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Foreword

VEIB I8 THE FIRST in a series of Brookings Institution
studies undertaken as part of a major program of research on the
role of transport in development. It is being carried out through
a grant from the United States Agency for International De\vgl?p-
ment. R T
" The Brookings program focuses on an area that has been
neglected by both the development economist =nd the transport
specialist. It is an attempt to look at transport in relation to the
total environment. Since accessibility and mobility are involved in
almost everything that developing countries are striving to accom-
plish, transport can be a key factor in the success or failure of the
entire development effort.

The work is thus designed to help guide the allocation «f re-
sources in emergix g economies and in foreign assistance programs,
to shed light on the possibilities that science and technology offer
for the solution of transport problems. to develop ecriteria for
judging the economic potential of transport investments, and to
determine effective means of implementing transport programs.

The present study is an overall view of the probiem initiated
with funds from the Ford Foundation and completed as part of the
AID research program. In the course o! his study, Witfred Owen,
who is the Director of the Transpurt Research Program, has par-
ticipated in transport and develupment stuties in many countries
of Asia, Africa, and Latin America. His views of the problem and
approaches to its solution refleci the general framework of the
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Brookings program and furnish a guide to areas in which research
efforts need to be focused.

Among previously published works, Wilfred Owen is anthor or
co-author of Cities in the Motor Age (1959), The Metropolitan
Transportation Problem (1956), National Transportation Policy
(1949), and other books.

The reading committee for the study has included Edward S.
Mason, Harvard University; Robert Sadove, the International
Bank for Reconstruction and Development; Lloyd Reynolds,
Yale University; Edwin T. Haefele, The Brookings Institution;
and Merton J. Peck, Yale University. The book was a project of
the Economic Studies Division, formerly directed by Ralph J.
Watkins and now under the direction of Joseph A. Pechman. A.
Evelyn Breck with the assistance of Medora Richardson edited
the study, and Adele Garrett prepared the index.

The opinions expressed in this study are those of the author
and do not purport to represent the views of the Agency for Inter-
national Development, or the views of the trustees, officers, or
other staff members of the Brookings Institution, or of those who
reviewed the manuscript.

Robert D. Calkins

President
April 196
The Brookings Institution
1775 Massachusetts Avenue, N.W.
Washington 36, D. C.
or g
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Introduction

TIE PROCESS OF DEVELOPMENT has many compo-
nents and no one of them is sufficient in itself to bring about the im-
provement in living conditions tha% people and nations everywhere
are striving to achieve. Better health and education, the discovery
and use of resources, greater industrialization, better organization
and administration, and a willingness to accept new ideas arc some
of the factors that together foster development and offer the prom-
ise of a more satisfying life.

Granted this variety of elements nnd their obvious interrela-
tions, the attempt in this study is to seek a better understanding
of the probleins and potentials of development by focusing on one
area of activity—the way people and goods are moved. Not that
transport alone is the key to progress. But transport has special
significance because of the pervasive role of mobility in facilitating
other objectives. Transport is a nccessary ingredient of nearly
every aspect of ecoromic and social development. It plays a key
rele in getting land into production, in marketing agricultural
commodities, and in making forest and mineral wealth accessible.
It is a significant factor in the development of industry, in the
expansion of trade, in the conduct of health and =ducation pro-
grams, and in the exchange of ideas.

The need to assess more carefully the contribution of transport
to economic growth is suggested by the size of the financial com-
mitment. Among expenditures for national development, trans-
port generally ranks first or second in magnitude. It is typically

1



2 STRATEGY FOR MOBILITY

absorbing 20 to 40 percent of the resources being invcsted in
economic and social progress. This emphasis is reflected in eco-
nomic assistance programs. Transport has accounted for a third of
all loans made by the International Bank for Reconstruction and
Development and for one-fifth of American aid for development
projects.

The principal questions to be considered in this study are how
transport influences development, how the obstacles imposed by
poor transport can be reduced, and how improved transport can
further economic, social, and cultural ends. Specifically, how can a
country estimate how much transport it needs and how much it
can afford in the light of other requirements? What factors should
be taken into account in weighing the desirability of different
methods of transport? What are the financial, organizational, and
administrative requirements for building and operating the facil-
ities needed? What role can be played by foreign assistance pro-
grams, and how can such assistance be made more effective? In
short, what must be done to achieve as quickly as possible the
minimum standards of transport reeded for rising levels of living?

The nature and complexity of transport problems differ widely
from place to place, and useful solutions are not easily generalized.
The most that can be hoped for in this broad view of the problem
is to achieve a better understanding of the relationship between
transport and the rest of the economy. Such an understanding
would assist nations in various stages of development to judge
how transport can contribute to their development, what fac-
tors need to be taken into account in programing transport im-
provement, and what means will be most effective in achieving
mobility and accessibility. The focus is on the problems of the
low-income countries, but the discussion will frequently ¢raw on
the experience of the more developed countries. In addition, it
should be remembered that all countries have their underde-
veloped areas, and that much of what is prescribed for poor na-
tions is also relevant to those that seem to be rich.

There are optimistic signs that the twentieth century revolution
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in transport is spreading into Asia, Africa, and Latin America.
Some dramatic results have already followed from transport de-
velopment programs in these areas. Yet it is obvious that the
transport revolution has failed to affect the lives of most of the
world’s people, and that the task of overcoming the barriers to
mobility is formidable.

If the developing countries are to narrow the gap between them-
selves and the more mobile countries, the cost in time and re-
sources will be heavy indeed. Both the developing countries and
those participating in assistance programs will have to be guided
by a total strategy if the potential impact of mobility on develop-
ment is to be fully realized. All nations, in all stages of develop-
ment, have a stake in the outcome. For a successful attack on
immobility and isolation is essential to engaging the world’s re-
sources effectively.



CHAPTER 1

Immobility and Poverty

TIE TWENTIETH CENTURY revolution in transport has
made us aware of the relation of immobility to poverty. Air trans-
port has shrunk the carth to less than a tenth its previous size,
and the jets have reduced this smaller world again by half. The
results may be scen in the almost perpetual motion of Leads of
state, in the endless calendar of international conferences, in the
ubiquitous technical assistance missions, in the growing ties
among business and professional people of all nations, and in the
global dimensions of tourism. Most of these peregrinations would
have been unthinkable in the relatively immobile world of three
decades ago.

This international exchange has resulted, among other things, in
making it possible for millions of travelers to sec for themselves the
discrepancies in material well-being between the rich countries
and the poor. Visitors fromn developing countries have returned
home determined to sce their people participate to a greater de-
gree in the fruits of economic progress, and travelers from more
opulent societies have become aware of the poverty of distant
lands that have suddenly become their neighbors. In most respects
the transport revolution has by-passer two-thirds of the world’s
people.

What one finds is that time and energy are being dissipated in
vast arcas of the underdeveloped world in an effort to get things
moved. The observer who arrives in a poor country for the first
time gets the impression that nearly everyone is working in trans-

4



IMMOBILITY AND POVERTY 5

port. The human being serves as a beast of burden along with the
donkey, the camel, and the bullock. It is only on the principal
arteries and in the major cities that mechanijcal transport has
replaced the most primitive methods. But even in these cases,
mechanical solutions often yield unsatisfaclory resuits because of
ancient and obsolete equipment, faulty operation, and lack of
maintenance.

The Effects of Poor Transport

Poor transport is a major factor in world hunger. The high cost
of moving farm products and the long delays and consequent
damage and loss to perishables have been powerful deterrents to
increasing food supplics. Produce rots on the ground because
transport is not available. Oranges and other valuable foods are
used for fertilizer because transport capacity is unavailable. Com-
mercial fertilizers may arrive after the growing season is half
over.

As a result of these conditions, much of the world’s resources lie
untouched because there is no way to reach them. A major propor-
tion of the earth that is suitable for cultivation remains idle. Much
of the acreage that has been put under cultivation is overworked
and the soil depleted. A tremendous wealth of forest and mineral
resources that could help in the struggle against poverty makes no
contribution because no onc can get to it or move it to where it is
needed.

The agricultural sector does not suffer simply from the in-
accessibility of land, or from the failure to move what is produced.
Farmers have no incentive to grow surpluses when they know from
experience that what they grow cannot be moved. Isolated com-
munities remain ignorant of market opportunities or of new ideas
and new techriques, for information, like everything else, travels
siowly on mud roads and primitive trails. Communication with the
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outside world may come to a complete halt during the wet season,
and even in dry weather, when roads are dusty but passable, the
time and cost of travel preclude regular contacts.

Industrial activity is also severely hampered by lack of trans-
port. The factory depends on continuing supplies of fuel, raw
materials, and spare parts, and on a relizble means of marketing
what is made. Poor transport malkes it necessary to maintain ex-
cessive inventories at liigh cost to compensate for uncertain de-
liveries. Often it is nceessary to shut down operations or to pro-
duce at a fraction of plant capacity because of fuel or material
shortages. Inadequate investment in transport reduces the effec-
tiveness of investments clsewhere.

The ability to sell in world markets is often limited by the diffi-
culties of overland transport. Moving fifty miles to port may be
costlier than moving thousands of miles by sea. And nearer home,
there may be no land transport connections with neighhoring
countrics, hence no way to benefit from specialization and trade.
The problem is not always the complete absence of transport, but
its unreliability, high cost, slow schedules, and high rates of dam-
age and pilferage. These obstacles to movement restrict the
market, increase the cost of production, and raise prices beyond
the reach of consumers.

Goods often wait for months to be shipped by rail, but a con-
siderable volume of traffic is not even offered because of the known
shortage of capacity. As for the goods that are actually offered,
often only those with highest priority can be expected to move
promptly. In some instances space must be reserved months
ahead of a proposed shipment.

In Afghanistan, half of all trade still moves on the backs of men,
camels, and donkeys. Poor transport has inercased the price of
goods to as much as five times their original cost. The movement
of freight from coastal areas to interior points of Brazil may take
six months by river, and a month to a month and a half by truck.
Paraguay’s trade involves journeys of a thousand miles by river
to the Atlantic Occan. Ninety percent of farm to market trans-
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portation is confined to oxcarts on primitive trails.

Transport difficulties have their political and social as well as
their economic impacts. Poor transport makes it exceedingly
difficult to achieve national unity. Tha growth process is retarded
by lirited opportunity for public officials to travel through their
country, and by the difficulties of conducting business. Poor trans-
port can be a major obstacle to maintaining internal security. It
also limits the effectiveness of technical assistance programs,

The Spreading Revolution

An indication of what transport modernization can do for de-
velopment can be observed in nearly all the large citics of the
world and along many of the major intereity routes. In Asia the
ricksha and pedicycle are giving way to the truck, the bus, the
motor scooter, and the taxi. The bullock cart is disappearing from
Delhi and the camel from Karachi. On the Chao Phya in Thailand,
ancient sampans are being pulled by diesel tows, and along the
klongs of Bangkok fresh vegetables are propelled to market by
outboard motor. Beef in Bolivia moves to consuming centers by
air, pipelines distribute Sui gas over hundreds of miles of West
Pakistan, and in Lagos a 1401 computer keeps track of railway
freight cars. During the first election in Nigeria at least one tvibal
chief was campaigning by helicopter.

These changes have been remarkably sudden. In much of the
world only a few years ago, it was considered good transportation
when a man carried sixty pounds fifteen miles a day on his back.
Now one man driving a diesel truck transports sixteen tons two
hundred miles in a day. Transport by animal was until recently
the most cconomical method of overland movement. The cost
ranged from 40 to 50 cents per ton per mile. Mechanization can
reduce these costs to 5 cents or less.

In a world where one out of every three people is inadequately
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fed, the ability of modern transport to make available more food
is perhaps its most significant contribution. In Costa Rica, before
the Inter-American Highway was constructed, driving beef cattle
on the hoof from grazing lands to San José often resulted in a 40
percent loss of weight, and imports were necessary to supply local
needs. Now, with an all-weather highway, it is possible to deliver
truck-trailer units of cattle overnight, and Costa Rica is self-
supporting in meat.!

In Thailand, the Friendship Highway, completed only five years
ago, has transformed partially used jungle land along its hundred-
mile route into highly productive and prosperous farms. Travel is
now possible in all weather between Saraburi and Korat, and
travel time has been reduced from eleven hours on the old dirt
road to three hours on the new. Within three years the production
of sugar cane, vegetables. bananas, and other {ruits more than
tripled in tonnage. A substantial surplus of corn is exported to
Japan. Expansion of swine and poultry production has far ex-
ceeded livestock trends in nearby areas not served by the new
highway .2

In Bolivia, the highway from Cochabamba to Santa Cruz re-
duced travel time in the rainy season from several weeks to fifteen
hours and provided a link between the country’s food supplies and
its people. Until then the price of home-grown rice was 50 percent
higher than imported rice because of the high cost of transport.
The highway has now largely eliminated costly imports. And in
the Philippines, the cost of moving a bale of abaca 35 miles to
port by native bearers, river barge, and finally by truck was re-
duced from three dollars to fifty cents by a road link that made
truck movement possible for the entire distance.

Transport has also played a major role in supplying raw materials
to industry and in moving finished products to market. In India,

1 1. 8. Department of Commerce, “Motor Transport in Middle Aracrica,” World Trade
Information Service, 4, No. 55-18.

3 Wisit Kasiraksa, “Economic Effects of the Frizndship Highway,” SEATO Graduate
School of Engineering, Bangkok, 1963,
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about 87 percent of the additional demand for rajl transport to be
met during the Third Five Year Plan represents requirements for
iron and steel, mineral ores, coal, and cement. To keep pace with
its industrial growth, India has invested a fifth of its deveiopment
funds in railways, and has doubled its port and shipping capacity
as well as the number of its trucks. Expenditures for transport
during the current plan period are second only to the industrial-
ization program itself.

The greater mobility provided by transport investments has
also played an important part in extending the henefits of educa-
tion, in communicating new ideas, and in overcomning the isola-
tion that has been a principal factor retarding cconomic progress.
The cost of education is being reduced by good roads that make
possible consolidated schools, and all-weather transport is causing
a marked improvement in sehool attendance. Greater mobility
also facilitates the travel of technical personnel and enables them
to cover more territory in less tinie.

Even modest improvements in transport change the life and
attitudes of the people affected. Primitive roads built in Bolivia to
connect densely populated regions with hitherto inaccessible land
have altered the onutlook of whole communities. The work, done
almost entirely by manual labor, has had the cffect of persuading
thousands of familics to move from impoverished soil to untouched
land along the new roads. Ethnic groups that previously lived
apart have been encouraged to join in cooperative efforts to build a
better future.

Transport is also helping to combat sickness and disease. In
India, mobile hospital units move over the road to villages that
have no local doctor. In Liberia, health services have been estab-
lished over a wide arca by flying materials, equipment, and per-
sonnel to remote airstrips for the es*ablishment of field dis-
pensaries. Along the Nile Rivcr, an Egyptian hospital ship brings
medical care to patients along its route who would otherwise have
no access to modern methods of treatment. Egyptian physicians
maintain that improving transport has been a principal means of



10 STRATEGY FOR MOBILITY

TABLE 1.1. World Population and Rail and Road Transport Trends by
Continent, 1950-60

(Freight in billions of ton-kms., others in millions)

Populatio’s Rail Freight Motor Vehicles®
Continent Total Percent- Total Percent- Total Percent-
Total aye Total age Total age
Tucrense Incrense Increase
1060 105060 Increaze 1960 1950-60 Increase 1060 1051-C0 Inereass
1950-60 195060 1951-60
Africa 254 45 £2 57 22 62 2.2 1.8 100
North America 199 31 19 030 ~I4 -2 79.2 24.5 45
Latin Americab 208 43 £6 48 10 £6 44 21 91
Asia 1,670 200 £1 879 204 £30 4.0 2.8 £33
Eastern Europe® 841 }05 1 1,635 9lo 148 - - —_
Western Europe 220 48 £8 28.1 17.8 166
Oceania 16 8 27 !5 8 25 3.4 1.5 79
World 2,003 477 19 8,184 1,240 65 121.7 49, 89

Sources: 1051 Motor vehicle data from United Nalions, Statistical Yearbook, 1957; others from United Na-
tions, Statistical Yearbook, 1961, and Statistical Yearbook, 1962,

8 1951 was chosen as a base year since complete motor vehicle data for 1050 are not available.

b Includes Mexico and Central America.

¢ Comprised of Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Nomania, and USSR including
wafic in Asian USSR.

improving health.

These achievements, when looked at in the aggregate, provide
impressive statistical evidence of progress. In recent years, the
growth of transport capacity in the poor countries has been much
more rapid than in the rest of the world. In the decade of the
fifties, for example, rail freight traffic increased 230 percent in Asia,
compared to 28 percent in Western Europe, as shown in Table 1.1.
During the same period the number of motor vehicles in Asia,
Africa, and Latin America more than doubled. The increase was
over six million units.

The Mobile and the Immobile

Despite substantial accomplishment, there is a tremendous gap
between the transport capabilities of rich countries and poor. For
development to take place, it will be necessary to narrow this gap,
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aud to do so will be a formidable task. Asia, Africa, and Latin
America contain 71 percent of all the world’s people, but account
for only 15 percent of the world’s rail freight and 17 percent of the
world’s trucks and buses. Africa accounts for 22 percent of the
land area of the globe, but only 4 percent of its surfaced roads.
Only 2 percent of the world’s merchant shipping is owned by
Latin America. (See Table 1.2.)

The situation in India illustrates the enormity of the transport
gap. Despite extensive efforts to improve Indian transport, 60

TABLE 1.2. World Population, Area, and Transport, 1960°

(Percentage distribution)

Number

Ton-Miles Miles of Gross Ton®

Continent Et:?our; Area  of Rail of 'll":l:fkq Surfaced Merehant
Freight Busesb Roads® Shipping
Africa 8.5 22.5 1.8 3.1 4.2 9.1
North Anmerica 6.6 15.9 20.7 54.7 48.0 24.2
Latin America® 6.9 16.2 1.0 4.9 2.8 2.2
Asin 56.1 10.9 11.9 0.3 15.9 8.3
Europe—total 21.4 20.2 55.1 24.0 24.9 55.5
Eastern Europet (10.4) (17.8) (48.2) — — —_
Western Europe (11.0) (2.9) (6.9) — — —
Oceania 0.6 6.3 0.5 4.0 4.2 4.0

100.0 100.0 100.0 100.0 100.0 100.0

Sources: United Nations, Statistical Yearbook, 1961; highway data from the International Road Federation,
“World Iighway Statisticse—1060,” Staff Report (1000).

® Figures do not alwaya add to 100 because of rounding.

b Excludes Albania, Bulgaria, Mainland Ching, Czechoslovakia, Enst Germany, Hungary, North Korea,
North Vietnam, Romania, and USSR.

° Includes Mexico and Central America,

Comprised of Bulgaria, Czechoslovakia, Enat Germany, llungary, Poland, Romania, and USSR including

Asian USSR,

percent of existing roads are unimproved dirt surfaces that are im-
passable during the rainy season. Even on the principal arteries of
the national highway system, five-sixths of the mileage is one-
lane. India’s modest objective is that by 1980 no village in a de-
veloped area will be more than four miles from some kind of paved
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road. The achievement of this goal will still spell partial isolation
for tens of millions.

Other transport difficulties demand attention. Coastwise ship-
ping that might relieve the railways is dormant, and Indian ships
can carry very little of India’s overseas trade. The railways con-
tinue to operate under heavy strains, and there is severc congestion
in the prineipal industrial regions. Even at present levels of eco-
nomic activity, the long haul from northwestern coal fields to the
large coal-consuming urban centers has resulted in severe
congestion.

The cost of providing adequate transport in large cities has also
become a heavy ecconomic burden on developing countries, and
ever heroic cfforts to cope with the problem have not permitted an
escape from the consequences of congestion. Many people must
walk long distances to work, railways are overwhelmed by com-
muters, motor vchicle traffic is being strangled by inadequate
strect systems, and the entire urban environment suffers from plan-
less growth and lack of amenities.

Roadbuilding efforts illustrate how the gap may be widening. Of
the $19 billion speud for highways in all countries during 1960,
approximately $16 billion was being spent in the developed coun-
tries of Europe and North America. Road expenditures in the
European Economic Community were $4,500 per square mile,
compared to only $33 per square mile in Africa and $102 in Latin
America.? As shown in Table 1.3, Europe and North America
already accounted for more than 4 million of the world’s 5.7
million miles of surfaced highways in 1960.

If Latin America, Africa, and Asia (excluding the Soviet Union)
were to have half as inany miles of surfaced roads per square mile
as the European Economic Community, twenty million miles of
good roads would have to be built. This compares with about one
million miles of roads now available, most of which are inadequate.
To equip the less developed continents with trucks and buses in
sufficient numbers to achieve the EEC ratio of these vehicles to

# See Table A.1. for world highway expenditures.



IMMOBILITY AND POVERTY 13

TABLE 1.8. World Commercial Vehicles and Iglways, 1960

(Vebicles in millions, miley of road in thousands)

Trucks and Buses Miles of Road»

Continent Total Per 1000 Per 100 o Per 1900

ota People Sq. Mile Sq. Miles
Afriza 0.7 2.8 5.9 241 20
North Aruerica 13.8 67.2 177.8 2,787 367
Yatin Arnserica® 1.7 8.8 21.8 160 2
Asia 2.8 2.4 40.4 005 159
Europe 5.8 15.0 805.2 1,420 742
(EEC Countrics) (3.2 (18.5) (711.1) (709) (1,578)
Occania 1.0 76.9 32.3 240 77
World Total 24.8 12.4 65.4 5,708 150

Souzcea: Comunercial Vehicle data from United Nutions, Statistical Yearbook, 1962, Highwa; Jata Irom Inter-
national Road Federntinn, “Warld Highway Statistics -~1900," Staff Revort (1060),

* P'aved roads include mites of road with gravel or crushed stone or stiuilized soil surfuce.

b includes Mexico and Central America,

population would require 26 million motorized units compared to
the 4.7 million operating in 1960. In that year there were only
2.4 trucks and Dbuses for every thousand Asizns, while in the
Europcan Economie Community there were 18.5. (See Tuables 1.3
r7d A.2.) The question to he answered is what inerease in trans-
port serviees will be needed for development goals to be achieved.
Will the developing countries Liave to attain the transport levels
of the rich countries? Or will new methods introduced by science
and technology hold the cost within bearable [imits?

An Index of Mobility

The nations of the world may be classified into two groups—the
mobile and the immobile. Thr present degrees of mobility and im-
mobility in specific countries are indicated in Table 1.4. The
freight mobility index for France is expressed as 100. Countries
with a mobility index above 30 have been arbitrarily placed in the



TABLE 1.4, Index of Per Capila GNP and the Mobility of Nations, 1961°
(France=100)

Country GNP Freight Mobility Passenger Mobility
IMMOBILE NATIONS

Ethiopia 8.2 1.7 1.7
Nigeria 6.0 4.0 3.5
Indonesia 6.1 4.5 5.5
Iran 15.5 4.7 4.3
Burma 4.3 5.3 5.5
Philippines 8.6 5.8 5.2
Pakistan 5.8 6.7 8.8
Syria 11.2 6.8 8.7
Thailand 7.1 7.2 8.0
Egypt 8.8 7.5 9.3
Sudan 6.9 8.8 —_

India 5.9 10.0 11.8
Ghana 14.6 10.1 9.8
Ecuador 18.4 10.2 8.7
Colombin 20.8 11.8 0.2
Guatemala 12.0 12,8 —_

Peru 13.8 1.7 10.8
Turkey 14.2 18.7 —

Paraguay 9.6 15.7 14.7
Malaya 20.6 15.8 17.0
Algeria 20.6 17.8 16.0
Greece 81.7 17.8 18.7
Ceylon 10.1 18.2 21.5
Taiwan 10.7 18.8 -_—

Brazil 18.7 10.7 10.8
Bolivia 8.3 20.0 18.%2
Portugal 20.8 24.5 27.7
Tsrael 50.8 25.2 21.7
Mexico 28,0 27.8 22.8

MOBILE NATIONS

Japan 37.2 30.5 40.3
Spain 7.5 33.2 34.8
Chile 33.8 38.¢ 86.2
Lebanon 30.2 30,2 40.8
Yugoslavia 24.2 30.5 98.8
Italy 51.8 45.8 53.2
Netherlands 7.8 58.%2 69.3
Argentina 27.8 63.8 68.0
Norway 08.1 64.0 61.8
Finland 81.4 85.2 1.7
Austria 61.5 06.8 71.8
South Alriea, Republic of 81.8 70.5 —

United Kingdom 101.0 86.0 04.3
Sweden 130.8 93.0 104.5
Ireland 50.9 03.8 —-_

West Germany 105.4 09,3 01.0
France 100.0 100.0 100.0
Belgium 101.1 103.¢ 116.7
New Zealand 114.8 108.5 —_

Denmark 102.6 110.0 119.0
Luxembourg 100.5 180.5 —

United States 207.3 189.0 147.2
Australia 112.8 210.7 —_

Canada 147.9 223.1 148,90

Sources: United Nations, Statistical Yearbook, 1958, and Statistical Yearbook, 1059; highway data from the
International Itoad Federation, *World Highway Statistics,” Staff Iteport (1057 and 1058); per capita GNP
computed from Amendment to the Constitution of the International Labor Oryanization, S. Rep. No, 170, 88
Cong. 1 sess. (1002), tables, pp. 24-25.

® Freight Index =Average index for rail lines per 100 sq. miles, rail lines per 10,000 population, surfaced
highwaya per 100 sq. miles, ton-miles per capita; and commercial vehicles per capita. Transport data based on
1057-58 figures, Pnssenger Index =Average index of the following: passenger miles per capita, passenger cars
per capita, and rail lines per 100 aq. miles, rail lines per 10,000 population, surfaced highways per 100 aq. miles,
and surfaced highwayas per 10,000 population.
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category of mobile nations. All these countries have relatively
high per capita incomes. Spain, Japan, and Chile are on the
margin, with mobility indexes of 30 to 38, while Canada, Australia,
and the United States have the world’s highest indexes, from 189
to 223. At the other end of the scale, with a freight mobility index
of 10 or less, are Iran, Thailand, Sudan, India, Nigeria, Ethiopia,
Burma, Indonesia, and Pakistan. Most of these countries have per
capita incomes helow $100.

Passenger mobility index numbers are roughly comparable.
Nations with a rating under 10 include such countries as N igeria,
Indonesia, Burma, Pakistan, Syria, Ghana, and Ecuador. Coun-
tries with passenger mobility exceeding 30 include Japan, Spain,
Chile, and Yugoslavia at the bottom of the scale and such coun-
tries as Belgium, Denmark, Canada, and the United States at the
top. These indexes provide a rough indication of the gaps between
the rich and the poor, the tasks that lie ahead, and the areas in
which the greatest volume of work remains.

The Growing Transport Burden

When current transport deficiencies are viewed in the light of
anticipated population growth and projected economic develop-
ment, however, the task of narrowing the gaps becomes even
greater. Population trends indicate that by far the largest gains
will take place in areas that are least prepared to accommodate
expanding numbers of people. For example, in 1950 there were
about 1.6 billion people in the less developed countries. By 1975,
the total will be more than a billion higlier, and between 1975 and
2000 this larger number will probably double. It is expected that
5.5 billion people will be living in Asia, Africa, and Latin America,
4.1 billion of them in Asia alone. In this period a heavy concen-

4 Note that the index fails to reflect mobility by air or water, which are especially im-
portant in suck countrics as Colombia, the Philippines, Ethiopia, Indonesia, and Pakistan.
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tration of population growth will occur in four already crowded
countrics. Totals for China, India, Pakistan, and Indonesia will
increase 40 to 50 percent.® These increased burdens on the less
developed countries will continue for many decades regardless of
the effectiveness of measures to control population.

In addilion to inercased population, economic development pro-
grams will lead to a rise in living standards and therefore to more
materials produced and consumed per capita. The size of the
transport task will as a result be even greater. For example, if the
assumnption is made that the volume of energy resources consumed
by Asia, Africa, and Latin America four decades henee will achieve
anything like the West European levels of the 1960’s, this would
require a fifteen-fold increase for the developing areas. The amount
of food consumed by the year 2000 would have to be greatly in-
creased to approach present European standards. These food
goals would require among other things that extensive areas
of land be tapped that are now inaccessible and unused, that much
greater amounts of commereial fertilizers be produced and applied,
and that marketing capabilities be greatly improved over the cur-
rent situation. There is also expected to be a six-fold increase in
the global demnand for iron ore and ferroalloys, and a quadrupling
of lumber output. Such demands wounld magnify transport
problems that are already intractable.®

Obstacles to Improving Transport

A varicty of natural and man-made obstacles will have to be
overcome to narrow the transport gap between the immobile and
the mobile nations to meet growing requirements, The most ob-

® Ircne B. Tacuber, “Population Growth in Underdeveloped Arens,” The Popuiation
Dilsmma, edited by Philip Hauser (The American Assembly, Columbia University, 1063),
p.87.

8 Projeetions from Joseph L. Fisher and Neal Potter, “Resources in the United States
and the World,” The Population Dilemma, p. 114,
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vious natural obstacle is the combination of unfavorable topog-
raphy and bad weather. Poor countries generally have to cope
with a formidable combination of mountains, excessive heat, vast
deserts, untamed rivers, and either too much rain or too little,
Some areas cannot supply enough to feed, clothe, or shelter more
than a sparse and poor population, and here the difficulty of trans-
port is to supply adequate service over great areas for scattered
settlements. In other areas a hot climate and heavy rains, or heat
and irrigation, make it possible to grow the food to sustain life in
large numbers, but the task of providing all-weather transport to
assure accessibility and trade for the attainment of more than
mere subsistence is extremely burdensome.

