their programmes and
projects, together with the 1long-term social

implications of their policies;

The mass media will be encouraged to stimulate the
discussion and promote cultural activities, and to

give prominence to the achievements of Saudi

artists, writers and poets;

29



The private sector will be encouraged to sponsor
cultural activities and publications and to invest

in wholesome recreational and leisure facilities:

The Ministry of Planning will give 1ncreased

attention to the social aspects of development

planning and follow-up;

The government agencies concerned will increase the

provision of cultural facilities and activities;

The education and training agencies will give
special attention to the understanding of advanced

technology by the population.®

AGRICULTURE

1.40 During the First Five-year Development Plan (1970~
75), the agriculture sector represented only 3.6 percent of
the gross national product. By the end of the Second Five-
year Plan, it had risen to 5.4 percent while the annual
growth rate amounted to 5 percent in the Third Five-year
Plan (1980-85). This 1is due to the fact that government
strategy gave emphasis to the productive sectors (see Figure
1.03). In 1963, the government established the 8Saudi
Arabian Agricultural Bank with an original capital of SR 10
million (approx. 1.6 million pounds sterling). With head-
quarters in Riyadh and four provincial branch offices, the

bank’s function was mainly to provide credit to the
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Figure 1.03 PLANNING REGIONS FOR AGRICULTURAL

DEVELOPMENT
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agricultural sector by offering short-, medium- and 1long-

term cash loans for the purpose of agricultural development.

1.41 During the Fourth Five-year Development Plan (1985-
90), the government has given high priority to efforts aimed
at increasing agricultural productivity. It was aiming at
the achievement of an annual growth rate of 6 percent which

would involve a marked improvement 1in the welfare of the
rural population. It also hopes to improve marketing

efficiency, to distribute arable land where water resources

are available and to continue the drive towards greater

agricultural achievement.

THE ECONOMY

1.42 Prior to the advent of petroleum revenues, livestock
raising by bedouins, primitive agriculture and the

production of simple tools were the only source of economic

activity outside Hejaz (Western Region). What agriculture

there was, was impeded from development by harsh weather
conditions and a meagre rainfall, thus severely 1limiting
production and, by extension, economic activity. The
discovery of oil in 1938 coincided with the beginning of
World War II, thus interrupting the process of development.
However, after the war, production rapidly increased and the

total output tripled within four years from 60 million

barrels in 1946 to 200 million barrels in 1950. Since then,

oil has been the single largest source of revenue in Saudi

Arabia (Elmallakh, 1982).
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1.43 The highest growth rates were achieved during the

period 19740-80. This led to a high growth of liquidity and
a consequent growth of inflation which became a major
problem (Elmallakh, 1982). A look at Table 1.03 will reveal
the extent of the economic development during this period.

This table shows that the construction of roads, ports,
airports and telecommunications systems, as well as public
housing and schools, including the establishment of new
industries, received the most attention from the government.
It there-fore happened that this rapid upsurge 1in the
economy brought with it a massive range of urban growth
problems which were associated with this rapid growth rate.

The government is now giving priority attention to the

solution of these problems.

1.44 The Kingdom has completed four five-year development
plans and it is now in the beginning of its fifth one. The

primary purpose of the First Five-year Plan (1970-75) was to
put the nation’s physical infrastructure in place. The

intention of the Second Five-year Plan (1975-80) was to
continue to accelerate the construction of the physical
infrastructure while allowing for more overall development.
The Third Five-year Plan (1980-85) emphasised the
development of manpower, while the Fourth Development Plan
(1985-90) stressed the completion of physical infrastructure

projects that are necessary to achieve long term economic

and social development goals.
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1.45 According to the Fifth Develoment Plan (1990-95),

the need for transportation infrastructure projects will be

relatively low, since the majority of projects have been

conpleted.

1.46 Having illustrated some aspects of Saudi Arabia, the

thesis now will begin 1its investigation by reviewing

literature read and materials used in relation to the ainms

and objectives of this thesis, and which have been practised

in other countries.

