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ABSTRACT

The main objective of this study is to prepare a 
framework for analysis that addresses the transportation 
needs of the poor in developing countries and provides travel 
estimation procedures for quick response to policy questions 
in the context of the dynamic urban changes and data inadequacies 
in the cities of the developing countries.

Cities in the developing countries have increasing 
numbers of people living below the poverty line, and who have 
real "transportation needs" that cannot be analyzed adequately 
by the existing "demand models" which are inflexible in terms 
of the changing objectives of development, urbanization, 
mobility, employment, and levels of expenditures on travel in 
developing countries.

In this study a framework for transportation needs 
analysis is proposed where the key goal is to provide a 
desirable level of access to employment, health, education and 
other opportunities that would satisfy the transportation needs 
of the urban population. The proposed analysis framework is 
both nonspatial and spatial. The main objective of nonspatial 
analysis is to make use of data obtained from household inter­
views for policy analysis, such as; the effect of road pricing 
policies on the mobility of different income groups, and the 
budget needed to meet the poor's standards of accessibility and 
expenditures on travel. The main objectives of spatial analysis 
are to identify the zones in an urban area with deficiencies in 
transportation supply and to estimate the trips needed by 
purpose at the zonal level. Three examples are provided of the 
proposed analysis framework. In the example of Amman, Jordan, 
the proposed approach was tested against the conventional demand 
approach which was used in a recent (February 1981) transportation 
study of Amman, Jordan.

It is to be noted that the proposed analysis framework 
will be useful only to those developing countries that have a 
relatively large number of people who are considered to be 
poor and those countries have to be politically committed to 
providing the "basic needs" for their poor segment of the 
population.
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CHAPTER I

INTRODUCTION

The lessons of the last three decades have taught the
developing countries^ that demand strategies that emphasize

2economic growth over poverty elimination have led to an 
increase in the number of people living below the poverty 
level as well as a higher inequality in the distribution of 
income.

At present, many world organizations believe that 
strategies for development in developing countries should be 
need-oriented. The "basic needs approach," for example, has 
been endorsed by the 1976 World Employment Conference as well 
as by the leaders of the non-aligned nations who constitute 
the majority of the developing countries.

In transportation, policies that emphasize demand and 
that estimate travel as based on actual behavior have failed 
to provide efficient transport policies for the poor. The 
failure might be partially due to the fact that:
1. The estimates of travel based on demand do not consider 

why the poor do not travel.



2. Transportation improvements are not related to such goals 
as minimum acceptable levels of access to employment, 
health, and education opportunities.

3. Alternative transport projects are economically analyzed 
on the basis of GNP added to the economy without studying 
the question of who benefits and who does not and the 
effects on different income groups.

4. The absence of the poor from the decision-making process 
leads, in many developing countries, to the concentration 
of transportation and other facilities in the zones where 
the affluent and politically powerful reside.

A symptom of the failure of demand strategies to 
provide adequate mobility^for the poor could be demonstrated by 
the figures from the 1969 transportation study on Bogota, which 
showed that 55 percent of all trips by low income groups were on 
foot, 40 percent by bus and five percent using taxi. In comparison, 
80 percent of all trips by high income groups were by private 
automobiles, ten percent by bus and ten percent using taxi.
The figures from other urban areas of the developing countries 
reflect the same trend in the mode of travel between the rich 
and the poor/*

In addition, the poor are spending a high percentage 
of their income on travel (as demonstrated in Chapter III).
The high expenditures on gasoline and taxi fares had led, for 
example, to riots by the workers of Freetown, Capitol of Sierra



Leone in March 1980.^
This study mainly deals with the development and 

application of a proposed approach to transportation planning 
titled "Short Range, Quick Response Transportation Planning to 
Meet the Needs of the Poor in Developing Countries."

In Chapter II the changing objectives of development 
in developing countries are discussed. Chapter III provides 
a discussion on urbanization in developing countries, and the 
major differences between cities in developed and developing 
countries as well as a discussion on mobility and the expendi­
ture on travel. Chapter IV analyzes the existing transportation 
planning process and the inadequacies of current models that 
simulate the process for use in developing countries. The 
proposed overall nonspatial/spatial transportation analysis 
framework for the need approach to transportation planning in 
developing countries is discussed in Chapter V, and a number of 
applications for the proposed analysis framework are illustrated 
in Chapter VI. Finally, Chapter VII covers the conclusion of 
this study and some prospects for future research.

It is to be noted that all underlining in this 
dissertation is the author's and is for the purpose of 
emphasizing the points underlined.



Footnotes

1"Developing countries" are defined throughout this 
study as including all of Asia (except Japan), Africa (except 
South Africa) and Latin America. Recent statistical, country- 
level data are presented in Appendix A. The data are based 
on the 1979 World Bank Atlas which contains information about 
the population, GNP at market prices, GNP per capita, and 
average annual growth in developed and developing countries.

2The poor are those in a state of poverty. Poverty 
can be defined in terms of an individual’s or household's 
ability or inability to afford a minimum basket of essential 
goods and services (or basic needs) that will permit a level 
of living widely regarded as satisfactory within the society 
concerned. (A detailed discussion on how to estimate poverty 
and basic needs is provided in Chapter II). This research 
work deals mainly with the need of travel of that segment of 
the poor whos main problem is that of earning limited income, 
(Since no information is available on those who have other 
problems beside being of limited income such as the very old, 
the chronically ill, the mentally retarded and others in the 
developing countries.)

^Mobility is the capacity, capability, and opportunity 
to move as well as the cost involved in such action. A 
travelers mobility per day = total number of trips traveled

X distance involved in each trip 
(km/trip)

X speed involved in each trip 
(km/hour)

= km^/day
Cost of mobility = total number of trips traveled
to the user per day x distance involved in each trip

(km/trip)
X operating cost of vehicle or the 

fare required (Jordan Dinar/Kilo­
meter ; JD/Km)

= JD/Day
Illustrative capacities of varying types of urban travel by 
different modes and cost estimates are provided in Alpendix B.4For an interesting discussion on urban travel patterns, 
rich versus poor, see W. Owen, 1973, pp. 9-17.

5The Norman (Okla.) Transcript, Sunday, October 5, 1980, 
p. 2A, "Poverty Continues to Plague Many African Nations," by 
Andrew Torchia.



CHAPTER II

THE CHANGING OBJECTIVES OF DEVELOPMENT 
IN DEVELOPING COUNTRIES

Introduction
Despite the fact that planning has been a part of

official economic policy over the last three decades in many
of the developing countries., statistics provide a very grim
picture of the existing situation there. Desai provides a
description of the situation in India, where 650 million
people live, and where planning has been exercised since 1951.

Planning in India has become justly famous.
It has attracted a brilliant collection of 
Indian and foreign economists, demographers 
and planners to this task. At the same time, 
in achieving its objectives of doubling real 
per capita income (in 20, 30 or 35 years) or 
of relieving unemployment, poverty and hunger, 
of reducing income and wealth inequalities, of 
improving social conditions, planning was 
woefully inadequate. The proportion of poor 
in the population, estimated at around 40 
percent on some minimum-income criterion, has 
certainly not decreased and may have increased. 
Successive plans have failed to absorb the 
addition to the labour force, much less 
reduced the backlog of unemployed.^
The problems of the poor in many of the developing

countries are severe. The fact that the planning policies
have failed to reduce the income and wealth inequalities is



6
demonstrated by the overall degree of inequality in the distri­
bution of income in developing countries, where, on the average,
40 percent of the households receive 15 percent or less of the

2personal income. This happened despite the fact that the gross 
national product (GNP) per capita of the developing countries as 
a group grew at an average rate of 3.4 percent a year during

31950-75. (GNP is the measure of the total domestic and foreign 
output claimed by residents of a country.)

Figure 2.1 demonstrates the percent share of total per­
sonal income as related to GNP per capita and indicates that:
a) Income inequality increases in the early stages of development, 
stahilizes at $700 to $1,300 GNP per capita, and begins to 
diminish only after a per capita income of $1,300 is reached.
b) Income shares of the lowest 20 percent increase more slowly 
than the shares of the lowest 40 percent as a result of the 
improvement in GNP per capita.

Development Objectives in the Last Three 
Decades in Developing Countries

In the early 1950s the developing countries were faced
with a number of objectives for development. These objectives
were typically: (1) maximum production (GNP growth), (2) full
employment, and (3) economic equality and social justice. These
objectives were emphasized, for example, in the first develop-

4ment plan of India.
In confronting the problems of development, the policy­

makers in developing countries selected maximum production 
(GNP growth) as a primary objective over economic and social
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equality. It was thought that the primary objective would 
take care of other objectives. In other words, those 
policymakers accepted and worked with the following concept; 
"take care of the GNP, as this will take care of poverty.

The exceedingly unequal distributions of income in 
many of the developing countries might be related partially to 
this planning approach which emphasized GNP growth over poverty 
alleviation. Such an approach has led to an increase in the

gabsolute number of people living below the poverty level.
7Roth points to the fact that the poverty group has been

increasing at a rate of 11 million people a year.
Since the early 1970s, there has been an awareness in

the developing countries that economic growth does not solve
the problem of poverty. This conclusion has been also realized
by world organizations. In a speech to his Board of Governors
in September 1972, Robert McNamara, President of the World Bank,
emphasized the need for new policies designed specifically to
reduce poverty and social and economic inequality:

We know, in effect, that there is no rational 
alternative to moving toward policies of greater 
social equity. When the highly privileged are 
few and the desperately poor are many— and when 
the gap between them is worsening rather than 
improving— it is only a question of time before 
a decisive choice must be made between the 
political costs of reform and the political 
risks of rebellion. That is why policies 
specifically designed to reduce the deprivation 
among the poorest 40 percent in developing 
countries are prescriptions not only of 
principle but of prudence. Social justice is 
not merely imperative. It is a political 
imperative as well.8



This study agrees with the position of President Julius K.
Nyerere of Kenya on the question of the poor and their rights:

I am saying it is not right that the vast 
majority of the world's people should be 
forced into the position of beggars without 
dignity . . . when I am rich because you 
are poor and I am poor because you are rich, 
the transfer of wealth from the rich to the 
poor is a matter of rights, it is not an 
appropriate matter for charity . . . the 
question, as the poor see it, is not 
whether there should be changes in the 
present world economic structure, change 
will come one way or another. The question g
is when, and how, they will be brought about.
The developing countries have experienced the fact that

it is difficult to redistribute income arising from GNP growth
by means of taxes, public employment and the like. Among the
researchers reaching this conclusion are Meerman,^^ Bird and

11 12 13 14DeWulf, Sen, Adelman and Robinson, Adelman and others,
S t e w a r t , a n d  Taylor and Lysy.^^ The main conclusions of
these studies are that: a) A society that begins growing with
an unequal income distribution is quite likely to remain unequal
or become more so. b) Any considerable improvements in the
income shares of the poor are realized at relatively high GNP
per capita ($1,300 GNP per capita) as demonstrated in Figure
2.1. It should be noted that it would take the majority of
developing countries a long period of time to reach a GNP per
capita of $1,300. (The average GNP per capita in developing
countries in 1975 was $375.00, and the annual growth rate was
3.4 percent.)

In the last few years there has been a call for a new 
developmer,.. strategy for the developing countries, opposite in
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nature to the old one and emphasizing the need for policies
designed specifically to reduce poverty and social and economic
inequality, which will lead to a more meaningful growth. In
the words of Morawetz;

The historical evidence suggests that it simply 
may not be possible to "grow first and redistri­
bute later," because the structure of growth may 
largely fix the pattern of distribution, at 
least until much higher developed country levels 
of per capita income are approached. That is to 
say, if greater equality of incomes is to be an 
objective in the medium term, it may be necessary 
to tackle it as a first priority by land reform, 
mass education, and whatever other means are 
available, rather than leaving it until after 
growth has taken place.1/
Haq may have been one of the first to call for such a

18strategy in speeches he delivered in 1971. In his words.
The objective of development must be viewed as 
a selective attack on the worst forms of 
poverty. Development goals must be defined in 
terms of progressive reduction and eventual 
elimination of malnutrition, disease, illiteracy, 
squalor, unemployment, and inequalities. We 
were taught to take care of our GNP, as this 
will take care of poverty. Let us reverse this 
and take care of poverty, as this will take care 
of the GNP. In other words, let us worry about 
the content of GNP even more than its rate of 
increase.iy

Having worked for thirteen years as one of the chief economic
planners for Pakistan (1957-1970) and later in his work for
the World Bank, Haq was in a position to give some important

20concepts for development. These concepts provide a new 
perspective on development that is important and might be 
useful for future developments in the 1980s in the developing 
countries.
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The following is a suinmary of Haq's development
concepts for the developing countries;
1. Development planners should first set their targets for 

meeting basic human needs, irrespective of market demand, 
and then only in the next phase go on to correct the price 
system in such a manner as to implement these goals. Haq 
noted that the institutional reforms are often more decisive 
for a developing country than marginal changes in the price 
system.

2. Economic growth does not filter down automatically to the 
masses except in the modern urban sector and at very high 
rates of GNP growth.

3. Consumption patterns that the governments of developing 
countries can supply to their masses are entirely 
different from the ones presently prevailing in the 
developed countries, thus development strategies should be 
need-oriented rather than market-demand oriented.

4. The economic condition of the poorest sections cannot be 
improved simply by distributing some purchasing power to 
them through short-lived welfare schemes. Any long-term 
improvement requires increasing the productivity of the 
poor by restructuring the pattern of investment through 
fundamental institutional reforms.

5. Development strategies should be shaped by domestic needs 
and not by either export or foreign assistance 
requirements; that is, the pattern of production and
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consumption should be based on the resources, manpower, 

and technology of the developing countries.

Employment Policies in the Developing Countries

Development policies that emphasize growth in the
Gross National Product have neglected employment as a primary

goal of economic development in favor of capital accumulation.

This has resulted in a high percentage of the population in
21developing countries being unemployed or underemployed.

Haq summerized his experience on the subject of employment in

developing countries:

. . . looking at the national plans of the 
developing countries, it was obvious that 
employment was often a secondary, not a 
primary, objective of planning. It was 
generally added as an afterthought to the 
growth target in GNP but very poorly 
integrated in the framework of planning.
I know from my own experience with the 
formulation of Pakistan's five-year plans 
that the chapter on employment strategy 
was always added at the end, to round off 
the plans and make them look complete and 
respectable, and was hardly an integral 
part of the growth strategy or policy 
framework. In fact, most of the develop­
ments which affected the employment 
situation favorably, such as the rural 
works program and the green revolution, 
were planned primarily for higher output, 
and their employment-generating^^otential 
was accidental and not planned.
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"There is a strong link between employment, poverty
and income distribution"; this conclusion has been the result
of an extensive policy research done at the International
Labor Office Headquarters, combined with the efforts of
"comprehensive employment strategy missions" that have visited
seven countries in order to work out employment-oriented
development p o l i c i e s . I n  almost all countries, insufficient
and unequal physical access to employment rank high among the
major causes of poverty and inequality.

Employment policy must play a central role in the
formulation of a hasic need strategy for the next two decades
of this century.

Employment productive enough and well enough 
remunerated to allow individuals to meet their 
basic personal consumption needs is a fundamental 
requirement. Without it there is no feasible way 
to achieve adequate expansion of the output of 
such goods and services. Even if there were, in 
the absence of full productive employment the 
poorest people of the developing countries would 
not be able to meet their needs because of lack 
of purchasing power, and would continue to lack 
an opportunity of participating in development....
Between the early 1970s and the year 2000 the 
labour force and the population of developing 
countries, excluding China, will approximately 
double. Productive employment opportunities must 
be found not only for the approximately 300 
million people at present unemployed or inadequately 
employed, but for a total of 1,000 million if those 
who will be entering the employment markets of t^| 
Third World over the next 25 years are included.
For an effective policy on employment, surveys have to

be conducted to give the policymaker information on two
important issues of greatest concern;
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1. the availability of labor for employment in various 
activities, and

2. the welfare effects of unemployment.
Many authors have noted that there is a lack of

information on the employment situation in developing countries.
For example, Haq, in his address to the 12th World Conference
of the Society for International Development in 1971, commented:

. . .  it appears that we are assembled here to 
discuss a problem whose nature and dimensions 
we simply do not know. I looked at various 
estimates of unemployment and underemployment 
which had been prepared for the developing 
countries and was distressed to find that 
estimates of 5 to 10 percent nnemployment and 
20 to 25 percent underemployment were tossed 
around with a casualness which was simply 
frightening. There was no agreed methodology 
for measuring unemployment or underemployment, 
no definite ideas or projections on what had 
happened in this field in the 1960s or what 
might happen in the 1970s, and very poor 
knowledge about this "vital" concern even in 
some of the largest and most affected countries 
like India, Pakistan, and Brazil. 25
In 1977 Morawetz expressed his concern for the defi­

ciency and the lack of accuracy in historical data regarding 
employment.

The only historical data that are available 
on unemployment or underemployment are figures 
on open unemployment in a small number of 
countries for the period between 1960 and 1974.
These data are deficient for two principal 
reasons. They do not measure the concept that 
is needed, which is unemployment plus under­
employment. And even what they do measure, 
they do not always measure accurately or 
consistently. For example, labor force surveys 
often place urban open unemployment in India 
at around 3 percent. But after making a 
series of simple and apparently quite
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reasonable adjustments, Turnham [1971] concludes 
that the true rate may be closer to 6 to 9 
percent.
Morawetz examined further the nature of unemployment

in developing countries.
. . . consider for a moment the nature of unem­
ployment in developing countries. Most people in 
such countries work in family or self-employment 
in agriculture, services, and informal industry, 
in which the notion of a "job" is much less clear 
than in the formal sector. Furthermore, in the 
absence of unemployment compensation, only the 
relatively well-off can afford to be openly 
unemployed. Therefore, in most developing 
countries the employment problem expresses itself 
more as underemployment— working too few hours or 
with excessively low productivity— than as open 
unemployment.^

27In 1978 Bruton criticized the conventional classi­
fication of an entire population as employed, unemployed or 
outside the labor force. Such classification is still in use 
by many of the st. Istical departments developing countries.

The following is a summary of the points that Bruton 
raised in his criticism.
1. The main difficulty of the conventional classification

arises from the fact that self employed workers constitute, 
in almost all developing countries, a large percentage of 
the labor force. In Tanzania less than 40 percent of the 
labor force are classified as "employees," in India less 
than 20 percent, Indonesia about 32 percent, Korea 37 
percent. This is in contrast to the United States and the 
United Kingdom where over 90 percent of the labor force are 
classified as salaried employees or wage earners.
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2. Where the concept of a "job" is not clear, the use of the 
conventional classification of a population as employed, 
unemployed or outside the labor force often lead to 
obtaining unrealistic information from the population 
concerned. This is especially evident with respect to 
women in rural areas. In the Sudan, for example, women 
often do most of the farming of family lands as men migrate to 
find work and are frequently away from home for a year or
more at a stretch. Yet most data would show that the men 
did the work, and the women were "housewives."

3. The general inability of most developing countries to 
maintain any sort of formal unemployment or welfare payment 
arrangement often means that employment is a means by which 
the unemployed are sustained. In Egypt, for example, the 
government guarantees every university graduate a job.
Since university education is virtually free to the 
individual, and since a job is promised, university enroll­
ments are enormous. The result is a large and increasing ' 
number of government employees who, for all practical 
purposes, do nothing in the way of productive work. Yet 
unemployment figures for Egypt in no sense capture that 
fact.

Table 2.1 demonstrates the different types of occupations 
that exist in urban Sierra Leone. From the occupation groups 
defined by their income, Lisk and Hoeven^^ discovered that on 
the average hawkers, unskilled laborers, vendors and artisans



TABLE 2.1
OCCUPATION GROUPS DEFINED BY THEIR ANNUAL EARNINGS IN URBAN SIERRA LEONE

Sierra Leone 1977

Occupational Group Number
('000)

Total 
Income 
(million 
leones)^

Average 
per Capita 
Income 
(leones 
per annum)

Percentage
Number Income

Hawkers 45 10 222 18.3 3.5
b! Unskilled1 pA  g  d M labourers 40 17 425 16.3 6.0(d O M  -P 'H (0 Vendors 40 21 525 16.3 7.4

m 0) 4J M Artisans 35 20 571 14.2 7.1M pQ (Q vUm o d Semi-skilledO -H O <Ug M  T: 3 workers 27 17 630 11.0 6.0
■o0) Skilled workers 19 17 895 7.7 6.0
w d Clerical workers 15 35 2333 6.1 12.4
-H o Retailers 14 58 4143 5.7 20.5r-4 -H+J Professional/
+J d Ü managerial group 6 39 6500 2.4 13.8
w o oM J Entrepreneurs 5 49 9800 2.0 17.3

All groups 246 283 1150 100.0 100.0
SOURCE: F. Lisk and R. D. Hoeven, "Measurement and Interpretation of Poverty in

Sierra Leone." International Labor Review, Vol. 118, No. 6, November- 
December 1979. Table 3, p. 718.

At the time Leone (le.) was equivalent to U.S. $1.20.
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are living below the poverty line. Occupation groups defined 
by their income, therefore, are of greater utility than those 
defined by income classes for the measurement of travel 
behavior; since unlike a distribution of income classes, it 
enables the planner to construct a more vivid profile of the 
travel needs of the poor according to their occupational 
background.

The conclusion to the above discussion suggests that 
employment/unemployment figures are not useful for planning 
purposes and that it would be more useful to classify the 
population by the type of occupation for transportation 
planning purposes.

The Basic Needs Approach
A peaceful solution to the problems of the poor in

developing countries requires the adoption of a different
approach to planning which is the basic needs approach.

The "basic needs approach" clearly aims 
to take into account both what goods and 
services are available and who are the 
beneficiaries in terms of consumption.
Thus the "definition of a set of basic 
needs, together constituting a minimum 
standard of living, would at one and the 
same time assist in the identification of 
these groups and provide concrete targets 
against which to measure p r o g r e s s . 27
Two very important elements to this planning approach

that should be insured by the government (whether it is a
capitalistic country, a socialistic one, or one having a
mixed economy) are;
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1. That the essential goods and services are 
produced in the right quantities to meet the 
requirements of the basic needs.
2. That these goods and services are obtainable 
to those who are identified as requiring those 
basic needs.28
The value of such an approach stems from the fact that

it recognizes that the welfare of each individual in the
society should be measured in physical terms before any
aggregating of people is done in monetary or other terms. (An
example of such aggregation is the estimation of trip demand
based on the income average of all households living in a zone.)

The approach has gained steadily in favor with
development planners and policymakers in the late 1970s. For
example, the 1976 World Employment Conference endorsed the 

29strategy. And, the leaders of the nonaligned nations meeting 
in Columbo, Sri Lanka, in August 1976, called for the "eradi­
cation of unemployment and poverty" through the implementation 
of a policy for "satisfying the basic human needs of the 
population.

Countries such as China, Sri Lanka, Taiwan and both 
North and South Korea are good examples of poor countries 
which have to date addressed the basic needs of the poor 
majority with relative success; and which generally have had 
a better development record than other developing countries.

According to James P. Grant, Overseas Development 
Council President of the International Labour Office (ILO):
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If the poorer developing countries today were 
able to achieve death rates and birth rates 
comparable to those of Sri Lanka, Taiwan and 
China— all of which (from very different 
ideological-political bases) implemented 
basic-needs strategies in the 1950s and the 
1960s— this could mean over 10 million fewer 
deaths a year and an even larger number of 
births avoided each year.^l

How Are "Basic Needs" Met?
The developing countries have limited financial resources. 

Generally, the governments in developing countries evaluated 
projects in the last three decades on the basis of benefit/ 
cost analysis to the society as a whole without regard to which 
income group benefits and which do not. The goal was to 
increase GNP from which benefits were supposed to "trickle 
down" to the poor— but seldom did. The"basic needs" approach 
calls planners to "target" their projects directly and as a 
matter of priority to the poor. Projects would be evaluated 
on the basis of the least possible cost. Jobs created for the 
poor would have the objective of increasing their income as well 
as the GNP. In the area of transport, the cost of providing 
adequate transport system supply which meets the poor's travel 
needs at appropriate fare levels, would be given a priority of 
a total country's transportation budget.

How to Estimate Poverty and Basic Needs 
In order to estimate the extent and intensity of 

poverty, it is essential to agree on an acceptable definition 
of what poverty means. An excellent attempt to develop useful
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means for the measurement and interpretation of poverty, in 
the context of basic needs, has been introduced by Lisk and 
Hoven in their study of the basic needs of the poor in Sierra 
Leone. The definition of poverty that they have introduced 
accounts for both the absolute and relative concepts of 
poverty ;

Poverty can then be defined in terms of an 
individual's or household's ability or 
inability to afford a minimum basket of 
essential (or basic-needs) goods and services 
that will permit a level of living widely 
regarded as satisfactory within th^ society 
concerned. This definition is consonant with
the viewthat the satisfaction of basic needs
implies a level of living that is above the
bare subsistence or mere survival level.
Such a definition has greater validity in 
that it is based on actual levels of 
consumption and reflects current patterns 
of consumption in society.32
In order to measure the number and proportion of the 

population living in poverty, a poverty line budget was 
developed by costing, at prevailing market prices, the com­
ponents of a nutritionally adequate minimum diet and adding to 
this the sum total of the cost of each essential nonfood item
in the basic-needs basket on the basis of standard requirements.

Although the poverty line relates to household expendi­
ture rather than household income, it was not considered 
necessary to convert the poverty threshold into an income 
value, since the total consumption expenditure of lower-income 
households in Sierra Leone is largely equal to total income. 
Tables 2.2 and 2.3 provide information on the basic needs of the 
poor in Sierra Leone and the total budget for food and nonfood
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Table 2.2
Minimum Food Budget for Average Sized Urban Household

(Sierra Leone 1977)

Members of household
Recommended 

daily calorie 
intake

Average monthly cost 
of minimum food 
basket (leones)1

1 active male 2,700 12.60
1 moderately active

female 2,200 10.17
First child (10-14

years) 2,200 10.17
Second child (5-9

years) 1,600 7.93
Third child (0-4

years) 1,100 5.91
TOTAL FOOD BUDGET 9,800 46.78
^At the time the leone (Le.) was roughly equivalent to
U.S. $1.20

SOURCE; International Labor Office, International Labor 
Review, Vol. 118, No. 6, Table 1.



Table 2.3
Non-Food Basic-Needs Budget for Average-Sized Urban Household

(Sierra Leone 1977)

Non-Food Item
Assumption regarding minimum Average Monthly Cost 
household requirements per household

(leones)1

Rent and fuel "Low-cost" two-room dwelling unit 
plus fuel for lighting and cooking.

9.00
Clothing Actual expenditure incurred per 

household on clothes and footwear 
as indicated in the 1976 HBS 
adjusted upwards for price 
increases between 1976 and early 
1978.

5.00

Health One visit per household per month to 
a government hospital or health 
centre plus prescribed medicines

1.40

Education Maintaining two children at school 
(one primary and one secondary)—  
school fees, books and uniforms.

5.50

Transport One daily return journey within 
Greater Freetown area by public 
transport.

4.00

TOTAL NON-FOOD BUDGET 24.90

SOURCE: 

1

International Labor Office, International Labor Review, Vol. 118, No. 6, 
Table 2.

At the time the Leone (le.) was equivalent to U.S. $1.20. w
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items. Those whose income is below the total budget are con­
sidered poor. The example of Sierra Leone might be a useful 
one for the estimate of basic needs in other developing countries. 
It is to be noted that in a country such as Sierra Leone, the 
budget estimated is considered a satisfactory one since the 
country as a whole is poor and the population average is not 
living at a standard much higher than that of the subsistance 
standards.

Summary
• Demand strategies for economic development that empha­

size economic growth over poverty elimination have led to an 
increase in the number of people living below the poverty level 
as well as a higher inequality in the distribution of income.

• The employment/unemployment figures are not useful 
for planning purposes. It would be more useful to classify the 
population by the type of occupation for transportation planning 
purposes.

• At present, many world organizations believe that 
strategies for development should be "need oriented." The 
"basic needs approach," for example, has been endorsed by the 
leaders of the nonaligned nations who constitute the majority 
of the developing countries.

• Means for the measurement and interpretation of poverty 
do exist, and such measurements would be useful in providing 
basic needs. An example of such a measurement for Sierra
Leone was discussed earlier in this chapter.
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CHAPTER III

THE BASIC NEEDS OF THE POOR 
FOR TRANSPORTATION

Urbanization in Cities of the 
Developing Countries

The population projections made by the United Nations^ 
in 1970 indicate that the developing countries have been 
experiencing a rapid growth in urbanization and that this 
trend will continue for the next two decades. Table 3.1 
demonstrates the tremendous expected growth in the urban popu­
lation of the developing countries, in comparison to developed 
countries, by the year 2000.

Because of its rapid rate of growth and magnitude, 
urbanization in developing countries has become one of the 
most important phenomena of the second half of the twentieth 
century.

The United Nations forecast points to the expected 
dramatic increase in the urban population of the developing 
countries. For example, by the end of this century, it is 
estimated that India may have more than 20 cities of over a 
million inhabitants while Latin America can be expected to 
have a higher proportion of urban population than Europe has 
today.

27



Table 3.1
Rural and Urban Population for Developed and Developing 

Countries, 1950, 1970, and 2000 (forecast)
(in Millions)

Type of 
Country

1950
Population Percent

1970
Population Percent

2000
Population Percent

Developed
Urban 273 16.49 819 28.23 2,153 42.28
Rural 1,382 83.51 2,075 71.77 2,939 57.72

Developing
Urban 429 51.62 731 66.88 1,048 79.70
Rural 402 48.38 362 33,12 267 20.30

SOURCE: World Population Forecasts, United Nations, 1970.

to
00
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Tremendous growth in urban population is expected.
For example in Lagos, Nigeria, there were 300,000 inhabitants
in 1950. By 1975 Lagos had a population of more than two 

2million. It is expected to have 7,800,000 inhabitants by 
the year 2000. Similar rates of population growth are 
expected also for Mexico City. It had only 2,900,000 inhab­
itants in 1950; in 1975 there were 10,900,000 inhabitants 
and by the year 2000 there will be an estimated 31,500,000 
inhabitants.

There are many factors that contribute to the rapid 
growth in the urban population of the developing countries, 
including: (1) the increased natural growth from high birth
rates, longer life span that has resulted from improvements 
in health care systems, (2) the increasing dependence on 
machines and modern irrigation methods in rural areas which 
has led to a reduction in the demand for manual labor.

It is estimated that migration from rural areas 

accounts, by itself, for half of the urban population
3expansion in developing countries. The migration of workers 

from the countryside to urban areas has been explained from 

two points of view:

1. Some authors explain migration purely in terms of relative 

wages and incomes.  ̂ The main movement to urban areas has 

resulted from the fact that average income differs widely
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between urban and rural areas. Table 3.2 demonstrates
the relatively wide difference in income between urban
and rural areas in a number of developing countries.

2. More recently, other authors explained migration in terms
of the changes in land tenure, type of employment, degree
of commercialization, mechanization, and related factors.
For example. Peek and Standing explained the rural-urban
migration in terms of government policies:

. . .  as countries have begun to industrialize, 
urban-industrial interests have increasingly 
influenced official policies. And as governments 
have come to play a more active role in stimu­
lating industrial expansion, they have introduced 
measures that have directly or indirectly 
increased population mobility.5
Many policy makers, in developing countries, are 

convinced that city size should be contained by some measure, 
and they have attempted to discourage additional urban growth. 
One important measure that they have depended upon heavily is 
to discourage rural-urban migration. In Jakarta, Indonesia, 
a decree issued in 1970 required such migrants to register 
upon arrival and, if without a job after six months, leave 
the city. Although many thousands of migrants have been sent 
back to their village of origin for lack of a necessary 
identification card, the various administrative restrictions 
have had only a modest impact and have given rise to petty 
corruption.^

A number of urban analysts have concluded that 
controlling migration would worsen rural-urban inequality.
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Table 3.2
Urban and Rural Mean Incomes in Selected Countries

Country Type of Population® Urban Rural Year

Brazil Economically 
active population

3,300new cruz. 1,450 new cruz. 1960

4,1)50 new cruz. 1,650 new cruz. 1970

Colombia Income recipients 16,270 pesos 1,730 pesos 19/0

India Household Rs2,700 Rsl,360

Malaysia^ Household per 
capita

M$/44 M$456 1970

Philippines® Household 7,785 pesos 3,736 pesos 1971

Thailand Household 21,600 baht 8,800 baht 1970

Tunisia Per capita U.S.$160 U.S.$75 1961

Uganda Adult male 
employees

3 120 sh 1,780 sh 1970

of population refers to the different units reported in various 
studies: Income recipient - Individuals who receive income of any kind.
Economically active population - Individuals who are able to work, both 
employed and unemployed.

^Malaysia - Sudhir Anand (1973), p. 40.

^Philippines - IBRD Manila Urban Sector Survey, July 1974. Section 2, p. 15 
(mlmeo).

SOURCE: Reproduced from C. R. Frank, Jr., and P C. Webb,
Income Distribution and Growth in the Less- 
Developed Countries, Chapter XI, Table 2.
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primarily because it would reduce the downward pressure on 
urban wages while allowing rural poverty to increase.^

OMohan argued for an urban land policy that would not 
be geared to containing city size but rather aimed at 
providing the best structure possible for the growing city.
He built his argument on the following:
1. Large cities are here to stay, and their growth could not 

be slowed because the differential between urban and rural 
incomes is clearly very large; and the average level of 
well-being is higher in urban areas.

2. There are certain advantages in having larger cities in
the provision of services. In other words, that there may
be economies of scale for at least part of social overhead
cost expenditures. Mohan cites the research studies by 

9 10Alonso and Msra which demonstrate that in developing
countries, the per capita income rises much faster than
per capita local government expenditure.