Countrics that are broken up by mountain ranges have to cope
with difficult engineering, high-cost construction, and circuitous
routes. The immense barriers thrown up by the Andes, for ex-
ample, have played a prominent role in the heavy commitment to
transport in Colombia. A large proportion of the nation’s resources
had to be devoted to the task of penetrating the three tiers of
mountains that for so long kept the capital weeks away from the
coast. In other countries, such as Brazil, it is enormous land masses
that defy cfforts to provide adequate transport.

To these natural ohstacles man has added his own creations, In
many parts of the world, the transport system was deliberately
designed by colonial powers to meet military requirements and to
foster exports. Railways were built with different gauges and with-
out connections. The resulting patterns of transport ignored in-
ternal growth requirements, promoted overconcentrated growth
and congestion in port cities, and left a vast inaccessible hinter-
land in its original state of immobility.

Failure to maintain or renew transport facilities is another tradi-
tional problem in low-income countries. Mechanized transport
services are typically old, of limited capacity, and rundown. Rail
systems operate with ancient locomotives, rail cars are over-age,
and track is in poor condition. One country reports sixty varieties
of locomotives that pose unmanageable maintenance problems.
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Roads are often built in isolated short pieces rather than in an
interconnected system, and maintenance is apt to be completely
neglected after the facilities have been built. Motor vehicle per-
formance is frequently poor due to the condition of the roads, the
lack of parts and servicing, and regulations that make economical
use impossible.

Water transport provides important avenues of commerce in
some countries, but often the potential is limited because of silting,
the absence of navigation aids, and seasonal interruptions due
to lack of water or to storms. Ocean shipping, too, is often ob-
structed as much by unnecessary paper work and dilatory cus-
toms procedures as by the lack of berths and cargo handling equip-
ment, or the abser.ce of adequate land transport connections.

In addition to these conditions, many countries lack organiza-
tion and personnel, both in government and in the private scctor,
to build and operate transport facilities. In many areas, there is
no one responsible for accomplishing what needs to be done. And
everywhere there is the problem of obtaining the capital and
foreign exchange to get things built, and to keep them going.

The Transport Function

It would be plausible to conclude from the transport successes
enumerated earlier that the task of accelerating development is
essentially one of overcoming the obstacles to good transport. But
the evidence is conflicting. For every case in which transport has
produced notable social and economic impacts, there seems to be
another in whieh the effect of transport on levels of living has
been limited. Sometimes high standards of mobility have been
achieved at the expense of higher standards of living. For trans-
port affords unparalleled opportunity to make mistakes, including
errors of location, technology, design, timing, or the mistake of
investing in transport at all.
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A good case can be made, however, that appropriate transport
facilities are the key to development. For without transport, sup-
ply and demand are restricted by the high cost of moving, and
Ly ignorance >f whether goods can be sold and for how much, Im-
provement in ‘iving conditions is dependent on the ability of peo-
ple to communicate and on their capacity to trade. But the case is
seldom made. Most studies emphasize some other {actor as the pri-
mary element in economic development, including improved
agriculture, industrialization, the supply of capital, standards of
education, and the availability of managerial talent. The silence
of development literature on the role of transport can be explained
in part by the failure to recognize that whether agriculture, in-
dustry, power, capital, or human resources are stressed, the de-
velopment of each is partly dependent for its success on mobility
and accessibility.

Transport, then, is a necessary but not a sufficient condition
for economic development. Whoever first coined the axiom
summed up the reality that can hardly escape the traveler in
developing areas. What one sees very clearly is that no country
where there is a critical lack of transport facilities is moving
ahead very fast, but that some countrics that have fairly impres-
sive transport facilities also seem to be going nowhere.

It is apparent from figures of traffic rarried and levels of na-
tional income, however, that the volume of transport operations is
closely related to economic progress. Where a nation’s cconomy is
undeveloped, there will be a low volume of movement; and con-
versely, where transport is minimal, the cconomic systein is re-
tarded. But canuot the same be said for the relation between per
capita consumption of food, electric power, or cement? These, too,
are essential ingredients of economic growth. Thus the question
to be answered is not whether transport is important, or more
important than something else, but rather in what circuinstances
and on what basis the supply of this ingredient of economic
progress is critical.

In some cases, transport provides the increment of investment
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needed to get results. In other cases, additional things have to be
done as well. If one part of a country has large food surpluses, but
another part has most of the people and industry, the need for
transport to eonnect the two is clear, and providing transport
produces the desired results. Often, however, an area may be only
potentially capable of producing food, and production is dependent
not only on transport but on the availability of such additional
facilities as power, irrigation, fertilizer, education, or health serv-
ices. Transport will not produce the desired result by itself, al-
though it may still be a prerequisite to realizing these other
necessary conditions.

A variety of causes can make transport ineffective. Lack of
anything to transport is one. A road across the North Pole will not
generate much traffic. This may also be true of a road across North
Bornco, but for different reasons. A road may fail to stimulate
development because its design is inadequate to guarantee all-
weather travel. As a consequence, subsistence farmers are re-
luctant to shift to cash crops that they might not be able to
market. Another road, built along a ridge rather than in the valley,
may result in no new economic activities because the strip of
adjacent hillside land is narrow and unfertile, and the task of man-
handling crops from the valley to the road is too great a burden.
Still another road may not promote development because there
is no desire or use for money, or because tribal custom places
greater importance on raising buffalo and taking it easy.

If there is to be a set of clearer guides to the transport aspects of
development policy, the start will have to be an understanding
that transport is quite different from most other cconomic activity.
Its importance is derived from other goals it is designed to serve.
Transport is not a separate scctor of the economy, but a web of
communications that joins other sectors together. The nearest
analogy is power, but it is not a good one because the needs for
power derive from a much more limited set of activities. Transport
is unique because it contributes to thie success or failure of nearly
everything else. The need is to be able to identify the conditions
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under which this catalytic process will pay off, and other situa-
tions in which iavestments in mobility will lead to disappoint-
ments.

In the light of the many demands on scarce resources, then, how
is it possible to assure that investment in transport is necessary
and that providing it will be more effective for development than
alternative resource use? Are emerging nations putting too little
or too much of their effort into transport in current development
programs? To what extent should transport investments follow
from decisions in other sectors, and to what extent should trans-
port be built ahead of other projects as a means of promoting
development? How ean priorities be established to assure thet
what is undertaken will contribute most to economic growth?

These are some of the issues that will be considered as the trans-
port function is viewed in the perspective of development as a
whole. The basic question is how to reach the two-thirds of the
world that remains relatively untouched by the transport revo-
lution, in order to help achieve economic revolution.



CHAPTER I1

Breaking the Transport

Barrier

IT 1s soMETIMES difficult to realize that transport in the
more developed parts of the world was once no better and fre-
quently much worse than it is in most low-income countries today.
Yet it was little more than a century ago that the railways intro-
duced cheap overland transport, and only in the past thirty to
forty years that mud roads gave way to all-weather pavements for
motorized transport. How did the developed countries set about
the task of breaking the transport barrier to achieve the mobility
they now enjoy? How can countries in early stages of development
benefit from this experience? What unique factors are at work that
make much of the past inapplicable?

Transport in the United States

The early stages of transport in the United States sound familiar
to those heginning the arduous task of overcoming shortages of
transport. Inland commerce was at first limited almost entirely to
bulky farm products that could be moved on natural waterways.
Overland trade consisted of a few high-value imports that could
absorb the high costs of transport by animal over difficult roads
and trails. In the early nineteenth century, it took two yoke of

22
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oxen three days to make a round trip of thirty-five miles. The cost
of transportation was so high that even if corn had cost nothing to
produce, it could not have been marketed twenty miles from where
it was grown. It was cheaper to move a ton of iron across the
Atlantic than to carry it ten miles through Pennsylveisc !

Many carly American towns were so completely isolated that
they operated on a virtually self-supporting basis. The typical
New England farmer wore clothes made from the wool of his own
sheep, woven and dyed in the iome. Many farmers made shoes and
other articles in their spare time, to be sold or bartered for other
goods they needed—the counterpart of cottage industries in the
less developed countries today. Rural roads were generally no more
than a clearing to permit the passage of horses. Neither the use of
stone nor proper drainage had yet been introduced, and winter
rain and snow made it impossible to travel at all during four
months of the year.

In the late eighteenth century, a limited number of communica-
tion lines were cstablished through the postal service. The begin-
ning of mail delivery provided nonthly service from New York
400 miles south to Virginia, with an elapsed time of four weeks
when the weather was good and eight when it was bad. Horses
provided the transport. The postage rate was sixty cents a page,
and due to the uncertainty of the journey the payment was made
on delivery. Often the mail would not depart until it was clear that
the trip would pay its way, and cancellations often resulted from
what today would be called a benefit-cost ratio of less than
one.

State and local governments undertook programs of highway
improvement without benefit of plans or engineering services. Fur-
ther attack on the problem was made by financing highways with
tolls. The heavier loads and higher speeds made possible by hard-
surfaced highways reduced transport costs and provided a demon-

! Percy W. Bidwell ard John I. Falconer, History of Agriculture in the Northern United
States, 1620-1860 (Carnegic Institution of Washington, May 1025), p- 181; and Howard R.
Smith, Economic History of the United States (1055).
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stration that led private investors to put their capital into turnpike
developments throughout the East. A century and a half ago toll
roads blanketed the seaboard states, with four hundred of them in
New York State alone. The fact that users were willing to pay the
toll reflected the savings in time and money made possible by us-
ing them. A system of modern toll highways in the United States
in the mid-twentieth century, moving large volumes of traffic, re-
flects the same opportunity for trading road costs for vehicle
operating costs.

It was the canal, however, that brought the most spectacular
reductions in transport costs. When the Erie Canal opened in
1825, freight rates from the Great Lakes to New York City fell
from $100 to $15 a ton.? And the combination of canals and roads,
including turnpikes, reduced transport costs and permitted in-
creased range and carrying capacity for barge and wagon. The
West could now supply food to the cities of the East, while eastern
manufacturers in turn could pay their food bill by selling cloth,
shoes, and other goods to the West. Manufacturing came to be
centered in New England and the East, sugar in the South, and
wheat in the West. This territorial division of labor and the greater
productivity that resulted was made possible because of soil and
climate conditions, together with the distribution of population
and human skills. But improvements in transport acted as the
catalyst to bring together these ingredients of a prosperous re-
gional economic integration.3

Agricultural experts observed more than a hundred years ago
what is often overlooked today about the relation between trans-
port and the supply of food. It was recognized then that ability to
market one’s produce was the essential condition for the improve-
ment of agriculture. Only a ready demand at remunerative costs
could induce farmers to inerease their production. Conversely, no
one in those times would be willing to raise more than was needed

% Harold Underwood Faulkner, American Economic History (Harper and Brothers, 1925),
p. 812.

# Guy Stevens Callander (ed.), Selections from the Economic History of the United States,
1765-1860 (1909), pp. 271-75 and 845-48.
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by his own family if there was no expectation that the surplus
could be moved.! It was also recognized that the cost of providing
the necessary transport improvements could be offset by the in-
crease in farm income generated from expanding markets, and this
cconomiic philosophy was written into the preambles of many local
laws appropriating money for transport improvements. Improved
methods of transport and marketing were considered as important
as better sceds, fertilizers, and improved agrieultural techniques.®

To alarge extent the promise of economic gains from improving
transport was the underlying cause of local enthusiasm for financ-
ing canal and turnpike developments. But public works were also
supported by the practice of local governments to require men to
work on the roads and waterways for a specified number of days a
year, and this provided the essential manpower. The national
government, on the other hand, did little either to help plan or pay
for internal improvements. When Congress passed legislation in
1817 designed to facilitate road improvement on a national scale,
the bill was vetoed on the grounds that the Constitution gave no
such authority to the federal government. A more liberal interpre-
tation of the Constitution made possible limited financial assist-
ance for roads and waterways a decade later, but even as late as
mid-century, federal aid was limited by presidential opposition. In
the late eighteenth and early nineteenth centuries the improve-
ment of transport was thus left principally to private investors
aided in part by state and local governments.

From Men and Animals to Machines

With the introduction of the steam engine and its use in rail and
water transport, America was provided with the major thrust
that broke the transport barrier. For the first time men and ani-
mals were relieved of the major responsibility for motive power.
Mechanization brought with it great advances in the economy,

! Statement written in 1826. Bidwell and Falconer, op. cil., pp. 202-08,
® Frederick A. Cleveland and Fred W. Powell, Railroad Promotion and Capitalization
(Longmans, Green & Co., 1009), p. 86.
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speed, and capacity of transport, and it created many supporting
economic activities that added to the impact of this new transport
era.

Railways lowered the costs of internal transport and brought
new areas and products into the stream of commerce. They made
possible an increase in exports, and attracted private foreign capital
for internal development. Between 1850 and 1890, construction of
railroads absorbed more capital than any other sector of the
American economy. In the yecars prior to 1850, a total of $533
million had been invested in all types of manufacturing enter-
prises, compared to $318 million in railroads. By 1889 the invest-
ment in manufacturing had multiplied twelve times to $6.5 billion,
while rail investient had multiplied thirty times to $9.7 billion.
Railway investments were nearly half again as great as the invest-
ment in all manufacturing activities combined.® The railways ac-
counted for 20 percent of United States gross capital formation in
the 1870’s, then declined te 15 percent in the 1880’s and 7.5 per-
cent in subsequent decades up to 1920.7

The task of providing mobility for America, then, was a slow
and costly undertaking. As recently as 1850, there were only nine
thousand miles of rail routes in the United States. Most of them
were short lines, independently operated. Transfers and transship-
ments caused considerable delay, inconvenience, ans cost. A 500-
mile trip from Maine to western New York State, for example,
took four days and a dozen railroads. Passengers on trips westward
to the Mississippi changed trains seven times, and there were no
rail facilities across the country. To get from one coast of the
United States to the other it was necessary to move overland by
covered wagon or sail around the southern tip of South America.?

¢ Thomas C. Cochran, “The Entreprencur in American Capital Formation,” Capital
Formation and Economic Growth, A Conference of the Universitiecs—National Burcau
Commiittee for Economic Research (Princeton University Press, 1055), p. 854.

7 Ross M. Robertson, History of the American Economy (Harcourt, Brace, and Co., 1955).

® Final Report of the Industrinl Commission (Washington, 1920}, Vol. XIX, pp. 304-06,
in Ernest L. Bogart and Charles M. Thompson,'_l(cadings in the Economic Ilistory of the

United States (Longmans, Green & Co., 1916), p. 659; Bidwell and Falconer, op. cit.,
p. 306.
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To create the extensive nationwide railway system now in
operation required a tremendous construction program backed by
the full cooperation of the national government. The disinterest in
transport that had prevailed in the Congress during the era of
canal and turnpike building changed to active participation in the
railway program. The War Department made elaborate surveys of
four proposed rail routes from the Mississippi to the Pacific, and in
1863 President Lincoln signed the bill authorizing construction of
two transcontinental routes. Crants of public land were provided
for cach mile of track that was laid, creating a powerful incentive
for the two private companies, the Union Pacific and the Central
Pacific, to build as quickly as possible.

State and local governments, eager to improve their competitive
position, also offered inducements that would put them on the
railway map. These included direci grants to private investors,
purchases of railway stocks and bonds, tax abatement, gifts of
publie land, and a variety of other privileges and incentives. The
result was a combination of private capital aud public financial
support. By 1860, public funds weare 40 percent of the total railway
investment in the North and 60 percent of thie total in the South.®

Capital assistance from wealthier nations was a primary factor
in the development of vail transport in the United States. Much of
the financial backing camz {from private sources in Europe. In the
1890’s approximately 65 percent of the stock of the Illinois Central
Railroad was owned by foreign investors, 73 percent of the Louis-
ville and Nashville, 52 percent of the Pennsylvania, and 33 percent
of the Great Western.!* By the end of the century, forzign holdings
of American rail securities exceeded $3 billion. Technical assistance
from abroad was also a key factor, but instead of today’s whirl-
wind missions, it was immigrants from the more advanced econ-
omies of Europe that made possible a transfer of knowledge and
experience.

® William Z. Ripley, Railroads: Finance and Organization (Longmans, Green & Co.,
19239).
10 Ibid., p. 5.
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The railway boom increased the demand for a wide variety of
products and the manufacture of railway supplies and equipment
became major industries. These activities in turn supported de-
velopments in other sectors, including coal, iron, and steel. Trans-
port mechanization was thus both the cause and effect of the over-
all rate of industrial growth. In 1899, there were 10,113 establish-
ments in the country manufacturing vehieles for land transport,
with a total value of half a billion dollars. The output included
railway cars, carriages, wagons, streetcars, bicycles, and sleds.
These activitics closely paralleled the development of the Ameri-
can cconomy. The average rate of growth for transport from 1860
to 1914 was 5.8 percent per year, compared to a 5.4 percent in-
crease in industrial production.!

From Roads to Riches

Preoccupation with railway construction left the United States
at the end of the nineteenth century with a completely inadequate
road system that brought road transport virtually to a halt in bad
weather. The early turnpikes had fallen into disuse as a result of
railway competition, and public roads were not maintained be-
cause there were no administrative or financial provisions for doing
s0.

A partial response to public pressure for a network of highways
was the decision by the Congress in 1893 to establish an Office of
Road Inquiry in Washington. This office was to begin research in
an arca that has since become one of the major civilian programs
of the federal government. The $10,000 voted was modest even by
contemporary standards, and little could be accomplished. The
absence of state administrative agencies to carry out a road pro-
gram was a principal obstacle. In 1900, only seven states had estab-
lished highway departments. Four years later, there were only 104

11 Based on an index of rail mileage, rail freight and passenger traffic, canal and coastal
shipping, street railways, motor vehicles, and port traffic. Edwin Frickley, Production in
the United States, 1860-1916 (Harvard University Press, 1047), p. 57.
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miles of high-type rural roads in the United States, most of them
brick. In thirteen states, less than 1 percent of rural road mileage
was paved.

The basie federal-aid law of 1916 that initiated the good roads
movement is still in effect after nearly half a century. This and
subsequent legislation contained a variety of terms on which the
states would be eligible for federal assistance. The federal law re-
quired the states to establish appropriate highway departments, to
designate a limited syst. of federal-aid routes on which federal
funds wouid be spent, and to adhere to federal standards of design
and maintenance. Most federal-aid projects had to be matehed by
the recipient staies, but there were important exceptions where
matching would not have been possible.

The great transformation in highway transport since the initial
action: of the federal government is still within the memory of
many persons living today. The first transcontinental motor trip
was not completed until 1911. One part of the journey, from Den-
ver to Los Angeles, took 66 days.® The problemn at that tinie was
not only poor roads but poor vehicles. It was not until 1914 that
the United States was producing more motor cars than horse-
drawn carts and carriages, and it was even later before the argu-
ment subsided over whether horses or internal combustion pro-
vided the more economical transport.

Then, in the short space of twenty years, from 7920 to 1940,
nearly a million miles of roads were surfaced and over $40 billion
were spent for construction and maintenance. Annual road expen-
ditures throughout the period were equivalent to 1.5 percent of
the gross national product. Public and private investment in all
forms of transport during the period 1920-40 ranged from 18 to
23 percent of total investment in the United States. (See Table
2.1.)

Better roads weve the product of a strong federal-aid program
carried out through technically competent state highway depart-

11 70. 8. Bureau of Public Roads, History of Highways (Goveenment Printing Office, 1057).
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TABLE 2.1. Transport Investment tn the United States, 1920-40

(Dollar items in millions)

Year Total Transport Transport as
Investment® Investment Percent of Total
1920 313,042 $1,670 12.8
1921 9,637 1,503 16.56
1922 11,364 1,655 18.7
1928 14,718 2,212 15.0
1924 15,327 2,100 14.4
1925 16,712 2,000 12.5
1926 17,898 2,287 12.5
1927 17,396 2,381 18.4
1028 17,395 2,201 13.2
1929 17,748 2,510 14.1
1930 14,006 2,040 18.8
1981 0,886 1,990 20.1
1082 5,588 1,284 28.0
190838 4,805 1,048 21.4
1934 6,470 1,884 21.4
1935 7,960 1,277 16.0
1936 11,445 1,968 17.2
1987 18,048 2,007 15.8
1088 11,415 1,017 16.8
1930 18,182 2,150 16.4
1040 15,000 2,357 15.7

Source: Data compiled from J. Frederic Dewhurst and Associntes, dmerica's Nezds and Resources: A New
Surcey (Twenticth Century Fund, 1055), pp. 1000-21."
® Includes all expenditures for publicly and privately owned capital goods.

ments and financed in part by the gradual imposition of charges on
road users. Registration fees paid by motor vehicle owners were
colleeted in most states at an early date, and the gasoline tax, first
introduced in Oregon in 1919, spread rapidly to other states. As
late as 1921, motor vehicle owners were paying only 12 percent of
the more than $1 billion of revenues raised for highway purposes,
but by 1941 special taxes on motor vehicles amounted to half the
total road budget. Recently the figure has been augmented by the
collection of federal road taxes that have brought the user con-
tribution close to the total amount spent for roads.
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The expenditure of these revenues was first concentrated on
main highways connecting principal cities and centers of local
government, comprising up to 10 percent of total road mileage.
The most important one percent of these roads, forming a nation-
wide system of some 40,000 miles, is now 90 percent paid for
through special federal taxes. Sccondary farm-to-market roads
share state-collected user revenues through state-aid to local units
of government, and many of these roads receive help from the na-
tional government as well. The routes designated as federal-aid
secondary roads include the most important 20 percent of total
road mileage after the 10 percent primary system. Outside these
systems there remains a large mileage of lightly traveled roads
under local jurisdiction.

The most urgent sieeds were not always given priority attention
in the United States roadbuilding program, but the insistence of
pressure groups cof bicyele riders and later automobile owners
helped to guide the program. In the developing countries there are
few pressures of this kind, and road transport development follows
a course that is the reverse of the American experience. The em-
phasis is on building roads first, in the hope that vehicles will
follow.

The “prestige project” was a problem in the early days as it is
now, and a proposal to connect the Atlantic and Pacific coasts by
road threatened at one time to divert resources from other needed
projects. This one was never built as originally planned but was
ultimately completed by connecting numerous individual state and
federal projects. Other roads that were not needed were built, how-
ever, and often those that were needed were built to excessive
standards. Overemphasis on roadbuilding is indicated by a 1950
inventory which reported that 148,000 miles of roads in the United
States were providing no essential traffic function and should be
discontinucd as a public service.!3

3 U. 8. Bureau of Public Roads, The Local Rural Road Problem (Government Printing
Office, January 1050), p. 40,
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Transport in Other Countries

Other developed nations that overcame poor transport did so
with some variations in the organizational, administrative, and
financial means used in America. But all experienced one thing in
common: a big push was required in the transport sector, and the
effort took large amounts of time and money. It was necessary in
carlier periods for all countries to pass through a series of evolu-
tionary stages in transport development as new transport tech-
nology gradually came into use.

Transport in Japan was part of 2 combined plan of the national
government aimed at simultancous advances on many fronts, in-
cluding cducation. In the Meiji era (1868-1912) the construction
of a unified national rail systein was conceived from the start. This
period also saw the simultancous development of a merchant
marine and the modernization of communications by telephone,
telegraph, and the carriage of mail. The combination of these de-
velopments played a erucial role in linking the various parts of the
empire domestically as well as in providing communication with
the outside world.

Japan’s transport absorbed more than half of the total capital
invested in all private companies and government-owned enter-
prises. In 1896, approximately 56 percent of capital investments
was in Lransport and petroleum. In 1913, the figure was 49 percent,
and by 1929, the transport share of total investment was still as
high as 36 percent. It was not until after 1925 that the growth of
manufacturing proceeded at a more rapid rate than transport.t
During this period the Japanese government emphasized the train-
ing of civil servants, sent numerous missions abroad, and lured
western experts to aid in the introduction of teclinical skills.

1 See Willinm W. Lockwood, “The Scale of Economic Growth in Japan, 1868-1989,”
in Economic Growth: Brazil, India, Japan, edited by Simon Kuznets, Wilbert E. Moore,
and Joseph J. Spengler (Duke University Press, 1054), p. 148,
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Today the rapid advances beiug made in transport methods, to-
gether with thc wealth of advice that many countries can offer,
indicate that the exchange of knowledge is as important to the
emerging nalions as it was to Japan and the United States. It is
also clear that financial assistance from abroad continues to be
vital o the success of transport programs, for the developing
countries in all periods typically lack adequate local sources of
investment funds or expore volumes sufficient to finance trans-
port equipiueat imports,

British efforis to break the transport barrier were primarily in
the private sector. The role of goverament was more that of a
regulator than an initiator. Legislation limited the toll road and
canal rates that private operators could charge, set limits on prof-
its, and authorized the formalion of turnpike and canal com-
panies. Private rail lines were chertered and built in relatively
short links that were subsequently combined for purposes of
operation. The development of the railway network in Great Bri-
tain was controll=d only by the action of the special parliamentary
commitiees whose primary concern wes the protection of inves-
tors. !

The nztional government of France, on the other hand, took the
leaderskLip in transport and developed a different kind of public-
private partnership. Government engineers laid out the general
pattern of the ruil system and the stete contributed a substantial
subsidy per mile as an aid to construction by private firms. The
road hed was publicly owned, but private companies chartered by
the government casried out the planned development. These com-
panies matched government contributions with nearly an equal
amount of motiecy per mile for construction, equipment, and
operation.!

Transport in Germany was also the primavy concern of govern-

1 Sce Wiit Bowden, Michael Parpovich, and Abbott Payson Usher, An Economic His-
tory of Europe Since 1750 (American Book Co., 1037), pp. 893-405.

¥ Frederick Austin Ogg, Economic Derelopient of Modern Europe (Macmillan Co.,
1025), pp. 244-45.
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ment, but, unlike France’s nationally planned rail construction,
each individual state was allowed to handle its own railway de-
velopment. Prussia provided state subsidies to private com-
panies in the form of guaranteed interest on railway bonds.
Public purchase of these private rail lines was later made possible
through the proceeds of a special railway tax. And Belgium, which
led all of Europe in the construction of railways, decided from the
outset that railways would be national undertakings built accord-
ing to a systematic plan, and aimed at exploiting the nation’s geo-
graphic position as a transit corridor."

The fact that solutions and methods of arriving at themn have
been different in the United States than in Europe and Japan is
understandable because the latter were already well settled when
improvement of their transport facilities was undertaken. Indus-
trialization had already ercated the demand for cheaper inland
transport in Europe, and in Japan the transport program was
linked with simultancous public efforts to force industrialization.
In the United States, it was more the expectations that under-
scored the need for improved transport, and there was no certainty
that new transport facilities could support themselves. In this re-
spect, the situation in the United States resembles that of many of
the less developed countries today, but many of the methods used
in Europe and Japan seem more appropriate to the solution.

Continental European and Japanese experience indicates a
much greater dependence on national planning, public financing,
and public management. But whatever the level of government
participation, in all countries the result was a mixed effort of
government and private enterprise, and the mixture was to an
important degree a matter of geography, government institutions,
current technology, and financial capacity.

' Dionysius Lardner, Railway Economy: A Treatise on the New Acts of Transport, p.
416, as quoted in J, H. Clapham, The Economic Development of France and Germany, 1816~
191} (Cambridge University Press, 1021), p. 142,
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The appropriate mix of public and private activity for today’s
conditions, however, will differ with circumstances. It would
hardly be fitting now to suggest that private enterprises vie with
each other in the emerging nations to determine who could build
the greatest mileage of railways or turnpikes in the shortest length
of time for the greatest private gain. Nor would it he feasible to
suggest that a large number of railway companies should engage
independently in the process of constructing and operating unco-
ordinated networks of rail routes. The days of the “robber barons”
have passed, and in their place are transport ministries, planning
commissions, and the International Bank.

Today the chances are better that facilities can be biilt where
needs are greatest, that financial distress will be lessened, and that
needless duplication and waste of resources can be avoided.
Whether public enterprise can compensate for the disappearance
of the pot of gold that rallied the pioncering spirit in earlier
history is difficult to say. Certainly, more experimentation with
joint public-private ventures is in order, granting that overall plans
and large-scale investments will continue to be principally the
province of government, while transport operations will often be
more cffectively carried out in the private sector.

From Evclution to Revolution

Past efforts to overcome poor transport were limited by the rate
of innovation. Progress had to wait for invention, and it took the
developed countries a century and a half to get things moving the
way they move today. Five stages can be distinguished in the long
struggle toward higher standards of transport. These stages are
overlapping, and their time and duration are by no means defini-
tive. However, they represent a general sequence of events in
which advances in transportation and progress toward higher
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levels of living are clearly relatea. The question facing develop-
ment planners today is whether—and how—these stages can be
telescoped into a shorter time span.

First was the period of immobility and the traditional society.
In this period, it was difficult and costly to develop trade and cul-
tural relations on any large scale except where channels of com-
munications were provided by the rivers and oceans. The pattern
of living emerging from these conditions was predominantly one of
localized agriculture and handicraft industries with a minimum of
economic integration and social intercourse. Most people of the
world still live in this initial stage of primitive transport, and their
efforts to break out of a subsistence environment and to achieve a
better life are being thwarted by the same barriers to movement
that plagued all generations before them.

A second stage of transport development was the period of in-
ternal improvements and the growth of trade. Human and animal
power was made much more cffective by the development of turn-
pikes and canals which reduced the cnst of transport by tradi-
tional methods of moving on land and water. This period of declin-
ing transport costs saw both an expansion of capacity and a
lengtliening of the radius of trade and travel.

A third stage in the evolutionary process toward greater mo-
bility and higher standards of living was the period of transport
mechanization and industrialization. This was the period of steam
power, which intreduced both the steamship and the first railways.
It was a period marked by heavy investments in transportation,
as well as the establishment of a wide assortment of manufacturing
industries.