THE _STUDY AREA

1.47 The study area of this research project consists

mainly of the twin cities of Buraydah and Unayzah and their

environs (see Figure 1.04). It 1is considered the central

core of the Algassim region for the following reasons:
1. The largest cities in the region are Buraydah and

Unayzah; the former 1is the regional administrative

capital, and the latter the second largest city in
the CCAAR;

2. Algassim Airport is within proximity of the twin

cities (approximately 20 kms fromn Buraydah and

25 kms from Unayzah); and

The Government Services Area (GSA), with a number of

goverment, private and public facilities, is located

between the twin cities.
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Figure 1.04 CENTRAL CORE AREA OF ALGASSIM REGION
(C.C.A.A.R.)
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CHAPTER TWO: THE IMPACT OF TRANSPORTATION DEVELOMENTS: AN
INTERNATIONAL REVIEW

2.01 This chapter will summarise different viewpoints contained in
previous research concerning the social and economic impacts of

transportation, in addition to associated and essential impacts. A
summary of these impacts will be presented at the end of the chapter,
along with possible impacts that might occur in the study area (CCAAR).
Furthermore, comparative impacts will be presented, thus resulting in a

conbination of socio-economic impacts that will be investigated in the

study area.

2.02 An effort was made to include materials which were

written from the points of view of planners, engineers and

sociologists. An overall summary of the impacts will be

presented at the end of the chapter, in addition to possible

socio-economic impacts that might occur in the research

study area.

SOCIAL IMPACTOS

2.03 In order to 1investigate the social impacts of

transportation in the CCAAR, a search for existing impacts

in Europe (in particular in Britain) and the United States

has been conducted using various sources. These impacts

will be discussed in this section and are of importance to

the research objective.
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DISRUPTION OF NEIGHBOURHOOD
2.04 The history of the destruction of American
neighbourhoods by the urban highway is familiar to almost

everyone. Small businesses were lost; entire communities up-

rooted. Even if residents were fortunate enough to relocate

quickly, they often suffered the psychological side effects

of the loss of a sense of community (Taebel and Cornehls,

1977).

2.05 Downs (1981) points out that transportation
facilities and their operation have major impacts upon the
physical condition of each city’s residential neighbour-
hoods. Hence, policies concerning them should be at least

partly incorporated into the city’s overall strategy for

improving such neighbourhoods.

2.06 Downs continued by indicating that major transport-
ation arteries, like expressways and railroads, often act as
the boundaries of neighbourhoods and sometimes seriously
disrupt them. Such arteries provide benefits for many
persons scattered over large areas but concentrate their
direct physical costs upon a small number of persons living
nearby. Whenever any major motorway is built through the
middle of a neighbourhood, 1its former unity is often
destroyed. In some cases, to prevent this, residents of
neighbourhoods in the planned paths of interstate highways
in Washington D.C., New York City, San Francisco, Baltimore

and Chicago have permanently blocked their completion.

38



Traffic plans in these cities have had to be redesigned. To

avold such eventualities, authorities should take account of
the neighbourhood disrupting impact of transportation

arteries in the planning stages, in consultation with local

residents. They should also recognise that bus stops,

subway stations, and expressway interchanges become places

where people or vehicles congregate, with major impacts upon

the immediately surrounding territory.

2.07 The US 1interstate’s boost to suburban settlement
contrasted sharply with its spatial impact on the city. The

interstate, frequently an elevated structure, was a

voracious devourer of city space. Neighbourhoods were

levelled or cut 1in half by 1its concrete and steel

structures. The interstate system, in fact, became a

leading policy tool in the federal urban renewal effort.

Unfortunately, the limited housing options of the displaced

poor black and white ethnic population were thus reduced
even further, and in some cases, their families’ neighbour-

hoods were destroved for ever. By the 1970’s, urban

residents were rebelling against this attack on their

residential space. 1In Boston and San Francisco, local

groups were successful in halting construction on interstate

projects (Goldfield and Brownell, 1979).

COMMUNITY CONTRIBUTION

2.08 When a highway project is viewed as part of an area-

wide development, the 1lowest-cost solution from a

39



transportation point of view is generally a very expensive
solution from the standpoint of the community. Conversely,
many clties have learned to take maximum advantage of a
high-quality highway. European cities in particular offer

many good examples of how streets can make a positive

contribution to the environment (Owen, 1972).

2.09 This positive contribution can be seen in Scotland’s
East Kilbride, nine miles from Glasgow. "The street layout
avoids uniformity, making use of dead ends by traversing

them with pedestrian walkways or stairways. Apartments often

span the walkways. The pedestrian streets introduce belts of

green throughout the city ..." (Owen, 1972). Another example

is the town of Cumbernauld (Scotland), where it ",.. has
abandoned the division of the city into neighbourhoods and
has instead built its housing around the town centre at

sufficient densities to enable more people to get to the

main centre on foot." (Owen, 1972).