In spite of the appalling conditions in major cities
of the developing countries, particularly in their poorest
districts (characterized by the absence of even minimal
standards of housing, water supply, sewerage, streets and
social facilities), a 1975 World Bank Sector Policy Paper on
urban transport indicated the following advantages of rapid
urbanization in developing countries :

Rapid urbanization, however, deserves to be 
considered not only as a problem, but also as 
a solution, as a way of absorbing productively
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the growing totals of rural labor that are surplus 
to the requirements of agriculture. Few people 
25 years ago would have dared predict that the 
cities could possibly absorb so much additional 
labor as in fact they have— in jobs where pro­
ductivity may be very low, but on the available 
evidence is generally higher than in the case of 
marginal rural labor. The deficient living 
conditions of the urban poor, though more visible 
than those of the rural poor, are nonetheless a 
distinct improvement for most migrants.H
The conclusions of the above discussion on the problem

of rapid urbanization indicate the following:
1. There might be certain advantages to urbanization 

at a certain level of economic development.
2. It is difficult to implement policies to stop 

migration from rural to urban areas by legal means 
for two main reasons. Past experiences indicate 
that these policies had caused extensive human 
suffering and failed to arrest migration. Such 
policies are against Article 13(1) of the Universal 
Declaration of Human Rights which states that 
everyone has the right to freedom of movement and 
residence within the borders of his own state.

3. A possible way to discourage migration to urban 
areas might be through implementing policies that 
would improve the absolute and relative incomes of 
the population in the rural areas; in general, to 
improve the rural areas populations' standard of 
living.
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What Makes Developing Countries Cities Different 
From Those in the United States 

and Western Europe?
A literature search on the structure of cities in

developing countries indicated a lack of information about
this subject. This conclusion is supported by a recent study
by Mohan (1979):

Little descriptive information is currently 
available on the structure of cities in 
developing countries. Moreover, the 
available information crosses disciplines 
and is not easily accessible to individualresearchers.12

Mohan made an attempt to clarify the differences
between cities in developed and developing countries and the
effect of that on modeling :

It is difficult to describe the aspects in which 
cities in developing countries differ from, or 
are similar to, those in developed countries. 
Consequently, making judgments on the transfer­
ability of models developed in the West is 
somewhat hazardous. But on examining the 
available information, scanty though it is, I 
have come to believe that cities in developing 
countries do exhibit phenomena that are different 
from those observed in Western cities of today, 
as well as when these cities were at similarly 
low levels of income. These differences stem 
essentially from the unprecedentedly high rates 
of population growth in the non-Western cities, 
the coexistence of high and low levels of 
technology with predominantly low incomes.

More information on the two major differences between 
cities in developed and developing countries are provided in 
the following;
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1. Rapid Urbanization;
In the last section I discussed the rapid urbani­

zation in developing countries, which at present, have an 
annual population growth rate of 2.5 to 3 percent. This 
growth rate is high compared to that of Europe, which had a
typical annual population growth rate of about 0.5 percent

14during the rapid urbanization of Europe.
European cities had time to adapt and evolve as they 

grew in size. This is in contrast to the current experience 
in developing countries where institutions are not able to 
adapt rapidly to growth and consequently, the structural 
growth of the city becomes unpredictable and difficult to 
manage.

2. The Coexistence of High and Low Levels of 
Technology with Predominantly Low Incomes:

The coexistence of different levels of technology is 
due to high income inequality. Currently, the demand pattern 
of the rich in developing countries corresponds roughly with 
that of the rich in Western countries. They demand and 
receive services and products that use twentieth-century 
technology while some poor might still live much as they did 
a century ago.

The analysis of transport systems, for example in 
Western cities, encompasses a limited number of high technology 
modes (such as; automobiles, buses, and subways). In an 
Asian city, however, these modes coexist with hand-pulled
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rickshaws, bicycles, scooters, and animal-powered vehicles 

as well as a far greater number of pedestrians than typically 

encountered in Western cities.

The Mobility Needs of the Poor in the United States 
and Developing Countries - A Literature Review

The interest in providing better mobility for the poor
in the United States started in the mid-1960s in response to

the ghetto riots which occurred in many American cities

between 1964 and 1968. One of the worst riots that occurred

was in the Watts area of Los Angeles in the summer of 1965.

The investigating commission, in its report on the

causes of the Los Angeles riots, concluded that:

The Commission recognized that inadequate 
and costly transportation creates a 
significant barrier to the employment of 
the poor:

Our investigation has brought into clear 
focus the fact that inadequate and costly 
public transportation currently existing 
throughout the Los Angeles area seriously 
restricts the residents of the disadvantaged 
areas such as South Central Los Angeles.
This lack of adequate transportation 
handicaps them in seeking and holding jobs, 
attending schools, shopping and in fulfilling 
other needs. It has had a major influence in 
creating a sense of isolation, with its 
resultant frustrations, among the residents 
of South Central Los Angeles, particularly 
the Watts a r e a .
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Since the end of the 1960s, a number of research
studies have been conducted to determine the relationships
between employment, income, and the mobility needs of the
poor in the United States.

The results of a study by Wachs^® about the possible
relationship between employment, mobility, and public
transportation in Chicago demonstrated the fact that

If new links do perform as well as existing 
routes and if they connect areas of unemploy­
ment with concentrations of available jobs, it 
is likely that they will provide the opportunity 
for many unemployed persons to seek jobs now 
not accessible to them.
Table 3,3 demonstrates the findings of the survey in

terms of the impact of mobility on job search of the employed
and unemployed respondents in the Chicago area.

Wach's study gave a clear indication of the strong
relationship between employment and transportation when he
reached the conclusion that

Among those who, for reasons of mobility, had 
not applied for or taken jobs of which they 
were aware, two-thirds of the unemployed and 
three-fourths of the employed cited travel time 
as a reason for not applying. The need for a 
car to reach job locations was cited by more 
than one-half of the unemployed respondents, and 
more than 40 percent of both groups responded that 
travel costs were among reasons for not taking 
these jobs. There is no doubt that job-seekers 
perceive the transportation system to be a major 
barrier to the finding of suitable employment.
Ornati^^ analyzed the mobility needs of the poor. He

suggests that mobility is an important factor that could
enhance or constrain employment and income of the poor.
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Table 3.3

Impact of Mobility on Job Search, 
Chicago, 1970

Item
Employed
(percent)

Unemployed
(percent)

Respondents actively seeking jobs 
Respondents actively seeking jobs but

9.4 100.0
looking in special areas of the citi 

Respondents knowing of other jobs they 
would take now if they could get to

92.3 48.1

them more easily 15.9 19.6
Jobs known of located in the suburbs 
Respondents not applying for or

accepting jobs during the past year
64.3 54.2

for accessibility reasons 
Respondents not applying for or

accepting jobs for accessibility 
reasons who said this was true of 
more than half the jobs they

17.4 39.2

applied for 42.3 37.5
Reasons cited by respondents not applying 

for or accepting jobs (several 
reasons may have been cited by each 
respondent)
Takes too long 75.0 66.1
Costs too much 41.7 46.9
Too many transfers 37.5 20.9
Waits too long 29.2 33.9
Need a car 20.8 54.8
Do not like to ride CTA 16.7 4.4
Have no way to get there 16.7 40.1
Other 12.5 16.1
Do not know location 4.2 25.8

SOURCE; Employment, Mobility, & Public Transportation in 
Chicago: A Survey of Attitudes and Behavior.
Table 5, Martin Wachs. Highway Research Board. 
Record 348, p. 147.
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What it is that makes non-workers of many of 
the poor overlaps with other problems of the 
poor. The problem of getting to where the 
jobs are (whether the problem is due to poor
transportation or because the poor live in
ghettos) is part of the larger problem of the 
lack of mobility of the poor. The social 
benefits of high labor mobility have been 
recognized since Adam Smith, in the Wealth of 
Nations, inveighed against "whatever obstructs 
the free circulation of labour from one 
employment to another."

18,19Kaye, an expert on the relationship of transpor­
tation and the economically disadvantaged, asserts that 
mobility is essential to conquer poverty. He argues that one 
of the factors leading to the decline of rural life in America
is the lack of mobility. The failure to achieve a more balanced
development strategy, and lack of mobility, particularly the 
lack of reliable, inexpensive human transportation, is beginning 
to surface as an important inhibiting factor to job seeking 
and job keeping.

The fact that the lack of mobility has led to 
unemployment or underemployment for the poor has been recognized 
in the literature that deals with transport in developing 
countries.

Squatter settlements, often accounting for 
well over a quarter of city populations, 
frequently lack any effective public transport 
service. Where, as is usual, squatters are 
located on the outskirts of the city, 
inadequacies of the public transport system 
and long journey times can effectively 
preclude participation in many employment 
opportunities and thus aggravate income 
maldistribution.20



40

21In Rio de Janeiro, workers who travel from the

northern suburbs spend four hours traveling to and from

work and expend 25 percent of their income for public
22transit fares; in Kuala Lumpur, the poor pay 25 percent

of their income on transport; the figures from Bogata

indicate that 55 percent of all trips by the poorest families

in 1969 were on foot (see Table 3.4). This is in contrast

to high income families who seldom walk. The figures from

Hong Kong and Taipei demonstrate the same trend in the

differences in the mode of travel between the rich and the
poor and might be representative of other cities in developing

countries. According to Owen:

Cities that estimate the number of pedestrian 
trips confirm the substantial dependence on 
walking. The percentage of total trips made 
on foot was as high as 67 percent in Dar Es 
Salaam, 63 percent in Kinshasa, 48 percent 
in Taipei, 27 percent in Seoul, and 22 percent 
in Madras. The very poor operate outside the 
mechanized transport system or do not travel 
at all.23

Thus, it is evident that the poor in developing 

countries are suffering from inadequate means of transport 

supply indicated by high travel times as well as high 
expenditures on travel as a percentage of income. The travel 

conditions of the poor might have resulted in less trips 

taken than those that could have been taken by better and
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Table 3.4
Urban Travel Patterns by Income Groups

I. Bogota

Income Group Walk Bus Taxi Car Total
Low 55 40 5 0 100.0
Medium 5 70 15 10 100.0
High 0 10 10 80 100.0

Hong Kong
Percent of All Trips, 1966

Monthly Income 
(Hong Kong $) Public Transport Taxi Private Car
0-300 88.4 5.6 6.0
1,001 - 1,500 67.6 9.7 22.7
2,001 - 3,000 37.3 9.9 52.8
Over 5,000 14.9 12.8 72.3

III. Taipei

Monthly Income 
(Taipei $)
Below 1,000
2.000 - 3,000
3.000 - 5,000
5.000 - 20,000 
Above 20,000

Mode Utilized, 1969 
Bicycle
Bicycle or Bus 
Bus, Motorcycle, Taxi 
Taxis or cars 
Cars

SOURCE: Owen, W. Automobiles and Cities, Strategies for
Developing Countries, Paris 1973, p. TT.
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less expensive transport system supply.

Expenditures on Travel in Developed 
and Developing Countries

Background

The final demand due to private consumption expendi­
ture is determined by need as constrained by personal income 
and prices.

A better understanding of the structure of consumers' 

expenditure constraints as a function of economic development 
is essential to designing policies to meet the mobility needs 

of the poor and for analyzing general economic development.

In a recent research project for the Morld Bank on the 

consumer preferences in seventeen countries, covering a broad 
range of the GNP per capita, the results reported indicate 

that ;
If total expenditure or "income" per capita 
is increased by one currency unit in low- 
income countries, it is allocated approximately 
as follows : 39 percent to food, 12 percent
to housing, 9 percent to transport, and 7 
percent to clothing, with a third going to 
other goods and services. For high-income 
countries the comparable figures are; 21 
percent each to housing and transport, 17 
percent to food, and 8 percent to clothing, 
with a third again going to other goods and 
services. (High-income countries are defined 
as those with a GNP per capita of over 
$1,500.)24
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The study on consumers' expenditure constraints 
indicate that a significant portion of income is spent on 
transport, and that travel demand is related, to a considerable 
degree, to the nine percent expenditure constraint on transport.

The seventeen countries that were chosen for the 
research work included countries at all levels of economic 
development. Appendix E has a number of tables that provide 
statistical information about those countries; such as the 
mean values of the average budget shares, the changes in the 
average budget shares, and the relationships between the 
marginal budget shares and the level of GNP per capita for 
different items. The tables in Appendix E were manipulated to 
produce Figure 3.1, which indicates that the marginal budget 
share for transport increases noticeably with income.

Analysis of the Expenditure on Travel 
Two countries were selected for the analysis, the 

United States and Singapore, representing the developed and 
developing countries. The basis of the selection was the 
availability of statistical data and other information.

Expenditures on Travel in the United States
According to the June 1979 final report on national

transportation policies through the year 2000:^5
Passenger transportation expenditures— about 
94 percent for user-operated forms (mainly 
automobiles) and 6 percent for purchased 
services (mainly air travel and urban transit)
— have kept pace with other personal con­
sumption expenditures in recent years at about
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13.5 percent of total dollars spent (see Fig. 3.2). 
Passenger transportation expenditures have risen in 
number of dollars expended, however, from $58 
billion in 1965 to over $172 billion in 1977.

The figures quoted above do not include personal consumption
expenditures for foreign travel in 1977 of about $10 billion or
purchases of largely recreational goods such as bicycles,
personal aircraft, and private boats, which exceeded $11
billion.

The "final report" statement about the passenger
28transportation expenditures support Zahavi's indication of 

the existence of a trave1-money budget at the macro level. 
Zahavi extended his analysis to the level of cities for house­
holds at different income levels. His analysis included two 
cities in the United States, Washington, D.C., and Minneapolis 
and St. Paul, Minnesota (See Figure 3.3). Zahavi's figure 
indicates that expenditure on travel increases with income.

The Motor Vehicle Manufacturers Association figures, 
of the expenditure on gasoline as a percentage of family income 
(see Table F-1 in Appendix F), indicate that the higher the 
income the lower the cost of operation of an automobile as a 
percentage of income. (The Motor Vehicle Manufacturers 
Association data covered income groups from all areas of the 
United States.)

The figures from other tables, showing the character­
istics of travel in the United States, are provided in Appendix
F. These figures indicate that 82.4 percent of those whose 
income is under $5,000.00 a year use automobiles for the work



46

40-

a .
35-(/> O

ALL OTHER

-O

(0 M C 0)
HOUSING AND HOUSEHOLD OPERATIONS

FOOD AND TOBACCO

TRANSPORTATION

Q.
1955 19601950 1965 1970 1975 1980 1985 1990

SOURCE: Demographic, Economic and Travel Characteristics.
A paper prepared for the 1981 Transportation Research 
Board Meeting. By: Frank Spielberg, Edward Weiner
and Ulrich Ernst.

Figure 3.2. Transportation Expenditures as a Percent of Total 
Personal Consumption Expenditures.



47

S

# D«Ce - Ga
* 0«C. - Itansit 

T.C, - Car
♦ T.C. - Transit

â 5>r* 
1

6 8 10 12 14
Bousefaoli Aimual Income (*000)

16

*By households that made all their trips by car only or 
transit only versus household annual income, Washington, 
B.C. 1968 and Twin Cities (Minneapolis-St. Paul, Minnesota) 
1970.
SOURCE: Y. Zahavi, The UMOT Project, 1979, p. 114.

Figure 3.3. Daily Expenditure on Travel*



48

trip and that while the lower income groups are spending a 
higher percentage of income on travel, they actually are 
traveling less.
Data Indications

If by the United States standards, those whose income 
is below $5,000.00 a year were considered poor, then the picture 
that we can draw of the existing transportation system, based on 
the need approach, could be presented in this way;

The poor in the United States are spending a higher 
percentage of their income on travel, to achieve a lower 
mobility level, than the rich.
Expenditures on Travel in Singapore

Singapore is the smallest and one of the most prosperous 
nations in Southeast Asia. Together with its 40 tiny adjacent 
islets, the Republic of Singapore occupies 226 square miles 
(585 sq. km.). According to Table A-1 in Appendix A, in 1978 
Singapore had a population of 2,355,000; the GNP per capita in 
U.S. dollars was 2,620; and the average annual growth rate in 
GNP per capita (1970-77) was 6.6%.

In 1975 Singapore implemented the CBD License Scheme.
The key concept underlying the Singapore Area License Scheme was 
that a special fee (S $80 a month and S $4 a day) was to be 
imposed on each car carrying fewer than four persons entering a 
restricted zone during the morning peak period, from 7:30 a.m. 
to 10:15 a.m. The goal of the Singapore Government was to reduce 
peak hour traffic by 25 to 30 percent. The second element of the
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scheme was to open ten thousand spaces in car parks around the 
periphery of the restricted zone, with special shuttle buses 
to carry commuters from the fringe car parks to the central 
area. The third element of the scheme was an increase in 
parking charges within the restricted zone in favor or short
term as opposed to all day parking.

Households were interviewed twice, "before" and "after" 
the introduction of Singapore's Area License Scheme (ALS), in 
order to identify and quantify its possible effects on the 
household's travel behavior.

Four sets of tables were prepared by the World Bank
during 1978-79. Those tables were summarized and commented

29on by Zahavi and Roth. They show the principal results by 
household income on the travel characteristics in the whole 
city area of Singapore, as derived from the before-and-after 
home-interview surveys.

The tables mentioned above were useful to the author 
in preparing new tables where the cost of travel was estimated 
by different modes and for different income groups. Information 
on the cost of travel by different modes was obtained through 
Wilbur Smith and A s s o c i a t e s . T h e  results of the travel cost 
estimates are presented in four tables in Appendix G. The 
costs of travel by different income groups are shown graphically 
in Figure 3.4 and Figure 3.5.

The analysis of the Singapore data concentrates on the 
cost element as related to different income groups since the
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other elements have been discussed by Zahavi and Roth as 
mentioned above.

The analysis of the expenditure on travel in Singapore 
points to the following:

A. Vehicle-Owning Households: (see Figure 3.4)
1. Before the introduction of the Singapore 

License Scheme, the lower income groups paid a higher 
percentage of their income for travel; 13.46 percent 
for those with an income between S$200.00 to S$400.00 
(hereinafter S$ refers to Singapore dollars) vs. 7.11 
percent for those with an income above S$2,500,00,

2. After the introduction of the license scheme, 
there was a 2.02 percent decrease in the cost of travel 
for the income group S$200.00 to S$400.00. However, 
this decrease was accompanied by a 22.24 percent loss 
in mobility (distance traveled per day) per household. 
For the income group above S$2,5GO.00 there was a 
decrease in travel cost of about 1.18 percent accom­
panied by a 17.24 percent loss in mobility per 
household. In contrast, the middle income group with 
income between S$l,300 to S$l,700 suffered an increase 
in the cost of travel as well as a decrease in mobility.

3. Figure 3.4 demonstrates how each income group 
was affected in its expenditure on travel as a result 
of the introduction of the license scheme.
The analysis of travel cost by vehicle-owning households 

thus indicates that the poor, while they had minor gains in
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travel cost as a result of the introduction of the license 
scheme, have suffered substantially in their loss of mobility 
relative to the rich.

B. Nonvehicle-Owning Households : (see Figure 3.5)
1. Before the introduction of the license scheme, 

the lower income groups paid a much higher percentage 
of their income for travel (27 percent for those having 
an income between S$2,000.00 to S$2,5Q0.00).

2. After the introduction of the license scheme, 
the trend described above continued with a slight 
change in the cost of travel for different income 
groups and with, relatively little change in mobility.

3. The income group with the highest percentage 
in their expenditure on travel is the group with an 
income below S$200.00 (about 27 percent). The next 
income group, with, an income between i3$200.00 to S$400.00, 
spent 15.28 percent of their income on travel (with a 
difference of 11.72 percent between the two groups' 
percentages). This difference might suggest that an 
effective mobility need policy can be very helpful and 
could make a difference in the fight against poverty.

4. On the average, nonvehicle-owning households 
spent a higher percentage of their income on travel 
than vehicle-owning households. (This was true before 
the introduction of the license scheme and after its 
implementation.) This is a surprising conclusion, since
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the opposite was to be expected, and might have con­
siderable policy implications for designing policies 
(such as subsidized transit fares) directed toward 
those groups that have no access to vehicles with the 
goal of reducing the percentage of income spent on 
travel.

Data Indications and Policy Implications for Expenditures on
Travel in Developed and Developing Countries
Data Indications

A. Between countries
1. The World Bank research report on consumer 

preferences indicates that;
a. High income countries put proportionately 

more into transportation than poor countries (21 
percent versus 9 percent).

b. In developing countries, between the years 
1955 and 1968, there has been a considerable 
increase in the average budget shares of transport.
2. According to the figures from the Motor 

Vehicle Manufacturing Association, the travel cost 
budget in the United States remained the same over 
time, at least until 1979 (.13.5 percent). The 
stability of the travel cost budget over time has 
proved to be true also for other Western countries.
B. Between income groups at the country level

1. In the United States, the data from the Motor
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Vehicle Manufacturing Association indicates that the
poor are spending a higher percentage of their income
on travel and traveling less than the rich. The
reason might be that more than 80 percent of the poor
use automobiles for their work trips.

2. Expenditures on travel in the United Kingdom
in 1972, stratified by income groups, indicate that
expenditures on travel as a proportion of the total

32household income increases as income increases.
This might be due to the fact that, unlike the United 
States, the poor In the United Kingdom have better 
access to public transit.
C. Between income groups at the city level

1. Developed countries:
Transportation studies in Washington, D.C., in 1968
and in the twin cities (Minneapolis and St. Paul,

33Minnesota) in 1970 in the United States indicate 
that expenditure on travel increases with income for 
car trips and transit trips. The analysis also 
indicates that the poor who have no access to public 
transit and have to use a car for the work trip are 
at a great disadvantage, and are actually paying a 
higher percentage of their income on travel than the 
rich.
The trend of the expenditure on travel by car trips 

and transit trips discussed above was true also for Nurenberg,
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West Germany, which might indicate that it could be also true 
for other cities in developed countries.

2. Developing countries:
In Singapore, as income rises, the percent spent on 
transportation declines. The very poor use more 
transit and travel less than the rich. Though the 
Singapore's license scheme had the effect of 
decreasing the cost of travel slightly on the poor 
who have access to cars, the mobility loss by that 
group was considerable. In Singapore the lowest 
income group pays 27 percent of their income for 
public transit.

Policy Implications for Developing Countries
1. The world Bank research report on consumer 

preferences indicates that developing countries spend nine 
percent of their income on transport.

2. The figures obtained from urban areas in developing 
countries, on the expenditures on transport, indicate that a 
much higher percentage of income than nine percent is spent
on travel by the lowest income group living in urban areas 
(Singapore, 27 percent; Rio de Janeiro, 25 percent; Kuala 
Lumpur, 25 percent}.

3. The conclusion that could be reached from the 
above is that in developing countries, the poor pay higher 
percentages of their income on travel than the affluent (or 
generally, the non poor income groups of the population).
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4. The analysis on the expenditures on travel thus 
indicates that;

a. The overall percentage of income spent on 
travel by itself, is not a reliable indicator of 
mobility needs by income groups.
b. The poor often pay a higher percentage of 
their income on transport than the affluent in 
urban areas of the developing countries.

Summary
Different sections of this chapter indicate the 

following findings:
• Developing countries have been experiencing rapid 

growth in urbanization. Population forecasts by the United 
Nations indicate that this trend will continue for the next 
two decades (1980-2000)..

• The increased urban sprawl has had an unfavorable 
impact on the mobility of low income groups.

• An inadequate public transport system and a long 
journey time to work can effectively preclude participation in 
many employment opportunities.

• In developing countries, the poor pay higher per­
centages of their income on travel than the affluent (or 
generally, the non poor income groups of the population).

• Cities in developing countries have a significant 
number of poor people who have "mobility needs."
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CHAPTER IV

THE INADEQUACIES OF A CONVENTIONAL TRANSPORTATION 
PLANNING FRAMEWORK

In this chapter, the conventional long range trans­
portation planning process is reviewed briefly and the 
models that simulate the process are critiqued. Later, a 
closer look is provided on demand modeling as related to the 
developing countries present development strategy.

Conventional Long-Range Transportation Planning Process*
A Historical Evolution

Transport-planning studies have been conducted in a 
large number of urban areas throughout the world during the 
past 25 years. A process for conducting these studies has 
developed, and is still evolving, which attempts to provide a 
systematic method for solving urban transport problems. The 
planning process that is most commonly used at present had its 
origins in the studies performed at several cities in the 
United States during the 1950-1960 period, particularly in 
Detroit and Chicago. While more recent transport studies have 
made significant contributions to the development of land-use 
prediction models, travel demand forecasting methods, and

*See Figure 4.1.
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Figure 4.1 The Planning Process Used in the Chicago Area 
Transportation Study.
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evaluation procedures, most of these studies have been 
organized within the same type of framework developed for 
the Chicago study.
Context

The fundamental premise which underlies most transport- 
planning studies is that some future horizon-year equilibrium 
condition of an urban area is a meaningful state to attempt to 
predict and evaluate. In the typical study the most probable 
pattern of land development is predicted for the horizon-year 
(usually 20 years ahead) and the transport demands created by 
that land use are estimated- A  set of alternative transport 
plans is then generated for that horizon-year; these plans 
incorporate varying amounts of highway and public transport 
facilities. The operating characteristics of each alternative 
in the horizon year are then estimated in the form of flows on 
each link of the horizon-year networks. The usual criterion 
for choice among the alternatives is that the difference 
between the collective benefits to users, in the form of reduced 
travel impedance, and the monetary costs of constructing and 
maintaining these facilities, should be a maximum. The present 
planning process implies that there will be an orderly and 
easily identifiable sequence of public investments that will 
yield the horizon-year plan selected.

An important part of the transportation planning 
process is the travel-demand forecasting process (see Figure 
4.2). This process consists of five stages which are: trip-
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SOURCE: Reproduced from Hutchinson (1974), Figure 1.13.

Figure 4.2 Travel-Demand Forecasting Activities for Years. Horizon
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generation analysis, captive modal split analysis, trip- 
distribution analysis, choice modal split analysis, and 
traffic-assignment analysis. The principal outputs of the 
travel-demand forecasting process for each alternative network 
are: (1) the travel demand between any pair of zones, (2) the
properties of the travel between any pair of zones (such as 
travel distance, travel time, and therefore average speed),
(3) the volume of travel on any link, and (4) the properties 
of travel on any link.

A Critique of the Conventional Transportation 
Planning Framework

The conventional long-range transportation/land use
planning process has been carried out in considerable detail
for the last three decades in large cities of the developed
countries and has been extensively adopted in the cities of
the developing world. However, the conventional process and
the models that simulate the process have proved unsatisfactory
according to a number of studies. Some of these commentaries
are reviewed below.
1. The World Bank, Urban Transport Sector Policy Paper (1975) 

The following is a summary of concepts introduced in 
the World Bank Transport paper.^

In the context of the developing countries, the 
transportation planning models have serious limitations 
both because of weaknesses in the models and because 
of the more dyncimic changes and data inadequacies in
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the cities of the developing world.
The difficulties stem in part from the interaction 

between changes in the transport system and the 
requirements for trips. Facilities provided to meet 
demand induce additional demand. Short-term effects 
on the number of trips may be highly important as is 
frequently apparent when a new major link is 
introduced such as a new bridge. Longer term 
effects on land use, as people and companies adjust 
their locations to take advantage of changes in 
transport conditions should also be incorporated.
However, no satisfactory way has yet been found to 
incorporate feedbacks into the models so that the 
number of trips adjusts automatically to the 
conditions of transport supply. The models are also 
weak in simulating traffic behavior under conditions 
of acute congestion such as are encountered over large 
areas and long periods in developing countries. The 
models, in extrapolating one static position to another 
in a future year, may also be biased towards preser­
vation of highly unbalanced and unsatisfactory 
conditions. Difficulties also exist in modeling the 
interactions between different parts of the road 
network and, in particular, determining necessary 
speed/flow relationships on minor arterial and local 
streets. Though the grid system customarily used is complex.
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a more detailed complex of linkages is needed for 
studying local traffic management schemes such as 
one-way streets.

Furthermore, the models cannot readily handle 
major changes in policy such as the introduction of 
congestion changes. Problems arise not only from 
absence of data establishing the impact of price 
changes on demand but also from the increasing 
model complexity. The models are already highly 
complex and costly to prepare and run as a result 
of the numerous zones and system links required.
Iterative and other processes to introduce additional 
factors affecting demand, supply and interactions 
between them, and involving changes in inputs and 
further reruns, are likely to be prohibitively expensive. 
Already feedbacks of system supply changes on modal 
split and trip distribution are proving very costly.
Even to evaluate a simple investment plan with 
existing methodology and computer techniques generally 
costs well above $500,000 and takes at least two 
years to become operative. The developing countries 
may well hesitate on these grounds alone. Attempts 
to reduce financial and time costs of preparation by 
borrowing existing modes are in practice likely to 
lead to use of models little suited to the particular 
task or condition.
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For the developing countries, the current conven­
tional urban transport models have further serious 
limitations due to the rapidity and uncertainty of 
change. To allow for long time periods needed for 
technical studies, design, and building of major urban 
transport investments, the "design year" is often as 
much as 20 years ahead. Over 20 years, the population 
and area of a city of a developing country may have 
more than quadrupled; the urban pattern and the economic 
and social characteristics of the population will have 
changed drastically. The growth of income is subject 
to great unpredictable variation. Alternative 
estimates of numbers of families able to afford 
private cars in the design year may, validly, vary by 
100 percent or more. Past data and trends, even if 
much more accurate than in fact they are, cannot 
unfortunately, provide a reliable guide for future 
demand conditions either in total or, even less, by 
city zone. In brief, extrapolation techniques that may 
be valid for relatively gradual and small changes of 
urban population and land use cannot be relied upon to 
yield similar accuracy with the abrupt and large 
changes encountered in developing countries. There 
are additional difficulties in evaluating the choice 
of transport modes. Over 20 years the additions to the 
transport system in developing countries cities will
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be so large in comparison with the existing system 
that greater variation in future urban transport 
patterns is feasible; the existing capacities, which 
can be measured, are likely to be only a small 
fraction of the total.

2. Zahavi and Roth (1979)
Two additional reasons could be added from a 

paper by Zahavi and Roth to the inadequacies of the existing 
transport models.

The first reason has to do with the absence of 
causality in the typical transportation model. This 
means that trip patterns are correlated to such 
factors as income, car ownership, etc. By using the 
base year correlation, transport conditions are 
extrapolated to the future. The problem with this 
process of estimating future trips is that it is 
not based on any logical or behavioral responses of 
travelers to new conditions.

The second reason has to do with the difficulty of 
checking the results of urban transport planning 
projects, conducted by consultants employed by the 
developing countries, in order to evaluate their work 
and check the accuracy of their predictions. Zahavi 
and Roth noted that few (if any) of the urban transport 
studies carried out in recent years (1970s) have been 
followed up by measurements to check the accuracy of 
the predictions.
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Zahavi and Roth explained the World Bank need for new 
methodology to evaluate transport projects in developing 
countries.

The Bank requires then, a completely new 
methodology, that allows for the effects of 
transport changes on trip behavior and land 
uses; that is sensitive to changing conditions; 
that incorporates explicit, rational causal 
relationships; and that can be tested for 
accuracy against available data. Accuracy is 
not regarded as the key requirement: the
Bank is more interested in obtaining quick, 
approximate, evaluations of the consequences 
of urban transport improvements to different 
income groups, having regard to the rapid 
pace of change that is typical of the cities 
of developing countries.^

Transport and Development in 
Developing Countries

The lessons of development of the last three decades
described in Chapter II have taught the developing countries
some valuable lessons about the weakness of the demand
strategies and indicated the usefulness of "need strategies"
as a means for: a) correcting the inequalities in the
distribution of income, b) eliminating poverty through a basic
needs strategy, and c) as a new means for growth in the
economy.

A country's general strategy for economic development 
dictates the appropriate transport strategy, thus there is a 
strong indication for the desirability of a need strategy in 
transportation planning for the developing countries.

In transportation planning, travel demand is an 
important concept which has been conveniently defined as the



70

trips taken after the interaction of the demand for travel 
with system supply. The estimation of travel demand is 
currently measured by daily trips per person and mode of 
travel. Trip frequency and modal choice are most frequently 
derived from data on family income, car ownership,, relative 
travel times and costs by transit in comparison to the auto. 
Most travel demand models are based on trips that are 
calibrated to— that is adjusted to— the observed travel 
measures which they are asked to reproduce as a final output.

The problem with the demand approach to estimate 
travel Is that It is based on current actual behavior of 
persons who travel, as decided by market demand, and does not 
consider why persons do not travel.

Analysis of the travel conditions of the poor in 
developing countries (provided in Chapter III) indicate that 
the poor are suffering from a considerable amount of time that 
they have to put on their travel; an inadequate public transit 
supply, and are spending a high percentage of their income on 
travel. The existing travel conditions of the poor indicate 
that they might have taken more trips if they were provided 
with adequate and less expensive means of transport system 
supply. So, the travel needs of the poor as defined in this 
research work will be those trips taken by the poor to their 
desired activities (methods for estimating travel needs are 
provided in Chapter V), at an acceptable level of fare and an 
acceptable level of service that have been set in the goals and
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objectives of mobility provided for the poor.
Thus the above discussion points the way to the 

desirability of a need approach to transportation planning 
in the developing countries where "need" is emphasized over 
"demand."

Chapter V provides a suggested reorientation to 
modeling in which more emphasis is put on "need" in contrast 
to "demand" for estimating travel requirements, and for the 
purposes of evaluation of different transport alternatives 
presented in a proposed nonspatial/spatial analysis framework.

Summary
The conventional transportation planning models fail 

to address "need." Also, prominent authors point out that 
cities in the developing countries change rapidly, and con­
ventional models can't cope with these changes. Therefore, in 
this thesis, an analysis framework is suggested that would 
address "need" and provide for quick response to policy 
questions.
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Footnotes

^orld Bank, Urban Transport, Sector Policy Paper, 
May 1975, pp. 94-100.

^Y. Zahavi and G. J. Roth, May 1979, pp. 1-3.
^Ibid., p. 3.



CHAPTER V

A FRAMEWORK FOR TRANSPORTATION NEEDS ANALYSIS

Introduction
In the previous chapter, it was concluded that the 

conventional transportation planning framework for analyzing 
urban transport problems and designing solutions specifically 
related to conditions of the poor in developing countries is 
inadequate. In this chapter, a framework for analysis is 
proposed that would provide quick responses to policy 
questions as well as address the transportation needs of the 
poor in the context of the more dynamic changes and data 
inadequacies in the cities of the developing countries.

Table 5.1 describes briefly the major differences 
between the conventional transportation planning framework and 
the proposed need approach framework.