A fourth period in the evolution of transport has been the de-
velopment of motorization and the new mobility. This has been an
cra marked by growing dependence on trucks, buses, and auto-
mobiles, and by extensive efforts to provide all-weather roads. This
is the period when people and economic activity were freed from
the limited mileage of fixed routes provided by railways and water-

ways.
A fifth stage still in the process of development is the air age and
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the conquest of distance, a period in which the world is being
united by transport speeds that are obliterating political bound-
aries and adding a third dimension to the solution of transport
problems. This stage, however, has not yet affected local and
short-haul transport that comprises a major part of the transport
problem.

Looking beyond these stages in transport innovation, we may
now be moving toward a sixth stage, far removed from the era of
immobility and poverty—the stage of immobility and affluence.
For many of the great cities of the world are bogging down from
too much traffic with much the same results as other areas that are
totally lacking in transport. Arterial highways, city streets, rail-
way yards, public transit, and major airports are key points in the
growing congestion. They account for a large part of the time and
resources consumed in transport. Even the less developed nations
need to be on guard to avoid stage six. In some countries, rapid
economic development combined with population increases and
urbanization are creating traffic loads that far exceed the capacity
available to handle them.

Although generally the underdeveloped areas are regarded as
being predominantly in the initial stage of primitive transport,
many of them are operating in a mixture of all stages at once.
Rural areas may be completely isolated, while major cities in the
same country are scxved by modern diesel railways, jet airliners,
modern highways, and motor trucks and buses. Where inland
waterways are available, too, they are likely to represent both
primitive and advanced transport techniques simultancously.

The situation in underdeveloped areas, therefore, is not com-
parable to the period of primitive transport in which the developed
economies previously found themselves. Transport in Asia,
Africa, and Latin America reflects at once a continuation of the
immobility that constrained societies of earlier times, a projection
into the most advanced transport technologies, and an exposure to
the same frustrations of overcongestion that beset the most affiy-
ent societies. o

From this mixture of the old and the new, it is obvious that two
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dissimilar types of transport problems must be dealt with in under-
developed countries. Where the latest in technology serves the
principal arteries of commerce, the problem may be little different
from that which is encountered in the economically advanced
countries. The same is true of the largest cities. In many rural
areas, however, where immobility and subsistence go hand in
hand, the transport problem may require more elementary solu-
tions. Social and cultural factors may weigh more heavily than
economic factors in programing transport improvements, and the
approach to financial and organizational solutions may differ con-
siderably from practices governing major intercity transport facili-
ties.

In the more developed countries, breaking the transport barrier
took a long time and a large proportion of available resources.
Most of the countries now attempting to overcome the obstacles of
noor transport cannot pay the costs, and, under pressure for eco-
nomic emancipation, cannot spare the time required in an carlier
period to achicve mobility essentia! to development. Newly inde-
pendent states are unable *u exact the initial sacrifices that de-
velopment demands, and there are no large volumes of private
capital secking investment in basic facilities such as transport.

Although the underdeveloped areas of the world lack some of the
key assets enjoyed by Western nations, and in addition have
pressing problems of hunger and discase,'® the advent of modern
technology offers many compensating advantages. In earlier times
there was no machinery available to accomplish the clearing, grad-
ing, and other earth work preparatory to construction. Rails had
to be made of wood, and explosives nceded to cut through bedrock
were improvised on the job. There had been little or no progress in
the study of soils and their stabilization, materials were of inferior
quality, and equipment was untested and unreliable. Numerous
errors and accidents occurred because there was no background of
previous experience on which to build.

18 See Gunnar Myrdal, Rich Lands and Poor: The Road to World Prosperity (Harper
and Brothers, 1957).
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Those earlier obstacles are in sharp contrast to the wealth of
materials, equipment, and experience available to the underde-
veloped countries today. The time element can be overcome. The
current setting is one in which it is possible to leapfrog parts of
the evolutionary process and to avoid the traditional sequence of
transport development.

Recent Examples of the Big Push

If the time obstacle to providing mobility no longer holds, what
about the dedication of resources? A high proportion of resources
has always been allocated to transport in the past. Does this indi-
cate the course of events for the future? Two factors in the modern
world influence the answer. One is that people today are conscious
of so many nceds that it no longer is feasible to allocate a major
share of a nation’s resources to transport. These needs include edu-
cation, health, more food, and better housing. The second factor is
the emergence of national planning, which provides a mechanism
by which a greater balance and consistency among these various
wants can be achicved. As development proceeds, a planned ap-
proach increases the chance that a greater variety of needs can
be met and counteracts the tendency to overemphasize one sector
at the expensc of all the others.

There arc two examples of a “big push”’ in transport from more
recent history that shed light on what happens when a country
makes an extraordinary commitment of resources for transport
improvement. In both Colombia and Turkey an attempt was made
to concentrate development efforts in the transport sector, to the
neglect of other needs. There is room for debate over the merits of
the courses that were taken. But the cases are cited as evidence of
the problems that can be expected when a nation puts so much
into transport that it puts too little into other things that are also
vital to its development.
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The task of overcoming the transport barrier in mountainous
Colombia has absorbed a heavy share of that country’s public in-
vestment program over a period of several decades. The initial
development was on railways in the 1920’s, and the focus in the
next decade was chiefly on roads. These investments played a vital
part in the effort to achieve greater political and economic integra-
tion, and in creating markets of sufficient size to permit large-scale
production.

The contribution to national development that resulted from
improved mobility and casc of access is demonstrated by transport
advances in Colombia. Between 1938 and 1960, total freight move-
ment increased morc than seven-fold. Rail and water transport
more than doubled. Truck transport expanded to thirteen times
the 1938 volume, and air cargo multiplied ninetcen times. Petro-
leum pipelines coming into use in the early 1950’s soon accounted
for 40 percent of the lotal ton-kilometers moved in Colombia.
Personal mobility registered equally spectacular gains. Air travel
multiplied nearly thirty-five times to become the primary passen-
ger carrier, and the number of passenger cars and buses registered
a six-fold increase. During this period of expanded transport in the
1950’s, Colombia’s gross national product rose 48 percent.

The results of dedicating a major proportion of investment to
transportation can be scen in every aspect of Colombia’s develop-
ment today. Many rural areas that were once completely isolated
are producing food and agricultural products for consumption in
distant cities. New industries in the growing urbanized areas have
benefited by reduced costs and by the growth of national and
international markets. Resources that once lay idle for lack of
transport liave been made available to support the economy. Dur-
ing this period, however, Colombia was unable to provide for ade-
quate schools and hospitals, or to meet the extraordinary demands
for low-cost housing, water, sewerage, and other public services. As
a result, education and training lagged, urban slums persisted,
and the development program became lopsided.

Of the total public investment in 1959 by all units of govern-
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ment in Colombia, 41 percent was allocated to transportation and
communications and only 3 pciv~nt to education. Of the national
government’s total investments, 63 percent went to transportation
and communications and only 5 percent to health, education, and
industry. (See Table 2.2.) Retrenchments in the transport sector
might have made possible the emphasis on social needs so lacking
in the sixties. Recently a transport mission to Colombia concluded
that transport should reccive less relative attention than before.
Common sense suggested a halt to the emphasis on transport in
order to help strengthen other development programs.??

TABLE 2.2. Transpor! .nvestment in Colombia, 1959 and 196070

(In percent)

Investment by  Investment by Ten Year
Sectors All Government National Plan
Units Government 1960-70
Transport and Communications 41 63 21
Electric Power 14 5 7
Housing 12 10 16
Agrieulture and Livestock 10 4 12
Industry 2 1 19
Health 1 2
Education 8 2 25
All others 17 13
Total 100 100 100

Source: Colombia Plan Organization, Bogota, for the 1050 figures, Projection for 1060-70, International Finan-
cial News Surcey, Vol. XIV (March 28, 1062), International Monetary Fund, p. 85, (Data bosed on Revista
Banco de la Republica, Bogota, Colombia, December 1961.)

This is the dilemma, then, that is posed by a big push in trans-
port. Construction and maintenance of transport facilities have to
be sufficient to assure the capacity to meet growing traffic require-
ments. At the same time, transport developments are so costly that
their claim on a country’s limited resources should be weighed
with an awareness of other vital requirements that might yield a
greater return in better living.

Turkey provides another example of a nationwide effort to im-

9 Planning operations in Colombia are discussed more fully in Chap. 111.
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prove transport quickly without relating the effort to a comprehen-
sive development plan. The program was largely military in char-
acter, and the emphasis was on building a system of modern roads.
During the ten-year period 1948-57, half of all investment by the
central government was in transport and communication, with 28
percent in agriculture, 13 percent in public works other than trans-
port, and 7 percent in industry, mining, and power. As a result of
this concentration of effort, rapid strides were made in the im-
provement of ports, airports, roads, and railways. In five years the
mileage of all-weather roads in Turkey nearly doubled. Average
speeds on state highways rose 50 percent, average capacity of
trucks increased 35 percent, and the number of vehicles using the
roads nearly tripled. From 1948 to 1959, rail freight traffic in-
creased 87 percent and motor freight increased six-fold.

The social impact of one road is illustrated by events in Balgat,
which in 1950 was a forgotien village two hours from Ankara with
almost no road.? Four years after a new highway had been com-
pleted connecting with the capital, the village experienced a com-
plete metamorpliosis. Trip time from Ankara was reduced to
twenty minutes, regular bus serviee was established, water and
eleetricity were provided, ten times as many houses had been built,
there were a hundred radios instead of one, there were fewer
farmers but more food, and attractive wages in the city had made
Balgat a relatively prosperous commuter town.

But the fact that the road program in general proved less effica-
cious in promoting higher living standards is indicated by aggre-
gate data for the Turkish economy. For while gross national prod-
uct inereased substantially from 1950 to 1956, the country en-
countered severe financial difficulties. Only large credits and
grants made available through the United States aid program plus
extensive shipments of spare parts, raw materials, and operating

1 U, S, Department of Commerce, Basic Data on the Economy of Turkey, World-Trade
Information Service, Part I, No. 55-81. Also James Morris, “Recent Problems of Eco-
nomic Development in ‘Turkey,” The Middle East Journal, Vol. 14 (Winter 1060), pp. 1-14.

% Daniel Lerner, *The Grocer and the Chief,” reprinted from Harper’s (September
1955). Distributed by Turkish Information Office, New York.
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supplies helped to offset foreign exchange deficits and to restrain
inflationary pressures. The evidence indicates that the transport
program had been too ambitious in relation to other aspects of the
development effort.

The period has been passed when single-minded attention to
transport is an acceptable prescription for overcoming economic
troubles. The developing countries can learn much from what has
been evolutionary, but the application must fit into a strategy
that is essentially revolutionary. The growing capacity to establish
transport requirements in relation to development goals will keep
the transport program within bounds, and the potentials of science
and technology will reveal the best tactics to hold cost and time to
a minimum. The two efforts combined will help to lighten the
burden on those who now prepare to break the transport barrier.



CHAPTER III

Transport Requirements

for Development

IF TRANSPORT PROBLEMS are to be prevented from
frustrating economic growth, developing countries will have to de-
termine how much of their resources should he dedicated to trans-
port compared to industry, education, health, and other urgent
requirements. But charting a course to higher standards of mobil-
ity is not easy. Determining what is really needed includes the
identification of immediate and urgent, priorities, the demands for
transport imposed by further growth and development, and the
growth potentials likely to result from transport improvements.
Everywhere the process of making these judgments is frustrated
by lack of data, of trained personnel, and of understanding. These
obstacles increase the chance that plans will be poorly conceived,
and that even desirable plans will be poorly implemented. But the
move toward more carefully conceived transport programs is
underway.

Current Transport Plans

Most countries have some type of transport plan. Many of these
plans are merely a compilation of individual projects. Others are
based on a detailed survey of transport needs as a whole. Both ap-

44
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proaches have been taken with or without the guidance of an
overall development plan. Whatever the approach, the allocations
to transport have proved to be substantial. The percentage of
public investment devoted to transport (including a small propor-
tion for communications) is often as high as 25 to 30 percent or
more of total public investment. In Nigeria approximately 47 per-
cent of all public investment was at one time allocated to trans-
port. (See Table 3.1.)

TABLE 3.1. Planned Transpor: and Communication Investment®

Selected Countries Plan Period Total Pﬁﬁll.f:;:t!:in ditures
Afghanistan 1056-60° 16.1
Burma 1956-59 23.8
China

Mainland 1953-57 11.8

Taiwan 1957-60 18.4
Malaya 1856-60 22.8
India 1056-60° 28.8
Indonesia 1956-60 25.0
Iran 1049-55 20.7
Nepal 1956-60b 83.8
Nigeria 1065-59 46.5
Pakistan 1065-59b 17.8
Philippines 1957-61 25.0
Senegal 1961-64 18.7
Thailand 1052-56 42.1
Vietnam, S. 1957-61 31.4

Sources: For the Colombian figure see Table 2.2; Thailand, International Bank for Reconstruction and
Development, 4 Public Decelopment Program for Thailand (Johns Hopk'ns Press, 1050), Tables on pp, 18
and 25; Nigerian datn from Stanford Research Institute, Tho Economic Coordination of Transport Development
in Nigeria (1001), Table I; Senegal, Le Plan Quadriennal de Dereloppement, 1961-64 (1061); and the remain-
ing Asian countries, the United Nations, Economic Surcey of Asia and the Far East (1058), p. 85.

& Note that these percentages are influenced by the relative importance of the public and private sectors,

b Fiscal years.

The decisions behind these allocations arc based on a mixture of
past trends, current experience, and future goals. And since needs
always exceed available resources, the task is to compress a long
list of transport projects into a shorter list that will be defensible
economically and acceptable politically.
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In this process, there are a number of pressures in the direction
of allocating more money for mobility. In early stages of develop-
ment, transport is an obvious need, and improvements are politi-
cally desirable because they can be readily observed over a wide
geographic area. In official quarters other factors favor a substan-
tial transport program. Port improvements are attractive because
they are localized investments with a specific earning power, and
national railway systems, which often have a disproportionate
share of the nation’s administrative and planning personnel, sub-
mit plans and projects that are generally well prepared and ready
to go. Air transport has a special appeal as a means of enhancing
international prestige.

At the same time, there are offsetting factors that tend to reduce
allocations to transport. Upper limits inay be imnposed by technical
considerations, such as the capacity of the domestie construction
industry, or by limitations on the supply of foreign exchange.
Transport needs may also be neglected in the desire to emphasize
“productive’” sectors such as agriculture and industry, or the de-
velopment of “human resources” through education and better
health. The fact that transport is generally an integral part of
these efforts can easily be overlooked.

"Transport Needs and National Product

In the effort to arrive at a more considered judgment of trans-
port necds, some general statistical guides can be useful where
data are available. A first approach to making overall estimates of
national transport requirements may be based on the relationship
between a nation’s output and the total volume of goods movement
that various levels of economic activity involve. If the gross na-
tional product of a country is known and transport statistics are
available, projections of gross national product make it possible to
arrive at a broad view of probable transport demands. The estimate
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of transport requirements can be made by first establishing past
ratios between the volume of freight trafiic and the level of GNP
and then projecting what is likely for the future.

As nations grow, there is a continuing increase in the need for
transport. Modernization of agriculture requires supplying tools,
machinery, and fertilizer to rural farms, and moving food and
other products to consuming centers. Increasing industrial produc-
tion means bringing together greater volunies of materials for proc-
essing, and distributing larger quantities of finished goods to con-
sumers. Expanding output may be accompanied by an extension
of the area from which materials are assembled, as well as the arca
over whiel the increased production is marketed. The number of
goods exchanged will multiply with increasing specinlization and
rising incomes. Thus the increase in freight movement is faster
than the increase in GNP.

In more developed countries, the relationship between freight
movement «nd economic activity is lik~ly to be relatively stable.
In the United States, over an extended period of time, about 8.5
ton-miles of intereity freight have moved for every dollar of gross
national produet, expressed in 1954 dollars. Canadian experience
also shows a close relation between transport and economic activ-
ity. During the past two decades the number of ton-miles per
dollar of gross national product (in 1949 Canadian dollars) has
averaged approximately 5.4. (See Table 3.2.)

In less developed countries, ratios between transport and
economic activity not only vary among conntries but are likely to
be moving up or down, depending on the characteristics of the
cconomy and its stage of development. In the carlier stages, in-
dustrialization may be expected to increase the volumne of heavy
materials moved. In these circumstances, transport requirements
may be expected to rise at a considerably higher rate than the
rise in economic activity. Later, as development proceeds, the
further processing of raw materials will result in greater values in
product for given volumes of transport. In addition, it is likely
that more services will be included in gross national product rela-
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TABLE 8.2. Relation of Freight Traffic to GNP tn the United States
and Canada, 19,0-60

United States Canada
Year Ton-Miles of Ton-Miles Ton-Miles of Ton-Miles
Intercity Freight per Dollar Intercity Freight per Dollar
(In billions) of GND» (In billions) of GNI®
1940 618.6 3.0 58.9 5.4
1041 772.1 3.2 71.9 5.8
1042 029.0 3.6 76.1 5.1
1943 1,081.8 3.5 84.4 5.5
1044 1,088.4 3.4 85.9 5.4
1045 1,027.1 3.8 85.1 5.5
1946 003.0 3.2 74.5 4.9
1947 1,018.7 3.6 82.5 5.8
1948 1,045.1 3.6 84.1 5.8
10490 015.8 3.1 82.7 5.1
1950 1,062.6 3.3 87.7 5.0
1951 1,178.1 3.5 100.7 5.4
1952 1,144.8 3.2 108.5 5.4
1953 1,204.1 3.8 110.1 5.9
1064 1,128.1 3.1 102.1 5.1
1955 1,274.9 3.8 118.7 5.4
1956 1,365.4 3.4 141.2 6.9
1057 1,885.5 3.3 182.2 5.5
1058 1,215.1 3.0 126.0 5.2
1050 1,205.8 3.0 183.7 5.9
1960 1,3380.90 3.0 128.7 5.0

Sources: U.S. ton-miles of intercity freight from Interstate Commerce Commiasion, Bureau of Transport
Economica and Statistics, *'Intercity Ton-Miles 1939-1059," Statement 6103 (April 1001), pp. 4-5 ((or 1040-58);
Interstate Commerce Commission, Annual Raport, 1961, p. 15 (for 1950-60). Canadian ton-miles of intercity
freight from George A, Wagdin, *"The Role of a Central Statistical Organization in the Ficld of Transportation,”
presented at the IV World Meeting of International Road Federation, Madrid, Oct. 14-20, 1962, Appendix V.
U.S. GNP figures from Economic Report of the P'resident, 1961, and 1963; Canadian GNP figures from National
Accounts Income and Expenditure, 1950~61, Research and Development Division, Dominion Bureau of Statistics,
Ottawa,

8 Calculated from U.S, GNT in 1954 prices.

b Calenlated from Canndian GNP in 1049 prices.

tive 1L goods. Thus the rate of traftic growth will eventually be
closer to the growth rate for the economy.

In most countries of Asia, the combined volume of rail and road
freight shows a much higher rate of increase than the gross domes-
tic product. Recent increases in domestic product have commonly
ranged from 2 to 5 percent per year, while rail and road traffic in-
creases per year have ranged from about 6 percent iu the Philip-
pines to nearly 20 percent in Thailand. (See Table 3.3.)
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TABLE 8.3. Relation of Freight Traffic to GNP in Asia, 1948-57

(In percent)

Increase Increase in Rail Increase in Rail
Countrys in GNP and Road Traffic and Rond Traflic
(Ton-kms.) (Pass.-kms.)

Thailand 4.4 20 24
Vietnam, S. — 18 13
Taiwan 6.8b 12 11
Cambodia 3.7 12 20
Indonesin — 11 10
Koren, S. 8.6° 0 9
Federation of Malaya 1.84 9 13
Japan 8.6 9 5
India 2.6° 8 5
Ceylon 8.2t 7 3
Pakistan 2.208 7 4
Philippines 5.2 6 11
Burma 3.5 0.25 10

Sources: Economic Derelopment and Planning in Asia and the Far Eant, VI, Transport Derclopment, UN.
Economic Bulletin for Asia nnd the Far East, Vol. XI, No, 3 (December 1060), p, 4. Data on groas domestic
product in constant prices are based on Asinn Economic Statistics published in ECAFE, Annual Economio
Surcey (1955 and 1059),

; Countrics are arranged in descending order of the rate of rail and road traflic in ton-kma,

1951-57,

° 1953-57.

4 1p30-33,

° Net national pro-luct.

! 1050-57,

€1640-57,

Past trends in the Soviet Union also demonstrate the rapid
growth of transport compared to increasing national product.
During the period 1928 to 1937, most estimates of the annual
growth in net national product averaged about 7 percent. Annual
rates of trafic growth, during the same period, averaged 15.5 per-
cent. Over the entire period from 1928 to 1950, there is evidence
that a 10 percent increase in total Soviet output has resulted in a
16 percent inerease in freight transported, while increases in indus-
trial production appear to have caused a roughly comparable rate
of increase in freight.t

In many newly developing countries, of course, a reliable sta-
tistical basis to provide an estimate of total transport needs is

¥ James . Blackman, “Transportation,” in Abram Bergson, ed., Soviet Economic Growth:
Conditions and Perspectives (Row, Peterson, & Co., 1953), pp. 128, 154, 158,
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often lacking. Neither national production statistics nor data on
past and present freight movements are complete and reliable, and
they seldom cover a sufficient period of time. Moreover, adequate
transport statistics are generally limited to rail traffic. Data for
motor and water transport are often unavailable, and for non-
mechanized methods no statisties are compiled.

Dealing with the Obvious

In these circumnsiances, it is foitunate that consultants to de-
veloping countries who arrive with high hopes of applying the
latest statistical methods find themselves confronted by a large
backlog of nceds that are obvious. The first problem is to assure
that what is already in being is kept in operation or made opera-
tive. This means doing whatever will yield the greatest impact for
a given amount of resources in the shortest period of time. If
seventeen ships are in port awaiting their turn to unload, the key
projects needed to break the jam may be the purchase of another
tug, the improvement of communications, the construction of a
new port, or the expansion of road and rail faeilities serving the
port.

The immediate task is to identify all the needs that sre urgent,
and then to establish the order in which these improvements
should be accomplished to produce the most significant results.
Here concern is only with investiment, but obviously the greatest
immediate needs may involve no capital outlays, but rather the
establishment of an organization, the reduction of excessive paper
work, the rcorganization of a port’s administration, or the super-
vision of freight-handling operations.

In India and Pakistan, the transport programs that were part of
the first five-year develnpment plans were little more than a listing
of obvious requirements. In these countries, most of the basic
transport plant and equipment had been left in a state of disrepair
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by economic depression ‘nd world war, and afterwards by the dis-
ruption following partit.on of the subcontinent. All the things that
had to be done were apparent, but what should be done first was
open to question.

In most of Asia, Africa, and Latin America, there is no lack of
obvious projects required to restore or improve existing transport
networks. Where locomotives are more than a half century old,
they are generally ready for retirement. Port facilities may be
crowded with waiting ships due to lack of adequate piers or cargo
handling equipment, and ocean vessels or inland water craft may
be ancient and uneconomical to operate. Defective bridges or no
bridges at all may be interrupting the flow of rail or road traffic,
and many miles of main road may need improvement to make them
passable during the rainy season.

Ideally, the identification of needs and tle establishment of
sensible priorities have to Le based on an understanding of the ul-
timate objectives to he served. But many transport tasks are too
urgent to wait for this. A nalion must resort to interim means of
getting the job under way. This may require identifying projects
that seem to make sense before a total transport plan can be
developed and before transport plans can be integrated with a
comprehensive development plan. Risks can he reduced by esti-
mating physical requirements and costs, assessing probable results,
and establishing priorities based on getting maximum results in
the shortest time. High priority should also be given to preserving
useful investments previously made. The main point is that wait-
ing for programs that embody a high degree of perfection is likely
to result in no program at all.

Planning from the Ground Up

Estimates of total trafic demand from aggregate growth data
provide a rough measure of future transport requirements, and
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easily identified urgent needs provide a way to get started. But
what is needed to supplement these guides are detailed analyses of
individual projects, studies of the transport system as a whole, and
a continuing process of transport programing geared to overall
development plans.

To arrive at specific physical requirements for transport and to
determine financial needs, it is essential to depart from national
aggregates and build estimates of traffic, physical needs, and fi-
nancial requirements from the ground up. The basis of such a
build-up is, first, a knowledge of the existing transport plant and
its current use, and second an estimate of the additional transport
demands deriving from the economic and social goals envisioned
for the economy. These data establish the dimensions of the trans-
port task and the extent to which additional transport capacity or
improved quality will be required. Where such needs are indicated,
the added question is whether existing facilities can be made to
perform more efficiently, whether additional capacity is needed,
or whether the burden of estimmated transport demands can be re-
duced by regulating traffic flows or otherwise reducing their impact.

To judge the need for a proposed transport investment in terms
of development, the essential consideration is how it will be used to
raise levels of living. Goals for agriculture may call for making ad-
ditional land accessible, for encouraging farmers to shift from sub-
sistence agriculture to cash crops, or for raising per capita rural
incomes. The goal of the cities may be to provide a cheaper source
of raw materials for industry, or better food supplies. There may
also be a need for transport improvements to serve as a means of
communication, enabling the residents of remote villages to
travel and exchange views with other people. Improvement in
schools and in school attendanee also results when more reliable
transport permits the establishment of better educational facilities
serving a wider area and larger numbers of pupils. The contribu-
tion of transport will be measured in the movement of traffic re-
lated to these activities.

Certain other needs are in the nature of standby benefits, such
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as the knowledge that medical attention is within reach, or food
supplies available from other areas if famine conditions should
arise. These considerations do not invalidate the conclusion, Liow-
cver, that most of the need for transport is satisfied through the
movement of people and things, and that the task of estimating
need is in the last analysis one of estimating traffic. It is true that
volumes of traffic are not a precisc measure of development im-
pact. A bus carrying children to school may fulfill development ob-
jectives to a greater extent than a bullock cart carrying corn
husks, and an automobile carrying an industry advisor may have
special implications compared to other traffic. The significance of
various units of traffic will differ, but volume of use provides a
rough measure.

When a proposed transport project is being assessed, it is impor-
tant to determine whether improved transport alone will meet the
traffic requirement, or whether other investments will also have to
be made. The construction of a road may result in the movement
of more food grains, for example, only if the port is also improved,
if farmers apply fertilizer, and if there is a concurrent effort to pro-
vide irrigation, storage, and marketing. In other words, there
should be assurance that other measures will be taken to guaran-
tee that the transport provided will be used.

Traffic projections are too often based on what mnay be expeeted
to happen rather than on what can be made to happen. The first
approach is guessing the future, while the seeond is planning it.
The second approach reflects the realization that improved trans-
port of itsclf may not lead to any results—that what is called the
cffects of a transport facility arc the combined effects of inany
factors. The absence of these other factors explains why the
development potentials of a transport facility are often not real-
ized.

When a manufacturing plant is constructed, provision is made
for delivering to the site the raw materials that will permit the
plant to be used. A factory is not built in the hope that sources of
materials will later be found to permit production. But often a
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road is constructed merely on the chance that materials will find
their way to it as a result of economic activities created by the new
route. To produce the ton-miles for which the road was designed,
however, it may be necessary to expand agriculture and establish
new industries. Otherwise, these activities may be slow to appear
or never develop. In this case, the result is the same as if a factory
were built with no materials to feed it—the road, like the manufac-
turing plant, will stand idle.

Evaluating the need for a transport project, thercfore, has
meaning only as it is looked upon as one clement in a combination
of measures aimed at development. Some of these may be taken
care of by private investments induced by better transport, but
some will have to be carried out in the public scctor as an integral
part of a compreliensive development scheme. The instances in

chich transport can go it alone are limited to those in which exist- |
ing traffic pressures already establish the need.

For facilities already in use, the neca for improvement has to be
expressed in two ways: by an estimate of the savings in transport
costs that can be expected to result for existing traffic, and by
estimates of new traffic that such improvements will generate.

Estimating need introduces many imponderables that can in-
fluence traffic projections to an important degree. The mystique
of what happens when a road is built is illustrated by a project in
Uganda. At first there were no visible results following completion
of an all-weather highway. The people served by these facilities
were not interested in growing market erops because they had no
nced for cash. Later, however, as the desire for education spread to
this arca, money became necessary to finance school attendance.
The result was a shift to cash crops and a substantially greater use
of the road to gct produce to market.

Other road projects have turned out not to be needed because
people would not settle on the new lands to better their cconomic
position if such a move would disrupt family ties. Even when the
government provided buildings, tools, and food to help new set-
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tlers get started, they were reluctant to leave familiar surround-
ings. However, when roads open up fertile land and maintain con-
nections with former places of residence, the desired migration can
be expected to follow.

Tribal attitudes can produce opposite effeets from similar roads
built in arcas adjacent to cach other. One such road led to rapid
development of a market economy because the tribal group took
advantage of the ability to move cash crops over the new facility.
Another road was not used because people refused to alter a
satisfying way of life based on cattle-raising and subsistence farm-
ing. Marketing of livestock was not undertaken because the
number of cattle owned was an index of soecial standing.?

It is clear, then, that the need for transport is influenced by
many social, cultural, and political factors, and not merely by
economic considerations. These non-economic factors have to be
talen into account in arriving at an estimate of physieal require-
ments. Fortunately most of them will be reflected in actual move-
ment. The extent to which improvements in transport will be
justified, therefore, can be determined essentially by the relation
between traffic volumes and the investment required to accom-
modate them.