2.10 In addition, this positive contribution has given
people a variety of options, particularly automobiles, to
travel within a metropolitan area. 1In fact, Morlok (1978)

stated that "the range of options is extremely great, and

this has enabled many people to move from places fairly

close to their places of employment to more distant places,

which are desirable for other reasons".
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2.11 With the advances in transportation technology and
the introduction of railways and intercity buses, travelling
has become an extremely common thing to do, even for a long
journey. This, of course, has resulted in a mixture and
understanding of culture among the different groups and the

mutual respect of one socio-economic group for another in US

society (Morlok, 1978).

2.12 ",.. promoting specialisation a higher standard of
living has been made possible; on the other, through the
spread of information and ideas; the desire for improvement
has been fortified ... transport creates 1its own
difficulties. Improvements in transport facilities act as a
spur to production, and attract labour and capital into the
area over which they are effective. If the improvements in

transport have been made without allowing for this effect,

they will shortly be outpaced." (Bonavia, 1960, p.12).

ECONOMIC IMPACTDO

2.13 This section will identify impacts that result from
the transportation system, according to various authors and
writers. The economic impacts that have been identified

have occurred in Western Europe and the United States.

PROMOTION OF ECONOMIC DEVELOPMENT AND ACTIVITIES

2.14 Transport decisions are not made in isolation fronm
the economic environment. The provision of accessibility

can provide a base for economic development. Equally,

41



growth itself creates activity patterns which pose a demand
for transportation. The relationship between transportation

and development patterns has long been of interest to

planners and economists (Paquette et.al, 1972).

2.15 Geographers have employvyed the regional location
theories (Von Thunen’s Isolated State; Location of Centers
within a Regional Hierarchy; and the Theory of Industrial
Location) attempt to explain the location of cities within
their region. These theories postulate that the functional
structure and inter-relationships of cities within a region
are related to distance and therefore to transportation

networks. A more apparent relationship between trans-

portation and development patterns occurs at the
metropolitan level since changes 1n metropolitan structure

occur at a much more rapid rate than changes at the regional

level.

2.16 Moreover, urban development takes place both in

spatial expansion and by over-building. Spatial expansion,

the most obvious form of urban development, takes place as

urbanisation spreads into formerly rural areas. In the

years since World War I, cities have rapidly increased their

urbanised areas with the phenomenon of low-density suburban

development. This form of development has continued at an

accelerated pace since the 1950s.

42



2.17 Lichfield (1981) stated that transportation is the
active movement of people and goods along the various
centres or zones of socio-economic activity. This is the

essence of the land-use/transportation system and the nub of

land-use/transportation studies. This relationship can be
described precisely through modelling the relationship at
any moment between the potential for traffic generation by
land-use and the capability of the various transportation
modes to carry that traffic. The traffic generated is thus
a joint consequence of the land-use potential and the
capabllity of the transport system to carry the traffic,

both in terms of quality, categories, desired origins,

destinations, desired times of travel, etc. And the
introduction of a transport capability will in itself
generate the possibility of socio-economic activities on

land. The generation of such activities will stimulate the

provision of transport capabilities.

2.18 Morlok (1978), however, summarised the econonic
roles of transport thus: it extends the range of sources of
supply of goods to be consumed in an area, thus providing
cheaper sources of better quality materials/products outside
the area; a regional specialisation of labour will result
from the use of more efficient sources of supply; and an

area can have more than one source from which to obtain and

import goods for consumption locally.
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2.19 And according to the Arizona State University (1987)
study of the socio-economic 1impact of urban freeways, the
access-ibility advantages of the freeway system allows
better land use and industrial development than a comparable
area without a freeway development. Moreover, the strongest
conclusion about the study i1s that the freeway by itself is
not enough cause for development to occur, other factors
(e.g. transportation modes, municipal planning and infra-
structures) are equally important. The freeway simply
initiates a situation that improves the market opportunity

to change, and most importantly, the development that occurs

around the freeway can be controlled by land use planning.

But these developments will be directed by private

development in the absence of strong planning.

RELOCATION OF BUSINESSES AND INDUSTRIES

2.20 Palen (1981) expressed his view on the American
city: the move of manufacturing and industry out of the
central city was greatly accelerated by the building of

interstate superhighways. The building of the interstate
expressway system in the 1950’s and 1960’s gave industry

genuine alternatives to central-city locations.