A summary of the proposed nonspatial/spatial analysis 
framework is provided in the following steps. (Figure 5.1 
illustrates the nature of the analysis performed at each step.) 
Step (1) Needs are Defined
a) Define the poor as a function of their income, occupations 

and skill level (a detailed discussion on how to estimate 
poverty level is provided in Chapter II).
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TABLE 5.1
THE DIFFERENCE BETWEEN THE CONVENTIONAL AND THE NEED 

TRANSPORTATION PLANNING FRAMEWORKS

The Conventional Transportation Planning Framework The Proposed Need Approach Transportation Planning Framework

Estimates of the poor's travel requirements are based on current 
actual behavior of persons who travel, as decided by market demand.
Priority for projects to be implemented are based on the highest 
benefit cost ratio, for the society as a whole, without regard 
to which income groups benefit and which do not.
The planning process is relatively uniform, directed primarily 
at analyzing and evaluating transportation requirements and 
developing major long-term capital investments as the solutions.

Models that simulate the planning process cannot readily handle 
major changes in policies. And are highly complex and costly to 
prepare and run, and require at least two years to become 
operative.
Data requirements are huge.

Estimates of the poor's travel requirements are based on their assessed 
need.
Priority for projects to be implemented are based on meeting the 
transportation needs of the poor at the least possible cost.

The planning process is "short range." This process focuses on 
the present and near future urban poor transport conditions in 
cities of the developing countries. The process is responsive to 
changing conditions, policies, and local attitudes or unforseen 
circumstances (i.e., provides quick response to "What if" policy 
questions).
Models that simulate the planning process would provide assistance to 
decision makers by identifying problems, developing options, and 
recommending solutions in a quick manner at a minimum cost. Those models 
would require relatively short time to prepare.
Data requirements are simple. A small stratified sample of 30 households by each income/occupations group would be required.
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s tep  (1)

Needs ue defined

Step (2)

Step (3)
Spatialanalysis

♦

Step (4)
Trcuisportation supply and demand relative to needs

Figure 5.1. A framework for transportation needs analysis
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b) Â transportation profile of the poor is drawn by;
a. Categories of poor: 1. poor

2. very poor
b. Travel habits: 1. automobile ownership

2. modal split
3. by sector

c. Expenses of travel in time and money:
1. by mode
2. by sector

c) Define goals, objectives, criteria and user standards of 
accessibility.

d) Provide estimates of the basic needs for travel. Need
for urban public transportation is the number and length
of trips that would be taken on public transportation by
residents of an urban area living below poverty level at a 
given level of fare and level of service. The level of 
fare and service should meet the defined goals and 
objectives of accessibility. Need can be expressed in 
passenger-kilometers.

Step (2j Nonspatial Analysis
Nonspatial analysis involves identifying problems and 

developing public policy and programs to meet the needs of the 
poor for transport.

The transportation needs of the poor must be identified, 
quantified, and evaluated before appropriate public policy 
and programs could be adopted and executed with the objective
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of meeting those needs. Data obtained from a household 
interview survey would be arranged in a format that is useful 
in policy analysis of the type "What if situation" such as:
What if the poor are increasing by 200,000 persons per year, 
what would be the cost involved in meeting their transportation 
needs; the effect of road pricing policies on the mobility of 
different income groups; the budget needed to meet standards 
of accessibility for the poor and their expenditures on travel.

Step (.3.1) Spatial Analysis
Divide the urban area into zones that would reflect 

the first criterion below and one or more of the following 
other criteria.

a. Clusters (depending on available data, the 
clusters or neighborhood groups of people could 
be parcels, census blocks or tracts).

b. Social class.
c. Income class.
d. Land use characteristics.

Step (3.21
For each zone, find what is the percentage of the 

population within each occupation category, and then estimate 
the travel characteristics for each zone and plot spatially.

step (3.3)
The information obtained from Step 3.2 would be

transferred to zonal maps, or to uniform grid system maps for
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possible computerized analysis, with the objective of identifi 
cation of those zones or cells with deficiencies in transpor­
tation supply.

Step (3.4)
For zones that are identified to have deficiencies 

in transportation system supply, estimate the household 
population living below poverty level; their daily trip rates 
needed (total and by purpose); multiply rate by low income 
family population; and distribute the total daily trips to 
likely destinations according to function of destination.

Step (4) Transportation supply and demand relative to needs
Provide for an acceptable level of accessibility to 

opportunities. The transportation system supply should be 
adequate to handle the estimated needed trips that would 
require some form of public transit.

A more detailed discussion on the spatial and the 
nonspatial transportation analysis is provided later in this 
chapter. However, it would be appropriate at this stage to 
discuss briefly the goals, objectives, criteria and user 
standards of accessibility, the sampling strategy suggested, 
as well as the household travel survey data requirements.

Goals, Objectives, Criteria and User 
Standards of Accessibility

It is proper at this point to define the goals and 
objectives of accessibility in the framework of providing the
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basic needs for the urban poor in developing countries. However, 
it might be useful to illustrate theoretically the interpre­
tation of goals and objectives in terms of planning principles 
and evaluation criteria. Such an interpretation as related 
to land use and which might be useful to accessibility, was 
explained by Chapin.

Two branches of goal interpretation exist at this 
step. One path, is in the direction of planning 
principles and standards, that is, goal-oriented 
guides to be used in the design of goal form 
and programmatic solutions. This is the 
connecting link between land use objectives and 
land use and guidance system plans. Although 
they do not insure optimum solutions, planning 
principles and standards focus the search for 
solutions in more fertile directions than might 
otherwise be the case. Along a second path, the 
objectives are refined in the form of evaluative 
criteria for later use in assessing trend 
projections and projections associated with 
alternative plans. Evaluation criteria are 
intended to measure and assess consequences 
associated with alternative solutions or 
projections in relation to the initial goals 
and objectives. Both planning principles and 
standards and evaluative criteria are intended 
for direct application to community decision­
making as well as subsequent planning. The 
following diagram illustrates this double-path
concept.°

r — — — — Fesdbsck — — —

Path # 1 f— ^  Principles/Standards — ^  * "p ia n s ^  '

Goals and Specific _ 
Land Use Objectives”

Path #2

//
Evaluation Ctace

> 'y Evaluative Criteria-

An important factor in a policy for "satisfying the 
basic human needs of the population" is the provision of a
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desirable level of access to opportunities. "A desirable 
level of access to opportunities" is the key goal of the 
proposed "need approach to transportation planning in 
developing countries."

The objectives of mobility provided would be defined
by;
1. Whether or not transportation system users can reach a 

variety of activities within a reasonable time or cost.
2. Or alternatively, whether or not such activities are 

provided within reach of the transportation system which 
exists or can be expected to exist.

This definition of mobility objectives does agree with 
the need felt in developing countries of integrating transpor­
tation and land use policies. In their concluding remarks, 
Sargon and Maguire called for the enhancement of such policies.

In the field of transportation, the largest 
need in the developing nations is to enhance 
the concept of comprehensive and balanced 
transportation planning and development.^
Two possible criteria for the objectives to mobility

discussed above are the number of the poor people served and
the number of opportunities made accessible. The standards
will be discussed in terms of the "user standards." The user
standards are defined in terms of opportunity values to
satisfy urban needs. The application of such standards within
an urban area would indicate where and for whom transportation
or other urban services need to be improved and would permit
trade-offs to be made between the provision of transportation
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service and the location and the type of development. Areas 
where standards are not met can be identified and corrected 
either by the introduction of opportunities (jobs, hospitals, 
schools, etc.) or by improving transportation. Such standards 
would serve to tie transportation planning processes more 
closely to other urban planning activities. Illustrative 
examples of such standards are provided in Talbe 5.2.

The literature review on employment in developing 
countries, provided in Chapter II, indicated that insufficient 
and unequal access to employment rank high among the mjaor 
causes of poverty and inequality.

To determine the relative effectiveness of the existing 
transportation system for each subarea, in terms of access- 
ability to job opportunity, it is proposed to compute the 
percentage of total urban area employment by type of employment, 
which is within a suggested set time (say 45 minutes).

A desired "user standard" for the working trip might 
be to reach, for example, 75 percent of employment opportunities, 
that could possibly employ the user, since many of the 
employment opportunities might not be useful for the user to 
reach simply because he/she might not be qualified for the job.
A time framework within which to reach employment opportunities 
is suggested to be 45 minutes.

A desired "user standard" for the expenditure on travel 
by the poor might be a maximum of nine percent of the total 
income. The nine percent figure does agree with a study of
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RANGES QF TRAVEL 
AND PREFERRED DISTANCES
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Rangea of Travel
Modes of Travel

Speed Time Distance Maximum
(Km/Hr) (min.) m Distance(m)

Walking 4 6 400 
14 1000 28 2000 2000

Bicycling l6 
(flat ground)

15 2000 30 8000 6000
Motorized )0 30 15000 

60 30000 30000

Preferred Distances
Activities/Facilities Frequency of Travel Distance (:

Education
Primary
Secondary

Daily
Daily

400
1000

Recreation (Social) 
Children - Local 
Adolescents- Local 
Adults - Local

- Regional

Daily/*eekly
Daily/Weekly
Daily/Weekly
Occasionally

400 
1000 
400 

Over 30000
Shopping

Local-Food, Goods/ 
Services 

Regional
Daily/Weekly 
Daily/Weekly

400
1000

Employment
Low Income Groups Daily Walking

Motorized
2000

15000
Other Income Groups Daily 30000

Source: Horace Caminos, & Reinhard Goethert* Urbanization 
Primer (MIT Press, Cambridge, 197&1. P* bl.
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consumer's expenditure constraints as a function of economic 
development, that was conducted by the World Bank, which 
showed that for low income countries if the total expenditure 
or "income" per capita is increased by one currency unit, nine 
percent of the increase is allocated to t r a n s p o r t . ( A  
discussion of the expenditure on travel, provided in Chapter 
Three, illustrates the desired user standards of nine percent.)

Having set standards of accessibility and expenditure 
on travel, one can start the process to estimate the needed 
number of trips that would satisfy the basic needs. Different 
methods of estimating the needed trips will be explained^ The 
transportation planner in a developing country would be free 
to use the methodology that is most appropriate to local needs. 
The first suggested method might be explained as follows:

A "gap analysis" approach is used to compare daily 
trip rates of individuals in families just above the poverty 
level with those below poverty level. The basis of the 
approach is that if a country is attacking the poverty problem 
in other sectors (food, health, education . . .  to reach a 
level just above poverty level), to attack the problem of 
mobility is to provide trips equal to those just above the 
poverty levels.

The seocnd suggested and preferred method includes 
the following steps:

1. Divide the population into as many classes of 
users as there are needs to be met. Different types of income/
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occupational groups require different types of work-trip 
patterns, and this is very much related to different incomes 
earned by different occupations. In addition to work-trips, 
household trips include those for purchasing foodstuffs, 
receiving treatment in health centers, children going to 
school, and potential users of religious, cultural and 
sporting facilities.

2. Identify those trips that need some form of public 
transit, that is, those trips for which destinations are not 
within walking distance (e.g., trips to medical centers).

3.. Calculate for each of these classes not only the 
number of trips actually made but also those which ideally 
should be made in order to satisfy basic needs.

Needed trips for each class of users could be decided
either :

1. By the people surveyed and the planner (This 
process however could result in overestimating or under­
estimating the needed trips.).

2. Or, a preferred process would be through 
estimating those trips in number and length that would be 
taken on public transportation by an urban area population 
poor, at a given level of fare and a given level of service; 
those standards should meet the user standards in travel 
time and travel cost. Information on the existing elasticity 
of demand for transit and its sensitivity to changes in 
level of fare and level of service would be very useful in
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estimating the number of needed trips by each class of 
users; as well as the cost involved in providing different 
levels of service. For example, a change in the level of 
fare and service to that required by the user standards might 
result in an increase in trip making of 25% as estimated 
from an elasticity of demand model. So, the estimated needed 
trips would be the existing ones adding to it 25%.

The Sample and the Household Travel Data 
The sample size collected in a regular household 

interview 0-D survey is based on criteria that are primarily 
concerned with the reliability of aggregated values such as 
the zonal trip ends or the interzonal trips. Thus in the 
case of regular surveys, samples must be taken from every 
zone and when the number of zones is substantial, even small 
numbers from each zone add up to a large overall sample.
The sampling plan developed would be based on "pooling" of 
data from various zones to common categories, and thus, the 
sample size requirements are much less. Three prime 
objectives for the sampling plan are: first, to represent
the main types of occupations by geographic location that 
reside within an urban area; second, to obtain a significant 
number of observations of all transport choice behavior 
(since the trip is treated in this study in the context of an 
associated activity pattern, or sequences of social and spatial 
interactions); and third, to minimize the number of samples 
needed, and consequently, the cost involved in sampling.
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A small stratified sample of 30 households by each
income/occupations group would be adequate to register the
trip to work travel pattern as well as the nonwork trip 

12patterns. The goal in drawing a sample is to obtain 
enough information that adequate precision can be obtained 
in the estimates within the context of available resources,
i.e. the cost of drawing a sample buys a certain level of 
precision. The precision obtained depends on several factors 
including the sampling design and the population size. 
Sophisticated survey sampling techniques would dictate 
different sampling rates within different sectors, depending 
on the sector population and the desired precision within the 
sector. A less rigorous approach involves drawing a sample 
of an acceptable size [say N = 30] in each sector, and 
although this produces different rates of precision within 
different sectors, the degree of precision required and the 
simplicity of the approach may deem it appropriate. A cluster 
sample (neighborhood groupings of people are referred to as 
clusters) would provide estimates of the percentage of different 
income/occupational groups that reside within each cluster in a 
geographical area. The cluster sample size depends on the size 
of the cluster, the type of activities that exist there and the 
statistical reliability required.

The above discussion has been a simple and brief outline 
of the type of samples needed, however many statistical 
references have detailed instructions and guidelines on this 
method of sampling as well as other methods and should be
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consulted by anyone making this type of study.
The household travel data is obtained normally in 

a comprehensive origin-destination type of survey and 
contains information on individual trips (start and end 
times, origins and destinations, mode, purpose and waiting 
time), the travelers making these trips (age, sex, relation 
to household head, education and occupation), and the 
households from which these travelers originate (household 
size, income class and vehicle ownerships, cost of travel as 
a percentage of family income).

The collection of travel data would have as its 
primary purpose the provision of information designed to 
support the development and usage of;

1. nonspatial/spatial analysis, and

2. to benefit from existing, disaggregate behavioral demand
14models, that would possibly be used in developing 

countries.

The Singapore Data

The Singapore data are discussed here as an example 
of the type of data that possibly could be collected in a home 
interview survey.

Household surveys were carried out before and after 
the implementation of the Area License Scheme in Singapore 
in 1975. The objective was to obtain detailed data on travel 
behavior and facts about the households and individuals
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interviewed. There were two principle samples; a sample of 
members of nonvehicle-owning households, and a sample of 
members of vehicle-owning households.

A summary of the Singapore Data Scheme was tabulated 
by the World Bank staff and was analyzed by Zahavi and Roth.^^ 
This summary of Singapore's data was reproduced and is 
provided in Appendix H as an example of the type of data that 
could be collected in a home interview survey, as well as to 
show a possible method of data tabulation.

What is noticeably missing in Singapore's data is the 
cost of travel for different income groups, since this could 
be an important factor in the evaluation of the mobility policy 
directed toward the population group living below the poverty 
line. Sampling by income class in Singapore and Santiago 
required a large sample (Singapore's sample was 2,063 households 
and Santiago's sample was 22,000 households), and relatively 
little information was obtained on travel requirements by 
different occupational groups.

This research study, therefore, recommends that for 
future home interview surveys, adequate information should be 
obtained on the cost of travel by different income/occupational 
groups. A smaller sample of the population by different income/ 
occupational groups would be useful in providing a more vivid 
profile of the travel needs of the different income/occupational 
groups, and the cost involved in sampling should be reduced 
considerably.
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The Need Approach to Nonspatial Analysis
The nonspatial dimensions of the need approach involve: 

Step 1. Estimating the relationships of existing as well as 
needed trips per day (mode of travel, cost), the travelers 
(occupation, education), and the households from which these 
travelers originate (household size, income class and vehicle 
ownership).
Step 2. The relationship of existing and needed number of trips 
and the cost involved in those trips, as related to income, 
occupation and other factors, would be obtained from the house­
hold travel survey..
Step 3. Information obtained in Step 2 would be put in a useful 
format with the objective of using those formats in policy 
analysis. Examples of the types of format suggested are shown 
in Figure 5.2 and Figure 5.3.

Figure 5.2 illustrates the type of travel information 
that would be collected from a household by different activities. 
The occupation and education of other household members involved 
in any type of work activity would be registered, however, 
sampling would be conducted by head of the household type of 
occupation. In order to obtain a complete picture of the travel 
needs, each activity is divided into four types of trips. 
Information by each type of activity is summarized for the com­
plete sample collected (as shown in Figure 5.3 of the work trip 
activity).
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Step 4. Before serious, long-term, large scale efforts are 
undertaken, careful analysis of the need for public trans­
portation service and the cost of providing service to meet 
the identified need must be made. The analysis should cover 
the different public transit modes available in a country.

Having estimated the number and length of needed 
trips by different activities, estimates of the total poor 
population travel needs in passenger-kilometers could be 
calculated; multiplying the calculated passenger-kilometers 
by cost per passenger-kilometers will produce the total 
estimated cost.

Government subsidies required to keep the overall fare 
structure could be estimated by subtracting the collected fare 
from the total cost of operating as well as the annual cost of 
capital assets of the transit system. Models that would 
estimate transit use expected from the supply of a given level 
of service would be illustrated in Chapter VI in the example 
of Amman, Jordan.
Step 5. Government planners involved in policy analysis would 
benefit from information organized in previous steps to 
determine the magnitude and the nature of the transport problems 
faced by the poor and in developing public policy and programs 
to meet the needs of the poor for transport. Examples of policy 
questions that might be addressed could include the following :
(A number of policies are discussed in Chapter VI.)
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1. What are the mobility needs that are not met?
And, what are the estimated number of trips that need some 
form of public transit?

2. What are the income/occupations group or groups 
that suffer the most in terms of travel time and travel cost?

3. What are the likely effects of a government 
training or educational program to create a more skilled 
population within a certain income/occupational group, on trip 
making and thus the need for additional transportation system 
supply to meet the additional trips generated by the execution 
of that program?

4. Transport is one sector of the economy that is
competing with other sectors for scare funds. In estimating
the GNPs per sector of the economy, input-output analysis is

23often used. Input-output analysis involves estimating 
coefficients that reflect the relationships between the volume 
of output for each sector of the economy and the volume of 
input required from all other sectors. Analysis performed by 
the need approach would be helpful in estimating reliable 
coefficients between the transportation sector and other 
sectors of the economy, and thus, answer the question of the 
needed GNPs per sector of the economy; more specifically, the 
budget allocated for the transportation sector. Once the 
budget allocated for the transportation sector is estimated, the 
next step would be to distribute the budget between the different 
elements of the transportation sector, such as the street system.
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public transit, personal transit, trucking and other trans­
portation elements. A nonspatial analysis relating mobility 
and cost of travel to income (as shown in example one and two 
in Chapter VI) could help the transportation planner to design 
policies that are appropriate for the general economic 
development of the country, and consequently, to estimate the 
budget needed for different transportation elements.

The above policy questions are examples of the type of 
policy questions that the nonspatial dimension of the need 
approach would attempt to answer. Examples for the use of this 
approach to analysis of policy issues are provided in Chapter VI.

The Need Approach to Spatial Analysis
The goals of spatial analysis are;
1. To identify zones of existing low mobility in an 

urban area.
2. Define the markets to be served in those zones 

through an inventory of income distribution of residents (and 
their occupations), especially families below poverty level.

3. Design transit service to serve families above 
poverty level by market demand and evaluate market response 
to alternative changes in service.

4. Design transit service to serve families below 
poverty level by their assessed needs for travel as discussed 
in the section of goals and objectives. In order to do that, 
the following steps should be accomplished:
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a) estimate the household population living below 
poverty level,

b) estimate the daily trip rates needed (total and 
by purpose),

c) multiply rate by the number of poor families 
living in that zone,

d) distribute the total daily trips to likely 
destinations according to function of destination

e) select the service to be provided and communicate 
the service changes to the poor.

Inventories of population characteristics would 
determine the nature of existing conditions so that the 
objectives of transit service can be formulated on a rational 
basis. The inventories should result in a profile of an urban 
area "existing travel characteristics" as related to income, 
employment and car ownership. Data obtained from a household 
interview survey would be used to build a number of simplified 
models for forecasting household characteristics. The reason 
for building those models is to locate potential transit 
tripmakers by the characteristics that are known to influence 
transit use. The proposed models are disaggregate behavioral 
cross classification type models. The example of spatial 
analysis from Amman, Jordan, in Chapter VI, illustrates all the 
steps to be taken by the planner after the identification of 
zones of existing low mobility.

The following are the steps that should be taken to
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identify areas of low mobility (as it has been illustrated 
on an example from Santiago, Chile, in Chapter VI):

The first step to identify areas of low mobility in a 
spatial analysis is the choice of a locational identification 
system. Two systems that could be used for that purpose are:

1. Predetermined Irregular Polygon Systems: These 
polygons are normally clusters of statistical and/or adminis­
trative entities,

2. Uniform Grid Systems : These systems originally
were developed to facilitate computerized spatial analysis and
mapping and because they are generally easier to handle. A
matrix of cells is produced by laying a uniform grid structure
over the planning area. Each cell has a uniform shape (usually
square), and the cells are normally uniform in a geographic
unit. The size of the cell depends on the area being planned.
For regional-scale planning cell sizes of one kilometer to one-
fourth kilometer square are the most common. For a planning

2jurisdiction of 258.99 km or smaller, cell size of one-fourth
to one-third of a kilometer is p r e f e r r e d . F o r  example, the

18urban models developed at the Harvard School of Design used 
a one kilometer square grid as a basic spatial unit for data 
collection and analysis. The cell size depends generally on the 
size of the geographical area, the type of activities that 
exist there, and the statistical reliability required.

At present both systems discussed above could be 
computerized, however the analysis could also be conducted on
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a zonal basis without the use of computers.
The output of analysis performed using any of the two 

systems are presented in the form of maps. The mapping output 
capability could allow the production of maps in either 
quantitive or gray-tone format showing the spatial distri­
bution of originally measured data or derived data.

In order to identify areas of existing low mobility, 
factors that are indicative of low mobility could be synthe­
sized by one of several map overlays methods, using one of the 
two systems of locational identification discussed above.

Map overlays methods were developed originally to 
determine land use suitability for specific uses. (For a

19comparative evaluation of these methods see Hopkins 1977.)
20Successive Overlays is an adaptation of one of the

methods that are used in land use suitability analysis to
identify areas with transit potential. Thé following is a
brief description of the Successive Overlays method.

The Successive Overlays process is a practical, 
accurate and economic method of defining areas 
with transit potential. The process is not 
intended to define the size of the market or 
its desires, but rather where the market exists.
The objective is to define areas that have varying 
propensities for transit rather than to quantify 
transit ridership. A decision could then be made 
on which areas should be surveyed.
The process begins by first determining socio­
economic factors indicative of potential transit 
ridership, e.g., passenger cars per dwelling unit, 
average income, females age 16 to 24 years, persons 
age 62 or over, and dwelling units per acre. These 
indices are then stratified to reflect high, medium 
and low propensities to use transit, and shadings
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of gray are developed for each level. Each 
index is graphically recorded on an individual 
transparency that can overlay a map of the study 
area. The five transparencies are then 
successively superimposed, resulting in various 
shadings of gray on the composite overlay. The 
darkest areas indicate a high transit potential
Examination and a visual analysis of the composite 
overlay is undertaken by both planning professionals 
and city officials to define areas/zones to be 
surveyed in the field. With this market defined^- 
a postal card home interview is then conducted.2J-
The problem with the "successive overlays" method

described above is in using shades and ordinal numbers to
represent relative ratings. (Ordinal numbers mean that a 2
indicates a suitability better than 1 but not necessarily twice
as good.) The addition of ordinal numbers is an invalid
mathematical operation; one cannot add, subtract, multiply or
divide numbers which indicate only that a higher value is
better than a lower value, but do not indicate how much better.
The hand operation of overlaying shaded maps is the graphic
equivalent to arithmetic addition of ordinal numbers. Because
of this limitation the "successive overlays" method is not a
preferred technique, however, it is useful when sufficient
resources are not available, a situation that exists in many
urban areas of the developing countries.

The Proposed Need Approach to Identify Areas of Low Mobility 
in a Spatial Analysis

The above discussion is an introduction to another
technique of spatial analysis that would be suggested in this
research study with the objective of identification of areas
of low mobility.
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The suggested spatial analysis will adapt, from land 
use suitability analysis, a more efficient overlays technique 
(a combination of linear and nonlinear techniques). In this 
approach, an attempt is made to attribute the assumptions of 
interval data to the original factor rating so that the 
operations of addition and multiplication can be applied 
vividly. Data and maps of Santiago, Chile, are manipulated in 
Chapter VI to illustrate, step by step, the proposed process.

The "need approach to spatial analysis" could be 
summarized in the following steps:
Step 1. A map is made for each factor that is thought to be 
indicative of low mobility in an urban area. The map would 
show the way categories of that factor are distributed. The 
following factors are thought to be indicative of low mobility.

a) Vehicles per household
b) Travel time per traveler per day
c) Travel distance per traveler per day
d) Trip rates per traveler per day
e) Distance on public transit per traveler per day
f) Mean daily travel speed
g) Expenditure on travel as a percentage of income 

per traveler per day
h) Walking trip percnetage per traveler per day

Step 2. Each factor mentioned in Step 1 is rated on its own
separate and different interval scale by category ratings.
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Category ratings are estimates of relative influence among 
categories of a single factor, as shown in Appendix L of the 
factors rated on maps of Santiago.

A weight or multiplier is assigned to each factor. 
Weighting multipliers are estimates of relative influence 
among separate factors.

Since each factor mentioned in Step 1 would be rated 
on its own separate and interval scale, a range that is common 
to all factors has to be developed. This range might be 0 to 
1, 0 to 10, or 0 to 100. A transformation technique suggested 
could be presented in the following equation.

^i

Where : rij is the transformed rating score for category i,
rij is the originally assigned rating for category j 
of factor i, and
^max the maximum rating given any category of 
factor i.

Step 3. The mapping of implications of the categories and 
factors discussed above is accomplished for each factor 
separately. That is to say, for each category of a factor on 
the map there is substituted a score obtained by multiplying 
the transformed rating by the factor weight.

This step might include a nonlinear relationship, for
example;
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Distance per traveler per day = Time spent on travel x 
Mean speed

So the distance might be substituted for the other two factors.

Step 4. All factors discussed above would be added together 
to form one score representative of the degree of mobility 
that exists in different areas. The scores reached would be 
associated with a cluster or a cell on a grid of an urban area. 
Thus the analysis output could be presented in a computerized 
form as well. A number of computer programs do exist for 
graphic display of scores associated with each cell. Among 
these computer programs is GRID, a computer program created at 
the Laboratory for Computer Graphics at Harvard University. As 
discussed earlier, data and maps of Santiago, Chile, are 
manipulated in Chapter VI to illustrate, step-by-step, the 
proposed process.
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Jî’ootnotes

NCHRP Report No. 186, ("Travel Estimation Procedures 
for Quick Response to Urban Policy Issues") provides a survey 
of a number of travel estimation procedures for quick response 
to urban policy issues. Among the models surveyed in the 
report that could be useful for analysis of the transportation 
needs of the poor in developing countries are the following; 
Successive Overlays— A Small City Transit Survey Process 
Transit Travel Analysis for Smaller Urbanized Areas;^ Latent 
Travel Demand for the Elderly, Youth and Low Income Popula­
tion; ̂  Forecasting Demand for Improved-Quality Transit Service 
with Small Sample Surveys;  ̂Disaggregate Travel Demand Models;^ 
and Estimating the Effects of Urban Travel Policies.?

^Ibid., p. 49.
^Ibid., p. 52.
^Ibid., p. 54.
^Ibid., p. 55.
®Ibid., p. 58.
^Ibid., p. 58.
pF. Chapin, Jr. and E. J. Kaiser, 1979, p. 93.
9S. D. Sargon and C. E. Maguire, p. 75.
^^Zahavi's research indicates the existence of travel 

budgets over time. Studies on travel budgets from cities in 
developing countries indicate that the 45 minutes is a 
reasonable time to reach employment centers within the 
existing travel budgets. See Zahavi and Talvitie, 1980.

^^C. Lluch, A. A. Powell and R. A. Williams, 1977,
XXV.

^lote: Often a sample size of 30 is used as an
acceptable cutoff for the difference between "small" and "large" 
samples. For instance, for N ^ 30 the t distribution can be 
approximated by the more tractable normal distribution, and 
many other asymptotic statistical results are considered 
appropriate.

13Two useful references are: L. Lapin, Statistics,
Meaning and Method, 1975, Harcourt Brace Jovanovich, Inc.; and 
G, K. Weinberg and J. A. Schumaker, Statistics: An Intuitive
Approach, Brooks/Cole Publishing Company, 1974.
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‘For a review of the "Disaggregate Travel Demand 
Models" see the work by Charles River Associates, Inc.,
NCHRP Project, pp. 8-13, Phase 1 Report (Unpublished).

Zahavi and G. Roth, 1980.
Chapin, Jr. and E. J. Kaiser, 1979, pp. 131-132.

^^F. Chapin, Jr. and E. J. Kaiser, 1979, p. 303.
18C. Steinitz and P. Rogers, A Systems Analysis 

Model of Urbanization and Change, MIT Report No. 20.
19Lewis D. Hopkins, 1977, pp. 386-400.
20J. C. Corradino, B. D. Coomer, and W. S. Upshaw,

1974.
21NCHRP Report No. 186, "Travel Estimation Procedures 

for Quick Response to Urban Policy Issues," p. 49.
^^F. Chapin, Jr. and E. J. Kaiser, 1979, pp. 74-78.



CHAPTER VI

APPLICATIONS OF THE ANALYSIS FRAMEWORK 

Example One
The following is an exaiiiple from Amman, Jordan, the 

purpose of which is to demonstrate the application of the 
need approach to transportation planning in a developing 
country as described in Chapter V.. Figure 6^1 reproduced 
from Chapter V illustrates the nature of analysis performed 
at each step. Three phases are defined for the Amman 
example: (The stages at each phase are related to Figure
6.1.)
Phase I: The Existing Conditions of the Poor in Jordan.

1) The government of Jordan's political and 
practical commitment to provide the basic 
needs for the poor.

2) The income distribution and poverty level 
in Jordan (Step 1).

3) Transportation conditions of the poor in 
Amman, Jordan (Step 1).

Phase II; Analysis of Need
1) The urban poors' travel needs in Amman Region 

(Step 1).

104
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step (1)
Need# are defined

Step (2)

*

Step (3)
Spatialanalysis

Step (4)
Transportation supply and demand relative to needs

Figure 6.1. A framework for transportation needs analysis
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2) Strategies for meeting needs (Step 2).
3) Availability of finance for transport . 

investment (Step 2).
4) Spatial analysis (Step 3 and Step 4).

Phase III; Uncovered deficiencies in conventional travel
demand forecasting

Introduction
Since the 1967 war, the West Bank of Jordan has been 

under the Israeli occupation. The population of the East 
Bank area of Jordan (see Figure 6.2) was estimated at 2.2 
million in 1979, and the overall growth rate was estimated at 
about 4.3 percent per annum.^ Forecasts for the future 
population in the East Bank and in the Amman Region are as 
follows :

Year East Bank Amman Urban Region
1985 3.0m 1.9m
1990 3.6m 2.3m
2000 5.3m 3.4m

The Amman Region has experienced a very rapid urbani­
zation and population growth in the last three decades as 
illustrated in Table 6.1. This has resulted in a significant 
increase in the number and distance of trips taken on the 
public transit system.

The public transit system of the Amman Region 
presently (1981) consists of four main elements :
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SYRIA

IRAQ
Jordan Valley Authority * Amman Region Boundary /

IRBID GOV.

Î WEST I BANK

^ f e ^ A U A S S l M A  GOV.

■Jordan Boundary

KARAK GOV. /

MAAN GOV.

SAUDI ARABIA

Fig. 6.2 The Study Area of Amman Region Transportation 
Study, Jordan.

Source: Based on Fig. 3.1, Amman Region Transportation Study 
Phase 1, Interim Report, Feb. 1980.
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TABLE 6.1 

HISTORICAL DEVELOPMENT OF AMMAN

PERIOD POPULATION BUILT AREA DENSITY

YEAR PERSONS Km Dunums
Persons/
Dunum

TOTAL LENGTH 
OF MAIN ROAD 

NETWORK 
Km

1946 56,000 2.5 2,500 22.4 26.5

1953 115,000 4.6 4 ,600 25.0 26.5

1962 255,000 10.0 10,000 25.5 45.0

1972 550,000 21.0 21,000 26.2 57.0

1979 . 823,000 43.0 43,000 19.1 64.0

Source: Planned Development in the Balqa-Amman Region,
Interim Report, Amman Urban Region Planning Group, 
Amman, 1979.
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• Public sector buses (owned and operated by 
the Public Transportation Corporation (PTC)).

• Private sector buses (owned and operated by 
companies and individuals)

• "Call" taxis, which are hired to take 
passengers to their stated destination from 
the point of hire, at a distance-related 
fare

• "Servis" taxis (jitney), which ply fixed 
routes and are shared by casual passengers, 
at a fixed fare.^

Phase I; The Existing Conditions of 
the Poor in Jordan

1) The political and practical commitment of the
government of Jordan is to provide the basic needs of the poor.