Looking at the Cost Side

The need for a transport facility has to be determined on the
vacis of its cost as well as its use if meeting the need is to be justi-
fied as purt of a country’s development program. If the need is ex-
pected to Le met by the movement of a hundred tons of traffic
over a route per day, the satisfaction of that need will not warrant

:building a railway or a four-lane highway. It may suggest only a

*R. S. P. Bonney, “The Plase of Transport, Particularly Road Transport, in the
Economic and Social Development in North Borneo,” United Nations Conference on the
Application of Science and Technology for the Benefit of the Less Developed Areas,
Geneva, 1068,
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low-type road. Determination of how the facility should be de-
signed physically will be based on the carrying capacity of alterna-
tive means of transport. Need will be justified by comparing the
cost of the facility and related investment with the net addition to
the national product that building the facility is expected to create.

Adcquate records of experience with projects in developing
countries are needed to help remove some of the uncertainty about
the cost of building a project, what will be required to maintain it,
and how long it is likely to last. Soil surveys can help to dispel
some of the unknowns by identifying subsoil conditions; and labo-
ratory testing can cvaluate the quality of road-building mate-
rials. Human factors also affect costs and have to be taken into
account, including workmaaship, adherence to specifications, ade-
quacy of maintenance, and the effect of undesirable operating
practices, such as overloading of trucks.

The cost of transport is only partly the cost of building the
facility over which equipment is to be operated, however. The total
cost incurred is a combination of both basic facility and equip-
ment. A road adequately designed to carry the traffic volume
projected will be one that minimizes total transport costs. If a
facility is underdesigned, the savings will be offset by the high cost
of operating the equipment under conditions of congestion or other
below-standard conditions. If the facility is overdesigned, operat-
ing costs will be low but the unit costs of providing the basic
facility will be high. The objective, then, is to so adjust facilities
to traflic as to produce a satisfactory standard of service for the
lowest total commitment of resources.

The effect of transport improvements on the cost of vehicle
operation is illustrated by studies of the performance of transport
equipment on different types of roads. Records of truck operation
in Peru, for example, indicate that it costs 50 percent more to
operate a truck on rough gravel than on asphalt surfaces. Good
roads, by permitting the use of larger vehicles capable of heavier
loads, and by extending vehicle life, were found to reduce the cost
of moving freight per ton-mile to half what it was on poor roads.
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In Nigeria, products transported over dirt roads are priced from
40 to 60 percent higher than goods moving on tarred roads.?

There is nonctheless a considerable arca of uncertainty about
the net cost savings attributed to improved transport facilities.
Better roads make possible higher speeds, but tire wear and fuel
consumption may increase at high speeds rather than be reduced.
Or improved facilities mmay encourage overloading, with conse-
quent savings to truek operators but rapid deterioration of the
highway surface. The private sector saves at the expense of the
public sector, and returns from vehicle taxes are not likely to re-
coup the loss to the highway system. More needs to be known,
therefore, about the net savings that transport investments can
achieve under specific operating conditions, and how new technol-
ogy can help to achieve net reductions in cost along with improved
service.

The situation may be somewhat different for railways and other
transport systems where unified management is responsible for
total transport costs. When new railway tracks are laid, the cost
can be offset by tle ability to move longer and heavier trains, and
the net benefit accrues to the railway system. The situation for
aviation, however, is comparable to that for road transport. Im-
provemecnt in airports and other ground facilities contribute to the
economy of aircraft operation, but may increase the total cost of
air transport.*

As noted carlicr, transport project costs may also need to include
certain nontransport investments. Without them, the anticipated
traffic on the transport facility would not be realized. These may
include investment in irrigation, flood control, water supply, or
other facilitics. In addition, cost calculations must take into ac-
count the effects of individual projeet decisions on the rest of the
transport system. For example, the required outlay for rail mod-

¥ International Bank for Reconstruction and Development, Economic Development of
Nigeria (Johns IHopking Press, 1955), p. 493,

! As noted in Chapter 4, new aireraft designs that are less dependent on long runways

or sophisticated navigational aids are an important aspect of air transport planning
strategy.
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ernization may be considered unjustificd because of the light
traffic expected to use the facility. But if the railway is allowed to
~zteriorate to the point of discontinuing service, existing traffic
will have to be accommodated another way. The decision not to
modernize the railroad, thercfore, assumes the decision to provide
the necessary capacity somewhere clse.

By way of contrast, critical congestion on the railway system
may make it scem desirable to concentrate Investment almost
exclusively on the task of increasing rail capacity. Looking at the
railway alone, the proposal might make sense. But looking at
transport as a whole often provides another diagnosis. Part of the
solution may be in aceclerating the development of road transport
so that short haul traffic and small shipments clogging rail termi-
nals ean be diverted to trucks, thus frecing the railways to perform
their appropriate role.

Thke importance of relating project costs to system costs was
revealed in another respect by plans for providing diesel locomo-
tives in Colombia. The benefits from such a changeover were esti-
mated to be considerably in excess of the costs, but it later became
apparent that not all the costs were being counted. For along with
investment in diesel power, it would also be necessary to buy new
freight cars capable of withstanding the strain of the more power-
ful traction. Heavier locomotives would also require stronger
bridges and structures. Morcover, effective use of diesel traction
would be possible only by hauling more cars, which would require
longer sidings and improved signal equipment. What was initially
a proposal for buying new locomotives turned out to be a proposal
to rebuild the railways.

Facility costs are affected by a number of additional factors.
Transport projects that have high capital requirements and
long lives require a sacrifice of present consumption for future
benefits, and entail commitment of capital asscts for varying pe-
riods of time. The interest on capital so commitied (plus main-
tenance outlays) should reflect what might have been carned if
capital had been applied in other uses. Costs will depend not only
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on the interest rate, but on when the capital will be needed (all at
once or in stages), and for how long. It is also nccessary to take
into account how quickly the costs incurred are likely to bring a
return. Some projects may have a quick pay-off; others may in-
volve an excess of costs over returns for a considerable period.®
A true picture of the cost of a project relative to other possible
investments may also suggest measuring rcal scarcity or abun-
dance by assigning to wages and foreign exchange the costs that
reflect real values to the cconomy rather than market prices. This
can be done through so-called accounting prices, which in develop-
ing countries inay increase the cost attributed to scaree foreign ex-
change, and lower the cost of plentiful labor. Wages paid may be
substantial, but the real cost to the cconomy of putting idle or
underemployed people to work on useful projects may be low.
Asscssing the need for transport and the cost of providing it
offers considerable latitude for judgment, therefore. Meticulous
traffic and engineering studies ean turn out to be of doubtful value
wlien some aspeet of the ealculation is forgotten or is wide of the
mark. Coneceptually, the goal is to assure that the contemplated
investment will permit a net contribution to national produet, and
that this contribution compares favorably with what might be
achieved if the sane resources were applied in some other way.
When all transport projects are added together, their total de-
velopment role is reflected in the number of ton-miles carried per
unit of gross national product. For the nation as a whole, the
transport input required to yield a given output of goods and
services will depend on the wise selection of individual projects
and their effective use.

Such a computation involves many complexities, but essentially

| the problem is to estimate traffic and to relate it to the cost of the
needed facility. A unit of traffic represents a certain value added
& For a detailed discussion of project evaluation techniques, see Tillo K. Kulin, Public
Enterprise Economics and Transport Problems (University of California Press, 1962),

Chap. VI,

® See Jan Tinbergen, The Design of Development (The Economic Development Institute,
International Bank for Reconstruction and Development, 1058), pp. 3041,
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to the economy, and if this contribution can be estimated, the
traffic necessary to warrant a given outlay for transport can also
be determined. Ficld studies of the impact of transport on develop-
ment are beginning to provide some indications of the net contri-
bution that can be expected in various circumstances from specifie
volumes of movement. Thus it nay eventually be possible to con-
clude how mueh transport outlay is economically warranted for a
specified volume of traffic.

Scrutiny of individual projects will always Le necessary in pro-
graming transport development, but looking at projects alone
rather than as part of a larger system can be misleading. For often
an individual project by itsell makes no significant contribution,
but when viewed in relation to the whole it may be of vital im-
portance. The determination of priorities hinges on regional or na-
tional needs rather than the circumstances surrounding cne iso-
lated project.

Transport projeets should also be related to a coordinated
transport system for highways, rail, water, and air transport. The
effort almost invariably falls short of the goal. Typically, each
method of transport is studied separately fov the reason that most
transport experts are specialists in one aspeet of transport and not
in transport as a whole. The focus is on what needs to be done to
improve specific types of facilities rather than on the economics of
alternative transport methods. In some cases a restrieted ap-
proach is adequate, since for many transport problems there are
no alternative solutions. But in other cases alternative methods or
alternative solutions outside the transport field may offer the most
satisfactory answer.

Planning Approach to Transport

A survey of transport needs, whether for a single route or a sys-
tem, creates the temptation to view transport for its own sake and
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to forget that the goal is development. Since transport’s role is to
serve other sectors of the economy, the transport survey should be
based on what traflic can be expected to flow if production trends
and targets are to be served, or if other goals for development are
to be attained. Conversely, those responsible for activities in other
scetors have to take into account the transport implications of
development plans and potentials, A transport study, then, has to
derive from studies of resources, agrieulture, and industrialization.

Many of the attempts to estimate t rans.ort needs have suffered
from the absence of any development goals that could provide a
picture of what the transport system will be called on to do. Some
countries are not yet in a position to establish the goals to provide
this guidance. In other countries, goals have been established, but
techniques for translating development objeetives and potentials
into transport requircments have been inadequate.

The problem calls for a national and regional planning process
that ean provide the framework for transport plans, their execu-
tion, and their adjustment to changing conditions. Surveys and
reports, however helpful, are not a substitute for operations.
Ideally, the necessary institutional arrangcments and staff should
be available on a continuing basis to develop and analyze meaning-
ful data on the nation’s resources, the trends in its growth, plans
and prospeets for development, and the eondition of the transport
system. These provide a basis for estimating transport needs.

Such a process is important because it makes possible the two-
way relationship between transport and production targets in vari-
ous scetors, and it introduces consideration of a wide variety of
factors that have important development implieations, such as
balance of paynients effcets and employment aspects. Also of im-

ortance are the opportunities for trade-offs hetween transport and
Ether investments to get the maximuin development impact. Fur-
"ther possibilities lie in relating transport programs to policies
governing communications, energy, and other nontransport invest-
ments.
The experiences of India und Pakistan illustrate the problems
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and potentials of the planning process. It would be an error to im-
ply that every developing country needs to follow the same proce-
dures, or that it would be equipped to do so. Nor is it suggested
that the procedures themselves have been wholly successful. But
they indicate an approach from which all countries can learn
something useful.

Translating Indian Targets into Transport

India has been making a pioncer effort to establish transport
requirements on the basis of projected economic activity. Trans-
port needs are being estimated not through isolated surveys but as
part of a continuing planning process. The objective has been to
allocate funds to the transport sector on the basis of the existing
condition of facilitics, their use, and the probable inereases in
traffic anticipated as a result of planned expansion in agriculture,
power, industry, and other sectors. The task is not an easy one,
and India has not been able to avoid some serious transport prob-
lems. But the Indian experiment can provide important guides for
other countries.

It has already been noted that during the First Five-Year Plan
the problem of rehabilitating the transport system was so critical
that plans for transport investinent were no more than listings of
urgent needs for obvious repairs and replacements. It was hardly
necessary to relate these needs to development objectives, and it
was not until the Second and Third Plans that relations between
transport and activitics outside the transport sector played a sig-
nificant part in determining what the transport program should be.

In preparing the Second Five-Year Plan, however, after the
initial rehabilitation had been completed, the concentration on
industrialization posed the major problem for transport. Steel.
coal, chemicals, textile machinery, clectrical equipment, cement,
and many other items placed new and heavy burdens on available
transport capacity. The production of coal was to be increased by
twenty million‘tons,:'_‘two-thirds more than the pre-plan level. Iron

—_
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ore production was to be inereased by eight million tons to nearly
triple the pre-plan total, and ceinent produetion was to be doubled.

The increasing demands of agriculture also had to be taken into
account. More food has te be produced for a rapidly growing popu-
lation. Production targets for food grains were increased by ten
million tons, and the added output involved extensive public
works to irrigate and provide access to an additional twenty-one
million acres of land. The production of another two million tons
of fertilizer was also called for each year, which meant that four
times as much output would have to be moved, together with the
raw material components.”

The increase in freight traflic on Indian roads and railways dur-
ing the decade of the fiftics was considerably more rapid than the
rise in cconomic activity. While national income increased 42 per-

TABLE 8.4, Trends in Indian T ransport, National Income, and Produc-
tion, 195161

(Index, 1950-51=100)

Freight Traffic Indus-  Mining and Agri-

Fiscal National trial Quarry cultural

XY b} . b " } -

Year Rail Road Total Income I ro.duc I r(.)du‘c I r?duc
tion tionk tion®
1951 100.0 100.0 100.0 100.0 100.0 100.0 05.6
1056 135.0 162.9 138.1 118.4 138.6 115.0 116.9
1061 108.9 315.7 211.2 141.6 104.8 171.8 185.0

Source: K, L. Luthra, “Transport in a Growing Economy: Indian Experience During the First Two Five-
Year Plans,” United Nations Conference on the Application of Science and Technology for the Benefit of the
Less Developed Arens, Geneva, 1903, p. 4.

* At 104849 prices.

b The figures are for enlendar years: the hnse year 1951 = 100,

¢ The figures are for crop year ending June; the buse year 1940-50 = 100,
cent from 1951 to 1961, f reight traffic increased 111 percent. Rail
traffic nearly doubled and road traffic tri pled. (See Table 3.4.)

This rapid growth in transport demand is continuing through
the Third Plan period. From 1961 to 1966, national jncome is ex-

pected to inercase by 30 to 34 percent, with agricultural output

7 Government of India, Planning Commission, The Second Five-Year Plan, Summary
(1056), p. 3.
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rising 80 percent and industrial production 70 percent. But freight
trafic on the railways is expected to expand 80 percent, and com-
mercial motor transport 120 percent. Thus the projected overall
increase in freight traffic is three times the rate of growth of na-
tional income.®

To meet requirements for transport during the First Five-Year
Plan, India allocated 24 percent. of total public capital to transport
and communications projects compared to 10 percent for agricul-
ture, 7 percent for power, and 8 percent for industry and mining.

TABLE 8.5. Public Investment in India

(In percent)

Sector First Plan Sccond Plan Third Plan

Agriculture 10 7 14
Community development 5 4 14
Irrigation and raultipurpose projects 20 9 9
Power 7 0 13
Industry and mining 8 21 24
Transport and communications 24 30 20
Ilealth, education, housing 29 18 17
Miscellaneous 4 2 8

Totals 100 100 100

Source: Government of India, Planning Commission, Statistics and Surveys Division, Selected Plan Stalistice
(February 1003), Table 10,
8 Figures may not add to 100 because of rounding.

During the Second Plan, however, it was considered necessary to
inerease the allocation of public capital for transport and com-
munications to 30 percent of the total in order to overcome de-
ficiencics. This larger allocation reflected the fact that the trans-
port system was badly congested in the last year of the First Plan,
with the traffic backlog spilling over into the Second Plan period.
In the Third Plan, the proportion of public investinent going to
transport and communications was reduced to 20 percent. (See
Table 3.5.)

8 K. L. Luthra, “Transport in a Growing Econumy: Indinn Experience During the First
Two Five-Year Plans,” United Nations Conference on the Application of Science and
Technology for the Benefit of the Less Developed Areas, Geneva, 1968, p. 5.
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A major part of the investment funds directed to transport was
allocated to the railways. Estimates of railway needs were based on
projections of the total volume of four commodities accounting for
a major share of rail traffic. These included food grains, steel pro-
duction, coal, and cement. Together they accounted for three-
fourths of all rail traffic. Estimates of other freight traffic and of
passenger travel were based on a combination of past trends plus
projections of population and national product. (See Table 3.6.)

TABLL 8.6. Public Investment for Indian Transport and Communications

(In percent)

Type of Transport Expenditure First Plan Second Plan Third Plan
Railways 47 67 60
Roads 24 16 20
Road transport 2 1 —_
Ports and harbors 6 4 —
Shipping 4 4 10
Inland water transport ] -_ —
Civil air transport ] 3 4
Other transport (1} 0.8 0.1
Tourism — 0.3 0.5
Posts and telegraphs 0 4 3
Other communications 2 0.7 0.5

Total® 100 100 100

Source: Government of Indin, Planning Commission, Selected Plan Statistics, Statistics and Surveys Division
(February 1063), Table 52.
* Figures muy not add to 100 because of rounding.

The Indian experiment demonstrated the necessity of examin-
ing production targets in order to measure their cffect on the vol-
ume of materials to be moved. In the planning stage, it was found
necessary to make adjustments in production goals in order to
match them with available transport capacity. A balanced pro-
gram was sought by submitting production targets to the railway
to obtain estimates of the transport capacity and additional invest-
ment that would be needed. Targets were brought into line with
what was judged to be feasible in the transport sector.
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The assumptions that freight on the railways would increase
about twice as fast as national income, and that passenger travel
would increase less than half as fast were very close to what hap-
pened during the Second Plan. The increase in national income
during the period was 20 percent, the rise in railway freight traffic
42 percent, and the increase in passenger travel 11 percent.’ But
shortages developed because of the uneven distribution of the
traffic burden. Overall figures conceal actual conditions of trans-
port supply and demand on particular routes. Failure to establish
plant locations and to estimate other geographie factors in advance
meant that traffic flows could not be anticipated. As a result, seri-
ous congestion developed in certain parts of the system. For ex-
ample, traffic in limestone and coal rose abruptly in areas where
steel capacity was concentrated, and ultimately the inability to
move coal became a major deterrent to increased steel production.

Difficulties of the Indian railways can be traced to other factors
as well. Efforts have been made to retain marginal lines and mar-
ginal traffic when both might advantageously have been converted
to truck and bus operations. The resistance of railways to new
technology is a global occupational discase, and as a result India
has been slow to realize important benefits that otlier forms of
transport could bring to the cconomy and to the railways them-
selves. As long as the railways attempt to carry everything, they
will continue to be overburdened with traffic they are not equipped
to carry. This condition will persist regardless of how much invest-
ment is allocated to esse the congestion.?

Indian planning has not regarded road transport with anything
like the concern it has shown for the railways. The reason is partly
that road transport is a powerful competitor of government-owned
railways and therefore viewed more as a threat than an opportu-
nity. Another reason is that the railways make a better case for

® Government of India, Planning Commission, The Third Five-Year Plan, A Draft Qutline
(1960), pp. 17, 248.

12 The next chapter will discuss what railways and other methods of transport are best
suited to carry.
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their needs, with their good statistical records, capable staff, and
planning operations. Road transport, by way of contrast, is rela-
tively disorganized and lacks both the political power and the per-
sonnel to make a persuasive case for its needs. The dispersal and
individual ownership of road transport and the historic neglect of
roads prior to the introduction of motor vehicles add to the diffi-
culties. The road system of the subcontineut received little atten-
tion in the colonial period. Some road projects were undertaken,
but they were generally short and confined to the boundaries of
local jurisdictions. The result was a patchwork, and most of the
mileage was no more than carth tracks for bullock carts, passable
only in the dry scason.

The first major step to estimate road transport needs in India on
an orderly basis was not taken until 1943. The approach was quite
different from the effort to translate planning targets into railway
traffic. A national highway survey was made and an improvement
plan was adopted that would bring every village in any developed
arca within five miles of a main road. This goal, established by the
Nagpur Report for postwar road development, aimed at surfacing
123,000 miles of main roads and improving another one-third of a
million miles of district aud village roads. Two-thirds of this objec-
tive had been accomplished by the end of the Second Plan.

Since the partition of India and Pakistan, another blueprint to
cover India’s road needs was drawn up, with the goal of increasing
national highway mileage by 60 percent in twenty years. The new
plan provides for every village in a developed area to be no more
than four miles from a surfaced road, and not more than 1.5 miles
from some type of road, regardless of condition. This program
would give India 52 miles of road for every 100 square miles of
area, or double the objective of the Nagpur Plan.!

The approach to road transport, then, has been entirely sepa-
rate from the approach to the railways. Rail needs were based
largely on existing traffic, plus traffic resulting from further de-

1 See Government of India, Planning Commission, The Second Five-Year Plan, Draft
Outline (10506), p. 145.
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velopment, which it was assumed would move by rail. Road im-
provements were planned on the basis of geographical considera-
tions and physical inadequacies, and goals were not related to
specific estimates of traffic to be moved. Mechanized road traffic
was new and played only a limited role. And in contrast to the rail
program, which involved some 10,000 miles of line, road needs
were spread over a system of nearly half a million miles. Work on
them was justified on the probability that new traffic would be
generated if roads were built, and not on the grounds that building
specific roads would help accommodate the transport demands of
the development program.

Estimating Pakistan Transport Needs

The Pakistan Planning Board, as it was called in the early years
of the nation’s life, provides another example of how the planning
process gets underway and of the obstacles to its realization. As in
India, an accumulation of urgent needs had to be met at the out-
set, and for several years this left little opportunity for long-range
planning. During thesc years, the Planning Board was an ad-
visory body only, without power to follow up, evaluate, or enforce
its program. In addition to thesc disadvantages, the absznce of
qualificd personnel made it extremely difficult to launch immedi-
ately into a complex planning operation that required a high de-
gree of professional competence. The Ford Foundation and the
Harvard Advisory Service helped provide staft to get the First
Five Year Plan on paper, but it was in many respects only a paper
plan.

With the creation of Pakistan, ancient avenues of trade and
communications had been severed, and vast new needs for trans-
port investment had been created. New ports were required, the
rail system had to be rebuilt, and the country faced an almost com-
plete lack of road transport. Many essential commodities once sup-
plied domestically shifted overnight to international trade, and
long-cstablished markets and sources of supply were suddenly lost.
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Division of the country into two parts separated by a thousand
miles compounded the problem of communications, which was re-
solved only by air travel and the long sea route around India and
Ceylon.

Because of the nature of these conditions, many of the proposals
for transport investment to be undertaken in the period of the
First Plan were so pressing that the resulting program could
hardly be called a plan. The process of determining what was to be
done was one of paring down the long lists of what various trans-
port agencies of the government, and especially the railways,
claimed to be necessary. When these claims were weighed against
those of all the other sectors of the economy, the First Plan allo-
cated 24 percent of public capital to transport and conununica-
tions. Sixty percent of this was for the rehabilitation of the rajl-
ways and the construction of new port facilities.!? (See Table 3.7.)

It is not clear whether this proportion of the Pakistan invest-
ment plan for transport was too much or too little. But due to the

TABLE 8.7, Allocation of Public Investment in Pakistane

(In percent)

Sector First Plan® Seccond Plan
Agriculture 14.4
Village aid 14.3 4.2
Water and power 20.7 27.8
Industry 10.2
Fuels and minerals }18'0 2.6
Transportation and communications 24.4 18.3
Housing and settlements 12.4 11.5
Eduention and training 4.0 7.7
Health 1.4 3.0
Manpower and social service 0.2 0.8

Total 100.0 100.0

Souree: Government of Pakistan, Planning Commission, The Sccond Five-Year Plun (1060), p. 408,
* Includes nmount contributed by the government to the semi-public sector under the Second Plan.
b Firat Plan implementation figures were adjusted to Second Plan definition of development expenditures.

1 Government of Pakistan, National Planning Board, The First Five-Vear Plan (1957),
p. 401,
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backlog of transport demands, strict priorities had to be imposed
on rail transport, and the growth of road transport was unequal to
the tasks imposed. These facts indicate the extent of the needs
that were unmet, but they do not necessarily measure the ade-
quacy or inadequacy of planning objectives. For the use of funds
within the transport field was often poorly conceived and ineffec-
tively carried out.

Not all the money allocated to the transport rehabilitation pro-
gram during the First Plan was spent. In East Pakistan, for exam-
ple, no part of the inland water transport plan was carried out,
due to organizational difficulties. This added to the burden on the
railways. In addition, other investments that might have allevi-
ated transport difficulties were not completed. The plan called for
an adequate storage system for food grains, but this was not pro-
vided. These omissions added to the gap between the capacity of
the rail system and the mounting volume of traffic that accomn-
panied the expansion of such products as textiles, paper, chemi-
cals, and cement, and the heavy importation of food grains.

Other factors helped to avert more scrious congestion on the
railways. Most important, only half the originally projected in-
crease in national output was realized, with a consequent depress-
ing effect on traffic volume. Secondly, the discovery of natural gas
and the introduction of pipeline transport relieved the railways of
a heavy burden of oil and coal traffic. T'wo sixteen-inch pipes from
the Sui fields in Baluchistan south to Karachi and north to Multan
were in 1957 delivering the equivalent of a quarter of a million tons
of fuel oil.

As events unfolded, the Pakistan transport program was not
well tailored to the problems the development plan was creating.
As in India, part of the problem was the failure to locate and
measure probable increases in traffic that would be likely to result
from developments programed in various sectors. The tendeney
was to seck the improvcmcnt:of cverything that was antiquated
or in a state of disrepair, oni_tllcigroun(ls that this in itself was
evidence of the need for rchabilitation.
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The railways received the major share of investment allocated
to transport partly because they were already the principal trans-
port medium, and often the only one, but also, perhaps, because
the railways were in the best position to establish their claims, As
in India, the railways had the staff, the organization, and the data.
Conversely, the disorganization of other transport agencies made
it difficult to make the necessary presentation and to support csti-
mates of need with facts. In any event, individual and separate
estimates of need by cach transport agency made it impossible to
arrive at a logical overall transport plan. Whether the emphasis
on transport was too much or too little may have been less impor-
tant than whether the total allocation was spent for the kinds of
transport that were nceded in the places where the need was
greatest. (See Table 3.8 for public investment in transport.)

TABLE 8.8. Public Investment for Pakistan Transport

(In percent)

Trausport Sector First Plan® Second Plan®
Ports 9.1 0.9
Shipping 4.4 0.1
Inland water transport 5.9 —
Railways 48.0 59.2
Roads 25.9 33.6
Road transport 1.8 -
Civil aviation 5.5 6.2

Total 100.0 100.0

Source: Government of Pakistan, National Planning Board, The Firet Fice-Vear Plan (1955-60), Dralt, Vol,
II (May 1056), p. 357; The Second Fire-Year Plan (1960-65) (Revised estimates, November 10601), p. 270,
* Allocation of public resources befors implementation.
Does not include amount contributed by the government to semi-public sector,

The first real effort to relate the transport function to the de-
velopment program was made after the First Five-Year Plan be-
gan, and was accomplished by the ailways rather than the Plan-
ning Board. This study was undertaken to determine the probable
increase in rail traffic that could be expected in West Pakistan if
the programed expansion of economic activity under the First
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Five-Year Plan were achieved. Each of the commodity targets in-
cluded in the national plan was analyzed to determine how much
would move and what would be the probable origins and destina-
tions of the materials transported. The resulting traffic flows were
then added to existing traffie in both directions along 1,800 miles
of railway routes. The study assumed that iransport would be en-
tirely by rail, and did not include the possibilities of alternative
transport media.®

The results showed that under the assumed 20 percent increase
in national income, the railway system of West Pakistan would be
called on to carry a 28 percent increase in railway traflic. The
analysis also provided traffic data for individual routes, thus iden-
tifying probable bottlenecks and establishing priorities for invest-
ment. This route-by-route analysis revealed that traflic increases
on some routes would be as high as 100 to 200 percent.

"The railway report was a step in the right direction, for it built
traffic estimates from the ground up on the basis of the specific
production goals of the proposed plan. It should have been possible
to limit the products studied since 57 percent of what moved on
the railways of West Pakistan was coal and coke, cement, food
grains, and firewood. Potential bottlenecks and priorities for im-
provement coula have been identified by projecting these items
of traffic in detail and using past relationships between traflic and
national income for the balance. A further weakness of the study
was the assumption that all increases in traffic would be acconmo-
dated by rail.

The transport program continued to be distorted by the fact
that each method of transport was submitting its own scparate
estimates of need. It was impossible out of these estinates to ar-
rive at a total program that reflected a considered choice of alter-
natives. In East Pakistan the reliance to be placed on road, rail,
and inland water transport required that the problem be looked at
as a whole, but there was no agency in the government in a position

18 Aldul Qadir, “An Assessment of the Traffic Development on the North Western Rail-
way 1955-60,” Northwest Railway (April 6, 1960).
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to take such a look. In addition, there were many engineering
questions left unanswered concerning the feasibility of construe-
tion in areas of extensive flooding, the problems of bridging un-
tamed rivers, the possibilities of inland and coustal water trans-
port, the role that might be played by air transport, and the
relative advantages of rail and road.

There was also an absence of communications belween those
planning the development programs in agriculture and industry
and those responsible for transport development. In addition, the
Planning Commission (formerly called the Planning Board) was
in a weak position, even if it were adequately statfed, to pass
judgm.ent on the experts in other agencies who submitted separate
estimates for rail, water, and road transport. By the time these
needs had been submitted to the commission, much of the oppor-
tunity to weigh alternatives had already passed.

The magnitude of the transport problem facing the Planning
Commission led to the conclusion that governmment efforts to deal
with these matters required the assistance of outside consultants.
With the financial assistance of the United States, surveys were
undertaken to determine in greater detail the transport deficien-
cies and requiremients of Pakistan within the framework of its
long-range development plans. The resulting reports on both
East and West Pakistan provided a large mass of statistical infor-
mation that filled severai volumes. The field work was accom-
plished in great detail, and proposed transport improvements were
enumerated for a twenty-year master plan that extended to 1980.

Despite the thoroughness of these undertakings, it is difficult to
avoid the uneasy feeling that this may not really be the 1aost
helpful approach. The effort to cover every topic scems to have
been carried out at the expense of detailed and readily usable
analyses of high-priority projects. Despite the discussion of pro-
duction targets, a convincing translation of these economie trends

W Sce U. S. Department of the Army, Corps of Engineers, Transport Survey of East

Palkistan (1961); U.S. Department of the Army, Oflice of the Chief of Engineers, Trans-
portation Surtey of West Pakistan (10062).
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into transport requirements was not accomplished, and the rela-
tionships between transport and other development goals were not
given the attention they deserved. Even key questions of the
relative merits of road, rail, air, and highway transport were by-
passed, and separate estimates of need for each method of trans-
port were presented instead.