2.21 Increasingly, industry has leapfrogged over inter-

mediate city residential areas and moved directly from the

inner city to suburban industrial parks.
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2.22 The location of factories in suburbs 1in turn
encouraged workers to move to new suburban tract-type
housing developments that were growing up near the
factories. Before long, shopping centres followed; and more
and more mixed industrial-residential suburbs were
established. Furthermore, what made the widespread outward
flow of urban population possible was technological
breakthroughs 1in the areas of transportation and
communications. The city based on steam power was
transformed into one dependent on petroleum and electricity.

The widespread use of cars, heavy goods vehicles and

telephones increased the movement of people, goods and
ideas. The car provided mobility to the average urban
dweller and allowed or even encouraged rapid settlement of
previously inaccessible areas on the periphery of the
central city. Moreover, the transportation technology of
limited-access and expressway systems that caused suburbs to
boom in the 1950’s and 1960’s is now permitting an even more
dispersed 'pattern of economic as well as residential
development. Transportation access, coupled with lower wage
rates, land costs and taxes, has attracted some firms to

localities that twenty vyears ago would not have been

considered (Palen, 1981).

2.23 Furthermore, "... transport will not greatly

influence the shape of future regional development in the
United States, although under certain circumstances it may

help a region to capture a fair share of decentralised
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industry. In this respect, service considerations more than
costs may determine the attractiveness of a particular

transportation network." (Kraft et.al, 1971).

EFFECTS ON LAND VALUES

2.24 Coyle et.al (1982) explained that improvements in
transportation enhance an area’s economy by increasing the
value of land that is adjacent to or served by the improve-
ments as the land becomes more accessible and more useful.

Today, suburban centres provide excellent examples of 1land
areas that have increased in value due to the accessibility
that results from efficient transportation systems.
Suburbanites are able to take advantage of nearby city 1life
for work and pleasure and then fetire to rural areas wvia the

public transportation network to avoid crowded 1living

conditions.

2.25  Conversely, Moultrop, in his "Study of the Effects
of a By-pass Road upon Business and Land Values" (1962)
found very little change in land value and land use, i.e.
land use and land value in the study area have becone
stabilised, hence the by-pass had no great impact (Moultrop,

1975).

2Y=1=10 ¥ DAY\ 1P \ v viofs
2.26 In addition to what has been previously discussed in

the last two sections of this chapter, other important

transportation-related impacts have been witnessed in
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developed nations. These impacts are discussed here because

of their relevance to the research study.

INFLUENCE ON URBAN FORM

2.27 The ancient city of Miletus in Asia Minor is often
mentioned as one of the first systematically planned cities
(about 450 B.C.). It had a regular grid pattern of streets,
indicating the attention given to communications within the
city. In the Middle Ages, the dominant role of the market in
the creation of the city influenced the formation of its

core; typically, markets remained the central places and the

church, city-hall, and other religious and secular central
facilities were located immediately around them. As most
movement was on foot and the city had to be surrounded by
defensive walls, cities had to be built with a very compact
structure. This resulted in high population densities. Such
cities typically had irregular street patterns, because the
basic modes of transportation did not require any special
roadway geometry. With the passing of the Middle Ages, the
need for defensive walls gradually decreased and new
patterns of urban development appeared. Political,
functional and often aesthetic factors began to influence
urban form and street patterns. Thus the cities of
Karlsruhe in Germany and Versailles in France were laid out
with distinct radial/circumferential street networks. Moscow
has a ring and radial network. Royal palaces and government
seats were usually focal points in cities with radial

networks. Furthermore, the role of transportation 1in
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determining street network has varied with times and

conditions. Transportation has practically no influence on

the layout of the irregular streets in Medieval cities, but

it has been a major factor in the design of more regular

networks (Vuchic, 1981).