Jordan's political commitment to improve access to
basic needs and to a more equitable distribution of income is
clear and has been widely expressed;

It is the Government's responsibility to ensure 
for every citizen, justice and individual integrity, 
and to grant him freedom of speech and constructive 
criticism, to guarantee him a just pay and future 
security, and to provide him the health, education, 
leadership and all other public services required 
for modern life.^
It is the individual's right to feel "that it is 
his right to have the country's wealth distributed 
in a most comprehensive and equitable ma n n e r ."5
The "long-term objectives of economic and social 
development in the Kingdom" include the "achieve­
ment of a better and more equitable distribution of
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national income," the "achievement of the highest 
possible...development of manpower capabilities," 
and the "distribution of economic activities, 
public services and ensuing gains on a more 
equitable basis among the various regions of the 
Kingdom."6
Though the government of Jordan is politically 

committed to the objectives above, there are at present no 
institutions directing their efforts specifically and as a 
matter of priority to the poor. This fact has been expressed 
in a recent study on housing for low income groups in Jordan.^ 

In order to bring the Jordanian government commitment 
to basic needs for the poor into reality, specific policies 
have to be adopted by different government agencies with the 
objective of improving access to basic needs; such policies 
would require the adoption of planning frameworks that are 
useful for that purpose; furthermore, suggested plans must 
be economically feasible as well, in the context of national 
financial circumstances mentioned above. In the area of 
transport, the proposed need approach would provide such a 
planning framework.

2) The income distribution and poverty level in Jordan. 
A family’s income is a critical factor in the health 

and well being of its members. Level of income— distance 
above or below poverty line— is a significant influence on 
the family standard of living. Information on the distribution 
of income helps identify the beneficiaries of government 
programs. It also helps in determining pricing and subsidy
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levels for selected services.
The Department of Statistics in Amman, Jordan, has

gno information about the distribution of income in Jordan 
(1981).

9Halcrow-Fox, as part of their World Bank Urban 
Project in Amman, estimated the 1979 income distributions for 
three populations ; national urban households, households in 
the Amman slums, and households in the Zarqa slums. Table 6.2 
illustrates graphically and summarizes the result. Among other 
findings, it was revealed that;

• the richest .2.0% of households earn 43% of the 
total income,

• the average income of the richest 10% is 
13 times that of the poorest 10%.

The Halcrow-Fox Study estimated the poverty line at 
the 40th percentile of the national urban distribution, which 
would be the family earning below JD 100 per month (JD 1200 
per annum) as shown in Figure 6.3. Table 6.3 shows the 
distribution of income within the poor.

The Halcrow-Fox social survey of squatter areas 
indicated that population characteristics of the poor (those 
with incomes less than JD 100 per month) show certain basic 
consistencies. Average household sizes, at 8.9 persons, were 
generally high, and in all areas more than a fifth of the 
households were of ten persons or over. In terms of education, 
a substantial proportion of household heads were illiterate 
and less than a fifth had qualifications higher than preparatory
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TABLE 6.2
HOUSEHOLD MONTHLY INCOME DISTRIBUTION

Percentile
National
Urban

Amman
Slums

Zarqa
Slums

20 JD60 JD44* JD42
40 JD96 JD56 JD62
60 JD116 JD74 JD78
80 JD175 JD112 JD116.

Source: Halcrow-Fox, Jordan Urban Project: Interim
Report May 1979, p. 3.

*In 1979 JD was equivalent to $3.30.

80T
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F ig .  6.3 AMMAN URBAN HOUSEHOLD INCOME DISTRIBUTION
Source: Halcrow-Fox, Jordan Urban Project: Interim Report, May 1979,
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TABLE 6.3
HOUSEHOLD MONTHLY INCOME DISTRIBUTION 

IN AMMAN AND ZARQA SLUMS

Monthly Household 
Income Group 

(JD Per Month)
Monthly Household 
Income Mid-Point 
(JD Per Month)

Percentage 
of Households 
Amman Zarqa

35-45 40 19% 10%
45-55 50 27 12.5
55-65 60 19 15
65-75 70 16 17.5
75-85 80 11 20
85-95 90 9 22.5

Source: Hale row-Fox, 
May 1979, p.

Jordan Urban Project: 
3.

Interim Report,
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level. In terms of occupations, the household heads were 
mostly unskilled or had no work, generally little information 
is available on the poor's occupations. The majority of 
household incomes lay in the range of JD 40 to JD 99 per month.

In the absence of other reliable information about 
income and poverty level, the Halcrow-Fox figures will be 
used in this study to identify households living below poverty 
level; which would be households with incomes below JD 100 per 
month.

3) Transportation conditions of the poor in Amman,
■Jordan, and their basic needs for travel.

The Sample and Household Travel Data
A household interview survey was carried out in Amman

region in the period between the 25th of January 1980 and the
26th of February 1980. The household survey was designed to
provide information about the movements of people by all modes
of transport. In addition, socio-economic data were collected.
A sample of 1770 interviews were collected covering 118 zones

10in the urban region of .Amman, (see figures 6.4 and 6.5). The
households were selected on a random basis within each sector
of the interview area, but a higher sampling rate was used in
the higher income/car ownership areas; the bias towards the
higher income/car ownership areas was given the explanation
that it would facilitate car ownership, trip end and modal 

12split analysis. The household survey forms used in the 
Amman Transportation Study are available in Appendix I.
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Travel Habits of the Poor in Amman Region 
The tables and figures produced in this research study 

for the poor in Amman, based on the household interview survey, 
are useful mainly for two purposes, a) Identification of the 
problems of the poor and their categorization by extent, and 
b) to identify the goals and objectives as well as policies and 
programs necessary to deal with the transportation problems of 
the poor in Amman. Two categories for the poor were identified 
as JD 0-50 per month and JD 50-100 per month. The analysis of 
travel habits of the poor was done with 269 samples. Comparisons 
were made of travel habits in each income category to gain some 
understanding of their travel needs and the effects of income 
level. Travel habits were also compared to the regional average 
to further explore basic needs.

The travel habits of the poor are as follows :
1. Auto Ownership;

The two lowest income categories own approximately 26% 
of the private cars in Amman Region (Figure 6.6), while the same 
group according to Figure 6.3 comprise 40% of the total population, 

Auto ownership in Amman is related much to other 
household characteristics such as income and household size.

_^To predict the distribution of household characteristics within 
a zone in Amman, two graphs have been developed from the 
household data, a) The household size graph (Figure Jl in 
Appendix J. b) The car ownership graph (Figures J2, J3, and 
J4) .
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The two graphs indicate the following characteristics 
for the poor population;

Household Size

Household Size 
1-4 persons/household 
5-8 persons/household 
9+ persons/household

Household Income
JD 0-50/month 

28.5% 
49.0% 
22.5%

JD 50-100/month 
18%
42%
40%

100% 100%

Car Ownership for 1-4 Persons/Household
Car Ownership Household Income

JD -50/Month JD 50-100/Month
0 car 92.5% 80%
1 car 3.75% 14%
2 car 3.75% 6%

100% 100%

Car Ownership for 5-8 Persons/Household
0 car 79.5% 74.0%
1 car 5.5% 23.0%
2 car 15.0% 3.0%

100% 100%

Car Ownership for 9+ Persons/Household
0 car 79% 68.5%
1 car 12.5% 19.5%
2 car 8.5% 12.0%

100% 100%

The following general observations are based on the data
in figures Jl, J2, J3, and J4:

1. Households in the higher income category for the poor
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(JD50-100) have higher percentages of very large families (9+ 
persons/household) than the lower income group (JDO-50), or in 
other words, as income increases so may the tendency to have 
larger size families or vice versa.

2. Generally, car ownership increases with the increase 
in household size or income.

3. An increase in income from JD 0-50 per month to
JD"50-100 per month will result in an increase in car ownership
for all household sizes of 5.5% to 12.5%; the highest increase
is for the families 1-4 persons per household and the lowest
are for families 5-8 persons per household.
2. Trip Frequency Per Day by Purpose;

According to figures 6.7 and 6.8:
Income Per Month Total Trips/Day Work Trips/Day

JD 0-50 2.73 0.66
JD 50-100 3.38 1.45

Average^^ (of all 5.66 2.17
households in Amman 
Region) ^

Figures 6.7 and 6.8 indicate that:
1. The poor with income of JD 0-50 per month are 

traveling 50% less than that of the average of all households 
in Amman Region; while the poor with income JD 50-100 per 
month are traveling approximately 39% less than that of the 
average of all households in Amman Region.

2. It should be noted that work trips account for 
much of the difference in total trip making discussed in 
the previous step. This is to be expected, for the poor
are less likely to have jobs or jobs away from their residential
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Income Group JD 0-50
Per Month

Trip frequency per day and percentage by purpo&e for households with income JD 0*50 per month.

Education
17.31

24.361Work

Shopping/ 'Personal Bus.
12.171Non Home Based

16.021

n n n n  n n
Uork [Ouutlon SMMI./ Eaploycr Social/ Non Homo Total Pen. Busloeu 9ic. BatedButlnett

Income Group JD 50-100 
Per Month

Trip frequency per day and percentage by purpose for households with income JD 50-100 per month.
19.161 Education

BascdV 10.551

Social/Becreation 13.611
Shopping/PersonalBusiness

2.771Employers Buesintss

Work Education Shopp./ Employer Social/ Non Horn# Total Pers. Business Bee.Business

Fig. 6.7 Trip Frequency Per Day by Purpose
Source: Analysis is based on the Household Travel Survey Data,

Amman Region Transportation Study, February 1980.
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Uork

Trip frequency per day and percentage by purpose (for the average of households in alt income groups living In 6man region). [Education
18%

14%4
131 'Shopping/PersonalBusiness14%

Social̂~~Recreation3 Employers Business

2

HL
Education Shopp./ Employer Social/ NonHome Pers. Business Rec. Based business

Total

Average Household

Trip frequency per day and percentage by iwule (tor the average o1 households in all income groups living in Amaan region).
46.00

Other Mode I 
School Bus

4 26.
ScheduledBus ServisTaxi

2

Private Motor- VansCar cycle Pickup Taxi Servis Sched. Works School Bus SchoolBusWorksBus Other Total Mode

Fig. 6.8 Trip Frequency Per Day by Purpose and Mode
Source: Analysis is based on the Household Travel Survey Data,

Amman Region Transportation Study, February 1980.
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neighborhood, and consequently the necessity to make the trip 
to work.
3. Trip Frequency Per Day by Mode;

According to figures 6.8 and 6.9:
Servis Taxi

Trips/ Percent- 
Day age Call Taxi Sched. Bus Private Car

JD 0-50 1.04 37.82% 14.74% 22.43% 22.43%
JD 50-100 1.43 42.08% 9.58% 15.69% 20.00%
Average 1.47 26.00% 8.00% 8.00% 46.00%

Figures 6.8 and 6.9 indicate that:
1. Servis Taxi is the most widely used mode among 

the poor in both magnitude and percentage.
2. A considerable percentage of trips by the poor 

are taken by call taxi, the most expensive means of "moving 
around" in Amman; which suggests that other means of public 
transit are not available, or are not available at certain 
hours of the day.

3. The percentage of trips taken by servis taxi are much
more than those taken by scheduled bus which might suggest
that:

1. Either bus service is unreliable or non-existent.
2. Or, the poor prefer servis taxis over buses.

4. The regional average use of private cars is
much higher than that of the poor.
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Call Taxi
Income Group j D 0-50
Per Month

Trip frequency per day and percentage by node for household* with income JO 0-50 per month.

I 3

• 2

n ____ a

14.74:
Private Car

37.82% I Servis Taxi
2.561.Works Bus

ScheduledBus

Private Vans Call Servis Sched. Works School TotalCar Pickup Taxi Taxi Bus Bus Bus

Income Group JD 50-100 
Per Month

• 2

Trip fre*|w4!Mcy per day and percentage by mode fur households with income JO 50-100 per month

ü

Call laxi 
Vans/Pickup 2.77:

n

bervis

Scheduled

Works Bus 
f— I 0.69* School Bus

Private Vans Call Servis Sched. Works School TotalCar Pickup Taxi Taxi Bus Bus Bus

Fig. 6.9 Trip Frequency Per Day by Mode
Source: Analysis is based on the Household Travel Survey

Data, Amman Region Transportation Study,
February 1980.
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What trips are made by Servis Taxi?

Work
Educa­
tion

Shopping
Pers.
Business

Employers
Business

Social/
Rec.

Non-
Home
Based

JDO-50 37.28% 11.86% 18.64% 8.47% 16.95% 6.77%
JD50-100 49.17% 17.16% 14.52% 2.31% 11.88% 4.95%
Average 43.00% 19.00% 16.00% 2.00% 12.00% 8.00%

The indications from the figures above are that work 
trips are the largest category of servis taxi trips, which 
gives the servis taxi a special importance as a means of 
transport to employment. The figures above also indicate that 
there is no considerable difference in the purposes for which 
servis taxi are used between the poor and average populations, 
including use for work trips.
4. Travel Time Per Day by Mode;

Trip time has been estimated by subtracting the starting 
time from the ending time of the trip from information collected 
in the household interview survey. The trip time as described 
in the survey includes the a) in vehicle travel time, b) out 
of vehicle travel time. The out-of-vehicle travel time includes 
access time of origin and destination to the mode of transit 
used; added to this is the waiting time for the vehicle to 
arrive. In the case of private cars, vans and pick-ups out-of­
vehicle travel time has been neglected in the estimation of trip time.

Since the trip time obtained includes out-of-vehicle 
travel time (except for private cars, vans and pick-ups), no 
reliable information about the travel distance per mode could
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be estimated except the travel distance by private cars, vans 
and pick-ups; however information about travel speeds and 
travel cost by different modes were made available to the 
author by officials of the Department of Transportation in 
Amman and are available in footnote 13.

According to Figure 6=10

Sched. Servis Call Private Total Travel Time
Bus Taxi Taxi Car Hours Per Day

JDO-50 27.05% 43.96% 14.97% 13.52% 2.07
JD50-100 15.14% 47.53% 10.21% 16.90% 2.84

Figure 6.10 indicates that:

1. Significant travel time is spent in servis taxi.
2. The travel time goes up as income rises.

5. Travel Cost Per Day by Mode:
According to Figure 6.11

Cost as a Percentage 
Sched. Servis Call Private of Family Monthly
Bus Taxi Taxi Car _______Income________

JDO-50 9.12% 20.83% 42.96% 26.04% 19.96%
JD50-100 6.52% 23.91% 26.08% 36.95% 15.94%

Figure 6.11 indicates that:
1. Call taxi absorbs the largest percentage of the money 

the poor spend on travel, with private car expenditures second, 
both amount to approximately 66% of the money spent on travel by
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Income Group JD 0-50
Per Month

C a n  Tail

Tra<̂e1 time per day and percentage by node for houseboWs with income JD 0*60 per month

n n

Works eus 0.4%:

Scheduled Bus

Servis Taxi

Private Vans CallCar Pickup Taxi Servis Sched. Works School Total laxi Bus Bus Bus

Income Group JD 50-100 
Per Month VaiiS/Pickup 2.B) Call Taxi

10.21:

16.9

School Bus 0.32 Servis Taxi
Works Bus

Sched. BusTravel time per day and I Percentage by mode for households with incune JO SO 100 per month.
3

2

1

Private Vans Car Pickup CallTaxi Servis Sched. Works School Taxi Bus Bus Bus

Fig. 6.10 Travel Time Per Day by Mode

Source: Analysis is based on the Household Travel Survey
Data, Amman Region Transportation Study,
February 1980.
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income Group JD 0-50 
Per Month

Private Car 26.04 i.0.40. Travel cost per day and percentage by mode for households with income JD 0-50 per month Works Bus 1.05T.
Sched. Bus

Servis Taxi

0.20

0.10

Call Taxi

Private Vans Call Servis Sched. Works SchoolCar Pickup Taxi Taxi Bus Bus Bus

Per Month
0.4»

0:30

S  0.20 5

0.10

Travel cost per day and percentage by mode for households wi th income JD 50*100 per month

£ L n m

50-100
Private Car

School Bus 0.21: 
Works Bus 2.17:

Scheduled Bus

Private Vans CallCar Pickup Taxi
Servis Sched. Works School Taxi Bus Bus Bus

Fig. 6.11 Travel Cost Per Day by Mode
Source: Analysis is based on the Household Travel Survey

Data, Amman Region Transportation Study,
February 1980.
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the poor (while buses and servis taxis amount to 34% only).
2. The poor in Amman spend a high percentage of their 

income on travel, which supports the hypothesis about the high 
expenditures on travel by the poor in urban areas of the 
developing countries (as discussed in Chapter III). While the 
figures for the cost of travel as a percentage of family income 
were 25% for Rio de Janeiro, 25% in Kuala Lampur, 27% in 
Singapore; it was slightly less for Amman (15.94%-19.96%).
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Phase II; Analysis of Need 

1) The Urban Poor Travel Needs in Amman Region
Different methods can be used in estimating the 

travel needs of the poor (as discussed in Chapter V). One 
such method that has been indicated earlier in Chapter V is 
estimating the number of trips by the poor through gap 
analysis? the goal would be to reach the same number of trips 
taken by the average of all households in Amman Region. The 
disadvantage of using gap analysis is that it might result in 
an overestimation of trips needed.

A preferred process to estimate the needed trips is to 
estimate those trips that would be taken on public transportation,, 
at a level of fare and level of service that meets the user 
standards of travel time and travel cost defined as set earlier 
in the section on objectives and evaluation criteria. The 
advantages of this method of projecting need is that it is 
based on actual behavioral conditions. Information on the 
elasticity of demand for transit and its sensitivity to changes 
in level of fare and level of service has been obtained for 
non-private vehicle owning households in Amman Region.^ The 
split between scheduled bus and servis taxi would be affected 
using the coefficients for two levels of service variables:
1) waiting time in minutes, 2) number of transfers^^ (inter­
changes) (as shown in Figure 6.12). The out of pocket cost 
service variable was not considered to have much influence on 
trip making by either scheduled bus or servis taxi since the 
fares on both were generally low.^^ This result, however, 
might not be accurate for the poor.
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The Amman bus routes all terminate in various parts 
of the central area. To make a journey from one side of Amman 
to another by bus; a passenger has to travel in one vehicle 
to its central area terminal, walk across town to the second 
terminal and then take a second bus. Decreasing the number of 
interchanges will have considerable impact on trip making 
since it will decrease both the trip time and trip cost; and 
that's why a decrease of the number of trip interchanges by 
25 percent was considered an appropriate goal for the poor's 
mobility improvement in Amman Region.

The estimated average waiting time for servis taxi in
1 7Amman is 2.56 minutes at peak hours, 3.29 minutes at off peak."

The level of service for servis taxi was considered to be adequate
in areas covered by this mode of transit. The scheduled bus
has a higher average waiting time of 12.27 minutes at peak hours

18and 15.08 minutes at off peak. The congestion in CBD and 
the "bunching" of buses and the difference in service levels 
between different routes makes the waiting time longer than 
that indicated by the average. A change of the level of 
service for the scheduled bus is suggested with the goal of 
bringing the average waiting time in peak hours to 5 minutes 
and 6 minutes for off peak.

The expected increase in the percentage of trips made 
by the scheduled bus as a result of the suggested improvements 
in trip waiting time and number of interchanges are affected by 
the coefficient of level service variables discussed in footnote 
14.



134

The change in the percentage of trips made due to 
the decrease in waiting time = Elasticity of demand for waiting

time
X Percentage change in the 
waiting time.

The change in the percentage of trips made due to the 
decrease in the number of transfers = Elasticity of demand for

number of transfers 
X Percentage change in the 
number of transfers.

Total change in the percentage of trips made =
The percentage change due to the decrease in waiting time 

+ The percentage change due to the decrease in the 
number of transfers.

Total change in the percentage of trips made =

Trip Purpose Waiting Time # of Interchanges

HBW (-0.219 X + (-0.489 x - .25) = 0.2520

OHB (-2.272 X + (-0.526 x - .25) = 0.2953

NHB (-0.163 X — + (-1.075 x - .25) = 0.3669

The expected additional number of trips made by 
scheduled bus (for income group X) =
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Total change in the percentage 
trips per household per day ^ of trips made__________
by scheduled bus for purpose Y h S X h o l d ®  (per^darbr""

scheduled, bus for .purpose Y to 
total trips per day by 
scheduled bus)

Based on tables K-1 and K-3 in Appendix K.
The expected additional number of trips made by 

scheduled bus;

Income Group JD 0-50 Per Month 

251 2HBW .0526 X = .154 trips

OHB .526 X '2^25 = ,175 trips

NHB 035 X = .225 trips

Total .558

The estimated total needed trips include those taken 
after the suggested improvement in the transit system added to 
them are those trips taken on other modes (such as the trips 
made by call taxi and private car).

The total needed trips for the income group JD 0-50.
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Existing Demand Additional
(based on tables K1 and Needed
K3 in Appendix K)______  Trips Total Needed Trips

HBW .66 + .154 = .814
OHB 1.79 + .179 = 1.969
NHB .33 + .225 = .555

3.338

Thus, based on the need approach to estimate trips 
generated, there would be an increase of 16.71% in trip 
making.

The same approach was used to estimate the total 
needed trips for income group JD 50-100.

Existing Demand Additional
(based on tables K2 and Needed
K4 in Appendix K)_________  Trips Total Needed Trips

HBW 1.45 + .133 = 1.580
OHB 1.58 + .155 = 1.735
NHB .35 + .195 = .545

3.860

Thus, based on the need approach to estimated trips 
generated, there would be an increase of 12.51% in trip making.

To compare needed trips as described above with those 
based on gap analysis:
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Income Group JD 0-50 Per Month
20Elasticity-Based Percentage

Estimated Needed Trips Gap Analysis Approach Difference
HBW 0.814 2.17 166.58%
OHB 1.969 2.72 38.14%
NHB 0.555 0.77 40.00%

Total 3.38 5.66 67.45
Income Group JD 50-100 Per Month
HBW 1.580 2.17 37.34%
OHB 1.735 2.72 56.77%
NHB .545 0.77 41.28%

Total 3.86 5.66 46.63%
The figures above thus indicate that estimates of trips

based on gap analysis are 47-67% more than those estimated earlier.
One of the goals of providing adequate mobility for the

poor is that their needed trips should not consume joaoxe than 9
percent of their income. So for the income group with less
than JD 50 per month, the travel expenses should not exceed JD
4.5/month (since the majority of that group have an income of

21JD 44-50 per month); and should not exceed JD 6.75/month for 
the income group JD 50-100/month.
Trips Per Month for Income Group JD 0-50 (assuming trips are
made in 26 days of each month)

3.38 X 26 = 87.88 
4 5maximum fare/trip = "88 ~ .051

Trips Per Month for Income Group JD 50-100 
3.86 X  26 = 100.36 

maximum fare/trip = = JD . 067
In comparison with the existing fares for scheduled bus (JD 
.058/trip) and servis taxi (JD .078/trip); the existing fares 
are not far higher than those affordable by the poor.
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2) Strategies for Meeting Need
The main objective of the examination of strategies 

for meeting travel needs is to come up with the best form of 
public transit supply capable of satisfying the needs of the 
poor for travel at the least possible cost to the government 
of Jordan.

The census results for Amman Region population in 
1979 was 1,288,682 making 191,877 h o u s e h o l d s  22 (Average House­
hold size 6.71 persons/household).

The poor make 40% of the population or 76,750 households. 
Forty-six percent of the poor or 35,305 households were in the 
income category JD 0-50 per month, while 54 percent of the poor 
or 41,445 households were in the income category JD 50-100 per 
month.

The total number of needed trips for Amman Region per 
day = JD 0-50/Month JD 50-100/Month

(35,305 X 3.338) + (41,445 x 3.86) = 278,000

Two main alternative policy options would be discussed 
here as an example for providing transit system supply to the 
poor.

Policy A: To provide servis taxis coverage at an
adequate level of service capable of handling the needed trips 
of the poor. The discussion on Policy A will deal with.the existing 
situation, advantages and disadvantages of servis taxi and the 
cost involved in providing such service.
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Servis Taxi
Servis taxi is the most widely used mode among the 

poor. Approximately 40 percent of the trips of the poor are 
made by servis taxi, and approximately 49 percent of those 
trips are related to work, which gives the servis taxi a 
special importance as a means of transport to employment.
While 40 percent of the trips were made by servis taxi, only 
22 percent of the travel money was spent on servis taxi, which 
indicates that servis taxi is relatively a cheaper mode of 
travel in relation to the other existing ones.

The Advantages of a Servis Taxi System
1. A servis taxi usually offers a high standard of comfort.
2. The absence of fixed stops enable passengers to be set

down at points convenient for them.
3. The speed of the servis taxi is generally higher than by

bus which gives better journey times and adds to the
attractiveness of the servis taxi.

4. The operational efficiencies during peak periods are higher 
than the bus because of : a) short loading times, related
to low seating capacity and informal fare collection 
arrangements, b) maneuverability in traffic, which reduces 
the effect of peak congestion, and c) the high proportion 
of passengers traveling from one end of the route to the 
other, which reduces intermediate stop time.
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The Disadvantages of a Servis Taxi System
1. The most difficult problem of reliance on the servis taxi 

is that it is difficult to guarantee a level of service to 
be supplied, or, indeed, to control the level of service 
at all. A license as presently issued only confers the 
right to operate; it imposes no corresponding duty

2. It's negative effects on traffic congestion and the space 
requirement for parking in downtown Amman.

3. It's high energy consumption relative to the bus.

The Cost of Trips Supplied to the Poor by Servis Taxi
System
Assuming that the servis taxi system will continue 

working in the form existing at present.
The total cost = (Total # of needed trips per day) x

(Existing fare - fare affordable by 
the poor)

Total cost = 278,000 (.078 - .051)
JD 7,500/day 
JD 2,400,000/year

The subsidies could be handled in different forms such 
as coupons, direct funding to servis taxis working in poor 
areas and other forms as well.



141

Policy 3; To provide bus service coverage at an adequate 
level of service, capable of handling the needed trips of the 
poor.

Scheduled Bus
In spite of the fact that the scheduled bus fares were

generally 35-40 percent less than servis taxi fares, only 17
percent of trips by the poor were made on scheduled buses in
comparison with 40 percent on the servis taxi. The difference
is generally due to the better level of service provided by the 
servis taxi, and lack of capacity of the existing bus system.

The Advantages of a Bus Service System
1. Provide a low cost alternative to taxis under high density conditions,
2. Offer a high passenger capacity to road space ratio.
3. An efficient user of fuel and labor resources per passenger 

journey, assuming high load factors.
The Disadvantages of a Bus Service System

1. Provide lower speeds and higher travel time per trip due to;
a) the nature of Amman topography (mountains), b) the 
existing high traffic congestion especially in the narrow • 
streets of the central business district, and c) bus size 
which adds to the difficulty of manuvering in such traffic 
conditions.

2. The Passenger Transport Corporation (PTC) is the sole 
operator of bus service in Amman, and the only publicly 
owned element of the public transit system. There are some 
problems connected with the management and operation of
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24jfTC. Among those are:
a. No cost information and no meaningful analysis

of route profitability are available on a regular 
basis to the management of the operation 
department of PTC. There is also a lack of 
management information in the sphere of performance 
review such as return of kilometer run by each 
bus, fuel and oil consumption and spare parts 
usage by vehicle, and costs on a "per kilometer" 
basis.

b. Other main deficiencies of the system at present 
involve lack of sufficient capacity and an 
indifferent standard of service reliability (such 
as the lack of scheduling, and operational 
supervision outside city center).

c. Other problems outside the control of PTC is the 
condition of many roads which are in use as bus 
routes that result in slower operating speed, 
higher operating cost, passenger discomfort and 
generally a reduction in service levels.

The Cost of Trips Supplied to the Poor by Scheduled
Bus System
No reliable information is available to estimate the 

operational cost of scheduled bus service. However a rough 
estimate of the number of buses required to meet the needed 
trips and the cost involved is estimated as follows:
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25The average daily loading of a bus in the Amman 
Region in 1979 was 844 passengers.

The total number of buses required to meet the travel 
needs of the poor on a daily basis is;

= 349 buses

and the cost at JD 40,000 per vehicle = JD 14 million. Assume the 
bus lifetime is 12 years and interest rate is 8%, the capital recovery 
factor CRF would be equal to .1327 and the yearly cost of capital 
stock is roughly: JD 14 million x .1327 = JD 1,900,000.

A break even position in the cost of operation by an 
efficient management of PTC, would leave the cost of providing 
the system capital cost by the government of Jordan at 
approximately JD 1,900,000/year.
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3) Availability of Finance for Transport Investment;
To Meet the Basic Needs of the Poor in Amman Region.

It is important to evaluate the transport investment 
required to meet the basic needs of the poor in the Amman Region 
relative to the total national financial picture.

The National Economic Plan (1976-80) for Jordan ter­
minated on December 1980. No final figures on investment 
expenditures were available for the next plan (1981-86) at the 
time data was collected for this report (February 1981).

One method of obtaining probable figures of future 
investment in transport is to investigate the 1976-80 National 
Economic Plan (Table 6.4). Table 6.4 gives transport investment 
figures for Jordan with those parts in the Amman Region shown 
in parenthesis. The figures indicate that the sum of JD 35 
millions was spent on transport in the Amman Region between 
1976-80 and that of this amount only JD 0.7 million was spent 
on buses; or approximately JD 140,000 per year out of a total 
of JD 7 million per year.

What are the factors that have to be considered in 
planning future transport investment in the Amman Region?

1. Over this planning period (1981-86) there will be
an expected population growth of 25%. It is clear that in order 
for living standards to be maintained, total revenue will have 
to increase in line with those population increases.

2. It is important to bear in mind the general state 
of Jordan's economy which largely depends on unpredictable aid



Transport
Sector

TABLE 6.4
TRANSPORT INVESTMENTS FOR THE EAST BANK - 1976 TO 1980

Expenditure in JD million

1976 1977 1978 1979 1980 Total

Roads 7.8(0.4) 8.9(1.2) 7.7(0.6) 6.8(1.8) 6.2(1.0) 37.4(5.0)
Rail 1.5( - ) 3.0( - ) 4.5( - ) 5.0( - ) 14.0( - )
Port 8.2( - ) 6.4( - ) 8.7( - ) 5.5( - ) 28.8( - )
Airports 7.4(7.2) 9.8(9.6) 8.1(8.0) 4.5(4.5) 29.8(29.3)
Buses 0.2(0.2) 0.3(0.3) 0.2(0.2) - 0.7(0.7)

Total 25.1(7.8) 28.4(11.1) 29.2(8.8) 21.8(6.3) 6.2(1.0) 110.7(35.0)

Source: National Economic Plan 1976 - 1980.

•o>Ul
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from other countries and upon remittances from Jordanians 
working abroad; for example, foreign aid and remittances totaled 
in 1976 JD 250 million compared to a gross domestic for that 
year of about JD 400 million.

3. It is questionable whether domestic production 
would pull ahead of demographic growth and inflation over the 
planning period 1981-86. It would be useful to keep in mind 
what has been discussed earlier about the fact that at present 
40% of the population in the Amman Region are living below 
poverty level.

4. In the conditions of the Amman Region therefore; 
an important factor to keep political stability is to take 
care of the poor over the next five years as a matter of 
priority for investment. The transportation sector cost of 
doing so is approximately JD 2 million/year.

5. How much to spend on transportation in Jordan at 
present (1981) is largely a political question. How it is to 
be spent is the technical one; it is here that the planners 
have a role. Assuming that the budget for transport in Amman 
Region is approximately JD 8 million per year for the planning 
period 1981-86, it is a matter of priority to put 25% of the 
transport budget aside to take care of the travel needs of the 
poor in the Amman Region. The transport projects for the poor 
would be given priority in a package of projects that could be 
selected to fit the available budget, and tailored to the 
inevitable changes in budget allocation.
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6. Some ideas to finance the transport system supply
needs of the poor in Amman Region include adopting policies
that would result in less money spent on constructing new
residential streets and/or through tax put on auto road users
from which an efficient public transit supply could be financed.

Many of Amman's transport problems are ultimately
related to one thing: the lack of a pricing mechanism for
urban roads. The problems that stem from this are basically of
two kinds: a) those related to urban sprawl, and b) those that
are related to traffic congestion.

There has been a considerable urban sprawl in Amman
Region in the past three decades as described earlier in this
chapter. Residential streets make up a large part of the cost
of servicing new residential areas. The relationship between
residential density and the cost of servicing is a complex one,
but if density is reduced, the per capita cost of servicing

2 6increases substantially. The system for building residential
streets at present (1981) in Amman is that the developer gives
25% of developed land to the municipality for roads, but it is

27the municipality that constructs and pays for them. This 
results in considerable burden on the budget for transport; 
therefore, it is suggested in this research study that a new 
policy should be adopted whereby developers of new areas pay for 
most of the cost of new residential streets and other services. 
The reduction in the cost of building new streets would clearly 
make more money available in the budget for financing the
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transportation system supply needs of the poor in Amman.
The problem of congestion in Amman is due to Amman's

topography (mountains) and the tremendous increase in car
ownership in the years 1970-78. In 1978 there were more

28than five cars on the road for every one in 1970. In
Amman, more and more middle class and rich families are
buying cars for which they expect road space to be provided
by the government. At present (1981) the automobile owners
are not charged for the costs they incur when they use roads.
It is suggested therefore that a specific tax should be put on
auto road users of the Central Business District of Amman to
reduce congestion at peak hours (similar to what has been
done in Singapore and described in Chapter III). The money
collected from auto users would be used to finance an
efficient public transit system in Amman for the poor and
middle class families.

7. Transport policy in Amman Region is made by four
ministries, six municipalities, and two governorates, and in
addition there is the influence of the National Planning

29Council and the Amman Urban Region Planning Group.

The solution to problems of coordination which avoid 
the dangers of overcentralization and overregulation in 
Amman Region is in the establishment of a small analytical 
and policy unit close to the center of municipal decision­

making, to be called The Public Transport Unit.
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The Public Transport Unit would serve two basic 
functions ;

1. Ensure that local public transport services 
will offer standards of service and cost convenience which 
will meet the needs of the public, and encourage the 
greatest possible use of public transport, both immediately 
and in the future; and

2. Act as the link between the realities of 
present conditions and the long-range plans for the future, 
and to see to it that what is done now is consistent with 
and leads logically into the accomplishment of future
plans. It should serve to bring together the public transport 
undertakings and regulatory agencies with the other groups 
which deal with the wider aspects of economic development, 
social, environmental and land-use planning, traffic control, 
and road construction, so that each may have a better 
understanding of the objectives, problems and potentials 

of the other, and of the role which public transport can 

play in the solution of urban mobility problems.

Staff Members should include:

1. A Director General or Senior Operation Officer, 

who would act as a head of the special unit. This officer 

should if possible have had management experience in public
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transport operation, and a good working knowledge and 
understanding of scheduling, routing, fares, equipment 
and manpower assignment, labor relations, finance and 
accounting, and maintenance.