Pakistan has thus had the advantage of an official national plan,
an active planning cominission, and the assistance of an engineer-
ing survey of transport needs. Yet it cannot be said that there is a
blueprint for the country’s transport program that really answers
the difficult questions that are involved. Transport surveys have
established some of the physical dimensions of the problem, and
overall plans have provided a guiding framework, but neither has
shed real light on what transport is nceded, nor on the appropriate
roles to be played by alternative transport technologies.

Relating Transport to Other Programs

It is apparent from efforts to date that there are many weak-
nesses in efforts to judge the need for transport. One of these is the
failure to consider the possibility of decisions outside the transport
field that can significantly affect the nature of the transport prob-
lem and its solution. Transport needs are created by what takes
place outside the transport field, and ways to meet these needs
may also be found in other sectors. The selection of economic
activities, the location of industries, the processing and storage of
perishables, the generation and transmission of power, and the
establishment of communications—all these and many other as-
pects of development have a vital role in determining the nature
and level of transport investment. To look at the transport system
alone is to approach the problem with blinders.

Alternative courses of action in agriculture, industry, or other
sectors can result in different requirements for transportation. The
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transport burden may be substantially greater under one set of
goals than under another. In planning transport requircments,
therefore, an effort shouid be made to weigh the transport aspects
of activities in other sectors. Developing nations are in a position
to influence the demand for transport facilities as well as their sup-
ply. The opportunity that is offered is particularly important
when scientific innovations are rapidly introducing new materials,
new energy sources, new industries, and new approaches to getting
things done.

Energy Resources Policy

The movement of mineral fuels absorbs a substantial proportior
of total transport capacity in most countries. Coal for the railways
and for industrial users and utilities often accounts for as much as
25 to 40 percent of total railway traffic. For this reason, a nation’s
energy policies will be a major factor in determining transport
requirements. And the cconomic advantages and disadvantages
of alternative energy policies will have to take into account the
different transport burdens involved.

The railways of India, for example, are heavily congested with
coal movements, and an estimated $2 billion in railway investment
will be required to meet Lhe anticipated growth in coal transport
during the next decade. One-third of the coal tonnage is for use by
the railways themselves, so that electrification or conversion to
diesel power would greatly reduce the volume of coal to be trans-
ported. Further reductions might be accomplished through the
development of natural gas and nuelear power. Even at present
high costs, nuclear cnergy might permit substantial savings in
cquipment requirements, reduce railway congestion, and help to
avoid the obsolescenee of expanded rail facilities that would even-
tually result with the later introduction of nuclear power.

In Pakistan, the lack of rail equipment has restricted coal pro-
duction, and it has frequently been neeessary to deliver coal in box
cars. Oil is sometimes moved in drums because of the lack of tank
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cars. Part of the problem is being solved by the construction of
hydroelectric plants and part by the exploitation of natural gas.
Hydroeleetrie installations have substiluted investment in electric
transmission lines for investment in coal-carrying equipment,
whicli for large power supply is more economical than hauling solid
fuels. The use of pipelines for moving natural gas has also greatly
reduced surface transport of coal and oil. The economic trade-offs
in the ficlds of encrgy resources and transport are, in any cvent,
formidable, and the pay-offs promised by combined planning are
obvious.

Food Preservation and Processing

Other investments that can alter the demand for transport in-
clude facilities for Lhe storage, processing, and preservation of
agricultural products. Because of the predominant role of agri-
culture in underdeveloped countries, the demand for transport is
highly scasonal, and peak tonnages at harvest time create ex-
traordinary pressures on transport facilities. It may be possible to
reduce these peaks by investing in adequate storage. This solution
may be relatively inexpensive, yet as effective in stretching trans-
port capabilities as investient in transport itself.

The point is illustrated by the arrival of grain shipments at
Karachi, which often disrupts transport on the North Western
Railway as cars are rushed to the port and other demands for
transport left unfilled. One solution is to buy more cars and in-
crease rail capacily. Another less costly remedy may be found in
providing a place to store grain, which can then be moved onto the
system gradually as rail capacity becomes available. Warehouses
located in consuming arcas may also be desirable to reduce trans-
port demands at times when the railway system is over-burdened.!®

The rapid movement of perishables of all kinds poses a difficult

% See Abdul Aziz Ilussein and Omar Foda, “Progress in the Conservation of Surplus
Agriculture and Fishery Products in the U.A.R.,” United Nations Conference on Science
and Technology, Geneva, 1063, p. 8.



TRANSPORT REQUIREMENTS FOR DEVELOPMENT il

problem for the transport system. Refrigerated transport and
speedy delivery cannot be expeeted in underdeveloped countries
without substantial investment. An effective alternative, however,
may be supplied by establishing plants close to sources of supply
where food can be processed. The movement of livestock provides
a siniilar problem. Long journeys and slow Lransport cause sub-
stantial weight losses on the way to market, reducing the avail-
ability of meat and the price obtained by farmers. The journey
from Quetta to Karachi results in an ave age loss of eight pounds
per head of sheep, but the cost of speeding up transport to cut
these losses is prohibitive. The ultimate solution appears to be the
location of slaughtering establishments close to producing arcas.

A number of devices are available for preserving food and thus
reducing the need for investing in refrigerated transport and high-
speed transit. They include age-old techniques of sun-drying,
pickling, salting, or par-boiling as well as new techniques of radia-
tion, dehydration, and antibiotics. Preserving perishables through
dehydration has a special ad antage in tropical elimates where
high temperatures make it difficult to preserve fresh foodstulls by
refrigeration. Various techniques for prompt dehydration inelude
application of heat direetly or through the medium of air or gas
and spraying dry air directly over foodstuffs. Such methods reduce
the volume of goods to be moved as well as level the scasonal varia-
tions in traflic.!

Substituting Communications for M obility

Another important possibility in policy planning is that com-
munications may serve as a substitute for transport. As shown
carlier, a century ago transport and communications were closely
allied activilies because communications were possible only
through the transportation of messages. The Post Office in the
United States has always had a keen interest in all forms of trans-

18 M. B. Rouge, “Dehydration of Foodstuffs in Countries of the Tropical Zone,” United
Nations Conference on Science and Technology, Geneva, 1063,
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port, from the early development of roads for rural mail routes to
the payment of subsidies to airlines. With the dcvelopment of
telegraph and tclephone services, however, the link between
transportation and communications was broken. The gap was
widened by radio and television.

The importance of these developments liecs in the fact that
whereas communication networks were extremely limited when
they depended entirely on transport, now through electro-mag-
netic means they can provide infinitely greater coverage. Thus the
limited communications capacity of the transport system can be
supplemented by new methods of transmission with far greater
capacity for overcoming space and time.

Classroom radio has already demonstrated the ability to multi-
ply the effectiveness of scarce teaching personnel. Television will
have increasing application in the future. These and other de-
velopments have implications for investment in transport. In the
United States, for example, it was once neccssary to maintain
thousands of one-room schools in order to provide cducation for
a relatively immobile population. The consolidated school with
adequate teaching stafl and physical plant was made possible only
after an extensive roadbuilding program that permitted the
transportation of pupils in scliool buses. Today, construction of
schools alone will require a great deal of equipment and material.
It has been calculated that for Ethiopia to achieve universal
primary education by conventional methods it would be nccessary
to invest triple the present national budget.!'” Radio and television
may reduce these costs substantially.

In Chile, a radio school system is being operated by the Insti-
tute of Rural Education. To date, more than 1,300 rural schools,
both public and private, ave recciving lessons distributed by the
radio school, involving 100,000 children.!® Similar radio systems
in Colombia and Egypt provide national networks of instruc-
tion in public health, agriculture, and in reading and writing.

17 R, Greenough, Africa Calls, UNESCO (Paris, 1961).
18 Hernéin Poblete Varas, “Communications and Audio-Visunl Systems in Rural Edu-
cation,” Summary from UNCAST (1963), pp. 1-2.
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It is apparent that the transistor television will introduce fur-
ther improvement over the transistor radio, and that the com-
munications function of the transport system can be supplied
through the air to hasten the benefits of education and to dissemi-
nate ideas. But the attempt to provide educational television in
the lcss:devcloped countries:involves heavy cost. A ground-based
TV system involves hundreds of broadcasting stations and inter-
connecting microwave comniunications. Each station serves only
about 6,000 square miles.

Now it appears that the usc of an earth satellite repeater system
Inay prove more economicai than the conventional ground system
with limited coverage. Programs could be transmitted to the satel-
lite and rebroadcast dircetly to community sets. The total ground
area over which the satellite signals could be seen would range from
one to three million square miles. This would be equivalent to the
size of India or Brazil, or could encompass a group of countries
that might conduct television education programs jointly. The
programs themselves could be nationally controlled or operated
Ly groups of countries in the region.!?

As communications continue to substitute in important respects
for the transporting of people and ideas, some of the cffects of im-
proved personal mobility that once took years to accomplish can
be achieved almost overnight.

Industrial Location and Urban Planning

The importance of considering the implications of investments
outside the transport field are also apparent in industrial location
and urban planning policies. In newly industrializing countries de-
velopment policy makers have an opportunity to locate factories
and other industrial establishments where unnecessary transport
burdens can be avoided. Heavy industry should have access to
water transport, and industrial sites should be selected to balance

¥ N. I. Korman and A. Katz, “Television Brondcuslingz'from Satellites,” American
Rocket Society, 17th Annual Meeting, Los Angeles, California, Nov. 18-18, 1962.
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the flow of railway traffic. Site planning on a national basis could
make it possible, in conjunction with the development of modern
transport, to avoid the overconcentration and congestion typical
of countries that industrialized in the railway age.

Rapid industrialization and urbanization have already intro-
duced eritical problems of mobility in the large cities of developing
countries. Congestion in major urban centers is not only reducing
the efficiency of econoinic activilies but is requiring heavy capital
investments in highways, buses, and rail fzcilities. Asia has more
large citics and more people living in them than either North
America or Europe. Out of 866 citics in the world with 100,000 or
more persons, 289 are Asian. Much of Asian urbanization is not
the product of industrialization, but has occurred without it and
has created slums that have posed a threat to development.?

Further growth of population and industrialization will add to
the potential concentration of economic activity in urban areas. In
many underdeveloped countries, the rate of urban growth is far
greater than in the more developed arcas of Eurnope and North
America. Between 1900 and 1950, for example, while the large city
population of North America and Europe was increasing by 160
percent, the urban population of Asia grew 444 percent. Despite
this rapid growth rate, however, the underdeveloped areas still
have the lowest ratio of urban to total population. Asia has only 8
pereent of its population in cities of 100,000 or more, compared
with 21 percent in Europe and 29 percent in North America. And
some countries in Asia are only in the early stages of urbaniza-
tion.?

There is still time, then, to avoid the transport burdens of unre-
strained and planless urban growth. There is good evidence that
the attempt to provide adequate mobility in urban arces simply by
providing better transport is doomed to costly failure. Congestion

2 Philip 11. Hauser, “Implications of Population Trends for Regional and Urban Plan-
ning in Asia,” ECAFE Working Paper No. 2, Seminar on Regional Planning, Tokyo,
July-August 1938, p. 9.

3 {bid.
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plagues all big cities, whether they are products of the motor age
or are well supplied with subway and rail transport. Congestion
is created by putting too many people and too much economic
activity in one place, and basic solutions will be found only in
avoiding densities and arrangements of land use that create these
conditions. The attempt to supply transport sorvices to meet
whatever demands arise in an unplanned metropolis has cost a
great deal and has failed to solve the problem.

Newly developing countries are in a position to profit by the
mistakes that western industrialized countries have made in per-
mitting uncontrolled growth of cities. This can be done in part by
national plans designed to establish the location and size of citics,
by land-use plans that avoid unnccessary transport and undesir-
anle congestion, k£, public land acquisition policies that maintain
open spaces, and by zoning and industrial location policies that
take freight and passenger problems into aceount.

Within the city itself, there is the further need for development
plans that will enhance living conditions and minimize the amount
of necessary movement. Planning can be aimed at land use pat-
terns that reduce excessive and costly strect mileage, that separate
motor traffic from other transport, and that accommodate the
pedestrian and eyclist. In new and expanding urban areas, land
can be reserved in advance for parks and reereation areas, for in-
dustrial sites, for transport rights of way, and for a variety of
other publie purposes. Rail yards and terminals can be located
outside the city to avoid traffic congestion and to release space
for more advantageous uses. But major importance should
be attached to industrial location as the key to decentrali-
zalion and limitation of the size of the metropolis. Only by dis-
persal of employment opportunities will it be possible to achicve a
closer relation among home, work, and community facilities, and
to reduce the time-consuming journey to work.?

# The land-use plauning approach to urban transport problems is discussed in Wilfred
Owen, The Mectropolitan Transportation Problem (Brookings Institution, 1956), pp. 218~
48.
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In underdeveloped areas, it is still possible through central
government planning of transport, industry, and employment op-
portunities to minimize the growth of unmanageable cities. Re-
moval of the capital of Brazil from congested Rio de Janeiro to the
new city of Brasilia illustrates the extreme steps being taken to
avoid the older congested urban centers and to seck a balanced re-
gional development. The shift of Pakistan’s capital from Karachi
700 miles north to Islamabad is another move to avoid over-con-
centration. The transport impacts and other effeets of these policies
will have to be analyzed as the new citics become established, to
provide guides for future urbunization policy.

Regional Economic Integration

The approach to economic cooperation and regioral trade, as
exemplified by the European Comimon Market, has important im-
plications for the projection of transport requirements in develop-
ing areas. At prc.ent the domestic markets of less developed
countries are not large enough to support industries depending on
economies of scale for efficient operation. Some industries such as
food processing and textiles may exist even though domestic mar-
kets are not large, but others that require a highly advanced tech-
nology and large amounts of capital cannot survive profitably
without access to mass markets.

Regional cooperation through mobilization of capital and crea-
tion of integrated markets can lead to the manufacture of goods
that would otherwise have to be imported. For example, a coun-
try’s market may be large enough to absorb the output of a motor
vehicle assembly plant, but it may be too small to establish effi-
cient production of parts and components within its territory.
These subsidiary industries must be able to take advantage of
economiv  of scale if they are to supply cquipment at low cost. In
these circumstances, there is need for a program of integrated in-
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dustrial development through cooperation among neighboring
countries.

The high cost of distributing agricultural produce and differ-
ences in the cost of producing wheat, sugar, and cotton in various
parts of South and Central America also illustrate the importance
of charting the transport future on a regional basis. In some areas
where production of these commodities is more cfficient, output
has to be curtailed for lack of markets. Elsewhere inefficient pro-
duction is carried on at high cost on land that could be used to bet-
ter purpose if the availability of transport made trading possible.®

The potentials of Latin American regional development and
trade are measured by the fact that only 10 percent of inter-
national commerce is now accounted for within the area itself,
while the other 90 percent is with Europe and the United States, 2!
Actually, trade between adjacent countries is often more difficult
than between continents. Yet for many Latin American countries,
the success of development lies in the possibility of markets larger
than domestic economies can support.

Part of the communications network essential to closer cconc:mic
ties has already been provided by the identity of language and cul-
ture. But a united Latin America will not be realized without an
extraordinary effort to plan, organize, and finance the principal
surface and air connections on which closer regicnal tics depend.
The task is no longer one of looking at the transport needs of cach
country separately, but of all countrics regionally. The prepara-
tion of long-term development plans being fostered through the
Alliance for Progress scts the stage for a broader concept of Latin
America’s future.

Regional organizations have been established or are in the proc-
ess of formation in many parts of the world. The countrics of Cen-
tral America have already taken significant steps to lower inter-
regional trade barriers and to stimulate internal development and

8 Latin American Development Difficulties, Commercio Exterior de Mexico (October

1960), p. 6.
¥ Jan Tinbergen, Shaping the World Economy (Twenticth Century Fund, 1962), p. 250.
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export through the Central American Free Trade Arca. The mo-
tivation for the trade arca was to mect the urgent need to develop
resources, to alleviate unemployment, and to increase consump-
tion of goods produced within the region. Trade barriers have
been eliminated for more than half the commerce among the mem-
ber countries, with niore to come down by 1965; cxternal tariffs
have be.n standardized on more than 80 percent of all imported
commodities.

The establishment of the Central American Bank for Economic
Integration has been one of the most in'portant steps taken by the
Central American republics. Guatemala, El Salvador, ilonduras,
and Nicaragua have cach contributed part of the original capital,
together with support from the United States. The banls has also
received a loan from the Inter-Anierican Development Bank. In-
dustrial developments financed through the bank include rubber
tire and tube manufacture in Guatemala, coppe. wire and cable
production in El Salvador, and facilities to produce insecticides in
Nicaragua. The output of such items will be sold throughout the
Central American region, a market of approximately 11 million
people. The Central American Common Market grants to selected
companies the exclusive concessions for certain essential industries,
with the objective of discouraging more than one company from
producing the same items, and of encouraging new industries by
granting them a preferred position.

The Latin American Free Trade Association (LAFTA) came
into being in 1960 with the Treaty of Montevideo and now in-
cludes the countries of Argentina, Brazil, Chile, Mexico, Para-
guay, Peru, Uruguay, Colombia, and Ecuador. This nine-nation
grouping embraces about 82 percent of the total Latin American
population. Menibers of LAFTA have agreed to establish free
trade among them within twelve years. TCariff reductions are to be
achieved through multilateral yearly negotiations. Two such con-
ferences have alrcady been held, resulting in a tariff reduction
of over 30 percent on 7,000 items moving in intraregional trade.
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Although the reduced tariff schedules have been in effect only a
short time, regional commerce has already increased substantially.

The negotiation of broad economic links has also begun for
twenty sub-Sahara African countries through the Lagos Charter
setting up the Organization of Africa and Malagasy State.? Com-
mon market schemes are also under consideration by the Casa-
blanca group of African countries, consisting of Ghana, Guinea,
Morocco, Mali, the United Arab Republic, and Algeria, and by the
three Asian countries, the Philippines, Malaya, and Indonesia.

Further moves toward integrated cconomi~ development are
being suggested by national planning efforts, which reveal the
possibilities of cooperative development projects, and through
potential improvements in transport and communications, which
make cconomic development on a regional basis feasible. From a
development standpoint, this means that the country survey is
often too narrow in concept. International studies covering a much
wider geographic area will have to supplement and revise efforts
to determine transport requirements on a national basis.

¥ Nigerin, Liberia, Sierra Leone, Mauritania, Senegal, Ivory Const, Niger, Dahomey,

Volta Republic, Cameroon, Togo, Central African Republic, Somalia, Chad, the former
French Congo, Gabon, Congo, Tanganyika, Ethiopia, and the Malagasy Republic,



CHAPTER IV

Choice of Transport
Technology

EDEVELOPING COUNTRIES have access to new technol-
ogy that may enable them tc break away from the slow evolution-
ary process of transport improvement ard to reduce the time and
resources necded to overcome the time-space barrier. In choosing
the appropriate transport technology, countries should be guided
by consideration of five sets of factors: the trends in transport
methods today; comparative trans:ort costs and capabilities; the
broader influcnces of transport costs on production and distribu-
tion costs; the net effects on development of the several methods
of transport; and the firther potentials of transport innovation
that may alter the cost and quality of the several methods of
transport in the foresecable future. All of these factors need to be
weighed in arriving at choices of transport methods to promote
maximum economic progress.

How the World Moves

Similar trends in transport prevail throughout the world. In
nearly all countries goods movement by truck for short hauls and
small shipments has become a major element in the transport sys-

86
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tem. For low-value bulk commodities that move in large volumes,
water transport and railways still provide the principal method of
getting things moved. Otlier trends that are becoming general
throughout the world include the long-distance movement of pas-
sengers by airplane and reliance on pipeline transport for the move-
ment of gas and oil. Both of these relatively new developments
have added important new elements to traditional transport
methods.

Three types of transport patterns have emerged from these
trends. One is characteristic of the economically advanced coun-
tries—the United States, Canada, and Western Europe; another is
found in densely populated countries such as Japan, India, and
Pakistan, as well as in the Soviet Unjon and other Comimunist
countries; a third is typical of the less populated undeveloped
countries. In some respects, these patterns reflect different stages
in an evolutionary process; in otlers, geography, population, and
income levels provide the basis for the particular approach to
meeting transport needs.

Trends in the United States illustrate the transport matrix
emerging in an affluent society. Freight traffic in 1960 was double
that in 1940. Every method of transport shared in this growth, but
some grew more than others. Rail transport increased by 53 per-
cent and water transport by 89 percent. But pipeline traffic in-
creased 286 percent, while truck transport expanded 383 percent.
As a result of different rates of growth, the railways’ share of total
freight movement dropped from 61 percent in 1940 to 44 percent
twenty years later. Pipelines and trucks, which accounted for 20
percent of total ton-miles in 1940, were handling 40 percent in
1960. Water carriers showed a steady growth, but at the end of the
two decades accounted for nearly the same share of traffic as at the
beginning. (See Table A.3.)

Technological changes in passenger travel resulted in even
greater shifts in American transport methods. The automobile
greatly expanded total travel volume, and in 1963 accounted for
nearly nine out of every ten assenger-miles. The volume of travel
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in public carriers also continued to rise, with a doubling of traffic
between 1940 and 1960. The railways did not share in the expan-
sion, however. Train travel declined steadily, and the railway
share of the passenger business dropped from 64 percent to 28
percent. Bus travel in 1960 was above the 1940 level but below
1950 and still declining. Air transport was the major factor in the
expansion of passenger transport. The volume of air travel was 34
times higher in 1960 than it had been two decades before. (Sce
Table A.3.)

Canadian and West European experience has been quite similar.
In Western Europe, however, some variations from North Ameri-
can experience have resulted from lower income levels, a higher
density of population, shorter distances between major urban
areas, and geographically smaller national units. European trends
similar to those in North America include the general increase in
passenger and freight traffic by all methods, the rapid growth of
motor truck transport relative to rail, the stable position of water
transport in the total picture, and the rapid shift of energy re-
sources to pipclines. The outstanding differences are a continuing
rise in rail passenger travel where population densities are high,
and limited dependence on air travel where good rail service over
intermediate distances climinates the time advantage of air travel
between city centers.

There are some industrialized countries, however, with a very
different transport pattern. The Soviet Union and Japan place
much greater reliance on railways for both passenger and freight
traffic, and they began the shift to road, air, and pipeline transport
much later than the West. The Soviet rail system carries 77 per-
cent of intcreity freight, and Japan’s system is largely railway-
oriented.!

In the less developed countries that have dense population and
extensive area, too, transport is rail-oriented, as shown in Table
4.1. Other developing countries with lower population densities
have placed more reliance on roads. These transport trends are

1 For Soviet experience, sce Table A.4. For Jnpan's intercily freight traffic, sec Table 4.1,
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TABLE 4.1. Freight Traffic, Selected Asian Countries, 1957
(Freight traflic in thousands of ton-kms,)

Total Freight Traffic Percent Disiribution
Country
Rail* Road Watert Rail Road  Waler

India 73,415 4,550 5,950 88 5 7
Japan 48,991 18,724 41,000 47 13 40
Pakistan 0,084 438 4,960 65 4 41
Thailand 1,025 780 500 b4 34 £2
Burma 621 388 1,400 26 16 58
Indoncsia 1,044 1,508 3,401 17 26 57
Philippines 190 1,558 300 9 76 15
Vietnam (South) 82 850 1,210 I3 21 74
Cambodia 062 120 400 11 21 68

Source: Economie Derelopment and Planning in Asia and the Far East, VI. Transport Detelopment, UN,
Economic Bulletin for Asiz and the Far East, Vol. XI, No. 8 (December 1060), pp. 6-7,

® Rond traflic is estimated by multiplying the following assumed annual performance by the number of
registered vehicles by type:

Rate of Average Distance Annun]
Year  Type of Vehicle Capacity Performance Traveled Performance
1057 Bus 30 paas, 0.80 40,000 km, 060,000 pnss, km.,
Passenger cars 8 pass. 0.40 12,500 km, 24,000 pasy, km,
Truck 24 tona 0.50 20,000 km. 35,000 ton-km,

b Except in the case of Japan, Indonesis, and th 2hilippines, water transport relees to inland waterwny
traffic only, figures of which nre worked out Inrgely on the bnsis of the estimates of the number of vesscls, inland
country-hoata, the average lead factor and informed opinion regarding the average Iength and number of
journeys perfurmed nnnually, For dapan, Indonesin, and the Philippines figures refer to interinsulnr {reight
traffic, In the case of Indoncsin and the Philippines, estimates are made by multipiying actual tonuage carricd
by an average haul of 500 k. for Indonesia and 200 kmas, for the Philippines.

reflected in present or proposed investment dccisions of developing
countries. In most countries road construction dominates the pic-
ture. Over the next decade, Colombia expecets the road program to
absorb 74 pereent of public investment funds allocated to trans-
port, Senegal 72 percent, and Iran 68 percent. In a lesser number
of countries, the principal focus will be on rail transport. Argen-
tina, for example, expects to allocate 55 percent of transport in-
vestment for this purpose in the sixties.

In all developing countries the combination of road and railway
investments absorbs mos. of the resources allocated to transport.
In Argentina the two together comprise 93 percent of the trans-
port program and in Colombia 87 percent. Poris, airports, and
waterways call for relatively minor outl~ss. When private capital
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expenditures are added, the picture remains much the same. These
investments may include aircraft, ships, motor vehicles, and pipe-
lines, with the motor vehicle representing the major item privately
financed. (See Table A.5.)

These are the ways the world is moving today. But the trans-
port trends of the future will not be simply a continuation of the
past. The nature of transport methods and the patterns of trans-
port investment will depend on costs and performance resulting
from tcchnological change, and on the changing character of the
transport tasks to be performed.

The Economy of Water Transport

In early stages of developrent, low-income countrics are pre-
dominantly producers of staple commodities with a low market
value. The difference between this value and the cost of production
is small, which means that the amount of transport cost that can
be covered is also small. Economical methods of transport are im-
portant, therefore, if a nation is to produce and move such prod-
uets as wheat, rice, jute, palm kernels, groundnuts, coffee, or
bananas. Unprocessed minerals and forest products will likewise
be able to bear only relatively small transport charges.

Waterways can provide cheap transport for many purposes on
both long and short hauls with a minimum investment and with-
out importing equipment. Home-made country boats often pro-
vide a place to live as well as a means of transport. In Svutheast
Asia boats of every description ply the rivers and canals, propelled
by oars, poles, sails, or by men pulling from the shore. Recently
the klongs of Bangkok and the network of rivers emptying into
the Indian Occan have seen ti: outboard motor take over to
spced home-made craft. Mecchanization has drastically cut the
transit time for farmers, who once took many days to paddle their
produce to market. On the main streams, too, motorized launches



CHOICE OF TRANSPORT TECHNOLOGY 91

and barges are providing high-capacity movements over substan-
tial distances at a third of the cost of land transport.

Most of the long-haul carriers on inland rivers haul bulk ma-
terials such as fuels, building materials, and agricultural commodi-
ties. Half of the traffic moving by common carricr on the water-

rays of East Pakistan in 1960 was jute, 27 percent fuels and build-
ing materials, and 13 percent rice and food grains. These com-
modities together accounted for 90 percent of the tonnage moved.
In Nigeria, the picture is much the same, with 70 percent of the
downstream Niger River traffic comprising groundnuts and palm
kernels, and most of the balance consisting of other agricultural
commodities. On the return voyage upstream, 51 percent of the
traffic is cement and 19 percent salt.?

The attraction of water transport lies in the fact that waterways
are provided by nature, and they furnish a ready-made artery of
commerce that needs only to be protected from silting and prop-
erly marked for safe navigation. Where adequate channel main-
tenance and navigational aids are not provided, however, capacity
is often greatly reduced by inability to move at night or during toe
dry season. High costs may also result from equipment that is old
and incfficient, from inadequate port facilities, and from inefficient
methods of loading and unloading. Where river transport has to be
combined with rail and road transport to serve points off the
waterway, the time and cost of transshipment are often excessive,
and the economy of water movement may be canceled.

Public investment in waterways is generally not charged to
waterway users, so that their costs do not represent total costs.
But even if such charges were included, it has f:cen tound that
water carriers operating under the most adverse condiiiens in the
United States have a substantial cost advantage sver railroads
operating under the most favorable cost conditions. The fully dis-
tributed costs of river barge transport have bheen estimated at

1 See U. S. Department of the Army, Corps of Engineers, Transportation Survey of East
Palkistan (1061), Table p. 54; and Stanford Research Institute, The Economic Coordination
of Transport Development in Nigeria (1001), p. 216.
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about onc-fifth of a cent per ton-mile, in 1952-55 prices. Equiva-
lent rail costs, assuming no empty return movement, were twice as
much per ton-mile. Thus the economy of water transport for bulk
movement of commodities that do not require prompt delivery is
sufficient to absorb all terminal and transshipment costs and still
remain below rail costs.?

Changing technology is revolutionizing the cfficiency of water-
borne commerce. The barge and towing vessel have introduced
greater power and eapacity to serve the growing number of indus-
tries that involve mass cous.mntion of raw materials and mass
output. Diesel-powered air-conditioned tow boats more than two
hundred feet long can push twenty barges at a time in tows a
quarter of a mile long. A single barge can carry as much as a mil-
lion gallons of petroleum products, and many tows deliver eight
million gallons at a time. This compares with a capacity of 1.2
million gallons for a railway train of a hundred of the largest tank
cars. The economy of barge transport is indicated by the fact that
a gallon of crude oil can move 1,700 miles by water from ocean
port to inland refinery for less than the cost of moving a gallon of
gasoline ten miles from the refinery by truck.