2.28 Netzer (1970) indicated that there are at least two
reasons for hesitation in wholly accepting the proposition
that transportation has 1little effect on urban form:
firstly, individual 1location decisions by both businesses
and individuals are made in response to the transportation
services actually offered; secondly, the pricing of trans-
portation services. Individuals making residential location
decisions surely do consider, as one of the costs of
housing, the costs of travelling to work. Thus, the highly
dispersed form of residential development characteristics of
most American urban areas, involving heavy car use, is
faster, more comfortable, and relatively cheaper than the

present alternatives and is consistent with one pattern of

urban development. If car use were no longer faster, more

comfortable, and cheaper, it is a fair assumption that some

consumers would choose other modes of transport, and some of

these would alter their residential 1location choices as

well. No doubt many would prefer very low densities even

so, but the urban fabric is the sum total of individual

choices.
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2.29 In the developed world, with a slow population and
econonmic growth rate, the marginal change in urban expansion
is slight (perhaps half of one per cent). The corresponding
change in a city in the developing world can be dramatic
(perhaps ten per cent), e.g. Sao Paolo, Mexico City, Seoul.
This offers the advantage that the management of changes 1in
land-use can potentially produce more significant results
for the current urban areas of developing countries than for
those in the developed world. For example, there 1is the
opportunity to influence urban form more dramatically in
comparison to a slow growth rate. Plans could arise for a
poly-nucleated town (as opposed to one which is heavily
centralised), with the advantage of facilitating shorter
trips to local centres, and avoiding a concentration in the
main centre which is often too congested to absorb it. When
this consideration is related to the general 1lack of
resources and large sectors of low income, there is clearly
some need to consider all forms of transportation, not only
that of the private motor car which only a minority can

afford, at least for a considerable period ahead. Thus, if

attention were to be given to the alternative and

"suppressed" modes, not only would there be greater benefits
in transportation services for a wider section of the

population, but habits and facilities could be initiated

which would head off too dramatic a push towards

modernisation (Lichfield, 1981).
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2.30 Levinson (1981) looked at the American city in the
context of current trends and public policy options. He
shows that various land development strategles, social

programmes, transportation technologies and energy supplies

will affect urban forms, life styles and mobility. It
describes the steps needed to bring about major changes 1in
existimj development patterns and trends. It presents
various futures in the form of scenarios for twenty-five,
fifty and seventy-five year planning horizons. Moreover,
cities throughout the world continue to grow in size,
complexity and importance as economies strengthen and
populations expand. Managing this future urban growth to
maintain mobile and liveable environments will remain an

important challenge in the years to come.

2.31 He added that there is no simple answer. Cities of
differing size, culture and economy will have their own

specific needs, both in the developed and developing
countries, and each will have its unique set of land-use and

transportation requirements.

2.32 Relations among nations, the stability of
governments, and rates of economic growth will have an
important bearing on a future metropolis. Other key factors
include population expansion; willingness to renew old
cities and build new ones; energy availability; new systems
for acquiring, allocating, managing and servicing urban

land; energy and resource availability; and continued
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advances in technology and governmental structure.
Furthermore, predicting how these factors will 1interact is
no easy task. It calls for understanding the past,
assessing the present and probing the future to find ways to

bring resources, society and technology together (Levinson,

1981).

EFFECTS ON URBAN AND METROPOLITAN GROWTH

2.33 Derbyshire and Brown (1979) stated that the social
and economic pressures for continuous urban growth were
balanced and controlled by the availability of public
transport. This relationship affected the absolute scale of
cities’ growth as wel{l as their physical form. Towns with

existing road patterns tended to grow outwards in relatively

high density bands of development following these routes as
first horse-drawn buses, then trams and trolley buses, and

lastly motorised buses exploited the main 1lines of

communication.

2.34 "Burgess Concentric-Zone Hypothesis" was an attempt
to explain the reasons for cities growing the way they do.

Burgess was concerned with how industrial cities change over

time from the pre-industrial model, in which most of the

central land is occupied by a residential elite and there is

no clear segregation of city land for specific functional

purposes. Hls hypothesis is a model, and only a model, of

how cities develop spatially as a result of competition.

Competition for space meant that prisons, organisations, and

51



institutions were distributed within urban space i1n a non-

random fashion. Results of this can be seen 1in American

cities (Palen, 1981).