2. A qualified Accountant, who would be respon­
sible for instituting uniform accounting and reporting 
procedures, auditing source records, and preparing composite 
summaries and analysis.

3. An Economist, with qualifications in the analysis 

and use of statistics;

4. A city Planner, with knowledge of environmental 

transportation as well as land-use planning, and who would 

work closely with the Municipal Research and Planning 

Division.

Some additional support staff will be required, 

particularly in the areas of (a) mapping, (b) graphic 

presentation, and (c) statistics and records. In addition, 

a small staff of traffic inspectors to verify schedule, 

loading standards, bus stop locations and amenities, and 

traffic-related causes of delays.
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Spatial Analysis in Wahdat Sons- Amman Region/ Jordan
The main objective of the following example on spatial 

analysis is to demonstrate the application of the need 
approach to transportation planning spatially (as described 
in Chapter V) on data from the study area (see Fig. 6.2) of 
the Amman Urban Region in Jordan.

One of the important factors in identifying areas 
with low mobility is the distribution of the poor spatially. 
Based on the household survey^^ and the definition of the poor 
as those with income below JD 100 per month, two figures were 
developed that show where the poor people live and their 
percentage for each zone^^ (see figures 6.4 and 6.5).

The Amman bus and servis taxi routes terminate in 
various parts of the central area (see figures 6.13 and 6.14).
For example, to make a journey from one side of Amman to 
another by bus; a passenger has to travel in one vehicle to 
its central area terminal, walk across town to the second 
terminal and then take a bus (as has been discussed in an 
earlier section of this chapter).

Figures 6.4, 6.5, 6.13 and 6.14 indicate that:
1. The poor are spread over most of Amman Urban Region,
2. Higher percentages of the poor live in Amman 

Environments; or at the outskirts of Amman City, and
3. There are too many trip interchanges at the CBD 

"-’hich add to the travel time and cost of the poor.
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«T.U

WAHDAT 
ZONE 45

Legend;
PTC Routes (Feb. 80)

  Other Principal Roads
®  PTC Route Terminal 

Scale :0 . 500m . 1000m

Fig. 6,13 Public Transport Corporation (PTC) Bus Routes in 
Amman, 1980.

Source: Based on Fig. 8.4, Amman Region Transportation
Study, Phase 1, Final Report, 1980.



153

WAHDAT 
ZONE 45

Legend;
Servis Taxi Routes 
(Feb. 80)
Other Principal 
Roads

Scale:0

Servis Taxi Route 
Terminal

500m . 1000m

Fig. 6.14 Servis Taxi Routes in Amman, 1980.
Source; Based on Fig. 8.1, Amman Region Transportation Study,

Phase 1, Final Report, 1980.
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The conclusion from the above are that many of the 
poor have to travel considerable distances to reach the 
Central Business District of Amman City where a high percent­
age of employment opportunities exist. The lack of adequate 
public transport systems in the Amman Region and the high 
cost of travel as related to the income of the poor (as 
discussed in an earlier section) can effectively preclude the 
poor's participation in many employment opportunities that 
exist in the Central Business District and other areas of 
Amman City.

It has been suggested in Chapter II and V of this 
study that information by income and occupations should be 
collected for transportation need analysis. In the example 
of Amman, no accurate information was available to the author 
regarding occupations within each income group. However, the 
occupations of the following income groups could be charact­
erized as follows :

n00A
JD
JD

0-50/month
50-100/month

Hawkers, unskilled laborers, venders 
Semi-skilled workers

JD 100-150/month Clerical Workers

JD 150-250/month Skilled Workers
U00ft

JD 250-350/month Retailors, Professional & ^oup^^^^^
C
g JD 400+/month Entrepreneurs
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Transportation Supply and Demand Relative to 
Needs in Wahdat

The Wahdat zone was chosen as an example to demonstrate
the analysis involved in meeting "need" spatially at the zonal
level.

Wahdat zone (see figures 6.4, 6.13 and 6.14) has a
32population total of 44,500 or 5,933 households. Table 6=5 

has statistical information about the Wahdat. Figure 6.15 
indicates the existing modal split for the poor and the 
average population in Amman Region.

TABLE 6.5
33STATISTICAL INFORMATION ABOUT THE WAHDAT ZONE

________________Income Per Month____________________
JDO-50 JD50-100 JDlOO-150 JD150-250 JD250-350 JD400+

Zone Household
Percentages 9.8% 36.3% 20.7% 21.4% 8.4% 3.4%

No. of Households 581 2154 1228 1270 498 202
Work Trip Demand 
HBW/Household/
Day .66 1.45 2.11 2.48 2.72 3.08

Total Trip Demand 
Per Household
Per Day 2.78 3.38 5.79 7.63 9.27 11.7

Work Trip Need 
HBW/Household/
Day .814 1.58

Total Trip Need 
Per Household
Per Day 3.338 3.86
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Income Group JD 0-50
Per Month

14.74X

Strvfs Uit
ttorts Bus 2M

ScheduledBus

Income Group JD 50-100 
Per Month

V«ns/Picku|> 2.711

20%.

Works Bus

Average Household

• 0.69% School Bus

46.00%

Other Mode IX' 
School Bus

ScheduledBus ServisTeii

Pig. 6.15 Trip Percentage by Mode 
Source; Based on figures 6.8 and 6.9.
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A) Wahdat Zonal Trip Estimates 
Assuming the Government of Jordan has decided to

provide adequate public transit system supply for all trips
needed by the poor in addition to those trips demanded by 
the non poor currently taken on public transit:
1) a) Total Needed Work trips by the poor per day =

# of Households X Needed Work trips per household 
per day.

Based on Table 6.5 
(581 X .814) + (2154 X 1.58) = 3,900 

t) Total Demanded Work trips by other income groups
per day = # of Households X Demanded Work trips per 
household per day X Percentage of trips taken by 
scheduled bus and servis taxi.

Based on Table 6.5 and Fig. 6.13 
(1228 X 2.11 X 34%) + (1270 X 2.48 X 34%) + (498 X 
2.72 X 34%) + (202 X 3.08 X 34%) = 2618 

c) Total Work trips for Wahdat Zone per day =
3900 + 2618 = 6,520

Assume that the work trip is divided equally into 
two peak periods per day; the total work trips at each peak 
period is equal to:

6,520 = 3,260
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2) a) Total needed trips by the poor per day =
# of households X total needed trips per day.

Based on Table 6.5 
(581 X 3.338) + (2154 X 3.86) = 11,000

b) Total demanded trips by other income groups per day =
# of households X total demanded trips per day X
percentage of trips taken by scheduled bus and servis
taxi.

Based on Table 6.5 and Fig. 6.13
(1228 X 5.79 X 34%) + (1270 X 7.63 X 34%) + (498 X
9.27 X 34%) + (202 X 11.7 X 34%) = .8,160

c) Total trips for Wahdat Zone per day = 11,000 + 8,160 =
19,160

B) The Existing Transit System Supply in Wahdat Zone
The Wahdat Zone is one of the low income zones in

Amman Region that are served poorly by public transit. A
recent study (1979) of housing for low income groups in Amman

34Region supports this fact.
Public transit system supply that serve Wahdat Zone 

consist of the following:
1) Bus Route number 33 as shown in Figure 6.13 which circulates 

partially inside that zone. The "round trip" length of the 
bus route to the CBD is 8.6 kilometers and it consumes 42 
minutes. The bus fare is JD .04/trip. In 1980 there were 
14 buses allocated to the Wahdat Zone and they carried 
12,575 passengers per day.^^ (Average of 898 passengers/
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bus/day= A bus with 44 seats can handle 189 passengers 
assuming a one-way peak for 3 hours duration.)

2) Wahdat zone is served on its borders with zone 51 (see 
Figure 6.4) by servis taxi number 27 as shown in Figure
6.14. The "round trip" length of the servis taxi route to 
the CBD is 5 kilometers and it consumes 30 minutes. The 
fare in 1980 was JD .055/trip. No accurate information 
is available on how many passengers from the Wahdat zone 
were served by servis taxi number 27 or other servis 
t a x i s . I t  is also to be noted that no servis taxi 
circulate within the Wahdat zone. In estimating additional 
system supply required to circulate and serve the Wahdat; 
the only existing system considered would be bus route 
number 33.

C) System Supply Required
In the discussion provided earlier on "Strategies for 

Meeting Need" two main alternative policy options for providing 
transit system supply to the poor were discussed. In this 
section both alternatives would be discussed in terms of 
estimation of the transit system supply required at the zonal 
level in Wahdat if any of the two policy options were adopted.

Policy A; To provide servis taxis coverage in Wahdat 
at an adequate level of service capable of handling trips 
estimated for Wahdat.

a) How many servis taxis required to meet the work

trip only, assuming that the government is interested 
in meeting those trips that affect employment.
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The total work trips at each peak period equal 
to 3,260 passengers.
A servis taxi can handle 30 passengers at peak 
period (assuming a 3 hour peak).
# of servis taxis required at each peak period =

= 109 servis taxisV V

Therefore to meet the work trips 109 servis taxis 
are needed for six hours per day.

b) How many servis taxis are required to meet the total 
trips per day assuming that the government is inter­
ested in meeting all trips estimated for Wahdat,
Total trips for Wahdat zone per day as estimated 
earlier is 35,000 passenger trips/day. Non-peak 
period passenger trips per day = 19,160 - 6,520 = 
12,640. On the average a servis taxi can serve 
236 passengers/day.
# of servis taxis required per day for non-peak travel

12,640 _
236 ■ —

Therefore, to meet the total trips per day 109 
servis taxis are needed at peak period, and 54 
servis taxis at non-peak period.

Policy B; To provide bus service coverage in Wahdat at 
an adequate level of service capable of handling trips estimated 
for Wahdat.

a) How many buses are required to meet the work trip
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only assuming that the government is interested 
in meeting those trips that affected employment. 
The total work trips at each peak period equal to 
6 0 M  passengers.
A bus with 44 seats can handle 189 passengers at 
peak period (assuming a 3 hour peak).

# of buses required at each peak period =

buses.

Therefore, to meet the work trips ̂ 18 buses are 
needed for six hours per day.

b) How many buses are required to meet the total trips 
per day assuming that the government is interested 
in meeting all trips estimated for Wahdat.
Non-peak period passenger trips per day as 
estimated earlier = 12,640
On the average a scheduled bus in Wahdat can serve 
898 passengers/day.

# of buses required per day for non-peak travel

= M buses

Therefore, to meet the total trips per day 18 buses 
are needed at the peak period, and 14 buses at non­
peak period. Since in 1980 14 buses were working
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on the Wahdat bus route. The additional required buses =
18 - 14 = 4.

The Cost of Trips Supplied to the Poor by 
Servis Taxi System

The total cost = (total # of needed trips per day) X 
per day

(Existing fare - fare affordable by the
poor)

Assuming that trips are taken 313 days of the year;
The amount of work trips cost = 313 X 3900 X (.078 -

.051) = JD 33,000
The annual total trips cost (work and non work trips)

313 X 11,000 X (.078 - .051) = JD 96,400

The annual cost of an additional 4 buses to the existing 
bus system (assuming the collected fares are adequate to take 
care of the cost of operating the system).

At the cost of JD 40,000 per vehicle; assuming the 
bus life time is 12 years, and the interest rate 8%, the 
capital recovery factor would be equal to .1327.

The annual cost of additional buses in the Wahdat

4 X 40,000 X .1327 = JD 21,300

A statistical summary of spatial analysis in Wahdat 
Zone is provided in Table 6.6.
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TABLE 6.6

A statistical summary of transit system supply as 
related to estimated travel in Wahdat are provided below.

The Work Trip 
at Peak Periods

All Trips - Work 
and Non-Work Trips

# of trips in Wahdat 
zone per day 6,520 19,160

# of servis taxi 
required per day 109

109 at peak period 
54 at non-peak period

# of buses required 
per day 18

18 at peak period 
14 at non-peak period

Annual cost of policy 
A. (only servis taxi)

JD 34,180 33,000 + 96,400 = 
JD 129,400

Annual cost of policy 
B. (only buses)

JD 21,300 JD 21,300
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Phase III; Uncovered Deficiencies in Conventional 
Travel Demand Forecasting

The conventional long-range transportation/land use 
planning process that traditionally has been carried out in 
North American and West European cities has been adopted for use 
in the Amman Region Transportation study. The transportation 
study has been extensive and was a good example for the appli­
cation of the traditional approach to transportation planning.
The important question however is, whether such an application has 
been a useful one for Amman. The following points will discuss 
the question above ;

1. Demand oriented models have been used in estimating 
the trips needed by the poor, which make 40 percent of the 
population in the Amman Region. The transportation study 
recognized the abundance of poor in the Amman Region.

There are a large number of very poor people 
in Amman and this problem will not disappear rapidly. 
Accessibility to economic and social opportunities is 
a basic goal but it is one that tends to slip away 
from the poor as a city expands and becomes increa­
singly dependent on motorized transport. The 
transport needs of the poor, and equally of the old 
and disabled, should not be forgotten.3'

The problem with demand models used in the Amman study 
was that they estimated the trips demanded by the poor as those 
observed at the time of the study, and they did not ask the 
question of what additional trips the poor need to 
make. Analysis of the transportation conditions of the poor in 
Amman discussed earlier in this chapter indicated that many 
areas where the poor reside lack adequate public transit systems
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and that the poor are paying a high percentage of their 
income on travel; so, these two reasons might be some of 
the reasons why the poor are not having higher trip demand; 
and that is why it is important to estimate trips by the 
poor based on their assessed need (as estimated earlier in 
this chapter). This would tend to support comments made 
in Chapter IV about the inadequacies of demand models to 
estimate the travel needs of the poor in developing 
countries.

2. In the Amman transportation study, trip patterns 
were correlated to such factors as income and car ownership. 
By using the base year correlation (1980), transport 
conditions were extrapolated to the future (1985, 1990,
2000). The problem with this approach to estimating future 
trips is that it may be biased towards preservation of the 
poors' highly unbalanced and unsatisfactory conditions 
(which also confirms comments made in Chapter IV about the 
inadequacies of conventional travel demand models).

3. Much of the rapid growth in population (discussed 
earlier in this chapter) that Amman has seen in the past
has to do with unpredictable incidents in the Middle East 
(such as the wars of 1948 and 1967 which forced more than 
one million Palestinians to move to the East Bank of Jordan). 
The conditions that have led to such incidents in the past 
still exist (mainly the unresolved highly explosive issue of
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the Arab people of Palestine and more recently the Lebanese 
situation). So, in the conditions of Amman, it is very 
risky to try to predict the population growth in a certain 
zone by land use models twenty years from now or even ten 
years from now.

4. The structure of Jordan's economy should be con­
sidered carefully when planning future projects. Table 6.7 
demonstrates Jordan's dependence upon aid from other countries 
and upon remittances from Jordanians working abroad, principally 
in the gulf states. Remittances from Jordanians working in the 
gulf states might decline in the future as their expertise 
would be replaced by the newly educated gulf states own popula­
tion. Also, the aid from foreign governments is not a stable 
matter, and depends largely on the political atmosphere in the 
Region from one year to another. In circumstances such as those 
of the Jordanian economy it would be difficult to make long 
range transportation planning investments, simply because there 
is no way to financially guarantee a long range plan. Also, 
it is not possible to estimate accurately employment oppor­
tunities by zone twenty or even ten years from now; and attempt 
to build transportation models based on such information.

The conclusion drawn from this section is that the 
need approach presents an improved method over demand modeling 
for the purpose of assessing the travel requirements of the 
poor in the Amman Urban Region.



TABLE 6.7
TRENDS IN THE EAST BANK ECONOMY - 1967 TO 1978

Year GDP (J.D 
millions)

Per capita 
GDP (J.D)

Per capita 
GDP at 1975 
prices (JD)

Foreign Aid 
(JD million)

Alternative estimates of Remittances 
from Jordanians working abroad 
(J D millions)
Central Bank Department Royal 
of Jordon of Scientific 

Statistics Society

1967 131.2 120 216 (crude 
estimate)

- - - -

1968 156.1 139 - - - “ -

1969 183.4 115 - - - -

1970 174.4 105 - - - — -

1971 186.2 108 - - - - -

1972 207.2 117 - 66.0 - 7.4 -

1973 218.2 119 - 61.1 - 14.7 -

1974 247.3 131 - 84.8 - 24.1 -

1975 278.6 143 143 138.0 53.4 53.3 -

1976 401.7 197 177 122.8 136.6 131.6 131.6
1977 477.6 225 176 - 143.7 137.8 139.8
1978 561.6 253 185 - « 140.0

Sources: Statistical Yearbook, Department of Statistics» Amman 1975-1978
Planned Development in the Balqa - Amman Region, Interim Report, Amman Urban Region 
Planning Group, Amman, 1979.

indicates data not available from the above sources
•-J
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Example Two; Nonspatial Analysis

Governments in developing countries play a large 
direct role in fields such as transportation and urban 
services. Direct government participation includes investment, 
operation, and pricing of the infrastructure of government 
transport services. In addition, governments regulate (to a 
greater or lesser extent) the private sector firms that per­
form transport services.

Policymakers are often involved in debating whether 
the government should participate in economic activities 
related to transport, and if so, what the pricing structure 
should be. The criteria for government involvement based on 
the need approach to transportation planning involves:
a) the identification of income groups (by types of occupation) 
who are living below the poverty level (a detailed discussion 

on how to estimate income groups below the poverty line is 

provided in Chapter II), and b) providing the needed acces­

sibility at an acceptable level of expenditure through the 
implementation of specific mobility and pricing policies 

designed for that purpose (methods to estimate needed trips 
are provided in Chapter V).

The developing countries are faced with limited 

resources to devote to transport projects. Consequently,



169

measures aimed at reducing the demand for building new roads 
are often implemented. An example for such a measure is 
the "Road Pricing Scheme" for Singapore in 1975. This 
scheme was introduced by the government in the form of its 
"Area License Scheme." Data from Singapore's Area License 
Scheme on mobility, trips per day, and cost of travel by 
different income groups were manipulated to produce Figure 
6.16 for vehicle-owning households and Figure 6.17; for the 
nonvehicle-owning households (as well as figures 6.18 and 
6.19).

Figures 6.18 and 6.19 demonstrate the mobility 
and expenditures on travel by different income groups before 

and after Singapore's Area License Scheme. A transportation 

planning based on the need approach would have predicted 

the mobility loss by the poor (by estimating the change in 

the elasticity of travel demand for the poor as a result of 

the change in the cost of travel) and would have compensated 

them by alternative means of public transit supply.

The relationships indicated in the figures could be 

useful for the purpose of policy analysis. For example, an 
increase in the cost of travel as a result of road pricing 

policy would have an identifiable effect on the mobility of 

different income groups. This mobility could be detected 
before the implementation of a road pricing project (by
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estimating the change in elasticity of travel demand as a 
result of change in travel cost for different income groups). 
Also, the additional mobility required as a result of an 
increase in income of a population group could be estimated 
from these figures.

One method to attack the problem of mobility for the 

poor is to provide trips equal to those just above the poverty 
level (see Chapter V). Assuming that S$600 is the poverty 

line in Singapore, it would be possible to estimate from 

Figure 6»16 and Figure 6.17 the additional trips needed at 

each cluster. (Multiply additional trips needed times 

number of households.) Once the total needed trips is 

estimated, alternatives for the transportation system supply 

could be studied and, consequently, the budget that should be 

allocated to attack the problem of mobility for the poor. 

Depending on the income by different groups of the poor, a 

pricing policy could be set for public transit so that the 

user cost would not exceed the nine percent user standard for 

expenditure on travel.
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Figure 6.16 Mobility, Trips per Day, and Expenditure on Travel 
by Different Income Groups, Vehicle-Owning 
Households - Singapore (1975).

Source; Travel and Income Data on Singapore are based on
Y. Zahavi & G. Roth TRB Paper, 1980. Cost of travel 
data is based on information the author obtained from 
Wilbur Smith & Associates 1980.
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Figure 6.17 Mobility, Trips per Day, and Expenditure on Travel 
by Different Income Groups, Nonvehicle-Owning 
Households - Singapore (1975) .

Source : Travel and Income Data on Singapore are based on
Y. Zahavi & G. Roth TRB Paper, 1980. Cost of travel 
data is based on information the author obtained from 
Wilbur Smith & Associates 1980.
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Figure 6.18 Mobility and Expenditure on Travel by Different 
Income Groups, Vehicle-Owning Households - 
Singapore (1975).

Source: Travel and Income Data on Singapore are based on
Y. Zahavi & G. Roth TRB Paper, 1980. Cost of travel 
data is based on information the author obtained from 
Wilbur Smith & Associates 1980.
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Figure 6.19 Mobility and Expenditure on Travel by Different 
Income Groups, Nonvehicle-Owning Households - 
Singapore (1975).

Source : Travel and Income Data on Singapore are based on
Y. Zahavi & G. Roth TRB Paper, 1980. Cost of travel 
data is based on information the author obtained from
Wilbur Smith & Associates 1980.
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Example Three; Spatial Analysis 
A step-by-step application of the proposed need approach 

to spatial analysis on data from Santiago, Chile. Data and 
maps of Santiago areas travel characteristics were obtained 
by the author from the World Bank (1980). The maps of Santiago 
were manipulated to illustrate the need approach to spatial 
analysis and are available in Appendix L. The data of Santiago 
was used to demonstrate the steps required in the application 
of spatial analysis as described in Chapter V.
Step 1
a) The urban area is to be divided into clusters (clusters 

or the neighborhood groupings of people could be parcels, 
census blocks or tracts; depending on available data).

A Cluster

Urban Area

b) A decision is to be made of the factors that are believed 
to be indicative of low mobility.

Based upon available data from Santiago, Chile, the 
following factors are considered as indicators of low 
mobility.
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1. Vehicle per household
2. Household income
3. Distance on public transit
4. Trips per day
5. Travel time per day
6. Distance traveled per day
Maps of Santiago divided into clusters by the above 

factors were made available to the author by the World Bank. 
These maps are available in Appendix J.
Step 2

Each factor mentioned in Step 1 is rated on its own 
separate and different interval scale by category ratings 
(category ratings are estimates of relative influence among 
categories of a single factor).

The category ratings of factors in Santiago :
a) Households were divided into six categories for each 

factor. The categories of vehicle ownership factor as 
represented graphically is shown below.

b)

0.80 - 3.00 
0 40 - 0 80
0 - 2 7 - 0 /o
0 -ia - 0 27
0 1 2 - 0 18
0-00 - 0 12

Vehicles Per Household 
(A higher rating of vehicle 
ownership per household 
indicates more mobility.)
Ratings of vehicle ownership per household were plotted 
on the map of Santiago to indicate graphically the rate 
of vehicles per household for each cluster (as shown
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below and in Appendix J).

c) A weight or multiplier equal to one was assigned to the 
factor of vehicle ownership, as well as to other factors 
in Santiago. (Weighting multipliers are estimates of 
relative influence among separate factors.)

d) Since each factor mentioned in Step 1 would be rated on 
its own separate and interval scale, a range that is 
common to all factors has to be developed. The chosen 
range for Santiago data was 0 to 10, and the transformation 
technique could be presented in the following equation.

fwhere: rij is the transformed rating for category i,
rij is the originally assigned rating for category 
j of factor i, and
^^max the maximum rating given any category of
factor i.
The transformed values for vehicle ownership: For

category ratings of 0.8 to 3.00 vehicles per household
rij = .335

rij = X 10 = 1.12
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The same procedure is worked out for other category 
ratings as shown below.

Vehicles Per Household Category Ratings Transformed Values
0.80-3.00 6.33
0.40-0.80 2.00
0.27-0.40 1.12
0.18-0.27 0.75
0.12-0.18 0.50
0.00-0.12 0.20

Step 3
Transformed values for all factors are estimated and

mapped as it has been done for the factor of vehicles per
household. Two examples are given below on a) household income 
and b) distance traveled on public transit.

Transformation 
Category Ratings Values

Household Income in 11,000.00-20,000.00 8.25
Pesos/Month for 7,000.00-11,000.00 4.50
Santiagof Chile in 5,000,00“ 7,000.00 3.00
1977. 4,000.00- 5,000.00 2.25
(Higher income indicates 3,000.00- 4,000.00 1.75
more mobility.) 1,000,00- 3,000.00 1.00
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Category Ratings Transformed Values
b) Distance on Public 17.00-30.00 7.83

Transit in Kilometers/ 13.00-17.00 5.00
Traveler/Day. (Longer 11.00-13.00 4.17
distances per traveler 9.00-11.00 3.33
per day indicates higher 7.00- 9.00 2.67
mobility.) 4.00- 7.00 1.83

Transformed values for other factors are obtained 
similarly to the examples given above. The values obtained 
are shown below as well as on the maps of Santiago in 
Appendix L.

Transformed Values for the Factors That are 
Considered as Indicators of Low Mobility 

in Santiago, Chile
Household Vehicles 
Income in Per 
Pesos/Month Household

Household
Income

Distance 
on Public 
Transit

Trips
Per
Day

Travel Time 
Per Day

Distance
Traveled
Per
Day

11,000-20,000 6.33 8.25 7.83 8.50 8.59 7.75
7,000-11,000 2.00 4.50 5.00 6.81 6.86 5.00
5,000- 7,000 1.12 3.00 4.17 6.44 6.25 4.13
4,000- 5,000 0.75 2.25 3.33 6.13 5.63 3.50
3,000- 4,000 0.50 1.75 2.67 5.88 5.00 3.00
1,000- 3,000 0.20 1.00 1.83 5.83 4.22 1.88
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Step 4
a) The transformed values from all factors would be added 

together to form one total score representative of the 
degree of mobility that exists in different clusters.

b) The difference between the lowest and the highest 
"total scores" is divided into five equal values as 
shown below for the Santiago data.

highest
mobility

lowest
mobility

35.8-40.0
31.6-35.8
27.4-31.6
23.2-27.4
19.0-23.2

c) The "total scores" which are representative of the degree 
of mobility could be plotted on the clusters in three

1. Total scores placed 
on each cluster,

2. or graphically presented,

d) A grid system could be used
for possible computerization 
as shown in Figure 6.20 of 
Santiago data. (By trans­
forming the values for all factors individually on the 
grid system and adding the values for each square by
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itself to form one total score representative of the degree 
of mobility within that square.)

The data obtained in the Amman Region Household Survey 
(1980) could be useful to do a similar analysis performed on 
Santiago, Chile. Amman data, however, lacked certain infor­
mation such as the distance traveled on public transit per day 
and the total distance traveled per day.
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highestmobility

lowest mobility

I  35.8-40.0* 
31.6-35.8 
27.4-31.6 

123.2-27.4 
19.0-23.2

Degree of itobility

*The scores are representative of the degree of mobility that 
exists in different areas of Santiago, Chile.

Figure 6.20 Degree of Mobility
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Other Applications Which Could be Addressed 
by the Need Approach

(1) Objectives and evaluation criteria
The author proposes the following objectives for 

transportation development in the Amman Region based on the 
"basic needs" of the poor.
Transportation Need Performance Objectives;

a) Objective
To provide a transportation system that promotes 
rapid and easy movements thus minimizing travel 
time and/or distance traveled by the poor.
Criteria for Evaluation
1. Home to employment trip must be within 

tolerable limits and does not exceed 45 minutes.
2. In any home to employment trip distance 

traveled must not exceed 15 Kms.
b) Obj ective

The urban transportation system in Amman should 
operate with a minimum operational cost to users. 
Criteria for Evaluation
1. For income groups living below the poverty

level, expenditure on transportation must not 
consume more than 9% of total household income. 

Transportation Need Service Aspects
c) Objective

To improve the transportation infrastructure and 
services in low income urban areas which are often
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in poor condition, particularly in areas where 
households are living below poverty level.
Criteria for Evaluation
1. The improvement of local roads to urban 

communities with household incomes below
JD 100 per month presently served by below 
standard roads.

2. The provision of public service bus transport 
to communities identified through spatial 
analysis to have low mobility.

d) Obj ective
To re-restablish the movement rights of the 
pedestrian (a considerable percentage of which are 
poor), particularly in urban areas of Amman, where 
pedestrian movement is most extensive and 
concentrated.
Criteria for Evaluation
1. The restoration of the pedestrian's right to 

cross major urban roads at specific points 
where they are now grossly restricted and 
dominated by the 'rights' of vehicular flow.

2. The provision of an integrated pedestrian system, 
linked to major local activities and alternative 
transportation modes, both in urban centres
and residential neighborhood areas.
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e) Objective
To ensure that high income areas do not have public 
transportation services provided to them which are 
subsidized by the low income areas.
Criteria for Evaluation
1. The provision of public transportation services 

to areas with an average household income above 
JD 1200 per annum should be financed through 
local fares and not through profits made from 
high density poor areas.

f) Objective
To increase the capacity and number of public trans­
portation bus routes within Amman urban areas to 
accommodate the travel needs of the non-car owning 
community in general and the poor in particular. 
Criteria for Evaluation
1. The provision of public transportation services 

to areas of lowest mobility (identified 
through spatial analysis) as priority areas.

2. The provision of such services commensurate
to the travel patterns and distribution of the 
community's traveling habits and needs.

3. The provision of such services in a manner 
whereby the volume of need may be accomodated 
in the most efficient manner, given the 
available funds and transport facilities.
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g) Objective
To provide a transportation system within- Amman 
urban area which offers adequate physical, 
economic and temporal access to the basic 
necessities of life; including the basic 
commodities required for everyday living.
Criteria for Evaluation
1. The number of links provided to basic public 

services such as medical, educational and other 
public transportation services, as well as the 
number of links to main retailing centers and 
markets (both locally and within the urban 
centers).

2. The affordability of the public transportation 
service to the non-car owning community and 
low income groups especially those defined as 
poor.

3. The regularity and suitability of the public 
transportation service against the travel 
habits and volume of travel need.

4. The location of the major access points to the 
public transport service, which should be within 
walking distance of the majority of households.
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2) Transportation Problems and Policies Based on Need

Problems related to transportation need performance
1. The lack of efficient transportation system management

that allows the full utilization of present facilities 
and capacities.

2. The inadequacy of some transportation links that
contributes to congestion and longer travel times.

3. The lack of an integrated public transport system
which causes long queues and delays.
Policies

1. The provision of transportation links that improve
the system and permit rapid movements and minimize
distance traveled as permitted by available 
resources.

2. The application of an integrated, properly managed
transportation system that takes into account the 
coordination of different means and patterns of 
travel of the system.

Problems Related to Transportation Need Service Aspects
1. The inadequate and poor condition of transportation

infrastructure and services in low income urban areas, 
particularly where households are living below poverty 
level.

2. The erosion of pedestrian movement rights, particularly 
in urban areas, and the subsequent absence of adequate
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pedestrian facilities.
3. The suspected unintended indirect subsidization of 

bus public transportation to high income areas of 
Amman by lower income groups.

4. The inadequate public transportation services, 
particularly in urban poor areas for access to even 
the most basic of needs, as evidenced by the extensive 
use of the highly expensive call taxi.
Policies

1. Priority for investment to be made into public 
transportation provision, especially for low income 
areas at the urban and regional level, to accommodate 
both the needed trips that would require public 
transportation services and to utilize existing 
transportation infrastructure more effectively, giving 
priority to low income groups and areas of low car 
ownership.

2. Greater priority to be given to the rights of the 
pedestrian in urban areas, with both additional funds 
and rights being made available to accommodate, safer 
and more pleasurable pedestrian movement, both as a 
means of access to modes of transport, other activities 
and as an activity in itself.

3. Subsidies to be provided for public transportation 
services to low income areas, particularly at the edge
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of urban areas, which would otherwise be isolated 
from the main urban services of the Amman Region and 
would not qualify for public transportation 
facilities on commercial grounds of public trans­
portation operation.

Problems Related to Transportation Operating Cost Aspects
1. The absence of efficient public transport means on 

certain routes leads to the use of other means thus 
consuming more than what is tolerable by the household 
income.

2. The length of certain transport routes or the 
deficiency in the geometry and pavement conditions of 
some links lead to high operational cost of buses 
operated by the Public Transport Corporation (tire 
costs, depreciation of vehicles, value, etc.).

Policies
1. Subsidizing the public transport routes and means in 

low income areas to reduce the household expenditure 
on transportation so it does not exceed 9 percent of 
the income.

Example of a Program
Rerouting of public transport routes to reduce costs, 

improvement of road conditions and provision of bypass routes. 
Special low fare programs in poor areas.
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Footnotes

1

'Ibid., p. 7.
Jordan Urban Project, Final Report, p. 7.

2,

^Amman Region Transportation Study, Technical 
Memorandum 1, pp. 1-2.

^His Majesty King Hussein in his instructions to the 
Prime Minister on the occasion of the establishment of the 
Ministry of Municipal and Rural Affairs, February 13, 1965.

^National Planning Council, The Three Year Development 
Plan (1973-1975), Amman, 1973, p. 16.

^National Planning Corporation, Five Year Plan 
1976-1980, Amman, 1976, pp. 26, 53.

^Jordan Urban Project, Final Report, October 1979.
8This information has been revealed to the author 

through direct contact with officials from the Department of 
Statistics in Amman, Jordan, in January 1981.

9Jordan Urban Project.
^^The household survey data was made available to the 

author by officials of Amman Municipality on February 1981.
One out of the three household survey data tapes wasn't 
readable, however the other two tapes were in good condition 
and had 1156 samples representing all income groups in the 
Amman Region. The analysis of the travel habits of the
poor was done with 269 samples (or 65.31% of all samples)
representing the two income groups JD 0-50 per month and 
JD 50-100 per month.

Amman Region Transportation Study, Phase 1 Interim 
Report, p. 26.