The turn-around time for a towboat arriving in port to deliver a
tow and pick up another has now been reduced from one or two
days to one hour. The modern towbeat has radar to give the pilot a
constant map of the river, depth finders, and long and short-wave
radio for communication with other boats and with the home
office. Great increases in efficiency have resulted from the shift
from steam power to dicsel, and from side wheels to propellers.

Newly developing countries will find modern water transport in-
creasingly important as industrialization introduces steel mills,
chemicals, cement, power plants, aluminum production, paper
mills, petroleum refining, and other econoric activities to which
water transport is particularly well adapted. New types of
vehicles, further mechanization, and the use of electronics for

$ John R. Meyer and Associates, The Economics of Competition in the Transportation
Industries (Ilarvard University Press, 1059), pp. 14748,
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navigation can thus expand the role of water transport in many
parts of the world.

Railways and Industrialization

In the absence of water transport, the railway provides the
most economical way of carrying heavy bulk materials long dis-
tances, and in many countries, the railway system is the principal
method of mechanized movement. Indeed, railways and indus-
trialization have gone hand in hand in the United States, Europe,
the Soviet Union, Canada, and Japan. Many of the less developed
countries, too, for example Argentina, India, and Pakistan, have
extensive railway networks inherited from former colonial periods.

Yet the railways of the world are concentrated to a surprising
degree in a few countries. Two-thirds of all rail mileage is in
Europe and North America. Thirteen countries account for nearly
99 percent of the world’s total rail freight, and two countries, the
United States and the Soviet Union, handle 73 percent of it. If the
rail systems of China and India are omitted from the inventory of
rail traflic in less developed countries, the rest of the developing
areas account for only 1 percent of the world total. (See Table
4.2.)

Freight movement by railway throughout the world in the dec-
ade of the fifties increased 64 percent. The relative increase for
Asia was an impressive 223 percent, accounted for largely by the
growing industrialization of China, Japan, and India. But threc-
quarters of the world increase in railway activity occurred not in
the developing countries but in Eastern Europe, where expanding
traffic reflected a delayed postwar rehabilitation plus the official
discouragement of road transport in areas of Soviet influence.
Elsewhere, rail traffic in South America was up 12 percent, in
Africa the increase was 64 percent, and in North America traffic
registered a 1 percent decline. (See Table 4.3.)



94 STRATEGY FOR MOBILITY
TABLE 4.2. Concentration of Rail Lines and Rail Freight, 1960

(Selected countries)

Miles of Billions Percent of
Country Rail Lines of World Rail
(In thousands) Ton-Miles Freight

Union of Soviet Socinlist Republics 76.8 934.8 47.2
United States 218.1 519.1 26.2
China (mainland) 19.5 164.8 8.3
Canada 43.0 59.4 3.0
{udia 35.2 43.0 2.2
Poland 16.7 41.4 2.1
France 24.2 35.4 1.8
West Germany 22.7 35.1 1.8
Japan 12.7 33.5 1.7
Czechoslovakia 8.2 29.5 1.5
East Germany 10.0 20.4 1.0
Union of South Africa 13.6 10.2 1.0
United Kingdom 10.1 10.0 1.0
Total 1,054.6 98.8
World Total 1,079.0 100.0

Source: See Table A.6 for the length of rail lines, Rail ton-miles were converted from ton-kilometers shown
in Tabls A7,
» 1059,

TABLE 4.8. Geographic Distribution of Rail Freight, 1950 and 1960

(In billions of :on-miles)

Continent 19650 1060 Percentage Change

Afriea 22 36 63.6
North America 593 588 —-0.9
South America 17 19 11.8
Asia® 73 236 223.3
astern Europeb 385 954 147.8
Western Europe 108 187 26.9
Oceania 8 9 12.5

World Total 1,208 1,070 64.1

Source: United Nations, Statistical Yearbook, 1957, 9, 88¢: »ni Statistical Yearbook, 1961, p. S92,

* Excludes Asinn USSR.

b Includes Asian USSR, Bulgaria, Czechoslovakis, East Germany, ITungary, Polsnd, Romnnis, and Eastern
USSR,
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What do these trends imply for the future of the developing
countries? Will industrialization result in a new railway age for
Africa, Latin America, and the smaller countries of Asia? Is the
focus on railways once evident in the West and more recently in
the Soviet Union, Eastern Europe, Japan, and India the trend of
the future? The answers will be found partly in what the railways
do, and partly in what the technological future holds in store.

The characteristics of rail transport are illustrated by the traffic
moving on the railways of East Pakistan and Nigeria. Minerals
and fuels and agricultural products, mainly jute and wheat, com-
prise 65 percent of the total freight shipped by rail in East Paki-
stan. And in Nigeria, one-fourth of rail freight is groundnuts. Such
movements are to be expected, of course, since these are the princi-
pal commodities that countries in early stages of development pro-
duce and nced. But this is also the pattern of rail freight in the
more developed countries.

At one time, the railways earried practically everything that
moved overland for any distance. But in recent years, with a
choice of transpor: methods, traffic patterns have adjusted to
what the railroads are best fitted to carry. In the process, railways
have become engaged predominantly in the movement of min-
erals, building materials, and unprocessed agricultural products.
In the United Stales, 55 percent of rail traffic is minerals. In
Eastern Europe, between 60 and 70 percent of rail freight is com-
posed of fuel, ores, and metals. In the mid-1950’s, more than half
of the traffic moving on the railways of the Soviet Union was in
these categories, and the addition of timber brought the total of
these four items to 71 percent.* Other bulk commodities that can
be moved cheaply and easily by rail include cement, stone, chemi-
cals, and vegetable oils.

Conversely, there have been substantial reductions in certain
types of traffic that formerly moved by rail. One of these i
perishables, where alternative services were availuble by truck

4 Uunited Nations, Economic Surcey of Europe, 1956, Chap. V, p. 6; oud Chap. VI, p. 7.
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and highway, another is crude petroleum and petroleum products,
which have shifted from rail to pipeline, and a third is coal, where
sources of energy have shifted to petroleum and natural gas. A
decline in rail movement of forest products has also occurred, re-
flecting the economy of logging trucks, which provide complete
transportation from forest site to mill without costly transship-
ment.b

Small shipments have also shifted from rail to other forms of
transport in the more developed countries due to excessive han-
dling costs. Rail movement, to be cconomical, requires sufficient
traftic moving over a given route to permit the cconomy of large-
scale operations. It has been cstimated that under average Euro-
pean conditions about 350,000 tons of traffic have to be moved on
a section of rail line annue'ly to justify the facility. In the United
States, it has been concluded that 500,000 tons are needed to
justify building a new rail line. When traffic falls to 250,000 units
per year and there is no indication of further traffic growth, it has
generally been found desirable to abandon a rail facility.

These figures vary with circurcstances, including topography,
climate, and the availability of alternatives. But a rule of thumb
is that a railway needs 1,000 tons per mile per day, and, in most
newly developing countries, there are only a limited number of
routes that can be expected to carry this much traffic. Mineral ex-
traction or heavy industry may make rail facilities essential in
some locations from the start. On some main routes, long-term
plans for industrialization or mineral exploitation may suggest
building a railway now on the assumption that such a facility will
be economically justified later. Where heavy traffic volume has not
yet been realized, however, it is generally preferable to rely on
other forms of transport at the begining, and to introduce railway
facilities later if demand materializes.

The objective should be to avoid committing large sums of
capital for railways merely in the hope that traffic will eventually
require them. The point is illustrated by the fact that even in such

¢ James C. Nelson, Railrond Transportation and Public Policy (Brookings Institution,
1050), p. 41.
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a highly industrialized country as the United States much of the
railway system is uneconomical for the volume of traffic offered.
Approximately 37 percent of rail mileage in the United States can-
not be justified on ecouomic grounds. Half the nation’s traffic is
carried on only 10 percent of the total system. On this busiest 10
percent, traffic averayges 39,000 freight ton-miles per day per mile
of line. The middle €0 percent has only 6,000 freight ton-miles per
day per wmile of line. The remaining 30 percent of the mileage,
with only 555 freight tor-miles per day per mile of line is unjusti-
fied ¢zonomically. A line with this volume of traffic can support
only one train a week with about 4,000 tons of revenue freight.t

Traflic density is not the only fuctor to be taken into account,
however. Distance to be covered is also significant, for railways
become increasingly efficient with length of haul. In general, the
unit cost of rail transport declines with distance because the high
cost of terminal operations is spread over a greater number of ton-
milvs, Where carlcad shipments are handled at private sidings,
however, the cost of terminal operations is reduced. The advantage
enjoycd by the railways over the longer hauls is illustrated by the
experience of the Nigerian railway. Rail operating custs for a five-
ton shipment moving 10 miles is about 32 cents per mile, while a
haul of 50 miles reduces this figure to about 8 cents. *lauls of 500
wiles or more reduce average ton-mile costs to about 8 cents, and
when larger shipments are moved, the cost is much lower for both
long and short hauls.”

For heavy volumes of industrial raw material, the unit cost of
movement by pipeline and waterway is often a fifth to a third of
the cost of moving comparable volumes by rail.® T'o move such

¢ John W. Barriger, Super-railroads for a Dynamic American Economy (Simmons-Board-
man, 1956).

7 See Htanford Research Institute, “The Economic Coordination of Transport Develap-
ment in Nigerin” (1061), p. 91, Based on the Nigerian Railway Corporation’s *Memoran-
dum” of November 1, 1960, p. 9. pa

8 Where traflic exceeds 500,000 tons per year. W. M. Keller, “Phase Building of Rail-
roads and Kquipment for Less Developed Countries,” in Trazsportatinn, Science, Tech-
nclogy and Development, Vol. V, U. S, papers prepared for the Unit:d Nations Confer-
eace on the Application of Science nnd Teehnology for the Benefit of the Less Developed
Areas (U. S. Government Printing Office, 1968), p. 59. Cited hereinafter ag Transportation.
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traffic by truck would be four to five times more costly, and air
cargo costs would be sixteen times greater, as shown in the table
below.

METHOD UNIT COST PER TON-MILE
Railway 1.0
Highway truck 4.5
Airplane 16.3
Waterway barge 0.29
Pipeline 0.21

An important question is whether these cost characteristics of
rail transport are likely to hold for the future. Many technological
methods already in use indicate that substantial cconomies in rail-
way operations can and will be made. Among the most significant
are the shift from steam locomotives to diesel-electric and the use
of central traffic control systems to make one set of tracks do the
work of two. Another significant development that has only begun
to make its influcnce felt is the use of containers, which make it
possible to transfer cargo quickly and cheaply from one method of
transport to another. A container can be moved on a railway flat
car over long distances, and then transferred to truck for the
shorter haul at destination. Container traffic is also protected from
pilferage and damage from handling or bad weather during trans-
shipment. The economy of this type of operation, which permits
interchange with water and air transport as well, suggests that for
suitable types of coinmodities the railway may retain traffic in the
future that might otherwise have shifted to other methods.

Motor Transport and Distribution Costs

How does it happen that a marked and nearly universal trend
has developed toward road transport? The answer lies in three
principal facts, First, the economy and reliability of road transport
have increased very rapidly in recent years as better roads and im-
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proved vehicle performance have revolutionized overlend trans-
port. Second, on many routes with light traffic this is the only
feasible method of mechanized transport. Third, as the pace of
economic development quickens, the importance of {ransport costs
declines, and there is greater concern for improved service. This in
turn will have significant etfects on total costs of production and
distribution.

Thus far the discussion has concerned the cost of movement it-
self. But the concern of shippers and consumers is not with trans-
port costs alone, but with the total costs of production and distri-
bution. Methods of transport can have significant effects on these
costs. The nature of such impacts is noted here for road and rail
transport, but the service characteristics involved relate to air and
water as well.

When total costs of preduction are considered, the economy of
rail transport is often canceled by slow deliveries and other service
deficiencies. For a wide range of shipments, including both perish-
ables and high-valued manufactures, time is important. The nced
for larger inventories when deliveries are unreliable ties up working
capital at considerable cost. Failure to obtain prompt delivery of
fuel, materials, or spure parts can reduce output, shut down plants,
and lose markets. Delays in delivery can cause high rates of spoil-
age.

Slow service is inherent in rail operations. The assembly of cars
to make up a train takes time, as does the breaking down process
at destination. Loading and unloading for local transfer to and
from the railway add to the slowness of service. Only large shippers
with sidings at their plants avoid this source of delay. But for all
shippers the scheduling of trains is a source of time loss, since the
railway must schedule departures at intervals long enough to per-
mit the accumevlation of an economical load.

Another limitation of the rai! system is the relatively small
mileage of routes that can be served economically. Industries are
restricted in their choice of location, or shipments have their origin
and destination at points off the rail system and cannot go all the
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way by rail. Even where it is possible to use the railway for some
part of the journey, it may be inconvenient or uneconomical to do
so because of circuitous routing or the high costs and delays of
transshipment.

An advantage of motor transport is the wide geographical
coverage afforded by the highway system. The length of the road
network is usually far greater than that of the railways. The
United States, for example, has ten times more miles of improved
roads than railways. This reflects the fact that a system of roads
can include low-cost facilities built for very light traffic as well as
main highways designed to serve heavy traffic. Most motor vehi-
cles can use all parts of the system, and the various parts can be
improved as traffic warrants. It is good engincering practice to
start with a simple design adequate for the traflic and to develop
the facility through stage construction methods as demand in-
creases. Stage construction makes sense for roads, but a railway
has to be designed for substantial capacity at the outset.

The fact that trucks are able to provide a complete transport
service from origin to destination is another asset that favors
movement by road. The cost, delay, and inconvenicnce of trans-
ferring goods to another mode of transport en route or at either
end of the journey are avoided. Flexibility in scheduling depar-
tures and arrivals is possible because it takes much less to fill a
truck than a train. The truck moves a shipment when it is ready,
or delivers the freight when it is wanted. When businesses operate
their own trucks or contract for truck service they are freed from
fixed schedules. Truck transport can thus be integrated into the
production process through the scheduling of deliverics as needed,
with consequent reduction of inventories and elimination of stor-
age. The widespread use of trucks on construction projects illus-
trates the advantage of being able to get materials directly to the
site in an ordered sequence.

The truck also permits a minimum of packaging and crating for
the protection of shipments against breakage. In Japan, for exam-
ple, trucks have become the preferred method of carrying elee-
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tronic equipment from Tokyo to Nagoya and Kobe. This method
has been adopted despite the fact that until recent years roads
were poor and the cost of trucking high. The reason is that shunt-
ing of rail cars and rough stops and starts had resulted in heavy
damage to fragile goods, and railway users were paying more for
protective packaging than for transport.

Diversions to truck, then, often occur even when the railways
are the low-cost carrier. The assumption that the cheaper method
of transport is always to be preferred is incorrect. Although in
many cases transport costs will be minimized by rail transport,
often thie cost of distribution will be minimized by truck.

The benefits of road transport differ with length of haul. The
effect of distance on the type of carrier selected is demonstrated by
a survey of the movement of fresh fruits and vegetables in the
United States in the mid-fifties. Of all shipments destined for
points less than 100 miles away, 88 percent moved over the high-
way, and only 6 percent went by rail. On trips of 1,000 miles or
more, however, the railroads carried 66 percent of the total ton-
nage. When the length of haul extended to 2,000 miles or more,
93 percent went by rail.?

The motor vehicle has its disadvantages, then, as well as its
merits. Some of its drawbacks are inherent, such as inadequate
capacity for moving heavy volumes of bulk materials and the high
costs of long hauls. Another difficulty, which may be overcome in
time, is that inadequate roads cause high vehicle operating costs
and excessive trip time. Service may also be interrupted by
vehicle breakdowns or weather conditions that make some routes
impassable part of the year. In most countries, too, the need to im-
port vehicles and parts as well as petroleum creates a drain on the
supply of foreign exchange. Finally, difficult financial problems
may be created when traffic is diverted from existing railways, re-
sulting in underutilization of investments already made and de-
mands for new investments in roads.

* Donald E. Church, “Measuring Transporlation Market Potentinls,” Transportation
Research Forum, March 11, 1859, 9.
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On balance, however, the changing composition of the demand
for transport in underdeveloped areas will favor road carriers over
rail for an increasing volume of traffic as economic development
proceeds. In many countries, the shift will be from a predominance
of coal, cement, wheat, and other bulk commodity movements in
large consignments to heavier volumes of such items as agricul-
tural implements, paints, glass, building hardware, textiles, ma-
chinery, and consumer goods of all kinds. Transport services have
to be geared to a new mix of products as development creates new
types of needs. Often the solution will be to substitute road services
for rail.

The Potentials of Air Transport

The importance of total production and distribution costs has
led to reliance on air transport in many developing countries. Al-
though moving cargo by air is relatively high cost, it has proved
economical because the airplane has been able to effect greater
savings elsewhere. The availability of air services may make it
possible to move perishables to market that would otherwise spoil.
Livestock may be moved by air to eliminate the loss of weight that
occurs on long journeys by hoof. The delivery of machinery and
spare parts by air may be economical where the delay in waiting
for slower transport would mean shutdowns or costly inventories.
Air transport has introduced thie most effective method of over-
coming the barricrs imposed by long distances and difficult
topography. Despite its promise in a variety of other uses, how-
ever, aviation continues to be used mainly for long-distance pas-
senger travel. Its use for short hauls and cargo movements still
lags.

The principal aircraft that developing countries have at their
disposal for low-cost air cargo are piston aircraft originally de-
signed to carry passengers. These aircraft have high operating
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costs compared to some of the new jets, but they can be obtained
for a much smaller initial capital outlay. In the United States
they can move freight at average charges of about 21 cents per
ton-mile, but this figure is considerably reduced when the ajreraft
is purchased as used equipment.

It has been estimated that in less developed countries used air-
craft should be able to move cargo for about 14 cents per ton-mile,
even when the cost of airports and of local pick-up and delivery
services are included. The reduction stems in part from the better
load factors possible where alternative methods of transport offer
less competition. In addition, densities as high as 20 to 100 pounds
per cubic foot can be achieved by carrying agricultural and min-
eral cargo, compared to the 10 pounds per cubic foot typical of
moving by air in the United States.10

But conventional aircraft purchased secondhand are quite
dificrent from aireraft that might be specifically designed for
devcloping countries. What is needed for them is an air vehicle
that moves at relatively slow speed in order to reduce the cost of
ground and navigation facilities, increase safety, and reduce oper-
ating complexity. Slower planes are aceeptable because the djffer-
ential between air speeds and the speed of surface travel is so great
that some slowing down in the air would be relatively unimpor-
tant. A special requirement would be case of loading and unloading
and the ability to take off and land at small airports and on rough
runways.

The problem of developing a short-haul plane that provides
cconomical and safe serviee is eomplicated by different require-
ments for different geographic arcas and different stages of de-
velopment. In North Central Africa, traffic requirements, might call
for large passenger transports that can operate over long distances
in high temperatures and gusty winds. In South Central Africa,
capacity for about six passengers and five hundred pounds of
freight, adding to a third as much gross weight, might fill the need.

1 Philip R. Carlson, “Application of Air Cargo Transport to Feeder Operations in Less
Developed Arcas,” in Transporiation.
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This airplane would have to operate from landing strips cleared in
tropical forests, with high temperatures and humidity. South-
castern Asia probably requires an air freighter with a ten thou-
sand pound payload and good navigational aids to cope with mon-
soon conditions, and in much of South America an important re-
quirement is high cruising altitudes to cope with difficult moun-
tains.!t

This variety of conditions does not permit a single answer, then,
to the question of aircraft design for developing countries. But
new aircraft to provide local or feeder service might have some
characteristics in common. Because of the absence of competing
surface carriers, it should be possible to move cargo by air over
much shorter distances than in developed areas. If aircraft are
designed for a four hundred mile instead of a thousand mile range
the ratio of payload to gross weight will be higher, with consequent
reduction in ton-mile costs.

Taking these factors into account, it has been suggested that a
plane with a payload of 30,000 pounds could be designed that
would in effect do the job of a truck. The flying truck would be
powered by two turboprops, with a range of 450 miles and a eruise
speed of 160 knots at 10,000 feet. At 75 percent load factor, it could
carry cargo at 8 eents per ton-mile, and provide a superior service
at lower cost than could be uchicved by road transport.!? If such an
aircraft could be built, it might appreciably alter the character of
the transport investmert program.

Another possibility for expanding the use of air transport is
vertical takeoff and landing. Helicopter operating eosts are still
high, but the introduction of jet power has been an important
breakthrough. The helicopter introduces important economies by
eliminating costly ground facilities and reducing the problem of
pick-up and declivery. Recent helicopter niodels can move cargo
short distances for about 16 cents per ton-mile, with a load factor

1 David Rendel, “Design Characteristics of Aircraft for Safe aud Efficient Operation
in Less Developed Areas,” in ibid..
12 Carlson, op. cit., p. 70.
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of 75 percent. For Lauls over fifty miles, however, some combina-
tion of direct lift and fixed wing would be necessary at this stage of
aeronautical development to achicve an economical transport that
would take off vertically. Tt is estimated that convertiplanes of
this type could be produced within a few years and that their total
direct and indirect costs will approximate 10 cents per ton-mile.B

Present and prospective aircraft can do much more than has
been the case to date to provide the mobility and access necessary
in developing countries. Local air service can stretch the supply of
scarce technicians by enabling them to visit more people and more
places than would be conceivable by surface travel. Aircraft can
move doctors and medical supplics to arcas in necd, and can deliver
government and business officials quickly to where they have to
go.

The airplane is more than a method of transport, however. It
can help discover and map a nation’s resourees, can spray, dust,
and fertilize crops, and can fight insects and discase. It can survey
sites for new construction projects and carty eritical supplies to
remote locations. The need for these and many other local services
points to the important role that aviation might play in the future
development of poorer nations.

Today air transport in developing countries is often focused on
trunk and international route services, and on the task of keeping
pace with the upward trends in aireraft size and speed. This em-
phasis continues despite an ample world supply of high-speed
international jet scrvices and a shortage of regional and inter-
mediate range air transport. The economic argument for flying
international routes is that the ability to tap the long-distance
traffic helps to support the rest of the operation. In addition, reli-
ance on foreign flag carriers often causes a substantial drain of
foreign exchange. It is argued that a net saving is realized when a
country operates its own international air carrier. For these rea-
sons, a nation may allocate funds to purchase jets to serve London

W fbkd., p. 71,
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and New York, although no support can be found for short-haul
transport urgently needed at home. The result of these policies
can be the encouragement of air transport that is least needed,
and the neglect of services that could be expected to contribute
most to development.

Short-haul air service for both business and government officials
is a significant need in most underdeveloped countrics. Without
such a means of integrating the economy, it is difficult to conduct
business or to maintain cffective governmental machinery. But
the equipment now available for the accommadation of light-
density movements on short-haul domestic routes is costly to buy
and to operate. Research and development aimed at providing
equipment to perform these functions economically could be highly
effective in aiding economic development.

Pipeline Transport

Among the relatively new transport media, the pipeline has an
important bearing on the whole transport investment picture. It
provides a means of substituting oil or gas movement for the haul-
ing of coal and other fuel in wheeled vehicles, especially by rail.
Continuing improvements in the quality of pipe and in the ease of
installation and operation have resulted in the rapid expansion of
pipeline transport of liquids and gases, and there are impori..at
potentials for moving solids by pipeline.

The feasibility of pipclines for developing countries lies in their
ability to traverse even the most difficult terrain, to be practically
unaffected by weather, and to furnish transport of petroleum and
petroleum products at low unit costs. Where volumes are suffi-
ciently grecat, the pipeline is more economical for these purposes
than other forms of transport. Land costs are held to a minimum
by burying the pipe three feet underground, or deeper to avoid
interference with other land uses. About 70 to 75 percent of the
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cost of a typical pipeline system, including installation, is the cost
of the pipe itself, which is made of strong but relatively thin steel.
Pumping stations are located at intervals of 80 to 150 miles. If fuel
is being carried, the pumps can be powered by tapping the pipe.
Annual operating costs run about 3 to 10 percent of the original
cost.!

On the basis of experience in the Tnited States, it is a general
rule that 1,000 miles of 10-inch pipe will cost $37,000 per mile, ex-
cluding right of way, while a comparable length of 20-inch pipe
(with three and a half times as much capacity) will cost $66,000
per mile. Operating costs per unit of traffic are one-third as much
for the large pipe as for the small.’ Large volurues of any liquid
with the approximate characteristics of petroleuni can be moved
through a pipeline at a cost one-fourth to one-eighth the cost of
railway transport and one-sixth to one-eighth the cost of trucking
it as shown in the following table. Under some conditions pipeline
and barge transport may have the same costs, but for very large
volumes pipeline costs are much lower.!¢

METHOD UNIT COST
Pipeline 1.0
Ocenn tanker 0.5-0.8
Barge 1.0-3.0
Rail 4.0-8.0
Truck 6.0-8.0

These cost figures explain why over a 1nillion miles of pipeline
arc now moving 70 percent of the energy resources of the United
States. The transportation of oil has shifted almost completely
from rail to pipe, with local distribution by truck. All of the major
populated areas of the United States are served by gas pipclines,
which cover twice as many miles of routes as the nation’s railroads.
Whether this trend heralds similar developments elsewhere de-

1 J. L. Burke, “Movement of Commaodities by Pipeline,” in Transportation, p. 81.

18 Jbid., pp. 82-88.

' Where traffic moves distances ranging from 50 to 1,600 miles. Pipeline=1.0. Itd.,
p. 81.
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pends largely on the future of oil and gas both as sources of energy
and as the raw materials for new industry.

For newly developing countries, an advantage of pipeline sys-
tems is the relatively routine nature of operations. They can be
performed by the novice after a short period of on-the-job training.
Periodic inspection and overhauls requiring greater skills can be
accomplished by a small number of technical personnel moving
over the system at regular intervals, generally by airplane or heli-
copter. Aerial inspection makes it possible to keep a close watch
for leaks or other difficulties. The pipeline also has the advantage
that its construction is not disassociated fromn the purpose it is to
serve. Investment in this form of transport is decided by known
needs rather than probable or imaginary necds. Finally, the pipe-
line must be in good working order if it is to function at all, with
the result that the economic drain from poor maintenance and low
operating cfficiency typical of road and rail transport is not experi-
enced.

Further potentials for pipeline transport are indicated by the
experience with moving bituminous coal through a 108-mile pipe
in the United States. The 10} inch pipe has delivered coal in vol-
umes exceeding by 40 pereent its design capacity of 1,200,000 tons
per year. The coal is ground to the consistency of coarse sand,
mixed with an equal share of water, and moved by three pumping
units that push it the entire distance in thirty hours. Cost of the
coal pipeline, including land, was about $125,000 per mile.”

The promise of the coal pipeline is shown by the fact that in the
United States transporting coal more than 500 iles from the
mines costs as much as the coal itself. Coal transport costs, which
are often onc cent a ton-mile by rail, could be substantially re-
duced on some routes by moving the coal through pipes. It is also
possible, however, for improvements in rail transport techniques to
lower coal hauling costs, notably through integrated trains that
double present capaeity to 25,000 tons a train.

17 A new low rale on coal agreed to by existing rail facilities has shut down this pipeline
in Ohio,
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What can be done with coal is also possible for a wide variety of
other materials. It is clear that any substance that can be broken
into small picces and suspended in a liquid can be moved by pipe.
Thus far the technical drawback has been the cost of preparing
solids for the trip and reclaiming them at the other end. Engincer-
ing advances will undoubtedly overcome these problems. The mix-
ing of coal and oil, piping them together, and using both as fuel, is
one possibility for overcoming the problem of preparation and
reclaiming.

New Horizons for "Transport

The world is on the threshhold of a new revolution in transport
techinology, and for the first time in five thousand years, the wheel
is being displaced as the symbol of transport progress. Already
there are many experimental but potentially significant methods
of movement that could have a major impact on developing coun-
tries. One of these is the ground reaction velicle, which operates
just off the surface of the ground or water on a cushion created by
downward jets of air. These vehicles do not fly in the strict sense of
the word, but use the air for support. They have special applica-
bility for travel over unstable ground or difficult waters where
shoals or other obstacles impede navigation. Development of the
ground-reaction principle may lead to the production of vehicles
several hundred feet in length that would rise as high as thirty feet
off the ground and attain a speed of one hundred miles per hour.

The significance of the ground-reaction vehicle to newly de-
veloping areas is apparent. It would provide transport service over
cleared land without a hicavy investment in roadways and bridges,
and it would likewise be able to operate in the rainy season where
existing roads and tracks are impassable,

The hydrofoil ship represents another significant move toward a
new type of transport for river and coastal service. This new
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vehicle increases the speed of water-borne craft from the normal
ten knots on inland waterways to rates of 45 to 100 knots. Its load-
carrying capacity may ultimately be as high as 5,000 to 20,000
tons. These vehicles will provide economy plus the capacity to
carry masses of people and cargo.

Changes are also taking place that will alter the competitive
advantage of conventicnal forms of transport. Development of the
fuel cell, which produces electricity directly from chemical reac-
tions, may be the key factor promoting a revival of electric propul-
sion. Electric power has a number of important advantages over
the gasoline engine, including the elimination of transmission,
propeller shaft, rear axle, and, of course, the need for petroleum.

Gas turbines are also reducing the complexity of motor vehicle
engines and introducing further economies in vehicle operation.
The turbine engine contains fewer moving parts and can operate
on a variety of liquid fuels. Truck tests have been run over an ex-
tended period with turbine power plants that weigh less than a
tenth the weight of a diesel engine with equivalent power. Other
possibilities of cost reduction lie in the development of new syn-
thetic tires with wearing quality approaching the life of the vehi-
cle, and new light-weight materials that will further reduce operat-
ing costs and increase payloads.

In developing countries the highway itself will be increasingly
effective in reducing transport ecosts as roadbuilding efforts pro-
ceed. The road program may be accelerated by greater use of local
materials that can provide good low-cost surfaces, and by im-
proved techniques for soil stabilization, using sand-clay and soil-
cement mixtures as well as oil and cheinical binders.