2.35 According to Palen (1981), what Burgess’s
"Concentric-Zone Hypothesis" suggested is that cities grow
radially in a series of concentric zones or rings. Zone 1
was the central business district: the economic and the
geographic centre of the city. Zone 2, the zone 1in
transition, conﬁained both older factory complexes, many
from the last century, and an outer ring of deteriorating
neighbourhoods of tenements. 2Zone 3 was the location for
working people’s hones. Zzone 4 called the "zone of the
better residences". The ring included the area beyond the
neighbourhood of the second-generation immigrants. Zone 5
was the commuter area. Furthermore, the concentric-zone
pattern of urban growth, which says that there is an
increasing status gradient as one goes from city core to
periphery, is far less useful 1in describing patterns of
ecological growth outside North America. Thus, the East End
of London was, before the bombing of World War II, composed
of small factories, workshops and poor homes surrounding the
dock area. On the other hand, the central and western
districts of Westminster, Marlebone, and Kensington have
continued to retain their upper-class airs for two centuries
in spite of their central location. Moscow, before the
Russian Revolution, clearly had the urban structure of a

pre-industrial city, with its inverse zonal pattern.
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2.36 Bqnfield (1974, p.25) explained that a "... typical
city or metropolitan growth area can be understood in terms
of three imperatives. The first is demographic: if the
population of a city increases, then city must expand in one
direction or another, 1i.e. up, down or from the centre
outward. The second is technological: if it is feasible to
transport large numbers of people outward (by train, bus and
automobile) but not upward or downward (by elevator) the
city must expand outward. The third 1s economic: 1if the
distribution of wealth and income 1is such that some can
afford new housing and the time and money to commute
considerable distances to work while others cannot, the
expanding periphery of the city must be occupied by the
first group (the "well-off") while the older, inner parts of
the city, where most of the Jjobs for the unskilled are, must

be occupied by the second group (the "not well-off")".

2.33 ",.. Given a rate of population growth, a
transportation technology, and a distribution of income,
certain consequences must inevitably follow; that the city
and its hinterland must develop according to a predictable
pattern and that even an "all-wise" and "all-powerful"
government could not change this pattern other than by first
changing the conditions that give rise to it. It is not
that nothing can be done to improve matters, rather it is
that there are limitations to those things which can be

done. And it 1is not that the only factors influencing
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metropolitan development are those related to population,

technology and income. Countless others also influence it.™"

(Banfield, 1974, p.26).

2.38 Owen (1974) stated that every metropolitan area in
the United States is confronted by a transportation problem
that seems destined to become more aggravated in the vyears
ahead. Growth of population and expansion of the urban
area, combined with rising national product and high
incomes, are continually increasing the volume of passengers
and freight movement. At the same time, shifts from rail to

road and from public to private transportation have added

tremendous burdens to highway and street facilities.

2.39 He added that the most notable characteristics of
urban change are the rapid growth of the fringes and the
loss of population in central core areas. But there has
been little evidence that declines in population or econonic

activity will be sufficient to diminish transport problens

in the heart of the city in the near future.

2.40 Despite the patterns of urban growth to date, and
the presumption that centrifugal forces will gain rather

than lose strength in the future, there is still no clear

indication of the extent to which present trends in urban

growth will continue. It is not known to what degree

economic change and developments in technology will alter

the process of urbanisation (Owen, 1974).
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2.41 In addition, a United Nations projection of urban

growth for all regions of the world (1991) was recently

released (see Table 2.01). The report indicates that there
are 580 million people living in poverty, and as a result of

mass migration, urban growth will explode, with the
population in 85 countries double that of a decade ago.
Also, it projects that the urban population of developing

countries will double that of the developed world in 10

years time,

2.42 Hall (1984) indicated that there are three principal

reasons behind urban growth. The first one is the huge

increases in the population of the world, particularly in

the developing world. The second is the shift of population
in most countries into urbanising areas where industries and
services are found within the cities. And the third and most
important factor causing urban growth 1is that metropolitan
cities of the world are attracting greater numbers in this
population shift. For example, Hong Kong and Mexico City are
still showing an explosive growth. This, according to Hall

(1984) has created a tremendous amount of problems of land

use competition and transportation.

2.43 Yeates (1990) stated that the electric street car

had made it possible in North American cities for mniddle-

class people to move out along the major transportation

network and away from the city centres. Thus, this shift in
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population has required a change in land use, with houses
to be built and services to be provided. "Although the
street car systems played an important role in facilitating
suburbanization, the street car did not 1initiate the

growth", as White and Yago (1985) indicated (cited 1in
Yeates, 1990).

2.44 Before the introduction of the motor car, Hurd
suggested that cities tended to grow along the major lines
of transportation. By viewing cities from above, the shape
of the city would be similar to a star shape where the new
development takes place at the end of transportation routes.
This view, however, could not be applied to underdeveloped
areas (cited in Lambert, 1975). And furthermore, according
to Harris and Ullman "... cities tend to develop several

separate functions, but roughly of equivalent importance."