12In estimating the number of needed trips by the 
poor through gap analysis, the goal would be to reach the
same number of trips taken by the average of all households
in Amman Region.
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13Operating speeds are;
Scheduled Bus 
Servis Taxi 
Call Taxi 
Private Car

16 km/hr 
20 km/hr 
20 km/hr 
30 kiti/hr

Average fare per trip on:
Scheduled Bus = JD 0.058/trip 
Servis Taxi = JD 0.078/trip
Out of pocket cost for:
Private cars, vans, and pick-ups = JD 0.012/km 
Call taxi = JD 0.075/km in addition JD 0.15/trip
Cost of travel per day:
1. By scheduled bus 
2^ By servis taxi
3. By call taxi

# of trips X JD 0.058/trip
# of trips X JD 0.078/trip
# of trips X JD 0.15/trip
+ speed (,20km/hr) x travel time 

(hrs.) X JD .078/km 
speed (30 km/hr) x travel time (hrs.) 
X JD .012/km

4. By private cars, 
vans & pick-ups

14The scheduled bus & servis taxi line would be 
effected using the following co-efficient of level 
service variables or elasticity of demand variables (the 
coefficient of level of service figures are those 
associated with a change of 1% in the level of service):

HBW

Elasticity of demand for 
waiting time, minutes

-0.219

Elasticity of demand for 
number of transfers 
(interchanges)__________

-0.489
OHB
NHB
Source :

-0.272
-0.163

-0.526
-1.075

Amman Region Transportation Study, Technical 
Memorandum 10, Table 4.16, Hslcrow, Fox & 
Associates, Jouzy & Partners, September 1980.

15Since those poor in Amman Region make a large per­
centage of the non-wehicle owning households (and in the absence 
of more accurate figures on the elasticity of demand by 
the poor) the figures on elasticity of demand provided 
in footnote 11 were considered satisfactory for use in 
this study.
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Amman Region Transportation Study, Technical 
Memorandum 10, p. 73.

1_7As estimated from Table 4.3, Technical Memorandum 1,
Amman Region Transportation Study, 1980.

18As estimated from Table 4.1, Technical Memorandum 1,
Amman Region Transportation Study, 1980.

^^Gap analysis approach to estimate needed trips by 
the poor would be to reach the same number of trips taken by 
the average of all households in Amman Region as shown in 
Talbe K-5 in Appendix K.

20An example for estimating the percentage difference 
for the home based work, trips HBW:

Percentage difference = (g ' x 100%) - (100%) =166.58%
21Jordan Urban Project., Interim Sector Report 4,

Social Surveys (1), Table 8, p. 11.
22Amman Region Transportation Study, Technical 

Memorandum 9, Table 2.1.
23Amman Region Transportation Study, Technical 

Memorandum 1, p. 5.
^^Amman Region Transportation Study, Technical 

Memorandum 1.
25̂Ibid., p. 15.
26Servicing costs are closely related to the length of 

service lines, be they roads, cables or pipes. A doubling in 
area will therefore cause service line lengths to be 
multiplied by roughly the square root of two, an increase of 
40 to 50 percent.

27Planned Development in Balqa-Amman Region, Interim 
Report: September 1979, p. 111-8-30. Amman Urban Region
Planning Group.

2^Ibid., pp. 11-8-7.
29As it has been revealed to the author through 

discussions with officials of the Amman Municipality in 
February 1981.
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^^Amman Region Transportation Study, Technical 
Memorandum 9, Tables 2.15 and 2.16.

31The zonal division is based on Figures 3.2 and 3.3 
of Phase 1 Interim Report in Amman Region Transportation 
Study, February 1980.

32Amman Region Transportation Study, Technical Memorandum 
9, Talbe 2.3.

3 3Zone household percentages of different income groups 
is based on Table 2.15, Technical Memorandum 9 of the Amman 
Region Transportation Study. The trip demand for different 
income groups are based on information available in Appendix K. 
The trip needs are based on earlier section estimates of travel 
need for the poor.

^^Jordan Urban Project, Final Report, p. 48.
35Amman Region Transportation Study, Technical 

Memorandiim 1, Table 4.1.
^^Ibid., Table 4.3.
37Amman Region Transportation Study, Phase 1, Final 

Report, 1980.



CHAPTER VII 

CONCLUSIONS AND SUGGESTED RESEARCH 

Conclusions
This research study attempts to answer the following 

three questions:
Question One: Do the poor in cities of the developing

countries have genuine "transportation needs" that are 
essential to be met?

This study provides an analysis on a number of subjects 
that are related to the question above. These subjects are; 
urbanization, employment, mobility, expenditures on travel, 
and the changing objectives of development in the developing
countries. The conclusions from the analysis provided on these
subjects are:
• A discussion provided on the problem of rapid urbanization 
concluded that:

1. There might be certain advantages to urbanization 
at a certain level of economic development.

2. It is difficult to implement policies to stop 
migration from rural to urban areas,

3. The trend for rapid urbanization will continue 
in the next two decades (1980-2000) as indicated
by a population forecast by the United Nations.

194
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4. The increased urban sprawl has an unfavorable 
impact on the mobility of the poor. Data 
indicates that a high percentage of the trips 
by the poor are on foot.

• The study on the expenditures on travel in developing 
countries concluded that the poor often pay a higher percentage 
of their income on transport than the affluent (or generally, 
the non poor income groups of the population).
• A literature review concluded that adequate mobility is 
essential to conquer poverty and that the inadequacies of public 
transport systems and long journey times to work as well as the 
high cost of travel can effectively preclude participation in 
many employment opportunities. Squatter settlements in 
developing countries, often accounting for over a quarter of 
the city's population, frequently lack any effective public 
transport service. In many urban areas, poor workers spend 
four hours a day traveling to and from work and expend 25 
percent of their income on transport.
• Several world organizations believe that strategies for 
economic development in developing countries should be "need 
oriented" rather than "market-demand oriented." At present 
(1980), many developing countries have adopted and are working 
with a policy for "satisfying the basic human needs of the 
population." An important factor in a policy aimed at 
satisfying the basic human needs is the provision of a 
desirable level of access to opportunities (jobs, schools.
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hospitals, etc.) at an acceptable user time and cost. Conse­
quently, those countries that are politically committed to 
"a basic needs policy" for the poor have genuine transportation 
needs to be met.
• The summary of the conclusions to question two are: Cities 
in the developing countries have‘a considerable number of poor 
people who travel extensively on foot and pay a high percentage 
of their income for travel; i.e., the poor in developing 
countries have real "transportation needs." Adequate public 
transit is an important factor in making use of available 
employment opportunities. Governments that are committed to 
providing the basic needs for the poor have to supply the 
"transportation system supply needed" to make use of the 
available urban opportunities such as employment, health and 
education as well at acceptable user standards of time and cost.

Question Two: Is the conventional transportation
planning framework adequate for the purpose of analyzing the 
transportation needs of the poor in developing countries?

This study evaluated the conventional transportation 
planning framework for analyzing the transportation needs of 
the poor in developing countries. The conclusions that could 
be drawn are:
• The conventional transportation planning models fail to 
address "need," as it was demonstrated in the example of Amman, 
Jordan. In addition, this study is in agreement with some 
prominent authors who indicate that the conventional models are
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complex and expensive to apply, not capable of providing quick 
answers to policy questions, and cannot cope with the dynamic 
changes and data inadequacies in cities of the developing 
countries.

Question Three; What type of transportation planning 
framework is required for the purpose of analyzing the trans­
portation needs of the poor in developing countries? Does the 
proposed nonspatial/spatial analysis framework meet the desired 
qualities?
• The conclusion of this study about the type of transportation 
planning framework required indicates that it should:

1. address the transportation needs of the poor,
2. be easy to understand and inexpensive to apply,
3. provide quick responses to policy questions, and
4. require minimum data to apply.

. This study proposes a nonspatial/spatial analysis framework 
for analyzing the transportation needs of the poor in developing 
countries. The proposed framework requires a relatively small 
sample. Nonspatial analysis' main objective is to make use of 
data obtained from household interviews for policy analysis. 
Spatial analysis' main objective is to identify the zones in 
an urban area with deficiencies in transportation supply as well 
as estimate the trips needed by purpose at the zonal level.
The application of the proposed analysis framework on available 
data from Santiago, Chile, and Singapore indicated that the 
proposed framework is not a complex one to apply, and that it
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might be useful for application in developing countries that 
are committed to providing the basic needs for the poor. In 
the example of Amman, Jordon, the proposed approach was tested 
against the conventional demand approach used in a recent 
(February 1981) transportation study of Amman, Jordon. The 
conclusion drawn from the example of Amman is that the need 
approach presents an improved method over demand modeling for 
the purpose of assessing the travel requirements of the poor in 
Amman Region.

Prospects for Future Research
This study suggests the following areas for future 

research work:
1. A practical demonstration of the nonspatial and 

spatial analysis framework, proposed in this study, by a city 
in a developing country.

2. This research work dealt mainly with the travel needs 
of that segment of the poor who's main problem is that of 
earning "limited income." Further research is needed to study 
the structure of poverty in developing countries. Such research 
work would shed light on trips needed by the poor who have other 
problems beside being of "limited income." This segment 
includes the very old, the young, the chronically ill, the 
mentally retarded and others. Various segments of the poor 
might be in need of making certain types of trips for specific 
purposes that would require a certain level of service and 
different types of transportation supply than those used by
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the rest of the poor population. Future research should be 
directed towards developing precise techniques for estimating 
the poor’s "basic needs" for travel for every segment of the 
poor population, and the specific surveys required for that 
purpose.

3. The goal of mobility provided to the poor is to 
have an adequate level of access to urban facilities. Assuming 
that the basic needs have been evaluated by the government of
a developing country and that targets for improvements have 
been set (for example, eliminating over five years the lag in 
a region's health or educational services), the planner is 
faced with the fundamental question of deciding what criteria 
should govern the spatial distribution of facilities so as to 
make as many as possible available to the maximum number of 
users, while at the same time minimizing costs and problems of 
providing an adequate level of transportation system supply.
The decisions to be made on the "trade off" between transportation 
and facility location are complex ones and could make an 
interesting area for future research.

4. In terms of employment, the transportation system 
supply needs should be tied closely to future manpower require­
ments of cities in the developing countries. A detailed 
demonstration research project in a developing country could 
result in the development of transportation/manpower analysis 
techniques useful for the economic development of cities in 
the developing countries.
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APPENDIX A

Recent statistical, country-level data on population, GNP 
at market prices, GNP per capita, and average annual growth 
in developed and developing countries.
The data are based on the 1979 World Bank Atlas.
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Table A-1
Population (mid-1977 and mid-1978), GNP at 
and 1978), GNP per Capita (1977 and: 1978), 
Growth Rate (1970-77)

Market Prices (1977 
and Average Annual

ASIA
GNH at market prices rounded to US$ tens at millions. GNP per capita rounded to nearest US$10.

Srewth rate (%)
Popufattan

(000)
CNP at market prices 

|US$ millions)
GNP per capita

(US$) Pnpu-
lalion

GNP per 
capita (real)

No

1

Country

Cliitia, People's

mid-1977 mid-l97l(P) tan )3I8(P) 137? 1973(P) 1379-77 1370-77

Republic o f''t 902,337 914,139 372,800 424,620 410 460 1.6 4.5
2 Ittilia 531,726 643,896 100,180 112,560 160 180 2.1 1.1

Japan 113,216 114,053 737,180 836,160 6,510 7,330 1.2 3.6
Hangladesh 81,219 83,641 6,520 7,630 80 90 2.5 -0 .2

5 Pakistan 74,905 77,337 15,070 17,530 200 230 3.1 0.8

fi Viet Nam 50,647 52,179 n.a. 8,870 n.a. 170 3.1 n.a.
1 Philippines 44,473 45,639 20,410 23,250 460 510 2.7 3.7
fl Thailantl 43,326 44,345 18,660 21,790 ' 430 490 2.8 4.1

Korea, Republic of 35,953 36,616 35,150 42,460 980 1,160 2.0 7.6
10 Iran 34,782 35,849 n.a. n.a. n.a. n.a. 3.0 n.a.

11 Burma 31,512 32,205 4,330 4,900 140 150 2.2 1.3
12
\:\

China, Republic of 
Korea, Democratic

16,793 17,139 19,800 23,930 1,180 1,400 2.0 5.5

People’s Republic o f'•> 16,651 17,066 11,380 12,530 680 730 2.6 5.3
M Afghanistan 14,304 14,616 3,150 3,530 220 240 2.2 2.7
If. Sri Lanka 14,097 14,350 2,290 2,720 150 190 1.7 1.3

IB Nepal 13,322 13,627 1,450 1,580 110 120 2.2 2.4
' ; Malaysia 12,961 13,300 12,600 14,540 970 1,090 2.7 4.9
N- Irait 11,803 12,216 18,490 22,720 1,570 1,860 3.4 7.1
i;i Syrian Arab Republic 7,835 8,088 6.700 7,490 860 930 3.3 6.1
i'll Saiidt Arabia 7,633 7,870 55,210 63,310 7,230 8,040 3.0 13.0

21 Yemen Arab Republic' 4,982 5,098 2,540 2,960 510 580 1.9 n.a.
22 Hong Kong 4,536 4,522 11,890 14,050 2,620 3,040 2.0 5.8

24
Israel
Lao People's Democratic

3,604 3.716 13,570 15,300 3,760 4,120 2.8 2.0

Republic' 3,200 3,300 290 300 90 90 n.a. n.a.
25 Lebanon 2,939 3,011 n.a. n.a. n.a. n.a. 2.5 • n.a.

26 Jordan ' 2,888 2,985 1,960 2,270 940 1,050 3.3 6.5
27
2.M

Singapore^
Yemen, People’s Demo­

2,319 2,355 6,540 7,690 2,820 3,260 1.6 6.6

cratic Rejiublicof 1,717 1,749 600 740 350 420 1.9 11.2
29 Mongolia 1,530 1,575 1,330 1,470 870 940 3.0 1.6
30 Bhutan' 1,231 1,259 110 120 90 100 2.3 -0 .3

31 Kuwait 1,137 1,212 14,420 18,040 12,690 14,890 6.2 -0 .9
32 Oman 814 839 2,050 2,160 2,510 2,570 3.2 4.0
33 United Arab Emirates 750 804 11,100 11,440 14,800 14,230 16.7 -3 .6
34 Bahrain '•’ 343 368 1,390 1,510 4,050 4,100 7.1 0.2
3‘j Macao ' 291 299 370 440 1,270 1,460 2.3 17.1

3fi Qatar 215 223 2,440 2,840 11,370 12,740 10.3 -2 .4
3.1 Brunei ' 165 171 1,520 1,820 9,190 10,640 3.4 7.7
;!t; Maldives' 140 145 20 20 140 150 4.0 n.a.
33

I'l
Kaintitichea, Democratic n.a. n.a. n.a. n.a. n.a.

f.iiin.ittrb Of GNP per capita and its {growth rate are tentative.
.1 «: .tmwtion of GNP per capita, see TeenniLel Note, pa^e 22.
N r  (jLt capita relaies tu East Bank only. GNP per capita erowth rate relates to 1972-77

n.a. n.a. n.a.

>« iti.iiii^ tntt tfxpatnale community, tlie GNH per capita amounts to US$2,290 for 1977 and US$2,620 for 1978. 
•>«•1 «.apitd I'rowth rale relates to 1973-/7.

I'li-iMiimarv. 
Nut jvdilaDie.



Table A-2 ^10
Population (mid-1977 and mid-1978), GNP at Market Prices (1977 
and 1978), GNP per Capita (1977 and 1978), and Average Annual 
Growth Rate (1970-77)

GNP at market prices rounded to US* tens of millions. GNP per capita rounded to nearest US$10.
Popuiatieewmil GNP at market arises 

IDS* millient)
GNP per capita

(USS)

Growtk rate (% l
Popu­
lation

GNP per 
capita (teal)

No. Country miP-1977 nilP-197l(P) U77 1S«(F) H7J I97«(P) 7870-77 1870-77

1 Nigeria 78,982 81,039 40,540 45,720 510 560 2.6 4.4
2 Egypt, Arab 

Republic of 37,796 38,686 12,950 15,520 340 400 2.1 5.2
3 Ethiopia 30,245 31,011 3,280 3,640 110 120 2.5 0.2
4 South Africa 26,952 27,708 37,640 40,940 1,400 1,480 2.7 1.1
5 Zaire 25,694 26,410 5,290 5,510 210 210 2.7 -1 .4

6 Morocco 18,310 18,914 11,140 12.610 610 670 2.7 4.2
1 Algeria 17,152 17,701 19,570 22,290 1,140 1,260 3.2 2.1
:l Sudan' 16,919 17,390 5,650 5,540 330 320 2.6 2.5
ij Tanzania ' 16,363 16,871 3,440 3,880 210 230 3.0 2.1

1" Kenya 14,614 15,187 4,300 4,830 290 320 3.8 0.9

I I Uganda 12,049 12,421 n.a. n.a. n.a. n.a. 3.0 n.a.
Ghana 10,634 10,972 3,940 4,250 370 390 3.0 -2 .0

13 Mozambique ' 9,691 9,945 1,320 1,360 140 140 2.5 -4 .3
14 Madagascar 8,085 8,298 1,870 2,050 230 250 2.5 -2 .7

Cameroon 7,882 8,065 3,280 3,700 420 460 2.2 1.0

IB Ivory Coast 7,463 7,836 5,710 6,580 770 840 6.0 1.1
17 Rhodesia ' 5,683 6,913 3.070 3,320 460 480 3.3 -0 .1
1(1 Angola ' 6,575 6,739 1,840 2,000 280 300 2.3 -3 .4
l‘J Mali 6,129 6,297 720 760 120 120 2.5 1.9
2!J Tunisia 5,899 6,050 4,940 5,760 840 950 2.0 6.5

21 Malawi 5,597 5,780 860 1,010 150 180 3.1 3.1
22 Upper Volta 5,465 5,553 760 870 140 160 1.6 1.6
2.1 Senegal 5,240 5,377 1,980 1,830 380 340 2.6 0.4
2-1 /anibia 5,128 5,295 2,350 2,530 460 480 3.0 -0 .2
I".' Guinea 4,989 5,133 1,000 1,070 200 210 3.0 2.5

25 Niger 4,862 5,005 950 1,110 190 220 2.8 --1 .8
27 Rwanda 4,379 4,514 710 830 160 180 2.9 13

Chad 4,221 4,320 560 620 130 140 2.2 -1 .0
'iiriindi 4,156 4,271 550 610 130 140 1.9 0.6

Somalia ' 3,660 3,743 430 470 120 130 2.3 -1 .1

31 Benin 3J29 3,326 ' 670 770 2’0 2'T' 2.9 0.5
32 Sierra Leone 3,210 3,296 640 690 prin .-'.5
33 Libya 2,636 2,745 17,189 18,960 6,!,29 6 , i " ' -4 .5
34 Togo 2,350 2,418 650 m ?.<:> 5..1
35 Central African 

Republic 1,867 1,909 440 480 240 2',0 2.2 0.9

36 Liberia 1,684 1,742 740 820 410 4hO 3.4 1 1
37 Mauritania 1,503 1,545 410 420 270 - 5 ’.:
38 Congo, People’s 

Republic of the 1,423 1,460 710 780 590 5A3 2.5 0.8
39 Lesotho' 1,250 1,279 320 360 250
40 Namibia' 926 953 960 1,030 I,n.'9 1.'.' ■

41 Mauritius 906 918 670 760 740 8?." '..3 fi.n
42 Guinea-Bissau' 747 762 130 16(1 :h'3
43 Botswana 728 747 390 ' 41,0
44 Gambia, The 554 570 120 ■ 130 2:0
45 Gabon 533 539 1,700 1,930 3,:"0 11

46 Swaziland' 511 526 270 31(1 530 5"'' 2.'' 5.5
47 Reunion' 499 507 1,450 1,550 2,900 3,
48 Comoros 370 390 70 70 180 '
49 Equatorial Guinea 338 346 n.a. n.a. II.a. I',.'. p.:-.
50 Cape Verde ' 313 319 50 50 150 1!.: - -2.:

51 Djibouti ' 300 320 130 140 450 450 3.5 ■ 0.3
52 SaoTome and 

Principe'-' 82 85 40 40 460 499 ’ 3 |) n
53 Seychelles ' 62 63 60 70 9-in l,i'i.3 Ù

1 Estimates o! GNP per capita and its growth rate are tentative.
2 Mainland Tanzania.
3 GNP per capita growth rate relates to 1974-77.
(P)—Preliminary.
n.a.—Not available.
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Table A“3
Population (mid-1977 and mid-1978), GNP at Market Prices (1977 
and 1978), GNP per Capita (1977 and 1978), and Average Annual 
Growth Rate (1970-77)

SOUTH AMERICA
GNP at ma/fcet prices rounded to US$ tens of millions. GNP per capita rounded to nearest US$10. __

Pipulitiee
(000)

GNP at market prices
(USS millionsi

No. Csiintry mTp-ini fflid-197S(P) 1977 1971 (P) 1977

! Brazil 116,100 ÏÎ Ï4 3 0 163,880 187,19(3 "T,410
Arcentina 26,036 26,371 48,710 50,250 1,870
Colombia 24,605 25,136 18,760 21,790 760
I'eiii 16,363 15,820 11,800 12,440 720

'j Venezuela 13,513 13,965 35,480 40,710 2,630

6
;

Chile 10,553 10,734 13,160 15,180 1,250
Ecuador 7,324 7,550 6,000 6,890 820

u Bolivia 5,154 5,290 2,460 2,690 480
Uruguay 2,876 2,892 4,170 4,660 1,450

in Paraguay 2,810 2,893 2,100 2,450 750

11 Guyana 817 836 430 460 520
12 Suriname'": 381 389 710 820 1,870
13 French Guiana' 60 62 120 150 1,980

GNP per capita p ,,» .
—  latipo 

i9 i6 (P ) n io - t f

Growth rate {%l___
GNP per 

capita (real) 
1910-77

1,570
1.910 

870 
7‘10

2.910

1,410
910
510

1,610
850

2.9
1.3 
2.1 
2.8
3.4

1.7 
3.0
2.7 
0.2
2.9

550 2.0
2,110 - 1.1 
2,340 2.9

6.7
1.8
3.8
1.8
3.2

- 1.8
6.1
2.9
1.3
4.3

0.4
6.3 
1.2

I l - h l l l l l d l U S  w w r  p e l  V O H " "  1 “ '
; I,M ' per capita Krowth rate relates to 1973-77. 
I I ';— Preliminary.
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Table A-4
Population (mid-1977 and mid-1978), GNP at Market Prices (1977 
and 1978), GNP per Capita (1977 and 1978), and Average Annual 
Growth Rate (1970-77) 

NORTH AND CENTRAL AMERICA
GNP at market prices rounded to US$ tens ol millions. GNP per capita rounded

Population GNP at market prices
(OQQI (USS millionsi

to nearest US$10. 

GNP per cipiti
145»)

Growth rate (%j 
Popu- GNP per 
lation capita ireall

No Country mid-197? miS-1378(?) IS77 1978 (P) 1977 19)9 (PI 1919)7 1970 )7

1 United States 216,729 218,373 1,896,5.60 2,117,890 8,750 9,700 0.8 2.0
7 Mexico 63,319 65,470 73,720 84,150 1,160 1,290 3.3 1.2
3 Canada 23,320 23,568 194,660 216,090 8.35ÇL 9,170 1.2 3.4
4 Cuba 9,590 9,718 7,220 7,860 750 810 1.5 -1 .2
5 Guatemala 6,436 6,627 5,350 6,040 830 910 2.9 3.3

e Oominican Republic 4,980 5,128 4,190 4,680 840 910 3.0 4.6
; Haiti 4,749 4,831 1,090 1,240 230 260 1.7 ,2.1
a El Salvador 4,255 4,382 2,510 2,810 590 600 3.1 2.1
3 Honduras 3,322 3,441 1,410 1,650 420 480 3.3 0.0

10 Puerto Rico 3,303 3,365 8,090 9,150 2,450 2,720 2.8 0.1

T1 Nicaragua
Jamaica

2,411 2,490 2;090 2,100 870 840 3.3 2.5
17 2,101 2,131 2,230 2,350 1,060 1,110 1.7 -2 .0
13 Costa Rica 2,061 2,110 2,870 3,250 1,390 1,540 2.5 3.2
K Panama 1,771 1,826 2,120 2,350 1,200 1,290 3.1 -0 .1
15 Trinidad and Tobago 1,118 1,137 2,930 3,310 2,620 2,910 1.2 1.5

16 Martinique' 322 321 1,120 1,270 3,470 3,950 0.1 5.7
>1 Ctiaileloupe' 319 319 820 910 2,560 2,8.60 0.2 2.9
il’ Netherlands Antilles' 244 246 680 780 2,780 3,150 1.3 0.5
1" Harhados 248 250 440 490 1,770 1,940 0.5 2.6
7u Haiiamas ' 213 218 520 570 2,450 2,620 2.7 -7 .2

71 Belize ' 130 132 100 110 750 840 0.9 4.7
77 St. Lucia' 118 120 70 80 560 630 2.3 0.7
7:1 Grenada ' 105 105 50 60 470 530 1.8 -3.2
71 St. Vincent' 103 105 30 40 320 380 2.3 -2 .2
75 Virgin Islands (U S)' 98 101 510 540 5,190 5,350 3.6 0.6

76 Dominica ' 77 77 30 30 400 440 1.2 -4 .1
7/ Antigua ' 73 74 60 70 860 950 1.3 -3 .7
75 llerntud.: ' 54 54 460 500 8,520 9,260 0.5 2.4
73 St. Kitts-Nevis ' 50 50 30 30 610 660 0.9 1.6
> t O f GNP per capita and Its growth rate are tentative.

• •I c%iiinatiun of GNP per capita, see Teclinicai Note, page 22 
I'felinnnary.

22.
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Table A-5
Population (mid-1977 and mid-1978), GNP at Market Prices (1977 
and 1978), GNP per Capita (1977 and 1978), and Average Annual 
Growth Rate (1970-77)

EUROPE
GNP at market prices rounded to US* tens of millions. GNP per capita rounded to nearest US$10. __

No Coiinirt

P a iu lititR
(000)

midTorY midtÔÎOIP)

CNP I t  n irk e t prices 
(US* millions) 

io n  (970 (P)

GNP per c ip it i
lUSS)

1977 1978 (P)

Grenlli 
Popu- 
lelion 

ISM 77

rele (%) _ 
GNP per 

c ip ila  (real) 
1S7S-77

1 U S S R " 258,932 ’ 261,234 861,210 965,520 3,330 3,700 0.9 4.4
1’ Germany, Fetleral 

RepuUlic of 51,418 61,212 529,380 587,700 8,620 9,600 0.2 2.2
3 Italy 56,468 56,800 199,270 218,320 3,530 3,840 0.7 2.0
•1 United Kingdom 55,932 55,918 254,100 281,090 4,540 5,030 0.1 1.6

3.13 France 53,051 53,182 397,670 439,970 7,500 8,270 0.7

6 Turkey
Spain

41,949 42,925 46,580 .51,750 1,110 1,210 2.5 4.5
; 36,298 36,655 118,170 128,920 3,260 3,520 1.0 3.6
0 . Poland 11 34,724 35,081 114,280 128,330 3,290 3,660 1.0 6.3
!i Yugoslavia 

Romania ' »
21,738 21,933 45,600 52,340 2,100 2,390 0.9 5.1

in 21,648 21,853 33,030 38,170 1,530 1,750 0.9 9.9

11 German 
Ueinocratic 
■Heijuijlic '■» 16,857 16,859 .85,400 95,490 5,070 5,650 -0 .2 4.9

1? Czechoslovakia'-» 15,013 15,120 63,640 71,320 4,240 4,720 07 4.3
13 Netherlands 13,864 13,971 106,930 117,190 7,710 8,390 0.9 2.2

5.1Hungary '•» 10,628 10,672 32,940 36,860 3,100 3,450 0.4
I ’, Rulgiiim 9,845 9,870 81,550 89,520 8,280 9,070 0.3 3.5

IB Portugal 9,577 9,653 17,580 19,540 1,840 2,020 0.8 3.1
•/ Greece 9,231 9,325 27,200 30,530 2,950 3,270 0.7 4.0
!!■ •Uilg.irla '•» 8,835 8,892 25,000 28,450 2,830 3,200 0.6 5.7

en 8,263 8,297 77,200 84,750 9,3-10 10,210 0.4 1.2
in Austria 7,506 7,498 48,390 52,720 6,450 7,030 0.2 3.8

21 Switzerland 6,327 6,286 70,110 76,050 11,0.80 12,'00 n 0 0.1
22 Denmark 5,076 5,084 46,520 50,410 8,160 0
23 Finland 4,732 4,745 29,5‘i0 32,320 6,190 iii;;.'::
24 Norway 4,034 4,048 34,560 38,500 8,570 oil';-
25 Ireland 3,198 3,234 9,770 11,210 3,060 3,-17' 2.1

26 Albania '•» 2,545 2,605 1,670 1,920 560 740 2.5 4.1
27 Cyprus 644 645 1,180 1,370 1,830 2,1:9 0.3
28 Luxembourg 357 358 3,440 3,730 9,540 10,4 O'
29 Malta 333 335 620 730 1,870 2,16; 31."
30 Iceland 223 226 1,710 1,880 7,690 8,32'

31 Channel Islands' 132 133 460 550 3,510 4,170 9.9 -9 .2
32 Isle of M an' 61 62 180 210 2,940 3,360 -  1.6
33 Greenland ' 50 50 310 349 6.280 6,7i7;

8 ,0 '':34 Faeroe Islands' 42 43 320 359 !  ,b'iO
35 Gibraltar' 30 31 100 110 :I,190 3,666'

1 Estimates o f GNP per capita  and its growth rate are tentative.
2 For estim ation  o f GNP per capita , see Technuihi Note, pafjc 22.
3 This estim ate is not com paiah le  to those îof I'-c  o lhcr ce n lr.i’ ly i jin iii ie d  economics, 

a t, fo llow ing  the Woria HiniK /tiMs m ethoUoiorv. uy a J iu s tin i' .lU 't.i,,; kom anion n.,h, 
and converting them  to UÜ dolla rs at the chefX 'vu exchange ra le  nu icncJgn ira iie

(P)— Prelim inary.

* has heen arrive' 
I I» . ; ’ . u . ' . u . x M s  *•. ! .
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Table A-6
Population (mid-1977 and mid-1978), GNP at Market Prices (1977 
and 1978), GNP per Capita (1977 and 1978), and Average Annual 
Growth Rate (1970-77)

OCEANIA AND INDONESIA
GNP at market prices rounded to US* tens ot millions. GNP per capita rounded to nearest US$10.

hi. Country

Pnp'lt.iiioii
iGG(l>

mid iu iiM9)b(P)

GNP III maririit prices 
(l)S$ millions) 

1917 1 978 IP)

GNP per cPDiti 
(US$1 

1977 197BIP)

Growtli rale (%) 
Popu- GNP per 
latipir capita (real) 

7:78 77 1979 77

- iiîtlniiosia 133,50'.' 13\'J93 42.680 48,820 320 360 1.8 5.7
.liisir-niin 14,07-1 1-1.300 102,570 113,830 7,290 7,920 1.7 1.6

2 iNo'.v Zcalaiiti 3,148 3,187 14,110 15,270 4,480 4,790 1.7 0.9
•i P.-ijiua Naw 

Guiima 2,857 2,930 1,460 1,640 510 560 2.4 2.5
Fiji 589 599 780 860 1,330 1,440 1.8 3.7

riOli);".G:i .'Si.mtis ' 205 213 80 90 390 430 3.5 1.7
W n r.i j:.-. G .-iinoa 154 157 n.a. n.a. n.a. n.a. 1.2 n.a.
New O ti'id G o m a  ' 145 150 650 700 4,470 4,650 3.3 -5 .9

■j Freiicli 
.P.n ; ,..1 ‘ 145 148 690 780 4,770 5,270 3.3 1.8

;c p p i I ' l l ,  . s i . i l . t is ,  
i iS T riiil
Territory of llie ' 129 132 140 160 1,120 1.230 3.4 1.4

11 New Hebrides ' 101 103 50 60 490 540 2.7 1.8
12 Guam ' 94 95 590 680 6,270 7,130 1.2 5.1
13 Tonga' 92 93 40 40 400 430 1.9

1.6
on

14 Kiribati''7 55 56 40 40 700 690 t'.Ii
8415 American Samoa > 31 32 - 210 240 6,830 7,400 2.0

I Fstirnales o( GNP per capita and its Rrowlh rate are tentative.
3 Formerly Gilbert Islands, which became independent on July 12, 1979.
(P)—Preliminary, 
n.a.—Not available.

•  Formerly Ellice Islands, which became independent on October 1. 1978, and lor which data am 
available.



Appendix B

Illustrative costs of urban travel by different modes and 
examples of the capacities of public transit modes and 
equipment.



Table B-1
Carrying Capacities of Varying Types of Roadway and Associated Areas 

Required per Person during Peak Period for a One-Mile Journey

Mode of transport

Flow 
(number of 
persons 
per foot 

width per 
hour)

Speed
(mph)

X
(feet)

Area 
required 

per 
person 
(square 
feet)

Automobiles on urban street 44 67 15 0.007% 39
feet wide with 1.5 95 10 0.00526 28
passengers per vehicle

Automobiles on urban express 
way with 1.5 passengers/

187 40 0.0027 14
vehicle

Pedestrian way 800 2.5 0.0006 3
Urban railway line 2900 18 0.00017 0.9

2200 30 0.00023 1.2

Daily peak busy period; T = 2 hours. 
SOURCE; Smeed

K)(-■
O'!
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Table B-2
Illustrative Costs of Urban Travel by Different Modes

Footway, 4 feet wide 
Bicycle track, 4 feet wide 
Urban street, 24 feet wide,

mixed traffic____________
Car with driver only
Taxi with 4 passengers
Mini-bus with 10 passengers
Bus with 30 passengers

Urban street, 44 feet wide, .
mixed t r a f f i c _______
Car with driver only
Taxi with 4 passengers
Mini-bus with 10 passengers
Bus with 30 passengers

Urban expressway (capacity per 
foot-width is independent of
width)___________________
Car with driver only
Taxi with 4 passengers
Mini-bus with 10 passengers
Bus with 40 passengers

Metro (22,500 passengers per 
hour)

Urban railway (22,500 passengers 
per hour)

SOURCE: Based upon urban transport sector 
Washington, D.C., U.S.A., 1975.
(1 Kobo = $ .01)

SPEED
PERSON
CAPACITY TOTAL COSTS
CPer foot) 
width

in Nigeria
(km/hr) per hour) (Kobo per Km.)