Further breakthroughs in transport technology are to be ex-
pected. While the developing nations are preparing to invest bil-
lions of dollars in conventional transport methods, renewed efforts
should be made to accelerate current researchh and development to
hasten improved performance and more desirable alternatives.
Such a strategy might be far more effective in breaking the trans-
port barrier than current programs directed mainly toward dupli-
cating conventional systems.
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Net Effects on Development

In addition to the cost and service characteristics of transport
methods, another factor that needs to be weighed in making a wise
choice of alternatives is the effect the choice wiil have on the eco-
nomic activity of a country and on levels of living generally. Differ-
ent methods of transport require different inputs of capital, foreign
exchange, managerial talent, and technical skills. They take differ-
ent lengths of time for completion, and afterwards they require
varying inputs for maintenance and operation. Tlie outputs result-
ing from these efforts will also differ, including the ability of
different transport media to create capital, to earn foreign ex-
change, to train cntrepreneurs, to foster supporting economic
activities, and to provide jobs.

Tor road transport, substantial public capital is required to build
the highway, but the amount can be tailorcd to the need by
designing low-type roars for light traffic. Equipment for road
transport may require more capital than the roads, but there is
some advantage in the fact that rolling steck is generally provided
by the private sector, and that a relatively small amount »f invest-
ment for the purchase of a truck or bus is all that may be needed to
start a road transport scrvice. On the other hand, public funds
provide the entire investment in railways, and the initial amounts
of capital required are high.

Trausport operations also create capital. ~nd this may or may
not he used to support further developrent. If transport services
can be made to earn an excess of revenues over costs, the net re-
turn may be used for improvements and additions, or paid into the
public treasury to support other development activities. In prac-
tice, however, railway earnings arc generally insufficient even to
finance replacements, iet aivie make a net contribution to other
public enterprise. Tlie same is true of highways, whose users rarely
pay enough taxes to cover the annual cost of the road. But private
operators of trucks and buses often do make a profit, which may
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be invested in additional equipment to expand operations or in
other business activitics. Generally speaking, improved transport
makes profits for other economic activities, and the financial re-
turns from providing greater mobility may not appear on the
books of the transport facility.

Transport operations may thus have limited control over the
financial return from their operations, but different transport
methods have varying capabilities for governing their costs. It is
important for a transport facility to be made available quickly and
for unused capacity to be held to a minimum. For some methods of
movement, large amounts of capital have to be committed at the
start, and the resulting plant will be underutilized during the
period between completion of the facility and the gradual traffic
build-up. The “lumpiness” of investments in transport means a
long waiting period before unit costs can be redueed to satisfactory
levels. Beeause of the large initial outlays of capital required for a
new railway before a single train can move, and thereafter untjl
large traffic volumes have been generated, what has been invested
is contributing little to development. Stage construction of high-
ways and low-type surfacing can reduce the amount of this unpro-
ductive investment in highways. But air transport, with a mini-
mum of fixed plant on the ground, offers the best means of avoid-
ing a needless freezing of searce capital resources.

The amount of foreign exchange nceded for transport also
ranges widely, depending on the type of facility and the domestic
resource endowment. Many eountries in carly stages of develop-
ment have to import nearly all the mechanized equipment they
use, as well s building materials, construction equipment, and
fuels. Most countries have to import all their motor vehicle require-
ments, or at least the components for final assembly. Tows and
barges as well as dredging equipment for inland water transport
may have to be purchased abroad, but many smaller river craft
create no foreign exchange requirements. The opposite is true of
rail transport, which in early stages of development is almost
wholly dependent on outside sources of supply for everything from
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rails and structural steel to locomotives and cars. Aircraft and air
navigation facilities must also be purchased from the economically
developed countries. Only low-quality roads built with indigenous
materials and local labor may be relatively independent of im-
ports.

Transport facilities also earn forcign exchange, however, by
facilicating exports and tourism. A railway that makes it possible
to move ores to port, a road that increases the sale of coffee, or air
transport that makes travel from other countries possible, may
mean a net inflow of foreign curreneies. Industries created to sub-
stitute domestie for imported transport equipment and materials
add to this possibility, and these potentials should be considered
in the selection of transport alternatives.

Choice of transport will also affect requirements for managerial
talent, and potentials for the creation of new entrepreneurial
capacities. A railway system is often the largest business in the
country. Accordingly it requires an extensive management staff for
cffective operation. The opposite is true of road transport, which is
generally conducted at the start by an individual with a single
veliicle. Managerial skills for this scale of operation are modest,
but running a truek affords the opportunity of acquiring business
talents. Once a man has learned the art of operating a truck, he
may either expand his activities to a fleet of vehicles or apply his
capabilities in otlier enterprise.

Below the managerial level, different methods of transport also
require different technical skills, some of which may be readily
acquired and others less readily. Air transport calls for extensive
training for pilots. Truck and bus drivers can learn more readily. A
wide variety of skills are called for in the many types of railway
work, while pipeline operations require technical competence but
small numbers. The availability of these skills, the demand for
them clsewhere, and the time, cost, and feasibility of providing the
training for them should be taken into account in weighing the
advantages or disadvantages of different types of transport.

The total direet and indirect employment provided by transport
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decisions is also a major factor to be considered in weighing alter-
natives. The great majority of transport workers will be unskilled
or semiskilled, and the greatest number of job opportunities for
them are afforded by roadbuilding and maintenance. How many
jobs can be supplied depends on the type of roads and the degree to
which operations are mechanized. The largest mileage will be of
low-type or intermediate design, whicli requires considerable labor
input relative to total expenditure, whereas paved roads involve
more capital-intensive methods. The railway system may also en-
gage large numbers of people, but many railways are burdened by
a surplus of workers, which hampers the achievement of an effi-
cient, low-cost service.

Selection of transport projects should also take into account
activities created along transport routes. These activities include
the cultivation of adjacent farm lands and the provision of access
to forest and mineral resources. Different methods of transport
have varying capacities for ereating these impaets. Railway con-
struction may promote development at or near stations, and to a
lesser degree between them, while air transport can be expected to
make no impaet between airports. Pipelines carrying petroleum
produets or natural gas may support industrial activities where-
ever the pipe is tapped, but this generally occurs only in urban
places. It is the road, and in some places the waterway, that is
able to create developmental effects over a wide area and in a
variety of ways. The road especially provides access to adjacent
land for all types of users over the entire length of the route, and
its area of influence can also be extended with relative ease by the
construction of feeders. Thus road transport is the most important
method of movement for bringing land and other resources into
use.

A second type of developmental impact resulting from trans-
port investment is the creation of supporting industries to supply
materials and equipment for the transport system. These indus-
tries in turn may promote and support other economic undertalk-
ings. For example, petroleum reﬁning:capacity or the production
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of crushed stone may contribute to manufacturing and construc-
tion as well as to transport. Roadbuilding will create a demand for
cement production, and road transport may introduce tire manu-
facturing, the production of parts, and the assembly of vehicles. A
number of countries have undertaken the production of their own
railway equipinent.

The production and employment opportunities arising from the
equipment and materials requirements should be reviewed in ar-
riving at transport decisions and steps should be taken to encour-
age these activities. For as seen in the development of the
European and American transport systems, the indirect impacts
of improved mobility play a substantial role in the economic prog-
ress of more advanced countries.

Moving People

Many of the same cost and service factors that govern the selec-
tion of freight hauling methods pertain to the movement of people.
Human beings, however, are more sensitive to the speed, safety,
and convenience of the trips, and, unlike inanimate objects, they
malke up their own minds how they will go. Their decisions have
considerable influence on the types of facilities and standards of
service provided for freight transport, since most methods of
movement accoramodate both. In many cases, too, the line be-
tween passenger and freight business in developing countries is
difficult to draw, since many people carry their goods to market, in
their own conveyances or on public carriers, thus combining pas-
senger and freight movements.

In developing countries, rail transport often involves as many
passenger-miles per ycar as ton-miles of freight service. In India in
1960, for example, there were 69 billion ton-kilometers of travel on
the railways and 75 billion passenger-kilometers. Passenger travel
exceeded the movement of freight in many other countries, includ-
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ing Burma, Malaya, Pakistan, and a number of Latin American
countries.’® At the same time, there has been a universal trend to
bus transport for short trips and for travel on lightly traveled
routes. The airlines are supplying much of the long-distance trans-
port between major cities.

With a sclection of public carriers available, plus the alterna-
tive of private transport, what are the factors to be taken into
account in choosing among available technologies to meet travel
requirements? In nearly all developing countries, rail passenger
equipment is ancient, uncconomical, and uncomfortable. Trains
are invariably slow and overcrowded. Low fares and inability to
collect fares have contributed to the magnitude of railway deficits.
In some countries, an estimated one out of three passengers rides
without paying. The obvious need for new equipment and modern-
ization of the service remains unmet because of the political obsta-
cles to upward rate adjustments that might reduce passenger serv-
ice losses. As a result, the railways of the world, with only a few
exceptions, suffer a cycle of poor service, low fares, increasing
deficits, and still poorer service.

But the solution to these problems does not lie solely in more
realistic fares. For even if modern passenger equipment could be
financed, poor service would still result from the slow speeds im-
posed by inadequate road beds and light rails. Most railways were
not designed to accommodate high-speed passenger trains. In addi-
tion, where goods movement is heavy, it may be difficult to avoid
interference between passenger and freight schedules.

The task, then, is to view the intercity passenger problem as
part of the total transport problem. The goal is to make the
investments needed to provide a national system of passenger
transport that permits effective use of rail, air, road, and water
transport. To achieve this objcctive requires the projection of
travel demands and an assessment of the economy of alternative
methods of travel under different demand conditions.

18 Sce Tables A.6 and A7,
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An indication of travel costs for various traffic densitics is
demonstrated by the difference between costs at capacity and
costs under load factors in the United States. Railways provide
passenger service at the low cost of 1.9 cents per seat-inile. This
cconomy, hewever, can be realized only on main routes carrying
heavy traflic. Actually, the low average load factor raises cost per
passenger-mile to 6.9 cents, which is higher per passenger-mile
than the more popular trunk airlines. Motor bus transport is the
cheapest of all methods, totaling 1.8 cents on a seat-mile basis, and
2.7 cents on the basis of passenger-miles, as shown in the following
table.t?

COST IN CENTS

METHOD OF TRAVEL

PER SEAT-MILE PER PASSENGEH-MILE
Railroad 1.90 6.93
Motor Bus 1.29 2.78
Private Aulo .15 4.50
Airline (trunk) 3.81 6.20
Airline (local) 5,45 12.80

These differences between passenger-mile and seat-mile costs
are significant guides to poliey, but the figures ecited result from
conditions peculiar to the United States. One of these is the fact
that buses share the roads with a large number of other vehicles,
and accordingly, their tax payments for highways cover only a
small part of the total cost of the roads they use. Air transport
cost. too, may be understated to the extent that airport and air-
way investients are ot reflected in payments to government.
But ior the developiug countries, the data illustrate a considera-
tion that is uuiversally applicable, namely, that the choice of
technology depends not only on performance characteristics but
on the traffic to be moved.

Time is also a primary consideration in the choice of travel
methods, and with the advent of air transport this factor is of in-

1% Class I rouds including suburban. ICC Transport Statistics in the U. 8. (1959); CAB,

Quarierly Reports of Air Carrier Financial Statistics (December 1950); ATA, Comparative
Statement of Air Carrier Income and Expenses (1959); IWall Street Journal (Aug. 28, 1860).
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creasing importance. In the United States, for example, a trip of
between 500 and 749 miles takes 12 to 14 hours less by air than by
rail or bus, and when the trip is 750 to 999 miles the saving is 20
hours. (Sce Table 4.4.) In developing countries it is probable that
air speeds will be the same as in the United States, sinee the equip-
ment used is usually the same: but surface transport will be much
slower. Thus the gap between the two types of transport may be
substantially greater in newly developing areas.

TABLE 4.4. Comparison of Average One-Way Travel Time in the United
States, by Air, Rail, and Bus, 1962

Hours Consumed for Traveling  Air Time Advantage in
Hours over

Distance Between
Cities?

Jet Aircralt —_—
ity cente Hlwavsd 03
((..ll) center to Railways Bus Railways Bus
city center)®

Under 250 miles 3.2 5.1 5.8 1.9 2.1
250499 miles 3.6 10.9 11.8 7.3 7.7
500-749 miles 4.4 17.1 18.3 12.7 13.9
750-999 miles 4.6 25.0 26.8 20.5 2.8
1,000-1,499 miles 4.9 29.8 36.1 24.9 31.2
1,500-1,999 miles 6.4 40.7 54.1 34.8 47.7
2,000 miles and over 7.8 59.9 71.6 52.6 6+.3

Source: Based on the table “Comparison of Avernge One-Way Elapsed T'rip Times by Air, Rail, Bus, and
Automobile,” compiled by the Office of Carrier Accidents and Statisticy, Civil Aeronautics Board, December
1002,

* Elapsed trip time is the average of the fastest trip times for cach mode of commen-carrier transportation
for each city pair,

b Ench category includes four pairs of mujor U. S, cities.

¢ Includes estimated time consumed traveling from city center to airport at the beginning of a journey and
from nirport to city center at the end of u journey, including ticketing and baggage handling time,

Bused on sehedules permitting the fustest elapsed trip time.
*® Elapsed trip time ussumed that no overnight stopovers were made.

The value placed on speed may be less in a developing country,
liowever, than in a socicty that is always in a hurry. While this
may be true, the value of time derives not simply from the savings
to individuals, but from Ll:2 ability to make more intensive use of
transport equipment. An airplane may cost much more than a bus,
but its speed will permit the generation of many more passenger-
miles of Lravel.
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Experience indicates that expanding total national output re-
sults in at least a proportionate increase in passenger travel in
developing countries, and that the achievement of a more equi-
table distribution of income will effect 2 much more rapid rate of
growth for personal mobility. American experience may indicate
the general direction of future trends in other parts of the world.
As families have moved up the income ladder, their outlays for
transport have moved upward even faster. A study made twenty-
five years ago showed that expenditures for public transport
among families in middle income brackets vere three to seven
times greater than those of low income families, and the most
affluent families spent at least twenty times as muceh as the J.nor-
est. Differences in outlays for private transport were even more
pronounced as incomes rose.?°

In densely populated countries such as India, with the upward
trend in population and income, the railways can be expeceted to
continue accommodating heavy volumes of passenger traflie, in-
cluding substantial numbers of urban commuters. Rail passenger
service under comparable conditions of population density in parts
of Western Europe is substantially above the levels of two decades
ago, despite high personal incomes and the rapid growth of anto-
mobile use. Traffic volumes have more than doubled on the rail-
ways of Austria, Italy, The Netherlands, Norway, Portugal, and
Switzerland, and only Great Britain has registered a decline in rail
travel. Japan’s railways are moving ten times as much passenger
traflic as those of the United States, and the new high-speed rail
line between Tokyo and Kobe has initiated a revolutionary step
toward modern surface carriage. But the case for an cxpansion of
rail travel is not clear in less populated areas. The United States,
Argentina, Cclombia, and others have been expericacing a long-
term decline in railway passenger traffic. Kverywhere the improve-
ment of roads and the introduction of bus transport have caused a
significant growth in the volume of highway travel,

1% National Resources Planning Board, Family Erpenditures in the United States: Statis-
tical Tables and Appendizes (Junc 1941), Table 11, p- 4
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In the future, air transport will also assume a larger role. In the
present state of the art, vertical taie-off and landing craft provide
impressive possibilities. Shorter airiine distances made possible by
gelting above surface obstacles, plus the much higher speed and
better use of equipment, can save considerable time and resources.
In East Pakistan, where a network of unbridgeable rivers cuts the
rail system in half, surface transport is exceedingly difficult and in
the monsoon season often impossible. Froin Dacca to Bagerhat,
cighty-four airline miles, takes three days by river and rail. The
trip can be made by small plane in thirty minutes. Ielicopter
service now provided in East Pakistan is costly on a cominereial
basis, but from the standpoint of providing grealer mobility for
government and industry personnel the economies may be sub-
stantial. The impact of aviation on travel patterns, however, is still
less than its potential because aireraft manufacturing countries
have focused on planes that are too big, too fast, and too expen-
sive for local service. As a result, the 10,000 miles from New York
to Southeast Asia are casy, but it 1s often the next fifty miles that
are the hardest.

What combination of transport services will best meet the needs
of a given country, then, will depend, as in the case of freight, on
costs in relation to traflic volume and trip length, and on service
factors that may make higher costs economical in relation to ulti-
mate objectives,

Available technologv plus the prospects for furthier innovation
hold increasing promise that the economic and social disadvan-
tages of immobility can be overcome. These technological possibili-
ties should be talen into account in countries embarking on ex-
tensive programs of transport investment, for they are in the best
position to break with the past and to adopt fresh approaches with
a minimum burden of obsolescence. The important requirement is
to maintain awareness of what technological capabilitics are
offered, and to seck maximum flexibiiity in the investients now
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being made in order to take advantage of innovations that are
imminent.

The fact that limited progress has been made toward the fruit-
ful application of what is technologically possible can be attributed
to three major factors: the absence of institutional arrangements
cquipped to make the necessary choices; the reluctance to try
what is new and untried; and the neglect of research and develop-
ment.

Many of the plans for future transport development seem to
deny the transport revelution and favor instead a reconstruction
of the past. Rescarch and development programs need to acceler-
ate innovations thal could be most helpful to developing countries.
Many energing techniques within and outside the transport field
promise new approaches to solving transport problems. Their de-
velopment should be promoted and funds and talents focused on
getling carly results.



CHAPTER V

Mobilizing Resources

SATISFACTORY INSTITUTIONAL ARRANGEMENTS
are necessary preconditions for an effective transport program.
Requirements include both public and private agencies capable of
constructing, maintaining, and operating the system, and financ-
ing methods that are adequate and consistent with development
goals. Domestic resources represent the major source of support,
and the manner in which they are used will determine the snceess
of the transport effort and the progress of development in other
sectors.

The Question of Self-Support

Every country, regardless of its state of devclopment, is bur-
dened by the high cost of moving. In addition to the heavy initial
investment required by the transport sector, there are continuing
needs to maintain and operate the system, and heavy periodic
expenditures for motor vehicles, ships, aircraft, and other equip-
ment.

The most difficult problem is to finance the initial investients.
Roads, railways, ports, and airports call for large capital outlays to
achieve usecful results. But the benefits of such expenditures are
often slow to be rcalized. The capital needed ten years hence has

122
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to be committed now. The return from current investment will
thus be realized only gradually. The situation is aggravated by the
fact that traffic may increase at a slow pace while development is
getting under way.

Other difficulties stem from political considerations. Funds
available for publie facilities must often be spread thinly over a
wide geographic area in response to local demands. Often the dissi-
pation of resources over many projects or many miles leads to un-
impressive results. The eritical need for new facilities also results in
a tendency to neglect those already built, whicl quickly fall into
disrepair. The cost of reconstruction then adds to the financial bur-
den. There is also constant pressure to hold down the price paid for
transport by consumers. An increase in passenger fares, gasoline
Laxes, or freight rates to keep pace with rising costs is almost
always resisted.

Although most countrics of the world operate their transport
facilities at a deficit, the losses impose a heavier drain on less
developed economies. In some of these countries, for example,
transport losses absorb a large share of government tax revenues,
thus limiting the capacity of government to meet urgent needs in
other sectors. There is an endless backlog of things to be done, in-
cluding the replacement of worn out rail locomotives, the repair
and rebuilding of large ileages of roads, and the replacement of
obsolete rolling stock. These demands generally precede the de-
velopment that, in the long run, can help defray their costs.

Financial policies to cope with these probleins not only deter-
mine the level of support for the transport system, but they also
have a significant impact on growth in other sectors. Low rates
may encourage desirable economic growth or promote types and
locations of industrial activity that prove to be uncconomical and
harmful to development in the long run. The opposite danger is
that an cffort to achieve self-support will lead to high rates that
have the equally unfavorable effeet of discouraging the use of fa-
cilities already provided, thus wasting resources.

Pricing policies also have an effect on the allocation of traffic
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among competing transport methods. The result of underpricing
one form of transport or overpricing another will ultimately influ-
ence the way goods and people move. This in turn will influence
the allocation of investment to accommodate these demands. Thus
financial policy rather than cconomic and technological potentials
may dictate the kind of transport system that is provided.

Where self-support is feasible, it has significant advantages.
Many other vital publie services cannot be financed through user
charges, notably public education and other social programs. Ad-

antage should thus be taken of levying direct charges on users
wherever this can be done, in order to reserve general funds for
other publie facilitics where pricing is impossible. Another reason
for user charges is that transport is part of the cost of production
and should be included in costs as an aid to resource allocation and
the desirable localion of economic activities. User charges also
provide for greater equity when there is competition among trans-
port agenecies.

The payment of user charges or rates to defray the cost of pro-
viding transport also offers the advantage of supplying a reliable
and predictable source of revenue, which can be an important aid
to Jong-term physical and financial planning. In addition, user
payments have a high degree of acceptability when the amount.
paid is less than the benefits received. The road user is willing *.
pay more for better roads because by so doing he pays less for
transport. The savings are realized in the reduction of fuel con-
sumption, vehicle depreciation, and other operating costs. Users
also benefit from the fact that adequately financed facilities are
most likely to stay in good condition and to keep pace with tech-
nological change.

Failure of transport facilities to pay their way, however, does
not nccessarily mean that these investients are soeially undesira-
ble or that they fail to contribute importantly to national prod-
uct. Railway lines built in underdeveloped territories of the
United States were often unable to cover their costs, yet financial
losses for the transport operation were accompanied by important
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social returns for the cconomy. These were realized in the opening
up of new lands and resources, in lowered costs of production and
distribution, and in certain strategic and political impaets cs well 2

It may be neither possible nor desirable in carly stages of de-
velopment to pay the total transport bill through the direct pay-
ments of users. The question, then, is how to finance transport
facilities in a way that will sujply adequate resoiirces to meet the
need and at the same time promote overall development objec-
tives. This is a dilemma that ~onfronts all methods of Lransport,
but its importance focuses particularly on road and rail facilities,
whieh involve three quarters of all transport expenditures.

Covering Railway Costs

In the railway ficld, the global picture is one of chronic deficits.
Many railways in developing countries barely cover their operat-
ing costs. In the early sixties, the revenues of the Turkish railways
covered only 77 percent of total expenses. In Syria, the figure was
72 percent and in Algeria 26 pereent.? In some countries, the gap
between costs and revenues on the railways has been so great that
it has undermined the financial position of the entire national
cconomy.

Part of the reason for the deficits is historical. It was noted
carlier that rail systems in many developing countyies were built

L An illustration is the estimate made of the increase in national income brought about
indireetly by the greater produetivity of labor and capital on lands opened up for develop-
ment by the Union Pacific Railway. The increase in the value of the land due to the
railroad was $152 million. Multiplied by the rate at which land was capitalized, the esti-
mate of the inerease in national income in 1880 created by the Union Pacifie, but not
reflected in the company’s reecipts, was $15.6 million. Thus the railway was opecating at a
deficit, but feom tae standpoint of the country the operating deficit was justified., See
Robert W. Fogel, The Union Puacific Railroad: A Case in Premature Enterprise (Johns
Tlopkins ress, 1960), pp. 98-99,

* International Union of Railways, Infernational Railway Statistics, Year 196 (General
Secretariat of the U.LC., 1962), based on Tables 3.3 and 8.5, Data include capital costs.
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when military objectives or raw material exports were the princi-
pal factors determining location. The result was typically a rail
pattern that tapped the hinterlands, converged on the principal
ports, and avoided connections with other countries. Today these
railways often prove ill-suited to the needs of both mternal and
regional development. Current demands for moving a diverse as-
sortment of goods over a wide area cannot be met by specialized
facilities designed for the export of primary products. This export
trade may be of considerable iinportance to the development pro-
gram, but the railway pattern is not suited to the transport de-
mands generated by internal growth.

Even where railway location is satisfactory, the physical plant
may be poorly designed to meet the need. Different gauges adopted
in carliev times to discourage trade amoung rival states result in
high costs, transshipment delays, and the frustration of potential
economic integration with neighboring countries. Often the main
obstacle to making the railways pay is that they are old and in a
state of disrepair. The physical life of railway equipment is gen-
crally much longer than its economic life, and thus ancient and
uncconomical rolling stock is kept in operation beyond its time.

To these historieal reasons for railway troubles, a number of
current difficulties are added. The business of running the railways
is thwarted by rigiditics in management, labor, and government.
Railway policies do not respond readily to the need for change,
especially to the possibilities of new transport techniques. Every-
where the process of abandoning a railway that is no longer necded
is tortuous. Obsolete lines and uneconomic services are kept in
operation because of inertia, community pressure, or refusal to
substitute cheaper truck or bus serviee. Accordingly, lines that
were originally built in the wrong place, of the wrong design, or on
the mistaken hope that traffic would eventually materialize still
serve. These parts of the system may contribute disproportion-
ately to the poor financial condition of the whole.

Railway deficits have often been allowed to persist as a
conscious policy of government, on the assumption that low rates
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will stimulate traffic and further economic or social goals. This
assumption can prove to be a mistake where low rates induce un-
necessary transport, pre-empt space that is needed for other
traffic, and perpetuate the financial siringencies that have been
the underlying reason for obsolete equipment and poor service.

The importance of railway travel to low-income groups has
made many governments reluctant to increase fares to cover rising
costs. The resulting mobility can have valuable social effects, but
the purpose may be defeated where promotional rates are applied
without adequate provision for maintaining the service. Over-
crowding, imadequate cquipment, rapid deterioration of travel
standards, and excessive congestion often result from price policies
designed to produce social benefits because financial support from
other sources is not forthcoming.

Low rates on coal may have similar effects. Industries may
locate at excessive distances from sources of supply because
the longer haul does not enter into their cost calculations.
As a result, railways may be burdened by carrying coal at a loss,
while other traflic cannot be accommodated. Or low rates nay
discourage the supply of alternative methods of carrying coal
that might be more economical, such as coastal shipping or pipe-
lines.

The persistent idea that railways are capable of providing
every type of transport service with maximum efficiency and
cconomy seems to encourage them to engage in unremunerative
traftic. Included in this category is traffic moving short distances
or in small quantities, which not only puts the rail system at a
financial disadvantage in these particular categories, but interferes
with the conduct of other services that railways ought to be able
to provide cffectively.

Somnie categories of traffic that once moved only by rail are now
being lost to trucks, however, and this loss has often dealt a serious
financial blow. For the traffic that shifts from rail to road is rela-
tively high-valued commodities that contribute disproportionately
to revenue. Under rate systems based on what the traffic would
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bear, these commodities have always been charged high rates to
help compensate for low rates on cheap bulk commodities. I is
this rate-making practice that has made the railways especially
vulnerable to the competition from innovations in road transport,
for the truck is especially well suited te providing precisely those
services that the railways overpriced. The result, then, is that the
railways of the world are doing more business than ever before, but
they are working harder for less money.

If rail deficits are to be reduced, the reme:dy will have to include
a eombination of approaches. In some countries, uneconomie lines
and services will have to be abandoned where present or antici-
pated traflic voluine is clearly insufficient to support them, but
where alternative road serviees could be economically provided.
Where the railways are losing money on short-haul trafic and
on types of shipments that are costly to handle, this traffic should
be permitted to shift to other carriers. It would be a mistake, how-
ceves, to abandon a rail line already built on the sole ground that
revenues are insuflicient Lo cover expenditures. The cost of con-
Linuing rail operations at a deficit must be compared with the
added road transport costs that would have to be paid if rail
traffic were transferred to the highways. The shift might mean
substantial additional capital investment to provide additional
roadway and vehicle capaeity, whereas the eapital in the railway
has already been invested and is still usable.

The fact that road deficits are accepted as a matier of course,
whereas a railway deficit often leads to suggestions for abandon-
ment, reflects a basice difference between the two. Roads are needed
regardless of whether there is a railway because they provide ac-
cess to land and resourees throughout their length, and they ac-
commodate all tyves of movement, including animals and pedes-
trians as well as mechanized and non-mechanized vehicles. They
can be designed to carry a wide range of traffie volumnes and are
used to move people and goods on the great network of routes
where traffic is light. The railway, on the otler hand, is a special-
purpose, high-density transport agency designed to serve a limited
mileage of mafi routes. Even along the rail line, access to property
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that is not close to a train stop must be supplied by roads. For this
rcason, roads are built parallel to railways. The decision to build or
retain rail transport depends on whether roads can perform the
total transport task by themselves.

When both the railway and highway systems are operating at a
deficit, the communily is supporting two transport facilities that
do not pay their way. Since it is not possible to abandon the all-
purpose road system, the only deficit operation that can be
dropped is the railway. To do so makes sense if the result will be a
net reduction in trausport costs without loss of needed transport
service.

Pricing policies may also have to be revised to reflect the eco-
nomic advantages or disadvantages of rail operations. Typically
rail rates are too low for short distances and too high for the long
haul. When a railway has a large amount of unused capacity, the
waste of this resource may be reduced if rates are lowered to en-
courage more Lraffic, while conversely a level of rates too low may
waste resources by aggravating congestion. It is important, there-
fore, that railway management should be empowered to determine
what price poliey is appropriate in the light of the particular cir-
cumstances. The practice of detailed government regulation of
rates almost always leads to waste and inefliciency. The role of
government lies primarily in helping to plan physical facilities for
rail transport in relation to other transport and development pro-
grams and to determine overall financial policy. Pricing transport
services is not the type of activity that government machinery is
designed to do well.

Paying for Highways

In most countries, special taxes or tolls are collected to compen-
sate in part for road expenditures. But the deficit, if one were to
look at road finance the same way as railway finance, is often very
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large. Few countries come anywhere near the point of raising
sufficient revenues to meet the annual cost of the facilities.?