(cited in Lambert, 1975).

2.45 Hawley (1978) indicated that transportation and

communications play a major role in the process of

ecological expansion. He stated that expansion "begins at an

intersection of heavily travelled routes, e.g. a city, and

proceeds with the extension of improvement of transportation

and communication faclilities". He differentiated between

three stages of ecological expansion where each type has its
own transportation and communication system. He points out
that "the modern history of the conquest of distance may be

regarded as consisting of three major stages. The first,
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which lasts from the 1830s to the first quarter of the 20th

century, was an era of steampowered transportation. A second

stage began around 1920 and has not faded from view; it is

marked by the petroleum and electrically powered methods of
bridging distances. During this period, the expanded
metropolitan phase of urbanization developed. A third stage

which started early 1n the present century, became more

noticeable after 1950 ... In this stage transportation is

guided by electronic instrumentation and may be powered by

atomic reactions, hydrogen fuels, and other unconventional

energy sources. These innovations are leading to a phase of

diffuse urbanization." (cited in Alkhalifaha and Frisbie,

1989).

INFLUENCE TOWARDS DISPERSAL

2.46 "The motorised bus, which became an influence after

1920, was much more flexible and allowed suburban

development to spread continuously outward at lower
densities, filling in the interstices between the ribbon

along the main roads, and extending those ribbons even

further into the rural areas." (Maltby and White, 1982)

Furthermore, Buchanan et al. (1963) explained that "... the

invention of the motor vehicle because it soon exerted a

strong influence toward spread and sprawl of development".

2.47 Consequently, Tak (1971) emphasises that the primary

effect of the Interstate Highway Act was to reinforce the

spatial trend toward the vital fringe. The limited-access
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highways expanded the range of the car and encouraged

dispersed settlement. 1In fact, when suburbanites explained

where they lived, the name of the town was frequently an
afterthought; the 1important piece of information was the

exit on the expressway. Besides determining the boundaries
of residential growth, the ribbon highways, like the trolley

tracks that preceded them, generated commercial and

industrial uses. The Capital Beltway, an interstate road
circling Washington D.C. ten miles out, which was completed

in 1964, sprouted numerous "beltway industries" drawn by the

easy access to the motor truck.

2.48 In addition, Goldfield and Brownell (1979) indicated

that the internal structure of the city was characterised by

significant spatial expansion, typically along transport-

ation routes radiating from the city centre. Growing

affluence, the tremendous influx of racial and ethnic groups

into the city centres, and 1improved transportation

technology 'encouraged the move outward. As the city

expanded, it became segregated. Downtown areas becane

primarily retail, wholesale and financial; some small

industry clung to its edges, but larger industries moved to

the periphery for more and cheaper space. Residential

neighbourhoods became more clearly defined by economic,

radial and ethnic status. This should not imply that

urbanites were locked into specific spatial and social

situations. They were not. Residential mobility continued

and, depending on the city’s economic growth and age and the
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particular ethnic group, social mobility occurred as well,

though much less frequently than geographic mobility.

CHANGES IN LAND USE PATTERNS

2.49 Hoyt (1952) traced the historical trends in trans-
portation and urban development and analysed the impact of
the former on the latter. He established, with case studies
based on Chicago, New York, Philadelphia, Boston, etc., how
transportation modes and developments have 1led to
considerable changes in land-use patterns, e.g. industrial
and commercial decentralisation, and future highways and

land=-use planning.

2.50 Baerwald (1982) indicated that the characteristics

of a transportation system affect the development of
clusters and corridors. Especially important are the
configurations of the metropolitan freeway networks and
local characteristics within a concentration. Proximity and
access to other modes may also be important. Furthermore,
the configuration of a motorway has a significant impact on
the number and desirability of sites for cluster and
corridor development. Since circumferential freeways
(motorways) offer greater access to larger parts of the
metropolis than radial freeways, clusters and corridors are
usually more intensively developed along beltways. Metro-
politan areas with complete motorway networks therefore tend
to have a well-defined set of suburban concentrations, as do

metropolises that have their motorway networks truncated by
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a lake or ocean or restricted by a large river. In
contrast, metropolises that have complete motorway networks
because of topographic restrictions or conscious decisions
not to construct freeways, offer few links or nodes for
large cluster or corridor development. Development that

would have taken place 1n these motorway-oriented

concentrations is instead arrayed with major streets.