3.3 1,100 Negligible
14 450 0.3

24 29 17.5
15 51 17.4
19 120 4.5
14 200 4.5
16 150 2.9
12 250 3.0
14 300 2.1
11 500 2.2

24 39 16.5
16 55 17.2
19 160 4.3
16 190 2.7
12 280 2.9
14 410 2.0
11 550 2.2

64 180 16.4
64 720 4.1
64 1,200 2.6
64 2,000 1.5
34 1,700 3.9
48 1,700 2.2

policy paper. World Books



Table B-3
Capacities of Public Transport Equipment

TYPE OF EQUIPMENT PER CENT' 
SEATED

Buses
Sinndaid double dock S3SiniuJard single deck 71
Public light bus 100
1 rams
Two car I ram train 52Standard tram car 52
Forrins
Triple deck conventional 100Sian,lard double deck conventional 92VVaiar bus 100
Large sidewall hovermarine-high speed 100Waicr taxi 100Sidewall hovermarine-high speed 100
Kowloon-C.iniori Railway*'
Ordinal y class 14 car train 36Ordinal y clusa-l2 car train 36Mixed class-14 car t.iiiii 42Ordinary ciass-O car train 33
Mixed class-10 car train 46
Mass Transit Railway’
0 cc-r train 176 car train 174 car train 17

PEAK SCHEDULED» 
CAPACITY

HOURLY ONE DIRECTION CAPACITY 
HEADWAY^ (minutes)

Poi Par 3.3Vahiel» Train 10.0 7,5 6.0 5.0

108 648 864 1,080 1.296 —

63 ■ « 378 504 630 756 —
13 — 78 104 130 156

260 1,560 2,080 2,600 3,120
130 780 1,040* 1,300 1,560

1,170 7,030 9,360 11,700
540 — 3,240 4.320 5,400 6,480 —
270 — 1,620 2,160 2,700 3,240 —
180 1,080 1.440 1,800 2,160 —
60 — 360 400 600 720 —
54 324 432 510 648

“

3,402 20,412 27,216 31,020 40,824 61,570*
2,916 17,406 23,320 29,160 34,992 52,780*
2.718 16,303 21,744 27,180 32,616 49,195*
1,944 11,664 15,522 19,440 23,320 35,186*

— 1,746 10,476 13,068 17,460 20,952 31,603*

2,060 12,000 16,000 20,000 24,000—* 1,500 9,000 12,000 15,000 18,000— 1,000 6,000 8,000 10,000 11,000 —

3.0 2.0 I S 0.92 0.75 0.6 0.27 0.12

2,160 3,240 4,160
1,260 1.890 2,520
260 390 520

—  8,640 10,800 24,300
—  5,040 6,300 14,000
—  1.040 1,300 2,025 6,500

10.800'
5,4003.600
1,2001.080

30,000

8,100

1,8001,620

60,000 60,000*45.000 60,000*30.000 40,000*

'  At o iiir.o riied  or tolerable rapucily.
'  Avcr.içjo load over Iho ponk poriod; son Triblo 7-2.
> G.<iicma values show leinuuuia prnciicn! cporaiing tioadwa*/ inlcrvals lo r each type o l 

eçuip iiK iiil, laving into Account (a) passenger buardlog and alighting lin e , lb ) uquipineni 
turnaround lime, (c) terminal lacililics, and (d) sale operating distances botsvoon siiccessivo 
veliiclos o r trains.

Note: KCI1 suggest llia t ir.un capaelllus could bo ineroiisod by 40 p iir cent rvilh double deck
coach, s and iiia i t.!i iiunuiu lieadways would iio achieved Tins latiur item however, 
rriiiy im ply rriu lli-p la ilririii sia iinns i l  doublu-decK coacrtus were used, duo to  
lo iid ing/unload iiig  tunes. Tram contro l systems would also iinvi, to  bn altered

Based on minimum headway intervals achievable lo r short periods but not over whole peak 
period.
From twin berth pier lor Star Ferry only; not possible w ith  HYF lorries without redesign at 
Vessels and piers. . ^  .
Assumes station ptatlorm lengttis o l 1,000 luet to  ecconimodate 14 car Irains. lu llo w il'e  
tracking and cioctrilication.
Assumes station ptatlorm  lengths o l 600 lost to  accommodate 6 ear trains

SOURCE; toHong Kong Transport Study, 1973, i-* 
Wilbur Smith and Associates “



Table B-4

Maximum Scheduled Peak Directional Capacity of Public Transport Equipment

TYPE OF EQUIPMENT

Hnss Transit —  maximum, short periods 
%\Aurban Railway —  maximum, short periods 
Mass Transit —  sustained operation 
Srjburban Railway —  sustained operation 
Mass Transit —  shortest train 
Standard Double deck Bus 
Skjburbnn Railway —  shortest train 
Tvjimwnys — two car trains 
Standard Single deck Bus 
*T i,imv/nys — single car 
T yipic deck Ferry 
S tandard Double-deck Ferry 
Water Bus 
Public light Bus 
SiJewa.1 tMloverniarino Ferry 
CeVlc. Tram (Peak Tram)

SCHEDULED PEAK CAPACITY 
IN ONE OinECTION

80.000
61.600
60,000
<10.800
30.000
24.300
23.300
17.000
14.000
13.000 
11,700 
10,800'

8,100

6,500
1,620
632

CONDITIONS ASSUMED FOH STA TED CAPACIT
MinimumKo.tdiv.ty
(minutes)
1.50
3.30
2.00
5.00
2.00 
0.27
5.00 
0.92 
0.27 
0.60
6.00 
3.00' 
2.00 
0.12 

2.C0
7.50

Per Cijnl o! Passenger Sealed

17
35 
17
36 
17 
83 
36 
52 
71 
52
100
92
ICO
100

100

82

Cars 
Per Trair

8
14
8
14
4

8
2

SOURCE: Hong Kong Transport Study, 1973, Wilbur Smith and Associates to
VO



APPENDIX C

Statistical information on poverty, the overall degree of 
inequality in the distribution of income, and the GNP growth 
rate in developing countries.



Table C-1
Estimated Numbers of People in Developing Market 

Economies Living in Poverty - 1972

Region Total
Population

Seriously
Poor

Destitute Seriously Destitute 
Poor

'
(millions of people) (percentage of 

population)

Asia 1,196 853 499 71 42
Africa 345 239 134 69 39
Latin America 274 118 73 43 27
TOTAL^ 1,815 1,210 706 67 39
^Excluding developing countries 
of about 25 million.

in Europe and Oceania, with a total population

SOURCE: International Labor Office, Growth and Basic Needs: A One-World
Problem, Table 2.

N)to



Table C-2
Increase in Poverty, 1963-72"

222

Region Total
Population

Seriously
Poor

Destitute

Asia 195 92 34
Africa 68 26 5
Latin America 62 1 4
TOTAL 325 119 43

SOURCE: International Labor Office, Growth and Basic Needs:
A One-World Problem, Table 3.
1.Millions of persons.
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Table C-3
Cross-Section Estimates of Income Shares and Average Absolute 
Income Levels of Low-Income Groups, Developing Countries, 
Various Years

. G NP per capita 
{U.S. dollars. I9 7 I)

Lowest 40 percent Lowest 20 percent

Income
share

{percent)

Absolttte
income

{U.S.
dollars.
1971)

Income
share

{percent)

Absolute
income
{U.S.

dollars,
1971)

75 22.42 42.04 8.68 32.55
100 20.07 50.16 7.66 38.30
200 15.47 77.34 5.63 56.31
300 13.49 101.15 4.72 70.84
400 12.40 123.97 4.20 84.05
500 11.73 146.65 3.87 96.76
600 11.31 169.59 3.65 109.36
700 11.03 193.00 3.49 122.06
800 10.85 216.98 3.38 134.98
900 10.74 241.59 3.29 148.21

1,000 10.68 266.87 3.24 161.79
1,500 10.76 403.62 3.14 235.74
3,000 15.00 909.14 4.38 519.13

Note: These estimates are based on regression equations predicting the income 
shares of the lowest income groups, as estimated from cross country data. These 
predicted income shares are based on the assumption that explanatory variables other 
than per capita GNP in the regression equation are held constant at their mean value 
for the sample. When per capita GNP is used as the sole explanatory variable, the 
income shares are somewhat lower for the earlier stages, and the turning point occurs 
at about $500. For details, see Ahluwalia ( 1976).

SOURCE: Reproduced from Ahluwalia and Duloy, 1976, Appendix.
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Table C-4

GNP per Capita and Its Annual Growth Rate, by Region, 1950-75

G N P  per capita

Population,
1975

(m illio ns )  
Region (1 )

1974 U S . dollars

1950(2) 1975
(3)

A nnual growth  
rate, 

1950-75 
(percent) 
(4)

South Asia 830 85 132 1.7
Africa 384 170 308 2.4
Latin America 304 495 944 2.6
East Asia 312 130 341 3.9
China, People’s -

Republic of 820 113 320 4.2
Middie East 81 460 1,660 5.2

Developing countries 2,732 160 375 3.4
Developing countries

excluding China 1,912 187 400 3.0
Developed countries * 654 2,378 5,238 3.2

a. All OECD countries except Greece, Portugal, Spain, and Turkey.

SOURCE: Reproduced from Morawetz, 1977, Table 1.



Appendix D

Statistical data on employment in developing countries.
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Table D-1
Preliminary estimates of unemployment and underemployment in 
developing countries, by region, 1975*

Repon Unemplojfineiit ' Underemptoymeot ' Total

Total Urban Total Urban Total Urban

Nos. V. Nos. '/. Non. % Nos. % Not. V. Nos. %

Asia* 18 3.9 6 6.9 168 36.4 20 23.2 186 40J 26 30.1
Africa 10 7.1 3 10.8 53 37.9 7 25.1 63 45.0 10 35.9
Latin America 5 5.1 5 6.5 28 28.9 14 22.8 33 34.0 19 29.3
Oceania — — — — 1 49.0 — — 1 49.0 — —

Total 33 4.7 14 8.0 250 35.7 41 23.3 283 40.4 55 31.3

’Defined as "penonawtthoat a  job andlookiog for work*. • Defined as ‘  pesions who a n  In esiploynieat of 
lets tii«n normal duration and who a n  seeldng or would accept additional wodc '  and " persons with a  job 
yielding inadequate income". sExclutling f* ™  and other Asian cetttrally planned econortm.

*In millions 
SOURCE: Reproduced from the International Labor Office (1977) 

Employment, Growth and Basic Needs: A One-World 
Problem, Table 1.

Table D-2 
Estimates of Unemployment, September 1975

Major rcgians Numbers of Unemployment 
unemployed persona aspseeniageoftotal 
(millions) Isbour fone

Asia and Oceania * 1.3 10
Northern Europe ' 2.1 5.7
Western Europe * 19 4.4
Southern Europe * 17 4.0
North America * 8.1 8.1
Total •17.1 5.2

•Australia Japan, New Zetland. ■ Denmark. Finland. Iceland. Norway, Sweden. United Kingdom. •Austria. 
Belgium. Franco. Federal Republic of Germany. Netherlands, Switzerland. •Greece. Italy. Portugal. Spain. 
Turkey and Yugoslavia. •Canada. United Stales.

SOURCE: Reproduced from the International Labor Office (1977) 
Employment, Growth and Basic Needs: A One-World 
Problem, Table 2. '



Table D-3

Open Unemployment Rates, Selected Countries, by Year 1960-74

Average percentage o f  open unem ploym ent

C ountry I9 6 0 1961 1962 J96S J964 J96S J966 1967 196S 1969 J970 197J 1972 197S 1974

A fr ic a  
Egypt, Arab 

Republic of 4.8 3.2 1.8 n.a. 1.9 n.a. n.a. n.a. 3.1 2.7 2.4 1.5 n.a. n.a. n.a.
Asia
China (Taiwan) n.a. n.a. n.a. n.a. 4.4 3.4 3.1 2.3 1.7 1.9 1.7 1.7 1.5 n.a. n.a.
Korea n.a. n.a. 8.4 8.1 7.7 7.4 7.1 6.2 5.1 4.8 4.5 4.5 4.5 4.0 5.4
Philippines 6.3 7.5 8.0 6.3 6.4 8.2 7.2 8.2 7.8 6.7 n.a. 4.0 6.9 4.4 n.a.

M id d le  East 
Syrian Arab Republic n.a. 8.5 6.0 10.6 11.4 7.4 5.5 5.3 7.4 4.3 6.4 7.5 4.7 4.5 n.a.

L a tin  A m erica  
Argentina (Buenos 

Aires)
Bolivia
Chile (Gran Santiago) 
Colombia (Bogotâ) 
Panama
Peru (Lima-Callao) 
Trinidad and Tobago 
Uruguay (Montevideo) 
Venezuela (urban)

n a n.a. n.a. 5.7 5.3 5.6 6.4 5.0 4.3 4.8 6.0 6.6 6 . i n.a.

n a! n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 15.9 16.1 16.3 16.4 16.1

7.4 6.7 5.3 5.1 5.3 5.4 5.4 6.1 6.1 6.2 7.2 5.5 4.8 4.4 9.7

n.a. n.a. 7.9 7.1 8.9 10.1 12.2 11.5 9.6 8.2 8.9 6.8 n.a. 10.0

n!a' n.a. n.a. 5.8 7.4 7.6 5.1 6.2 7.0 6.6 7.1 7.6 6.8 6.5 n.a.

n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 7.0 7.0 7.0 n.a. n.a. 7.7 6.5

n.a. n.a. n.a. n.a. 14.0 14.0 15.0 15.0 13.5 12.5 12.6 n.a. 14.0 n.a.

n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 8.4 8.7 7.5 7.6 7.7 8.9 n.a.

n.a. n.a. n.a. n.a. n.a. n.a. n.a. 7.7 6.3 6.5 6.3 6.0 n.a. n.a. n.a.

by each country remains relatively constant over time, 
n.a. Not available.

SOURCE; Reproduced from the World Bank, "Urban Poverty and Employment," 
Draft Issues Paper, 1976.

toto
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Table D-4

Open Unemployment Rates, Selected Countries, 
Specific Years, 1967-75

Country Year

Open unemployment 
rate (percent)

Urban Total

A frica

Egypt, Arab Republic of 1971 n.a. 1.5
Ghana 1970 na. 6.0
Tanzania 1971 n.a. 10.0
Average, Africa * 1975 10.8 7.1

Asia

China (Taiwan) 1972 n.a. 1.5
India 1971 njt. 3.9
Indonesia 1971 4.8 2.2
Korea 1974 n.a. 5.4
Malaysia 1967/68 9.9 6.8
Pakistan 1972 n.a. 2.0
Philippines 1971 11.0 5.3
Sri Lanka 1969/70 16.9 13.2
Thailand 1969 1.3 0.2
Turkey 1969 4.9 n.a.
Average,Asia" " 1975 6.9 3.9

M iddle  East

Syrian Arab Republic 1973 n.a. 4.5

La tin  Am erica

Bolivia 1974 n.a. 9.7
Brazil 1970 n.a. 2.0-2.4
Colombia 1974 10.0 n.a.
El Salvador 1975 4.9-^.6 5.2
Honduras 1972 n.a. 8.0
Mexico 1970 n.a. 3.7
Panama 1973 n.a. 6.5
Peru 1974 6.5 n.a.
Trinidad and Tobago 1973 n.a. 14.0
Uruguay 1973 8.9 n.a.
Venezuela 1971 6.0 n.a.
Average, Latin America * 1975 6.5 5.1

n a. Not available.
a, ILO estimate.
b. Excluding the People's Republic of China and other Asian countries with cen­

trally planned economies.

SOURCE; Reproduced from the World Bank, "Urban Poverty 
and Employment," Draft Issues Paper, 1976.



Appendix E

Percentages of income spent on different commodities as related 
to the level of GNP per capita for a sample of seventeen 
countries.



Table E-1
Characteristics of the Sample of Seventeen Countries

Counlry
(/)

Sample
period

W)

Sample
midpoint

National
currency

un it
{N C U )

W)

Per capita G NP  
at m idpoint o j 

sample period in  
1970 U.S. 
dollars'

(5)

Per capita personal 
disposable income at 
midpoirit o j sampie 

period

Per capita private 
consumption at m id­

point o f sample 
period

Im p lic it conver­
sion ratio between 
N C U  at sample 

midpoint and 
1970 U.S, dollars 

(N C U  per 
U.S. do lla r)' 

(10)

NCU's*"
(6)

IV70 U.S. 
dollars

(7)
NCU's'-

(S)

1970 V.S. 
dollars

(9J

Korea 1955-68 1962 Won 142 108* 115 112* 120 0.9366*
Thailand 1960-69 1964 Baht 148 1,952 115 1,729 102 16.96
Philippines 1953-65* 1961 Peso 161 — — 407 125 3.248
Taiwan 1955-68 1962 New Taiwan dollar 216 4,598 146 5,099 162 31.50
Jamaica 1950-68 1964 Jamaican dollar 541 273 436 271 432 0.6266
Panama 1960-68 1964 Balboa 564 — — 390 447 0.8723
South Africa 1955-68 1962 Rand 596 260 461 226 401 0.5637
Greixe 1958-68 1963 Drachms 676 13,883 564 12,325 501 24.61
Ireland 1955-68 1962 Irish pound 1,014 220 820 209 779 0.2682
Puerto Rico 1955-67 1961 U.S. dollar 1,023 — — 683 828 0.8250
Italy 1955-68 1962 Lira 1.207 4,124* 916 3,520* 782 4.503*
Israel 1950-68 1964 Israeli pound 1,468 2,917 1,228 2,513 1,058 2.376
United Kingdom 1955-68 1962 Pound 1,900 379 1,331 352 1,236 0.2847
Australia 1955-66 1961 Australian dollar 2,192 1,015 1,622 932 1,489 0.6259
West Germany 1955-68 1962 Deutsche mark 2,203 4,229 1,474 3,665 1,277 2.870
Sweden 1955-68 1962 Krona 2,962 7,023 1,956 6,083 1,694 3.590
United States 1955-68 1962 U.S. dollar 3,669 2,030 2,481 1,840 2,249 0.8182
— DaU untvaiUble or u n sA tu fic tc ry .
a. Per atpita CNr 1er 1970 at reportai ia World Bonk Atloo i97t, projected back­ward to «ample midpoints using growth rates from the same source.
b. SouruA: UN Ytarbook of National AtcounU Statittics, National Auounts aj 

OECD tounftiti, JPJd-dP, and country national accounts.

c. Per capita cnp in ncu's at sample midpoint divided by column S. 5#arrr: Inter­national Monetary Fund, /a/rrnaiisaa/ Finantial Stathtics  ̂ I97i Supplomoat. Column 10 is used to derive columns 7 and 9.d. Years 1954, 1956. 1957. 1959 omitted, c. 10* NCUV

SOURCE: C. Lluch, A. A. Powell, and R. A. Williams, Patterns in Household 
Demand and Saving, 1977, Published for the World Bank, Oxford 
University Press, Table 3.2.



Table E-2
Average Budget Shares at Sample Mean Values

Ceunlry

Commodity

Sample
period Food Clothing Housing Durablis

Personal
eare Transport Recreation

Other
services

Korea 1955-68 0.599 0.104 0.114 0.028 0.011 0.047 0.044 0.022
Thailand 1960-69 0.576 0.084 0.080 0.032 0.056 0.079 0.075 0.018
Philippines 195^-65' 0.598 0.074 0.147 0.020 0.035 0.023 0.018 0.084
Taiwan 1955-68 0.563 0.055 0.183 0:057 0.018 0.026 0.097
Jamaica 1959-68 0.433 0.107 0.145 0.060 0.026 0.106 0.074 0.049
Panama 1960-68 0.455 0.074 0.167 0.064 0.047 0.094 0.07S 0.023
South Africa 1955-68 0.368 0.118 0.167 0.078 0.018 0.132 0.047 0.041
Greece 1958-68 0.468 0.122 0.183 0.039 0.036 0.069 0.061 0.023
Ireland 1955-68 0.492 0.100 0.128 0.057 0.013 0.088 0.063 0.059
Puerto Rico 1955-67 0.356 0.106 0.153 0.069 0.069 0.123 0.088 0.037
Italy 1955-68 0.463 0.101 0.166 0.032 0.063 0.081 0.075 0.018
Israel 1959-68 0.319 0.094 0.192 0.074 0.066 0.073 0.081 0.100
United Kingdom 1955-68 0.397 0.107 0.183 0.066 0.023 0.109 0.075 0.040
Australia 1955-d6 0.333 0.110 0.127 0.078 0.057 0.131 0.043 0.121
West Germany 1955-68 0.366 0.123 0.263 0.037 0.080 0.077 0.054
Sweden 1955-68 0.366 0.115 0.159 0.070 0.037 0.142 0.089 0.024
United States 1955-68 0.267 0.095 0.227 0.075 0.081 0.152 0.055 0.049

e. Eicludisc 1954, 1956, 1957, 1959.

SOURCE: C. Lluch, A. A. Powell, and R. A. Williams, Patterns in
Household Demand and Saving, 1977, Published for the
World Bank, Oxford University Press, Table 3.3.



Table E-3 
Changes in Average Budget Shares over the Sample Period

Country
Sample
period

Comniodity

Food Clothing Housing Durables
Personal

care Transport Recreation
Other

services

Korea 1955-68 0.883 1.128 0.710 1.524 2.040 2.857 1.560 1.287
Tliailand 1960-69 1.015 1.025 0.543 1.347 0.983 1.133 1.288 1.428
Philippines 1953-65 0.920 0.961 1.143 1.176 1.129 1.368 1.125 1.260
Taiwan 1955-68 0.870 0.841 1.184 1.290 1.923 1.186, 1.303
Jamaica 1959-68 0.862 1.169 1.037 1.270 1.190 1.020 • 1.039 1.577
Panama 1960-68 1.046 0.987 0.885 1.100 1.067 0.857 1.114 0.913
South Africa 1955-68 . 0.929 0.825 1.025 0.955 1.269 1.270 0.978 1.295
Greece 1958-68 0.912 1.160 0.995 0.947 1.054 1.375 1.106 0.955
Ireland 1955-68 0.882 0.963 1.058 1.466 0.769 1.366 1.182 1.089
Puerto Rico 1955-67 0.745 1.070 0.968 1.061 1.328 1.385 1.485 1.533
Italy 1955-68 0.863 0.883 1.070 1.081 1.377 1.680 1.082 1.126
Israel 1959-68 0.791 0.951 1.109 1.148 1.031 1.600 1.250 1.029
United Kingdom 1955-68 0.807 0.852 1.182 0.925 1.210 1.494 1.034 , 1.893
Australia 1955-66 0.883 0.786 1.388 1.935 1.392 1.097 0.875 1.077
West Germany 1955-68 0.781 0.837 1.223 1.243 1.349 1.111 1.538
Sweden 1955-68 0.900 0.740 1.039 1.097 1.322 1.377 1.032 1.200
United States 1955-68 0.821 0.960 1.019 0.987 1.400 0.994 1.118 1.594

NoU: Riktlo of avzrftge budget »h»rca in !ut year of sample to the one In 6rst year 
of sample.

SOURCE: C. Lluch, A. A. Powell, and R. A. Williams, Patterns i__
Household Demand and Saving, 1977, Published for the
World Bank, Oxford University Press, Table 3.4. lOWto



Table E-4
Changes in Implicit Price Deflators and Income over the Sample Period

Country
Sample
period

Prices Income

Food Cloth in i Housing Durables
Personal

eare
Trans­

port
Recrea­

tion
Other

services Total Money Real

Korea 1955-68 5.617 6.802 4.329 5.102 8.771 5.208 6.097 6.849 5.707 8.187 1.435
Thailand 1960-69 1.338 1.017 0.789 0.863 1.127 1.005 1.245 1.199 1.183 1.599 1.351
Philippines 1953-65 1.416 1.419 1.415 1.418 1.420 1.411 1.401 1.417 1.416 1.678* 1.185*
Taiwan 1955-68 2.087 1.310 1.865 1.531 1.805 1.642 1.347 1.901 3.461 1.821
Jamaica 1959-68 1.303 1.210 1.633 1.002 1.261 1.044 0.750 1.912 1.235 1.609 1.302
Panama 1960-68 1.169 1.048 1.044 1.009 1.196 1.033 1.081 1.000 1.169 1.375* 1.176*
South Africa 1955-68 1.344 1.027 1.577 1.042 1.661 1.366 1.383 1.555 1.327 1.657 1.249
Greece 1958-68 1.293 1.127 1.172 1.069 1.282 1.206 1.057 1.071 1.207 2.144 1.776
Ireland 1955-68 1.512 1.122 1.677 1.506 1.189 1.503 1.602 1.736 1.495 2.198 1.470
Puerto Rico 1955-67 1.369 1.189 1.165 1.105 1.995 1.330 1.468 1.343 1.369 1.777* 1.298*
Italy 1955-68 1.388 1.326 1.607 0.979 1.736 1.344 1.697 1.724 1.449 2.737 1.889
Israel 1959-68 1.547 1.519 2.020 1.191 1.788 2.066 1.712 1.915 1.681 2.965 1.764
United Kingdom 1955-68 1.315 1.248 1.838 1.246 1.494 1.464 1.824 1.639 1.484 2.011 1.355
Australia 1955-66 1.291 1.165 1.709 1.054 1.414 1.240 1.379 1.394 1.316 1.593 1.211
West Germany 1955-^ 1.248 1.298 1.524 1.533 1.168 1.349 1.706 1.360 2.432 .1.788
Sweden 1955-68 1.683 1.340 1.650 1.262 1.449 1.569 1.730 1.618 1.574 2.276 1.446
United States 1955-68 1.272 1.234 1.248 1.074 1.485 1.219 1.358 1.751 1.275 1.761 1.381

NêU: Ratio of implicit price de6aton and per capita personal disposable income in 
last year of sample to first year of sample.

a. Per capita total consumption expenditure.

SOURCE: C. Lluch, A. A. Powell, and R. A. Williams, Patterns in
Household Demand and Saving, 1977, Published for the
World Bank, Oxford University Press, Table 3.5. toCO
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Table E-5

Relation between Marginal Budget Shares (Bu) and Level of GNP per Capita

Ilem Rood Clothing Housing Durables
Personal

care Transport Recreation
Other

services

Afta ti values oJ A  
GNP per capita* 

100-500 0.366 0.074 0.122 0.074 0.071 0.094 0.076 0.105
500-1,000 0.351 0.138 0.118 0.092 0.047 0.1.33 0.085 0.035
1,000-1,500 0.276 0.109 0.149 0.093 0.065 0.145 0.100 0.065
1,500 and over 0.175 0.078 0.209 0.090 0.079 0.209 0.064 0.095

Overall mean 0.286 0.096 0.155 0.087 0.068 0.150 0.080 0.079

RegrtssUms o f p% — a 
a

+  b logu G NP per capita^
0.805* 0.081 -0.049 0.040 0.030 -0.092 0.097 0.089
(0.132) (0.059) (0.102) (0.042) (0.058) (0.088) (0.064) (0.088)

b -0.179* 0.005 0.070" 0.016 0.013 0.083* -0 .006 -0.004
(0.045) (0.020) (0.035) (0.014) (0.020) (0.030) (0.022) (0.030)

R* 0.531 0.005 0.228 0.084 0.02!) 0.354 0.005 0.001
d 2.45 1.00 2.36 2.41 2.50 2.32 2.60 1.78

Based on table 3 6; Jamaica escluded. (fit + fi*) divided 1:1 for Taiwan, 3:1 for West Germany.
a. In 1970 U S dollars at sample midpoints.
b. Standard errors in parentheses. Data ranked in order of increasing oxy per

capita so that Durbin*Watjioo d statistic indicates appropriateness of functional form.
c. Significant at S percent llcvel.
d. Significant at 10 percent level.

SOURCE; C. Lluch, A. A. Powell, and R. A. Williams, Patterns in
Household Demand and Saving, 1977, Published for the World
Bank, Oxford University Press, Table 3.11. tow4:̂



Appendix F

Expenditures on travel and other travel characteristics in 
the United States.



Table F-1
Vehicle Ownership and Gasoline Expenditures July 1973-June 1974

Annual Family Income Before Taxes by Deciles

PercentofFamilies

AverageIncomeBeforeTaxes

Percent Owning at least One Vehicie

Average Weekly Expenditures for Gasoiine
Gasoiine Expenditures as Percent of Family lncome(2)

AllFamilies Vehicle
Owners(l)

All
Families VehicleOwners

Lowest.............. 10% $ 1.198 38% S 2.14 9 5.63 9.3% 24.4%Second.............. 10 2,957 50 3.18 6.36 5.6 11.2Third............... 10 4,626 71 4,84 6.82 5.4 7.7Fourth.............. 10 6,447 81 6.24 7.70 5.0 6.2Fifth................ 10 8,360 88 7.56 8.59 , 4.7 5.3Sixth ............... 10 10,307 93 8.81 9.47 \ 4.4 4.8Seventh............. 10 12,330 93 8.82 9.48 3.7 4.0Eighth............. 10 14,916 96 10.20 10.63 3.6 3.7Ninth............... 10 18,654 98 10.87 11.09 3.0 3.1Highest.............. 10 30,079 98 12.37 12.62 2.1 2,2
Family Size
Single Person......... 24% $ 5,167 56% $ 3.57 $ 6.38 3.6% 6.4%2 Persons............ 28 9,525 85 6.81 8.01 3.7 4.43 Persons............ 16 11,266 88 8.79 9.99 4.1 4.64 Persons............ 15 13,213 92 10.13 11.01 4.0 4.35 Persons............ 9 12,650 91 9.86 10.84 4.1 4.56 Persons or more...... 8 12,985 88 10.46 11.89 4.2 4.8
Age of Head
Under 25............ 9% $ 6,772 78% $ 6.35 9 8.14 4.9% 6.3%25-34............... 20 10,990 87 8.47 9.74 4.0 4.635-44............... 16 12,906 90 9.45 10.50 3.8 4.245-54............... 18 12,612 87 9.48 10.90 3.9 4.555-64............... • 16 9,653 81 7.18 8.86 3.9 4.865 and Over.......... 20 5,317 60 3.43 5,72 3.4 5.6
Type of Area"
inside SMSACentral City......... 32% $ 9,050 69% $ 5.78 $ 8.38 3.3% 4.8%Other Urban......... 31 11,372 87 .8.35 9.70 3.8 4.4

Total Urban, Inside... 64 10,169 77 7.02 9.12 3.6 4.7Total Rural, Inside... 7 10,944 92 10.51 11.42 5.0 5.4
Total Inside........ 70 10,244 79 7.36 9.32 3.7 4.7Outside SMSAOutside SMSA Urban... 13 9,108 81 6.75 8.33 3.9 4.8Rural.....  ....... 17 8,750 86 8.05 9.36 4.8 5.6
Total Outside....... 30 8,903 84 7.49 8.92 4.4 5.2

All Families........... 100% $ 9,847 80% $ 7.40 9 9.25 3.9% 4.9%
to
OJCM

*SMSA: Standard Metropolitan Statistical Area.
(1) Calculated by Motor Vehicle M anufacturers Association o f the U.S., Inc.
(2) Annualized weekly expenditures as percent o f average income before taxes.

SOURCE: MVMA, Motor Vehicles Facts and Figures, 1976/ p. 50,



Table F-2
Percent of Employed Persons* Home-to-Work Trips by Major Mode of Transportation and 
Place of Residence (Excl. those who work at home and at no fixed address)

Driver
Automobile
Passenger Total Truck

Bus or 
Streetcar

Train or 
Subway other Total

Place of Residence
All Unincorporated Areas... 65.0% 18.8% 83.8% 12.9% 1.4% 1.1% .8% 100.0%Incorporated Places
Under 5,000........... 64.0 18.4 82.4 13.7 2.8 0.3 .8 100.0
5.000-24,999......... 69.4 20.2 89.6 6.2 3.4 0.4 .4 100.0
25,000—49,999........ 67.0 16.5 83.5 7:1 6.7 1.2 1.5 100.0
50,000-99,999........ 68.8 18.5 87.3 3.5 8.2 0.5 .5 100.0
100,000—999,999...... 61.9 19.8 81.7 4.5 12.9 • .6 100.0
1,000,000 and Over...... 49.5 11.5 61.0 1.4 16.5 19.3 1.8 100.0
Subtotal............ 64.1% 18.2% 82.3% 5.8% 8.2% 2.8% .9% 100.0%

All Areas and Places...... 64.4% 18.3% 82.7% 8.1% 5.9% ■ 2.2% 1.1% 100.0%

PERCENT OF EMPLOYED PERSONS BY MODE OF HOME-TO-WORK TRANSPORTATION BY INCOME. AND
OCCUPATION (Excl. Those Who Work at Home & at No Fixed Address)

Household Income '
Under $3,000........... 31.7% 24.8% 56.5% 5.4% 15.5% .4% 22.1% 100.0%
$3,000-$3,999......... 35.3 22.4 57.7 5.3 14.1 .9 22.0 100.0
$4,000-$4,999......... 42.6 26.3 68.9 5.4 12.9 1.4 11.4 100.0
$5,000-$5,999......... 50.9 20.9 71.8 6.9 7.2 3.4 10.7 100.0
$6,000-$7,499......... 50.9 22.7 73.6 7.6 5.1 1.5 11.3 100.0
$7,500-$9,999......... 53.7 22.0 75.7 9.0 5.0 1.3 9.1 100.0
$10,000-$14,999........ 59.3 20.7 80.0 5.9 4.2 1.3 8.6 100.0
$15,000 & Over.......... 62.5 17.3 79.8 3.7 4.1 2.8 9.5 100.0
Not Applicable........... 60.2 18.2 78.4 3.7 4.9 2.7 10.4 100.0

Total.............. 53.6% 21.2% 74.8% 6.3% 6.3% 1.7% 11.0% 100.0%
Occupation
Professional andSemi-professional....... 66.5% 18.1% 84.6% 2.5% 2.6% 2.2% 8.0% 100.0%
Farmers............... 39.5 5.7 45.2 26.0 0 0 28.8 100.0
Other Proprietors......... 60.0 15.9 75.9 10.8 1.4 1.4 10.6 100.0
Store & Office Clerks...... 53.9 22.4 76.3 1.6 8.2 2.3 11.5 100.0
Craftsmen andSkilled Laborers........ 51.5 21.8 73.3 14.0 2.4 1.2 9.0 100.0
Operators, Semi-skilledand Unskilled Laborers... 47.5 24.8 72.3 8.8 7.8 1.2 9.9 100.0
Protective Services........ 64.0 12.1 76.1 6.8 3.0 2.3 11.9 100.0
Personal Services......... 40.4 23.1 63.5 2.0 15.2 1.5 17.9 100.0
Not Available........... 62.3 9.3 71.6 1.2 8.5 1.8 16.8 100.0

Total.............. 53.6% 21.2% 74.8% 6.3% 6.3% 1.7% 11.0% 100.0%
*Less than one half of one percent.
NOTE: Other includes taxi, motorcycle, other including bicycle, combined modes and walk.