2.51 He added that the characteristics of a trans-
portation system within a cluster or corridor affect its
form and development. Where frontage roads are present and
have easy access to and from the freeway, as is true in most
Texas metropolises (USA), all sites fronting onto the
motorway are desirable, especially for commercial activities
and hotels/motels. If frontage roads are absent or have

restricted access, development is concentrated around inter-

changes.

2.52 Thus, Salter (1989) stated:

"Changes in transport mode frequently produce changes
in land-use patterns; for example, the introduction
of frequent and rapid rail services in the outer
suburbs of London resulted in considerable
residential development in the areas adjacent to
local stations. More recently the availability of
private transport has led to the growth of housing

development which cannot economically be served by

public transport."
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2.53 Young Lee (1985) indicated that "Transportation
network improvements result in changes of and use pattern.
The most salient measures of the intensity of urban land use
are population density and land value. Transportation
network improvements bring an 1ncrease in accessibility and
these heighten the utility of certain areas. Land value is a
reflection of the utility of land, and population density is
the reflection of demand of the land." He illustrated his
view on the 1increased accessibility as a result of
transportation by giving an example of the construction of a
bridge connecting north and south Seoul which eventually

enhanced development south of the city and increased the

accessibility of that area.

2.54 Accordingly,

"... the effectiveness of any transportation system

is very much influenced by the land use and travel

patterns in the area it serves. Many transportation

problems would be substantially alleviated if not

eliminated simply by land use changes which resulted

in changes in travel patterns. Thus, 1t 1is
important, in transportation planning, to be aware
of the interrelationships with land use, and in
certain cases it may be appropriate to consider

alternative patterns of land use in additon to the

more usual transportation facility and service

option." (Morlok, 1978).
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2.55 In a study conducted by the Transportation Research
center of Arizona State University (USA) in 1987 into the

cocio-economic impact of urban freeways in the metropolitan

area of Phoenix. The two freeways which were included in
the study, the Black Canyon and the Superstition freeways,

both pass through the metropolitan area of Phoenix.

2.56 The objective of the study was to identify patterns
of change that might accompany the development of new urban

freeways in Arizona. These patterns include:

1. Property values of land immediately adjacent to and

contained within the corridors parallel to freeway

development.

2. Land use patterns at major 1intersections and along

freeway routes.

3. Industrial, office and commercial developnment

patterns generated by freeway construction.

4. Altered urban growth patterns created by freeway

construction and attendant improvement in access to

employment centres.

5. Attitudes of the population concerning their 1living

environment and the relationship between improved
transportation and their own wellbeing (Trans-

portation Research Center, ASU, 1987).

63



2.57

The major findings of the case study were as

follows (Transportation Research Center, ASU, pp.3-10):

Freeways merely create a condition that improves the

market opportunity for change.

More importantly, development around freeways can be

controlled by strong urban land use planning.

It 1s clear that income-generated properties (non-

residential uses and apartments) have strong

locational preferences for freeway corridors.

Freeway 1intersections are most 1likely to be

developed into non-residential areas.

90% of home owners who moved to the area after the

freeway was built thought its impact was positive.

The majority of home owners who lived more than 200
feet from the freeway would again buy a house as

close to the freeway. Only 21% who lived within 200

feet would do so.

People who live within 600 feet of the freeway are

most uncertain about its property value effect. The

further away people live, the more they believe the

freeway has no effect.
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Both the Black cCanyon and Superstition areas

developed quickly after completion of the freeways.

The rapid industrial development of the western
Black Canyon area was due more to the completion of
zoning, rail proximity and available land with

utilities in place with Black Canyon Freeway than to

the freeway alone.

Over a long period, from 1959 to 1987, residential

density has increased with the encroachment of
multi-family dwellings, especially along freeway and

arterial corridors.

The rate of non-residential ﬁevelopment in the Black
Canyon area dgrew at an annual 7% compound growth
rate for almost a twenty yvear period after the

completion of the freeways.

In the Black Canyon, those areas which grew the most
intensely combined favourable 2zoning, land and

utility availability, and a mix of transportation

modes to develop into a large industrial centre.

From the research conducted in other areas and based
on urban growth theories, the importance of major
transportation systems in general, and urban

freeways in particular, is known. A commercial site
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with freeway access and visibility will be pre-
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