SOURCE: MVMA, Motor Vehicles Facts and Figures 76, p. 54,

tvj
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Table F-3 
Personal Consumption Expenditures for Transportation (in millions)

1966 1968 1970 1972 1974 1975" 1976" 1977
User-Operated Transportation

New A u tos .......................  ................................ $ 21,029 $ 24,638 $ 22,119 % 32 ,106 IS 27,520 $ 30,030 $ 39,211 $ 46,259
Net Purchases of Used Autos..................... 4,067 4,919 5,675 7,300 8,824 10,193 13,562 15,504
Other Motor Vehicles (1 )............................... 1,540 2,304 2,549 5,454 4,731 5,681 8,744 10,233
Tires. Tubes. Accessories and P a rts ... 3,434 3,944 4,587 5,691 6,911 7,490 8,210 9,495
Repair, Greasing. Washing. Parking,

Storage and Rental..................................... 7,393 8,864 11,248 13,922 17,610 20,388 23,124 25,882
Gasoline and Oil ..................................... 15,962 18,422 21,997 24,879 36,431 39,509 42,825 46,457
Bridge, Tunnel, Ferry and Road T o lls ......... 495 563 643 745 764 798 841 879
Insurance Premiums Less Claims Paid .. 2,839 3,017 3,685 5,248 4,939 3,771 5,302 7,943

Total User-Operated Transporta tion ....... $ 56,759 $ 66,671 $ 72,503 $ 95,345 @107,730 $117,860 $ 141,819 $ 162,652
Purchased Local Transportation

Transit System s................................................ $ 1,343 $ 1,411 $ 1,573 $ 1,585 1! 1,733 $ 1,787 $ 1,945 $ 2,071
Taxicab . .................. 638 729 776 842 875 1,006 1,112 1.196
Railway C o m m u ta tio n ............. 140 153 172 177 200 206 224 230

Total Purchased Local Transportation $ 2,121 $ 2,293 $ 2,521 $ 2,604 ( 2,808 $ 2,999 $ 3,281 * 3,497

Purchased In te rc ity  Transportation
Railway Excluding Com m utation................... $ 297 $ 227 $ 185 $ 176 ;| 259 $ 254 $ 281 $ 292
Bus.................................... ................................. 429 475 496 523 617 605 608 640
A irline ............................... ................................... 1,329 1,838 2,166 2,637 3,484 3,595 4.206 4,780
O ther.................................................................. 73 123 161 153 192 180 209 243

Total Purchased Intercity T ransportation S 2.128 $ 2,663 $ 3,008 $ 3,48b :| 4 ,552 $ 4,634 $ 5,304 $ 5,955

Total T ransporta tion.......................................... $  61,008 $  71,627 $ 78,032 $ 1 0 1,43b @115,090 $125,493 $ 150,404 $ 172,104

Total Personal Consumption E xpend itu res.. $464,793 $535,932 $618,796 $773,034 @889,603 $979,070 $1,090,244 $1,206,507
(1 ) New and net used trucks, recreation vehicles, etc. Revised.
SOURCE: U .S . Bureau of Economic Analysis. The N ationa l Incom e and Product A ccounts o f the  U .S.: Revised Estim ates, 2 9 2 9  7A, and Survey o f 

C urren t Business. Ju ly  1978 .

PERSONAL CONSUMPTION EXPENDITURES 
FOR TRANSPORTATION BY MODE, 1977

PERSONAL C ONSUMPTION EXPENDITURES 
FOR USER-OPERATED TRANSPORTATION

94.5
USER OPERATED 

TRANSPORTATION

3.5% FOR 
PURCHASED 
INTER-CITY 
TRANSPORTATION

ALL
OTHERS'

2,0% FOR PURCHASED 
LOCAL TRANSPORTATION

g a s o l in e
AND OIL

TIRES. TUBES, 
REPAIRS. 

PARKING. ETC

NEW AND 
USED 

AUTOS

Percent
"A ll Other includes bridge lu n n é i fe rry  and road to lls  and insura rtce  premiums less cla im s

SOURCE: MVMA/ Motor Vehicle Pacts and Figures 79/ p. 9 1 ,
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Figure F-4 
Average Annual Miles per Automobile by Annual Household Income
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SOURCE: MVMA, Motor Vehicles Facts and Figures,
1979, p. 59.



Appendix G

Expenditures on travel and other travel characteristics, 
before and after the household survey of Singapore's Area 
License Scheme, 1975.



Table G-1
"Before Surveys" Cost Estimates^ and Other Travel Characteristics Per Traveler

and Per Household, Nonvehicle-Owning Households - Singapore 1975
MONTHLY 
INCOME S$ 

(100)
0-2 2-4 4-7 7-10 10-15 15-20 20-25 25 & OVER AVERAGE

Households 16.00 106.00 171.00 89.00 49.00 20.00 4.00 455.00
Traveler 36.00 257.00 581.00 324.60 232.00 97.00 20.00 - 1565.00
Trave1er/hh 2.25 2.38 3.40 3.85 4.74 4.85 5.00 - 3.44
Distance/hh-km 17.17 22.72 38.07 45.07 67.87 70.51 77.83 - 40.29
Distance/tr-km 7.63 9.53 11.20 11.71 14.33 14.54 ■ 15.57 - 11.31
Trip R?te/hh 4.50 5.05 7.07 8.05 10.10 10.62 11.75 - 7.16
Trip Rate/tr 2.00 2.12 2.08 2.09 2.13 2.35 - 2.08
Travel Tinie/hh-hr 2.91 3.34 4.41 5.81 7.04 6.88 8.27 - 4.75
Travel Time/tr-hr 1.29 1.40 7.30 1.51 i.49 1.42 1.65 - 1.40
Speed/kph 5.91 6.80 8.63 7.75 9.65 10.25 9.41 - 8.20
Trip Distance/km 3.82 4.50 5.38 5.60 6.73 6.64 6.63 - 5.54
Trip Tinie/min 38.8 39.70 37.40 43.4 41.80 38.9 42.20 39.90
Car

Distance/km _ 0.28 2.11 1.48 1.25 11.18 15.64 - 5.32
Speed/kph _ 9.26 17.02 6.95 12.98 20.75 18.76 - 14.28
Cost (i) - 1.26 9.49 6.66 5.63 50.31 70.30 - 23.95

Motorcycle
Distance/km 0.08 0.27 0.31
Speed/kph 8.24 29.45 - - - - 18.84
Cost ((t) 0.086 0.29 - - - - - 0.33

Bus
Distance/km 14.47 20.37 34.43 41.45 65.40 58.04 59.19 _ 36.42
Speed/kph 6.27 7.07 8.58 8.24 9.84 9.99 8.60 - 8.72
Cost ((t) 90.00 151.50 212.10 322.00 404.00 424.80 470.00 - 286.40

Total Cost Per hh 90.00 152.85 221.88 328.66 409.63 475.11 540.38 - 310.68
Total Cost Per tr 40.00 64.22 65.26 85.37 86.42 97.96 108.08 - 90.31
Total Cost as % of 

Monthly Income 27.00% 15.28% 12.10% 11.59% 9.83% 8.14% 7.20% - 13.02%

hh - household 
tr - traveler

^In Singapore dollars (S$) and cents U ) .



Table G-2
"After Surveys" Cost Estimates and Other Travel Characteristics Per Traveler

and Per Household, Nonvehicle -Owning Households - Singapore 1975

MONTHLY 
INCW1E S$ 

(100)
0-2 2-4 4-7 7-10 10-15 15-20 20-25 25 & OVER AVERAGE

Households 17.00 86.00 159.00 113.00 66.00 14.00 8.00 463.00
Traveler 38.00 184.00 521.00 463.00 312.00 64.00 49.00 - 1635.00
Traveler/hh 2.23 2.14 3.26 4.10 4.72 4.57 6.12 - 3.52
Distance/hh-km 17.14 19.06 34.70 47.49 67.00 66.51 81.95 - 40.65
Distance/tr-km 7.67 8.90 10.65 11.59 14.19 14.55 13.38 - 11.11
Trip Rate/hh 4.28 4.30 6.62 8.36 9.63 9.28 12.00 - 7.15
Trip Rate/tr 1.97 2.01 2.03 2.04 2.04 2.03 1.96 - 2.03
Travel Tinie/hh-hr 2.50 2.57 4.08 5.56 6.36 6.71 9.57 - 4.61
Travel Time/tr-hr 1.12 1.20 1.25 1.35 1.348 1.468 1.56 - 1.31
Speed/kph 
Trip Distance/km

6.84 7.40 8.50 8.55 10.52 9.91 8.56 - 8.48
3.99 4.43 5.25 5.68 6.96 7.17 6.83 - 5.47

Trip Time/min 35.10 35.00 37.00 39.90 39.70 43.40 47.90 39.71
Car _

Distance/km 0.28 0.45 1.54 5.36 6.49 9.71 2.85 - 3.20
Speed/kph 11.49 12.27 10.95 14.38 18.09 19.24 10.51 - 14.48
Cost it) 1.26 1.025 6.93 24.12 29.21 43.69 12.83 - 14.40

Motorcycle
Distance/km 1.09 0.10 1.36 - - 0.59
Speed/kph '■ - 24.41 18.80 23.41 - - 22.20
Cost ($) - - 1.18 0.108 1.47 ■ 0.64

Bus
Distance/km 16.15 17.20 30.63 39.80 58.35 56.23 78.43 - 35.39
Speed/kph 7.32 7.84 8.56 8.48 10.il 9.22 8.77 8.61
Cost (t) 85.60 129.00 198.60 334.40 385.20 371.20 480.00 286.00

Total Cost Per hh 86.86 131.03 206.71 358.63 415.88 414.89 492.83 - 301.04
Total Cost Per tr 38.95 61.22 63.41 87.47 88.11 90.79 80.53 85.52
Total Cost as % of 

Monthly Income 26.06' 13.10 ; 11.28: 12.65% 9.98% 7.11% 6.57% - 12.39%

hh - household 
tr - traveler

^In Singapore dollars (S$) and cents U ) . N)
ro



Table G-3
"Before Surveys" Cost Estimates^ and Other Travel Characteristics Per Traveler

and Per Household, Vehicle-Owning^ Households - Singapore 1975
MONTHLY 
INCOME 5$ 
(100)

0-2 2-4 4-7 7-10 10-15 15-20 20-25 25 & OVER AVERAGE

Households 57.00 201.00 169.00 236.00 139.00 100.00 172.00 1,074.00
Traveler - 136.00 612.00 630.00 1036.00 618.00 473.00 838.00 4,343.00
Traveler/hh - 2.39 3.05 3.72 4.34 4.49 4.74 4.86 4.13
Distance/hh-km - 28.64 42.13 55.47 69.91 76.96 80.10 96.11 66.31
Distance/tr-km — 12.00 13.80 14.91 16.12 17.14 16.90 19.78 16.07
Trip Rate/hh - 5.14 6.53 8.11 9.46 10.46 11.28 11.62 9.33
Trip Rate/tr - 2.15 2.14 2.18 2.10 2.33 2.38 2.39 2.26
Travel Time/hh-hr - 2.79 3.81 4.89 5.57 5.63 5.80 6.17 5.25
Travel Time/tr-hr - 1.16 1.25 1.31 1.28 1.25 1.22 1.23 1.27
Speed/kph - 10.28 11.04 11.34 12.57 13.67 13.80 15.59 12.65
Trip Distance/km - 5.58 6.45 6.84 7.39 7.36 7.10 8.28 7.11
Trip Time/min - 32.60 35.10 36.20 35.30 32.30 30.90 31.90 33.50
Car

Distance/km - 4.36 11.21 18.14 29.69 43.33 47.72 66.76 32.45
Speed/kph - 13.82 15.30 16.59 18.51 18.67 18.80 19.97 16.63
Cost ((t) - 19.62 50.44 81.63 133.60 194.98 214.74 300.42 146.025

Motorcycle
Distance/km — 11.32 8.66 7.60 5.80 5.12 4.42 2.18 6.12
Speed/kph - 15.98 17.94 17.55 20.11 21.62 23.54 19.43 19.73
Cost (t) - 12.23 9.35 8.20 6.26 5.53 4.77 2.35 6.60

Bus
Distance/km 12.56 21.08 28.70 33.40 27.86 27.53 26.81 26.93
Speed/kph 
Cost (t)

8.07 8.96 9.22 9.62 9.55 9.34 10.27 9.078
- 102.80 195.90 243.30 283.80 313.80 338.40 348.60 279.90

Total Cost Per hh 134.65 255.69 333.13 423.66 514.31 557.91 651.37 525.82
Total Cost Per tr - 56.34 83.83 89.55 97.62 114.55 117.70 134.03 127.31
Total Cost as % of 

Monthly Income - 13.46“ 13.94% 11.76? 10.17% 8.82% 7.44% 7.11% 10.38%

hh -  household  
t r  -  t r a v e le r

^In Singapore dollars (S$) and cents ($) .
^Vehicle-owning households are defined aë those having the use of a motor 

vehicle (car and/or motorcycle) based at this household . . . even if owned by a firm.

ro
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Table G-4
"After Surveys" Cost Estimates^ and Other Travel Characteristics Per Traveler

and Per Household, Vehicle-0wning2 Households - Singapore 1975
MONTHLY INCOME S$ 
(100)

Households 
Traveler 
Traveler/hh 
Distance/hh-km 
Distance/tr-km 
Trip Rate/hh 
Trip Rate/tr 
Travel Timc/hh-hr 
Travel Time/tr-hr 
Speed/kph 
Trip Distance/km 
Trip Time/min
Car

D is tan ce /km  
Speed/kph  
Cost (4 )

Motorcycle 
Distance/km 
Speed/kph 
Cost (4)

Bus
Distance/km 
Speed/kph 
Cost (4)

Total Cost Per hh 
Total Cost Per tr 
Total Cost as % of 

Monthly Income

hh - household 
tr - traveler

0 - 2 2-4 4-7 7-10 10-15 15-20 20-25 25 & OVER AVERAGE

55.00 149.00 192.00 259.00 188.00 85.00 146.00 1074.00
_ 129.00 403.00 669.00 971.00 812.00 392.00 678.00 4054.00
_ 2.31 2.71 3.50 3.75 4.33 4.61 4.66 3.86
- 22.77 34.15 47.93 59.51 73.19 72.89 79.54 58.22
- 9.85 12.62 13.71 15.88 16.92 15.80 17.07 15.07
- 4.74 5.77 7.39 7.95 9.27 10.00 10.30 8.26
_ 2.05 2.13 2.11 2.12 2.14 2.17 2.21 2.14
- 2.70 3.38 4.69 4.83 5.40 5.53 5.27 4.83
. 1.17 1.25 1.34 1.29 1.25 1.20 1.13 1.25
_ 8.42 10.10 10.23 12.34 13.58 13.13 15.09 12.06
- 4.80 5.92 6.50 7.49 7.91 7.28 7.72 7.04
- 34.20 35.20 38.10 36.40 34.90 33.30 30.70 34.90

2.35 9.33 12.60 25.22 36.32 38.53 51.57 26.17
- 9.49 17.20 17.32 18.10 19.41 18.73 20.59 17.26
- 10.58 41.99 56.70 113.49 163.44 173.39 232.07 117.77

8.35 ■ 6.43 4.86 5.91 4.59 3.67 1.86 4.96
- 14.69 17.53 14.75 18.61 23.56 21.14 21.76 17.97
- 9.02 6.94 5.25 6.38 4.96 3.96 2.01 5.35

11.76 17.80 29.34 27.66 31.94 30.25 25.89 26.49
- 6.89 7.70 8.54 9.32 9.81 9.43 9.89 8.76
- 94.80 115.40 221.17 238.50 278.10 300.00 309.00 247.80

114.40 164.33 283.12 358.37 446.50 477.35 543.71 370.92
- 49.52 60.64 80.89 95.57 103.12 103.55 116.68 96.09

11.44 8.96. 9.99: 12.65: 7.65: 6.36: 5.93% 8.98%

^In Singapore dollars (S$) and cents (#)« 
^Vehicle-owning households are defined as those having the use of a motor 

vehicle (car and/or motorcycle) based at this household . « « even if owned by a firm.
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Appendix H

A summary of some of the tabulated data of the household 
interview surveys that were collected before and after the 
implementation of the Area License Scheme in Singapore, 1975.
Tables 1 through 4 were reproduced from a paper by Zahavi and 
Roth titled "Measuring the Effectiveness of High Occupancy 
Vehicles Priority Schemes." The paper was presented at the 
Transportation Research Board Meeting in Washington, D.C., 
January 1980.



Table H-1
Summary table of travel characteristics per traveler and per household, by vehicle 
ownership, before-and-after surveys, Singapore 1975

Characteristic
VEHICLE OWNING NON VEHICLE OWNING

Travelers Households Travelers Households
B A B A B A B A

Monthly Income (S$) - - 1,380 1,383 - - 680 728
Travelers/hh - - 4.13 3*86. - - 3.44 3.52
Trip Rate 2.26 2.14 9.33 8.26 2.08 2.03 7.16 7.15
Travel Dlstance-km 16.07 15.07 66.31 58.22 11.31 11.11 40.29 40.65
Travel Tlme-hr 1.27 1.25 5.25 4.83 1.38 1.31 4.75 4.61
Speed-kph 12.7 12.1 12.7 12.1 8.2 8.5 8.2 8.5
Trip Distance-km 7.11 7.04 7.11 7.04 5.44 5.47 5.44 5.47
Trip Time-min 33.6 34.9 33.6 34.9 39.9 38.7 39.9 38.7
Mobility 209 186 861 720 96 102 336 359

to
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Table H-2
Daily travel distance per household, by motorized mode, before and after surveys, 
Singapore 1975

VEHICLE OWNING
Income S$ 
flOO') 0 - 2 2 - 4 4 - 7 7 - 1 0 10 - 15 15 - 20 20 - 25 25 <& Over Average

BEFORE; Car - 4.36 11.21 18.14 29.69 43.33 47.72 66.76 32.45
M/ c - 11.32 8,66 7.60 5.80 5.12 4.42 2.18 6.12
Bus - 12.56 21.08 28.70 33.40 27.86 27.53 26.81 26.93
Total - 28.24 40.95 54.44 68.89 76.31 79.67 95.75 65.50

AFTER I Car - 2.35 9.33 12.60 25.22 36.32 38.53 51.57 26.17
M/c - 8.35 6.43 4.86 5.91 4.59 3.67 1.86 4.96
Bus - 11.75 17.80 29.34 27.66 31.94 30.25 25.89 26.49
Total - 22.45 33.56 46.80 58.79 72.85 72.45 79.32 57.62

NON-VEHICLE OWNING
BEFORE: Car - 0.28 2.11 1.48 1.25 11.18 15.64 - 1.91

m / c - 0.08 0.27 - - - - - 0.12
Bus 14.47 20.37 34.43 41.45 65.40 58.04 59.19 - 36.42
Total 14.47 20.73 36.81 42.93 66.65 69.22 74.83 - 38.45

AFTER j Car 0.28 0.45 1.54 5.36 6.49 9.71 2.85 - 3.20
m / c - - 1.09 0.10 1.36 - - - 0.59
Bus 16.15 17.20 30.63 39.80 58.35 56.23 78.43 - 35.39
Total 16.43 17.65 33.26 45.26 66.20 65.94 81.28 - 39.18

ISO■Ck-J
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Table H-3

Modal shares, by distance,, vehicle-owning households, before- 
and-after surveys, Singapore 1975

Mode Distance-km Share-%
. BEFORE:

Car 32.45 49.6
Motorcycle 6.12 9.3
Bus 26.93 41.1

Total 65.50 100.0

AFTER:
Car 26.17 45.4
Motorcycle 4.96 8.6
Bus 26.49 46.0

Total 57.62 100.0
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Table H-4

Daily travel distance per traveler, by trip purpose, before- 
and-after surveys, Singapore 1975

Trip Vehicle Non-Vehicle
Purpose Before After Before After

Some 7.65 7.22 5.42 5.40
Work + Business 5.56 5.35 3.47 3.75
School 1.68 1.76 1.64 1.48
Personal + Social 1.00 0.62 0.61 0.39
Shopping 0.18 0.12 0.17 0.09
Total 16.07 15.07 11.31 11.11



Appendix I

Amman Household Interview Survey Forms, 1980
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Trsval Information

AMMAN REGION TRANSPORTATION STUDY

Household interview Survey
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Appendix J

The data obtained from the Amman household survey 
was used to build a number of simplified graphs for household 
characteristics by household size, income and car ownership. 
The graphs are useful for the analysis of existing conditions.



THE HOUSEHOLD SIZE GBAPH



255

<*>
c0
•H4 J3a•Hk
V
m•HQ
Q)N•H
cn
■3I—I
a)cn3
S

Legend :
I 1-4 persons/HH 

II 5-8 persons/HH 
II 9+ persons/HH

70 .

60 ••
II

50 ..

30

4-
20 "

III
10 ■>

0 50 100 150 200 250 300 350 400
Household Income JD Per Month

Fig. Jl. Household Size Graph for Amman, Jordan, 1980



THE CAR OWNERSHIP GRAPH
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Appendix K

Analysis of Travel in Amman Urban Region, 1980



TABLE K-1
ANALYSIS OF TRAVEL IN AMMAN URBAN REGION BY MODE AND PURPOSE, 1980

(For Households Income Group JD 0-50)

Mode of Journey
Journey
Purpose Private

Car
Motor­
cycle

Vans/
Pickup

Call
Taxi

Servis
Taxi

Scheduled
Bus

Works
Bus

School
Bus

other
Mode Total

Work 6 ( 1 5 .7 9 ) *
(17.14)

0(0)
(0)

0(0)
(0)

6(15 .79)
(26.08)

22(57.89)
(37.28)

3(7 .89)
(8 .57)

1(2 .63)
(25)

0(0)
(0)

0(0)
(0)

38(100)
(24.36)

Educa­
tion

10(37.04)
(28.57)

0(0)
(0)

0(0)
(0)

1 (3 .7)
(4 .34)

7(25.92)
(11.86)

8(29.64)
(22.85)

1(3.7)
(25)

0(0)
(0)

0(0)
(0)

27(100)
(17.3)

^  Shopping/ 
Personal 

« Business
4(11.43):  
(11.43)  ’

0(0)
(0)

0(0)
(0)

8(22.85)
(34.78)

11(31.43)
(18.64)

12(34.29)
(34.28)

0(0)
(0)

0(0)
(0)

0(0)
(0)

35(100)
(22.43)

i  Employers 
Business

2(16.66)
(5.71)

0(0)
(0)

0(0)
(0)

0(0)
(0)

5(41.66)
(8.47)

4(33.33)
(11.42)

1(8.35)
(25)

0(0)
(0)

0(0)
(0)

12(100)
(7.69)

Social/
recreation

5(20)  
(1 4 .2P)

0(0)
(0)

0(0)
(0)

4(16)
(17.39)

10(40)
(16.95)

0(0)
(0)

0(0)
(0)

25(100)
(16.02)

Other
( o f

0(0)
(0)

0(0)
(0)

0(0)
(0)

0(0)
(0)

0(0)
(0)

0(100)
(0)

Non Home 
Based

8(42.10)
(22.87)

0(0)
(0)

0(0)
(0)

4(21.05)
(17.39)

4(21.05)
(6.77)

2(10.52)
(5 .71)

1(5 .28)
(25)

0(0)
(0)

0(0)
(0)

19(100)
(12.17)

Total 35(22.43)
(100)

0(0)
(100)

0(0)
(100)

23(14.74) 59(37.82)  
(100) (100)

35(22.43)
(100)

4(2.56)
(100)

0(0)
(100)

0(0)
(100)

156(100)
(100)

*6(15 .79) % of trips by mode (17.14) % of trips by purpose
to



TABLE K-2
ANALYSIS OF TRAVEL IN AMMAN URBAN REGION BY MODE AND PURPOSE, 1980

(For Households Income Group JD 50-100)

Journey
Purpose

Mode of Journey
Private
Car

Motor­
cycle

Vans/
Pickup

Call
Taxi

Servis
Taxi

Scheduled
Bus

Works
Bus

School
Bus

Other
Mode Total

Work 48(15.63)*
(33.33)

0(0)
(0)

14(4.56)
(70)

21(6.84)
(30.43)

149(48.53)
(49.17)

34(11.07)
(30.08)

41(13.35)
(62.12)

0(0)
(0)

0(0)
(0)

307(100)
(42.63)

Educa­
tion

18(13.04)
(12.5)

0(0)
(0)

0(0)
(0)

10(7.25)
(14.49)

52(37.68)
(17.16)

41(29.71)
(36.28)

12(8.69)
(18.18)

5(3.62) 0(0) 
(100) (0)

138(100)
(19.16)

Shopping/ 
-g Personal 
w Business03

19(19.38)
(13.19)

0(0)
(0)

2(2.04)
(10)

13(13.26)
(18.84)

44(31.88)
(14.52)

17(17.34)
(15.04)

3(3.06)
(4.54)

0(0)
(0)

0(0)
(0)

98(100)
(13.61)

^ Employers 
o Business

5(25)
(3.47)

0(0)
(0)

2(10)
(10)

4(20)
(5.79)

7(35)
(2.31)

1(5)
(.88)

1(5)
(1.51)

0(0)
(0)

0(0)
(0)

20(100)
(2.77)

Social/
recrea­
tion

14(17.5)
(9.72)

0(0)
(0)

2(2.47)
(10)

16(19.75)
(23.18)

36(44.44)
(11.88)

12(14.81)
(10.61)

1(1.23)
(1.51)

0(0)
(0)

0(0)
(0)

81(100)
(11.25)

Other 0(0)
(0)

0(0)
(0)

0(0)
(0)

0(0)
(0)

0(0)
(0)

0(0)
(0)

0(0)
(0)

0(0)
(0)

0(0)
(0)

0(100)
(0)

Non Home 
Based

40(52.63)
(27.77)

0(0)
(0)

20(2.77)
(100)

5(6.57)
(7.24)

15(19.73)
(4.95)

8(10.52)
(7.08)

8(10.52)
(12.12)

0(0)
(0)

0(0)
(0)

76(100)
(10.55)

Total 144(20)
(100)

0(0)
(100)

69(9.58)
(100)

303(42.08)
(100)

113(15.69)
(100)

66(9.16)
(100)

5(.69)
(100)

0(0)
(100)

720(100)
(100)

■i'48(15.63) % of trips by mode (17.14) ---  % of trips by purpose
K)
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TABLE K-3
ANALYSIS OF TRAVEL IN AI4MAN URBAN REGION BY MODE, TRIP MAKING, TIME, AND

COST OF TRAVEL PER DAY (For Household Income Group JD 0-50)

Mode of Journey
Private
Car

Motor­
cycle

Vans/
Pickup

Call
Taxi

Servis
taxi

Scheduled
Bus

Works
Bus

School
Bus

Other
Mode Total

# of trips of the average 
household 00.61 0 0 00.400 01.04 00.610 0.070 0 0 002.730
% of total trips of the 
average household 22.43 0 0 14.740 37.82 22.430 2.560 0 0 100.000
Time of travel of the 
average household 00.28 0 0 00.310 00.91 00.560 0.010 0 0 002.070
7o of total time of the 
average household 13.52 0 0 14.970 43.96 27.050 0.480 0 0 100.000
Cost of travel of the 
average household per day 00.10 0 0 00.165 00.08 00.035 0.004 0 0 001.384
% of total cost of the 
average household 26.04 0 0 42.960 20.83 09.120 1.050 0 0 100.000
Cost as a % of monthly 
family income 05.20 0 0 08.580 01.82 01.820 0.200 0 0 019.960

ro
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TABLE K-4
ANALYSIS OF TRAVEL IN AMMAN URBAN REGION BY MODE, TRIP MAKING, TIME, AND

COST OF TRAVEL PER DAY (For Household Income Group JD 50-100)

Mode of Journey
Private
Car

Motor­
cycle

Vans/
Pickup

Call
Taxi

Servis
Taxi

Scheduled
Bus

Works
Bus

School
Bus

Other
Mode Total

# of trips of the average 
household 00.68 0 0.09 00.32 01.430 00.53 0.31 .020 0 003.38

% of total trips of the 
average household 20.00 0 2.77 09.53 42.080 15.69 9.16 .690 0 100.00

Time of travel of the 
average household 00.48 0 0.08 00.29 01.350 00.43 0.20 .009 0 002.84

% of total time of the 
average household 16.90 0 2.81 10.21 47.530 15.14 7.04 .320 0 100.00
Cost of travel of the 
average household per day 00.17 0 0.02 00.12 00.110 00.03 0.01 .001 0 000.46

% of total cost of the 
average household 36.95 0 4.31 26.08 23.910 06.52 2.17 .210 0 100.000

Cost as a % of monthly 
family income 05.89 0 0.69 04.16 03.810 01.04 0.34 .030 0 015.94

to



TABLE K-5
PRELIMINARY ANALYSIS OF TRAVEL IN THE STUDY AREA BY MODE AND PURPOSE 

(Data represents the average of households in all income groups living in Ammen region.)

Journey
Purpose

Mode of Journey
Private
Car

Motor­
cycle

Vans/
Pickup

Call
Taxi

Servis
Taxi

Scheduled
Bus

Works
Bus

School
Bus

Other
Mode Total

Work *152,402
(43%)
(36%)

42 
( 0%) 
(10%)

8,172 
( 2%) 
(46%)

19,974 
( 6%) 
(28%)

103,458
(29%)
(43%)

29,090 
( 8%) 
(39%)

34,866
(10%)
(76%)

2,044
(1%)
(5%)

2,322 
( 1%) (26%)

352,370
(100%)
(38%)

Educa­
tion

53,107
(31%)(12%)

0 835 9,912 
( 6%) (14%)

46,074
(27%)
(19%)

20,887
(13%)
(28%)

36 
( 0%)
( 0%)

39,434
(23%)
(94%)

136 
( 0%) 
( 2%)

169,421
(100%)
( 18%)

Shopping/
personal
business

52,048
(45%)
(12%)

67 
( 0%) 
(15%)

1,472
(1%)
(8%)

11,135
(10%)
(15%)

38,606
(33%)
(16%)

12,216
(11%)
(17%)

0 0 148 
( 0%) 
( 2%)

115,692
(100%)
(13%)

Employers
business

12,724
(54%)
( 3%)

0 2,092
(9%)
(12%)

1,177 
( 5%)
( 2%)

3,968
(16%)
( 2%)

1,639 
( 7%) 
(2%)

1,406
(6%)
(3%)

0 755 23,761 
( 3%) (100%)
( 8%) ( 3%)

Social/
recrea­
tion

77,255
(59%)
(19%)

285 
( 0%) (65%)

766 18,476
(14%)
(26%)

28,174
(21%)
(12%)

6,882 
( 5%)
( 9%)

51 
( 0%)
( 0%)

59 
( 0%) 
( 0%)

26 
( 0%) 
(0%)

131,974
(100%)
( 14%)

Other 521
(96%)
(0%)

0 0 0 0 19 
( 4%)
( 0%)

0 0 0 531
(100%)
( 0%)

Non
home
based

73,304
(58%)
(18%)

42 
( 0%) 
(10%)

4,530 
( 4%) 
(25%)

9,542 
( 8%) 
(13%)

18,262
(15%)
( 8%)

3,721 
( 3%)
( 5%)

9,582 
( 8%) 
(21%)

616 
( 0%) 
( 1%)

5,611 
( 4%) 
(62%)

125,210
(100%)
( 14%)

Total 420,352
(46%)
(100%)

436 
( 0%) 
(100%)

17,867
( 2%) 
(100%)

70,216 
( 8%) 
(100%)

238,542
(26%)
(100%)

74,454 
( 8%) 
(100%)

45,941
( 5%) 
(100%)

42,153 
( 4%) 
(100%)

8,998 
( 1%) (100%)

918,959
(100%)
(100%)

*Each unit contains: number of trips
(% of row)
{% of column)

Source: Amman Region Transportation Study; Transport Modeling 
Report, Table 2.1. Hal crow Fox & Associates, Jouzy 
& Partners. June 1980.

tsj<TlVI



Appendix l

The maps included in this appendix are of Santiago areas' 
travel characteristics. They were obtained with other data 
on Santiago, Chile, from the World Bank.
The maps were manipulated to illustrate the need approach to 
spatial analysis. The data on each factor were transformed 
to new values as shown on the maps and discussed in Chapter 
Seven.
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Figure ii-2

Chile 
Santiago 

Household Income
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Transformed 7.83 17.09 - 30.00
Values 5.00 13.00 - 17.00

Chile 4.17 a 11.00 - 13.00
3.33 r « «9.00 - 11.00Santiago 2.67 7. 7.00 - 3.00

Distance on Public Transit 1.83_ 4.00-7 00
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day
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Figure l -4

Chile 
Santiago 

Trips per Day

Transformed 8.50 B  2 .so - 4.00 
Values 6.81 
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Transformed 8.59 115.00 - 160.00Values 6.86 105.00 • 115.00
Chile 6.25 95.00 - 105.00

Santiago 3.63 55.00 - 35.00
' 5.00 75.00 - 85.00

Travel Time per Day 4.22 60 «00 - 75.00

minutes per 
traveler 
per day
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Values
Chile 

Santiago 
Distance per Day

Figure L-6

7.75 22.OC - 40.00
5.00 13.00 - 22'-00
4.13 % 13 00 - 18.00
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per day
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Chile 
Santiago 

Mean Travel Speed

Transformed
Values

8.18 0  X.OO - 22.OS
5.90 m  12.00 - 14.00
5.00 ^  10.00 - 12.00
4.20 ^  S.50 - 10.00
3.52 717.00 - 8.50
1.59 ]] 0.00 - 7.00
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