The amounts necessary to finance an adequate road program
are large hecause of the extensive mileage needed to cover the en-
tire area of a country. Yet the amounts being spent in developing
countries are small in relation to population and area compared to
what is being done in the more developed economies, Even this
small outlay constitutes a heavy burden, however.

Road outlays per capita are less than a dollar per year in Peru,
Tanganyika, India, Iran, Indonesia, and Egypt. They are as low
as thirty cents in Pakistan and Afghanistan and ten cents in
Nyasaland. Most West European countries spend fifteen to thirty
times more. Despite the low expenditure per capita in the less
developed countries, outlays per vehicle are high because the
number of vehicles is low. In many developing eountries, the cur-
rent cost of providing roads is ten times as much per year per
motor vehicle as the outlay per vehicle in Western Europe. (See
Table A.1.) Roads in less developed areas have users other than
motor vehicles, however, including both pedestrians and animals,
which reduces outlays per unit of traffic. But the non-vehicular
use is generally local movement that could not be charged to help
finance the highway program.

Motor vehicle, gasoline, and other charges related to road use
are providing substantial help in financing the road programs
in several countries. User taxes in Nigeria are paying more than
40 percent of what is spent for roads. These funds include part of
the price obtained for exported raw materials moving over the
roads. Marketing boards control the prices of such commoditics as
cocoa, oil palm, ground-nuts, and cotton, and allocate some of the
revenues to regional production development boards, which in
turn make loans or grants for roadbuilding and other develop-

31In a developing country, annual costs may be considerably lower than annual ex-
penditures, since the latter include a high proportion of new investment with a useful life
beyond the year in which the funds are expended.
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ment prijects.t In Kenya #n independent road authority collects
driver unii vehicle licenses and fuel tax receipts. These combined
with somie general tax money are used to finance roadbuilding
projects $

Motor fuel taxes and registration fees have been supplemented
ty cash tolis on a limited mileage of roads in a number of countries,
including Colembia, France, Jtaly, the United States, Mexico,
Venezuela, «nd Jupun. Considerable volumes of traffic are required
to make the collecticn of tolls worth the effort, and only on
heavy trailic routes hus it been possible to cover total costs.
But in most countries tolls are collected only as a supplement
to cther sources of revenue. The cconomic advantage of pay-
ing the toll is that while users pay more for roads, they pay less for
transport sevvice when roads are adequate.®

The approach to toil financing in Japan may have application
elscwhere. Toll roads operated by the Japan Highway Public
Corporation inclide seme 500 wmiles of facilities, most of them short
stretches to facilitate tourismn or to bypass urban congestion. In
additicn is « long-distance toll facility between Kobe and Nagoya
and thence to Tokyo that will provide a continuous toll route of
320 wiles.” Pecause tolls by themselves are insufficient to pay the
cost of those reads, their collection is combined with other finan-
cial support from a variety of sourezs. Fifty percent of the initial
capital avrilable to the corporation was provided by the Ministry
of Finance, 20 percent by foreign honds, 10 percent by road bonds,
10 percent from general funds, and only the remaining 10 percent
from toll revenues.

* International Bank for Recons*ruction and Development, The Economic Development
of Niyeria (Jolns Flopkins Press, 1955), p. 135,

88, . Bailny, “Contractor Finance in Kenya,” Road International (Autumn, 1959).

¢ See Charles L. Dearing and Wilfred Owen, Toll Roads and the Problem of Highway
Modernyzation (Brovkings Institution, 1951, pp. 63-87.

T Information from Nihon Doro Kodan, Tokyo. See also Ralph J. Watking and Associ-
ates, Kobe-Nugoya Expressway Survey (Ministry of Construction, Government of Japan,
1056).
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The acquisition and sale of land along proposed new highway
routes provide another potential source of highway revenues that
might be tapped in developing countries. Sale or lease of the land
after development permits the public Lo recoup part of the added
value resulting from the road improvement. This approuach to
financing part of the road bill is a variation of the nineteenth cen-
tury policy of federal land grants made to the railroads in the
United Stales Lo provide a finaneial ineentive to build ahead of the
traffic. Consideration should be given to obtaining sufliciently
wide rights of way at the time a new road is constructed to permit
sale or lease of the land along the highway after it has been com-
pleted. Such a policy would also permit control of adjacent land
uses to protect the traveled way from the encroachments of un-
desirable developments that ereate traffic hazards and congestion.

Imancing Local Roads

The task of marshaling resources for loeal roads presents a
different financing problem from that encountered on main high-
ways carrying an appreciable volume of motorized traffie. Second-
ary and feeder roads may comprise as much as 90 percent of the
highway system in underdeveloped countries and are used prinei-
pally by pedestrians, animals, and non-mechanized vehicles mov-
ing short distances. They are nol susceptible to financing through
motor vehicle user taxes or tolls. Yet the development and im-
provement of these out-of-the-way rural roads is highly important
to the econoniie development of rural agricultural economies. To a
large extent these roads are the communications networlk—the
only contact with the outside world. They provide the means by
which the knowledge of a better life can be transmitted, together
with the know-how. In densely populated countries, the principal
possibility of building and maintaining the almost endless mileage
of these roads lies in a plentiful supply of workers who are either
partially employed or uneniployed. In many countrics, large num-
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bers of workers engaged in subsistence agriculture are making no
contribution to output and could be withdrawn from farming to
work on other projecls without any loss of production. In Paki-
stan, in the Second Five Year Plan, three million new jobs were
needed to take care of new entries into the labor market, in addi-
tion to the even greater backlog of unemployment and of under-
employment that had accumulated before the Second Plan began,

The need for useful jobs in much of the developing world, and
the tremendous task of roadbuilding to overcome the isolation of
rural arcas raises the question how the demand for labor and its
plentiful supply can be matched to achieve development objee-
tives. The desirability of redirecting unproductive human effort
and wasted human lives into channels that would ereate needed
public facilitics scems clear. The possibilities of doing so in the
transport field are impressive because usable local materials are
available, and extensive geographic arcas can be covered by trans-
port systems. In addition, much of what needs to he done can be
accemplished by unskilled and semiskilled workers.

The size of the task scems overwhelming, bat it should bhe
recalled that the unemployment problem in the United States
during the depression of the 1930°s was also staggering, and that
something effective was done about it. With one out of every three
American workers jobless, an emergeney program of public works
was undertaken by the federal government to put three million
people to work on useful projeets. During this work-relief program,
more than 651,000 miles of highways, roads, and streets were con-
structed or improved, including many miles of farm-to-market
roads and new roads in areas previously inaccessible. About four-
fifths of the people employed were manual workers, unskilled or
semiskilled. Roadbuilding in particular proved to be a type of
work they could do effectively. The building of roads could be
spread over a wide area of countryside Lo reach the men available,
and it could be expanded or contracted Lo meet seasonal condi-
tions imposed by farm operations. Tt was this program that pro-
vided the first all-weather transportation for hundreds of thou-
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sands of farm families and got large parts of the United States out
of the mud.®

To what extent eould the same large-scale effort be made in less
developed countries to provide useful jobs, to develop skills, and
at the same time to create and maintain needed transport facili-
ties? Obviously, there are important differences between the eir-
cumstances of America in depression and of the developing world
in its present need. The people involved have different back-
grounds and training, and the financial support made available
through deficit financing in the United States cannot be made
available by the poor conntries. Another difference is that large
numbers of the unemployed in the 1930’s were trained in manage-
ment, engincering, and other skills, and thus could fill the adminis-
trative posts. They helped to develop the state and local project
plans, and they provided the capabilities necessary to organize and
carry out the program. Excess capacity in industry also made
available materials, tools, and equipment at reasonable cost.

The cffort today to launch a program of construction to provide
improved transport for developing countries suffers from the lack
of these prerequisites. An attempt is being made to fill some of the
gaps through international assistance efforts. A principal difference
in the current picture is that the magnitude of the global problem
of idle workers is infinitely greater, whereas the determination and
effort being made to remedy the problem are infinitely less.

A major public works program in East Pakistan demonstrates
the possibilitics of organizing and applying available labor and
other resources for the construction of community projects. This
program is financed through the sale of surplus wheat from the
United States, with the proeeeds being used for wage payments
and materials and tools. Major emphasis has been on the repair
and renovation of roads, canals, and embankments to provide irri-
gation, flood control, and transport. Seventy percent of the effort
has been dirceted to improving roads. Thousands of men were

8 Sce U. 8. Works Progress Administration, Incentory: Appraisal of Resulls of the Works
Progress Administration (Government Printing Office, 1038).
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given this extra source of income who had always been idle when
they were not needed on the farm. In one year, 20,000 miles of
road were included in the program.’

On many road projects, however, labor-intensive methods may
not be desirable as a means of maximizing employment. Since the
objective of providing transport is to further other objectives, it is
neeessary to consider whether the carly completion of a transport
project through capital-intensive methods is to be preferred. If
apid completion of a new transport facility will male it possible
to introduce new industrial activities or to open the way for ex-
panding agriculture, mining, or forestry, the effect on living
standards created by these activities may exceed the impact
ercated by maximizing jobs, through labor-intensive methods, on
the transport projeet itself. In these circumstances, it would be
more desirable from the standpoint of employment to use modern
machinery to complete the transport improvement as quickly as
possible.

The point is illustrated by a survey of the Turkish economy,
which estimated that a simple roek erusher driven by an oil engine
would save the manpower of a whole village, and that an elemen-
tary conercte mixer to go with it would eliminate the need for
another village full of workers. With large numbers of people idle
one would be tempted to recommend hand labor rather than ma-
chine technology. But the conclusion of this study was the oppo-
site, on the grounds that the real intention should be to benefit
twenty million Turks, and not merely a few thousand employees
working on the roads.!

Secondary and tertiary road systeins can be improved and main-
tained effectively, however, with the appropriate combination of

¢ Experiments in rural development are being undertaken through the Comilla Academy,
8 Government of Pakistan institution financed in large part by the Ford Foundation and
aided by a Ford grant to the Michigan State University which furnishes advisers, See
Pakistan Aendemy for Village Development, Comills, “A New Rural Co-Operative System
for Comillu Thana,” July 1962,

10 Max Weston Thornburg and Associates, Turkey: An Economnic Appraisal (Twentiath
Century Fund, 1949), p. 86.
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hand labor and such tools and machinery as are needed. The de-
gree of labor-intensive or capital-intensive methods depends on the
circumstances. The possibility of marshaling available human
resources for such public works is not yet being realized on a
sufficiently large scale.

Reducing Transport Costs

The difficulty of obtaining resources to meet the seemingly end-
less demands for transport focuses attention on the need for reduc-
ing costs in every way possible. The effort to achieve such savings,
however, calls for a broader view of costs than is generally taken.
A low-cost road cconomically designed Lo save money may result
in excessive costs of veliicle operation and a wasteful use of moter
vehicle equipment. The cost of the road is lower, but the cost of
transport is higher. A road may be built to standards inadequate
to accommodate traffic in al! weather, with the result that it will
not be used, it will not contribute to development, and it may
nullify the effectiveness of other investments depending on ade-
quate transport for their productive use.

But the opposite errors are also common. They include the
over-design of facilities, the failure to use capacity effectively, and
the absence of maintenance. What sceimns to be a shortage of trans-
port is often wastelul use of what there is. As already noted, many
rail lines are without cconomic justification and should be aban-
doned rather than improved. Provision of storage facilitics and
more cfficient scheduling of deliveries can make additions to trans-
port capacity unnccessary. Port facilities are notorious for the con-
gestion that results from excess paper work and other administra-
tive inadequacies. These rituals tie up facilities that would other-
wise be more than adequate.

There are other ways »f adding unneceessarily to transport cost.
They include poor supervision of loading and unloading, poor land
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transport conncetions to the ports, or the failure to program ship
arrivals to avoid congesting available facilitics. The absence of efHi-
cient port management can convert a satisfactory port into a major
bottleneek. And congestion in the port can adversely affect a
whole system of transport. The remedy first sought is often the
expansion of port capacily rather than the correction of port
operations.

Highways provide the greatest latitnde for wasteful use of re-
sonrces. Throughout the world they pose the diffienlt political
problem that all sections of a conntry wish to share in the road
improvement program at the same time. The result is that
economic criteria for determining the hest use of limited public
funds must often give way to political considerations. The frequent
result has been a dispersal of roadbuilding efforts over a series of
widely separated and disconnected projects. Preoccupation with
raising money has diverted attention from the equally important
task of spending the money wisely.

The temptation to overdesign highways is global. Sometimes
the crror is unconscious. In one tropieal country, the practice of
designing low maximumn grades in rugged Lopography was the
result of adopting North American speeifications originally con-
ceived to cope with snow. As a result, unnecessary and costly
earthmoving work was heing undertaken. Bnt more comnionly the
construction of high-lype pavements where low-type designs
would suffice is a foible that engincers from more developed coun-
tries find difficult to snppress. The tendency is encouraged by the
fact that developing countries often negleet maintenance. and by
the assumption that without appropriate maintenance, a good
road will last longer than a poor one. But if maintenance is neg-
lected, the loss may be greater on a ligh-type road beeause the
investment is larger.

Overdesign is also encouraged by a belief among officials in
some of the less developed countries that the more developed na-
tions rely on higher standards than is the case. This illusion has
been nurtured by the custom of introducing visitors from emerging



138 STRATEGY FOR MOBILITY

countries to the New York Throughway instead of the secondary
roads of Texas. The result is an erroneous impression of the nature
of the highway network.

The fact is, however, that despite its expressways, the United
States depends heavily on low-cost roads of simple design. In 1961,
close to a million miles of highway were unsurfaced. Nearly half
were primitive and unimproved roads. In some states, the ma-
jority of roads are unsurfaced: 78 percent of the mileage in Wyo-
ming, and 74 perecent in New Mexico. More than 40 percent of the
mileage in ten other states is unsurfaced. Even the roads that have
been surfaced are mostly of modest design. There are 1.8 million
miles of soil-type, gravel, or stone surfaced roads and another
683,000 miles of intermediate-types with either bituminous sur-
face-treated or bituminous mix or penetration surface.! Alto-
gether, therefore, 2.3 million miles of roads in the United States
are cither nmimproved, graded and drained only, or surfaced with
gravel, stone, or stabilized soil. These roads make up almost two-
thirds of the total United States road mileage. More than half of
the remaining third are intermediate type roads, and only one
mile out of every six is a high-type paved road.

Another way of reducing costs in addition to modest design
standards is to maintain existing facilitics. Development plans
typically focus on the capital investinent required to provide new
transport facilities and overlook the continuing obligation of main-
taining plant and equipment already provided. A new highway
rapidly disintegrates for lack of upkeep, and construction equip-
ment soon becoines inoperable when left without maintenance and
unprotected from the weather. Signs of neglected maintenance are
seen repeatedly in developing countries. Large capital savings and
higher standards of transport could be achieved if the care taken to
justify, plan, and execute a construction project were extended to
organizing and financing an effective maintenance program.

Many miles of road surfaces that have received little or no at-
tention since their original construction will ultimately be lost, and

11 7. S. Burcau of Public Roads, “Table M-2,” (1961).
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new capital will have to be allocated to build the same facility
again. In some countries the law encourages this neglect. Wherever
aid to local governments is confined te construction, local govern-
ments permit roads to deteriorate until they become eligible to
receive additional aid for reconstruction. Meanwhile, lack of
maintenance has resulted in loss of much of the original invest-
ment, transport service is poor, and vehicle operating costs high.

The importance of an adequate maintenance program has been
amply demonstrated by experience in the more highly motorized
countries. In the United States, for example, one-third of all road
expenditures is used to keep existing facilities in adequate condi-
tion. For 'ocai rural roads, which are comparable to most roads in
less developed countries. more than half of all expenditures in re-
cent years has been for maintenance. While the distinetion be-
tween construction and maintenance is often blurred, it is clear
that keeping roads in good condition is a major cost of any road
program.

The emphasis on maintenance in the Turkish road program
sponsored by the United States set a useful example. To stretch
available funds as far as possible, two principal policies were fol-
lowed. At the very beginning, the program was focused on training
personnel in both the operation and maintenance of equipment
and in the mechanized niaintenance of the roads to be built. A
training shop for maintenance operators was established to pro-
duce six hundred graduates per year, and additional assistance
in training engineers was furnished through the United States
Burcau of Public Roads. In addition, the program called for rela-
tively low-cost all-weather facilities to accommodate light traffic
for a ten- to fifteen-year period. It was caleulated that a stabilized
soil road would not qualify for asphalt surfacing until traffic had
reached three hundred vehicles per day, while a concrete pave-
ment was warranted only for traffic of a thousand vehicles per day.

Efforts to organize road maintenance operations on a continuing
basis and to assure their finaneial support were made in Latin
Amecrica some years ago through the servicios sponsored jointly by
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the United States and Latin American countries. The mainte-
nance problem was tackled in Bolivia by the establishment of the
Bolivian-American Cooperalive Road Serviee. Three years after
this program of road upkeep and improvement was initiated in
19506, trafic quadrupled. Roads maintained by the servicio were
kept open throughout the rainy scason for the first time, despite
anmual rainfall of over twenty-two feet per yvear. Good mainte-
nance made it possible for a truck to make three times as many
trips as before, and to move meat, fish, and other perishables to
market with a minimum of spoilage.!?

Organizing to Get Things Done

The problem of finaneial support is closely related to organizing
and administering the transport program. Developing countries
often have no suitable institutional arrangements for planning and
construeting transport facilities, or for the continuing operation
and maintenance of what is built. Iiven where administrative
bodies are handling partienlar aspeets of the transport problem
satisfactorily, different types of transport are being separately pro-
vided, with neither satisfactory physical conneetions nor arrange-
ments for through traffic and through rates. Neither physieal nor
financial problems are viewed in the context of a total system.

The disorganization of the transport sector is the natural out-
come of transport evolution. As new methods of transport mnade
their appearance, they were ehallenged by established methods
that were fearful of losing patronage. A state of rivalry and often
hostility among transport media resulted. Regulatory measures
restricted the operations of some earriers, and allocatious of public
funds gave some parts of the transport system an advantage over
others. These conditions have not encouraged the integration of

2 International Road Federation, World Highways (Sept. 1, 1057), p. 3; (Nov, 1, 1957),
p. 3.
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facilitics or the weighing of transport alternatives on economie
grounds,

In Nigeria at one time, it was the law that motor vehicles
operating on roads parallel to the railway had to pay double the
ordinary rate of road tax. In the former Gold Coast, there were
instances in which road bridges over rivers were removed to dis-
courage truck transport. Cocoa traflic was diverted to the railways
by excluding trucks from government-controlled ports. In Paki-
stan, goods moving on the road must often be transferred from one
truck to another at district boundaries. In many countries, the
availability of trucks and buses has been severely limited by im-
port quotas, and repair parts are frequently at a premium. Can-
nibalizing two or three trucks to keep one operating is not uncom-
mon. Ostensibly the reason is to save foreign exchange, but the
desire to protect the railways is often a factor. In India, the per-
missible length of truck haul was at one time only fifty miles, and
later seventy-five. In practice, the issuance of operating permits
still prohibits truck operations in excess of three hundred mniles.

Problems ereated for the railways by teelmological ehange might
be avoided in the shori run through the imposition of restrictions.
But if the newer forms of transport are discouraged, both shippers
and the railways will suffer in the long run by efforts to maintain
services that railways are not capable of performing. Most impor-
tantly, the failure to take advantage of scientific innovation will
have a detrimental effect on development.

The desire to provide a more satisfactory organizational and ad-
ministrative environment has led some developing countries, with
prodding from the World Banls, to take steps to alter their admin-
istrative approach to transport. One trend has been toward a
public authority or semiautonomous public corporation, espe-
cially for the operation of railways and ports. Such an organization
has been favored because it can he relatively independent of the
political pressures encountered in government ministries, and be-
cause its financial accounts can he separately maintained. Thus
far, however, most of these independent bodies have wssumed
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responsibility for only individuai sectors of the transport program.
This has posed a dilemma. From a financing and administrative
point of view, the authority has provided an effective solution.
But there are disadvantages to dividing into tighter compart-
ments a ficld of activity that already suffers from excessive frag-
mentation.

Extension of the responsibilities of the public corporation to in-
clude two or more types of transport investment is one direction in
which further adininistrative innovations could lead. A more fea-
sible approach is to lodge all public transport responsibilities in a
ministry of transport, which would liave its own research and plan-
ning staff to assist in policy and programm coordination. If neither
solution is adopted, and the railway, port, highway, airport, and
other public agencies are left unrelated and independent, the na-
tional planning commission could exercise coordinating powers.
The planning commission, however, has the difficult task of relat-
ing goals in various sectors of the economy to the total transport
plan, which in itself is a major effort. The added task of making
sure that choices of teehnology have been wisely made at the
project level cannot be effectively carried out at this stage of the
planning process.

In addition to the problem of integrating plans and policies for
public transport investment and operation, a second major man-
agement problem is in the provision of transport services. In most
countries, cach transport service is separately supplied, and the
result is often the lack of a complete system providing maximum
standards and economy. In Canada, an cfiort to achieve this goal
is being nade through the organization of transport companies
under both public and private auspices. There are two major rail
lines in Canada, the privately owned Canadian Pacific Railway
and the Canadian National Railways, a vublic corporation. Each
of them has embarked on an effort to develop a totul sysiem of
transport, one in the private and the other in the publie scetor. The
public corporation, the Canadian National, has the largest railway
in the non-Communist world, with 24,000 miles of routes operating
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thronghout Canada and into ten states of the United States as
well. The CNR also operates an airline, occan shipping facilitics,
communications, and motor transport companies.

Competing with the government-owned CNR is the Canadian
Pacific Railway, which also operates 2 variety of transport facili-
ties. Canadian Pacific has 17,000 miles of rail routes in Canada and
controls another 5,000 miles in the United States. The company
operates steamships and airlines that serve five continents, plus
Canada’s largest fleet of for-hire trucks covering 10,000 miles of
highway routes. The Canadian Pacific transport network adds up
to 85,000 miles. It provides an integrated serviee for small ship-
ments, using all forms of transport under its control.’3

The Canadian systems arc moving in the direction of assuring a
total approach to providing transport services, and investment
decisions in the public sector are aided by this effort to allocate
traffic on a wore rational economic basis. The total system
concept has led not only to the physical integration of services but
to the abandonment of outmoded rate and regulatory policies.
One rate innovation has been to increase air fares for short hauls
and to reduce them for long-distance travel. These changes reflect
the economics of air transport and place rail passenger service in a
better competitive position in the shorter distances where it
has an ceconomic advantage. Rate policy for freight movement
also cncourages short haul trucking.

The logic of coping with transport as one problem rather than
as a series of unrelated problems seems clear, but there are strong
reservations on practical grounds to an integrated approach. The
principal misgiving is that the dominant carrier in many countries
is the railway, and rail management might seek preferential
treatment that would stifle the development of alternative water,
road, or air services. If the government’s transport investment
were heavily committed to rail, for example, a government-
operated transport company might favor this method over truck

1 “Canada’s Ruailroads,” Railway Age (Nov. 2, 1950), pp. 20 and 27.
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transport cven if the railways were unable to provide acceptable
standards of service. Obviously, this objection should be sur-
mountable. Newly developing nations starting from serateh with
a new generation of publie officials, can lead the way toward an
effective nnification of transport management.

If a pnblic ageney were to provide freight and passenger services
through unified ownership of all forms of transport, rivalry among
transport agencies would be celiminated by establishing responsi-
bility for a complele transport service. There would be a real in-
centive Lo route traffic by the most efficient way in order to achieve
the most economical total operation.” Private transport would
continue, of conrse, to operate along with the public carrier systein.

Organizational arrangements for the provision of transport
services have important implications for transport financing. A
total system approacli could reduce uneconomie competition among
arriers beeause revenues could be pooled. Traflie could be en-
couraged by rate policies to move in ways that would lead to allo-
cations reflecting relative cconomy and service. The precise ar-
rangement by which a national network of Lransport services could
be supplicd would obviously vary among countries. Establishing a
transport company would raise the question whether intereity
common carrier service by truck and bus, now almost invariably
in the private sector, should be included in the public agency
operating the integrated transport service. The advantage stem-
ming from privately operated common carrier services is that
capital requirements for trncks can generally be met by private
investors, and that the drain on public capital is reduced accord-
ingly.

If a transport company were established, it is logical to assume
that over-the-road common carrier services would be run by the
government ageney or public corporation ereated for the purpose.
The fact that Canada has both a public and a private system, how-
ever, suggests that it is the system approach that counts, and not
how it is operated. In any event, private ownership and operation

Y Lee J. Melton, “The Transportation Company: An Economic Inevitability,” Re-
printed from Ilighway Research Board Proceedings, Vol. 39 (1060), p. 42.
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in the transport sector would continue to play an important role
sinee many industries operate their own trucks or contract for the
road transport they require. In addition, a transport company
would serve primarily nationwide rather than local needs, and
local hauling would remain largely in private hands.

Another organizational solution is the operation of mixed public
and private enterprises. This approach has heen taken to provide
airline services, such as in Ethiopia, and in joint state-private
trucking operations in Afghanistan.’® A compromise suggestion to
overcome the disadvantages of public-private competition in
West Pakistan has heen to sell shares of government bus enter-
prises to private investors, thus reducing the need for public
capital and providing an outlet for private savings. Such a plan
has important service as well as financial advantages, for it elimi-
nates the problem created by small private operators whose com-
petition for riders often results in inadequate service.® Similar
innovations are occurring in the eonstruction of roads jointly by
public and private agencies. In Lrazil, for example, a state high-
way department has provided road plans and specifications and
purchased right-of-way, and building and paving costs were de-
frayed by a private company.!?

These examples suggest that the conventional division of trans-
port functions between the public and private sector do not
necessarily provide the most satisfactory solution. Developing
countries have challenged some of the conventional approaches by
a combination of public and private enterprise in the provision of
highways, air transport, and bus and truck operations. The pos-
sibility that more railways should be in the private sector or
operated by private management firms on a contract basis might
also be considered. As will be noted later, the operation of a gov-

1 Donald N. Wilbur, Country Survey Files, Afghanistan, Human Relations Arca Files
(New Haven, 1956),

1 On one route in West Pakistan, for example, there are forty operators serving one
thirty-mile route. R. D. Mallon, Planning Commission of Pakistan, “*Mcmorandum,”
dated Qct. 15, 1959 (mimeo,).

' International Road Federation, Road International (Autumn 1961), pp. 49-51.
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ernment airline through a management contract with a private
firm provides a good example of the benefits of joint undertakings
of this kind.

International and Community Organization

The technological changes that compel developing nations to
look at the parts of their transport systems as a national whole
also suggest the desirability of regional transport systems for
groups of nations. Many parts of the world have already embarked
on programs for planning, financing, and administering transport
on an international basis. This expanding view of the transport
problem and its solution has resulted in part from the increasing
radius and speed of trausport operations made possible by techno-
logical change. These improved methods of transport have
created pressures for international arrangements due to the high
cost of modern technology and the necessity for sharing financial
burdens wherever possible.

Air transport requirements dramatize thie need for international
administrative arrangements. Joint provision of air traffic control
facilities and joint purchase, operation, and maintenance of costly
aircraft are growing necessities in the jet age, and the need for
solutions on an even wider gecographic basis is indicated for super-
sonic jets. The construction and maintenance of international
highway routes is another obvious area for cooperation among
countries. Reciprocal arrangements with respect to vchicle size,
weioht, and safety regulations arc also growing with the extension
of road services across international boundaries. International
arrangements for rail and water transport have had a longer his-
tory, but their potential is increasing with the trend toward
international economic integration.

Europe established many of the precedents long ago. The
Danube and Rhine Rivers have been under international adminis-
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tration for a hundred years. These arrangements provide for free-
dom of navigation to vessels of all nations, and promote uniform
maintenance of waterways.!* European railroads acted to reduce
the cffects of national boundaries three quarters of a century ago
when the Bern Conventions provided for sucli matters as inter-
national tariffs, interchange of equipment, procedures at frontier
points, and the maintenance of collective responsibility by member
nations.

More recently, with a million railroad cars crossing national
boundaries in Western Enrope, the interchange problem has been
further resolved by establishing a ten-nation pool of freight cars
that has greatly facilitated international movement, and an inter-
national financing ageney makes capital available on favorable
terms for the purchase of equipment by member countries of the
Council of Europe. In the passenger field, express trains ignore
political Loundaries to provide fast international service to seventy
cities.

The development of air transport has seen comparable efforts
to case the flow of international traffie. The desirability of such an
arrangement was demonstrated long ago by the Scandinavian Air-
lines System, a joinl enterprise of Norway, Sweden, and Denmark.
Middle East countries have joined in a similar ar rangement to pro-
vide an all-Arab airline service. Another move toward internation-
ally integrated air transport is Europe’s air navigation control
system, Eurocontrol. And arrangements have been made under
the European Economic Community for pooling airline operations,
joint use of ground fuacilitics, and joint maintenance of equipment,

Other examples of transport as an integrating force are the work
of the European Coal and Steel Community in facilitating inter-
national movenients of steel, coal, and other materials by estab-
lishing through rates and climinating rate differentials that dis-
criminate against international trade; the activities of the Euro-
pean Economic Community in overhauling transport rate systems

811, Osborne Manee, Infernational River and Canal Transport (Oxford University
Press, 1945), pp. 1-70.
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to reduce distribution costs and to promote international trade;
and provisions for financing transport facilitics in undeveloped
arcas of Furope through the European Investment Bank.

Africa, Asia, and Latin America have made less progress in pro-
viding transport on an international basis. The countries involved
are generally much larger than those of Western Europe, and to
date their lack of development hias limited the trade and contacts
that build up pressure for international cooperation. But lack of
trade and contacts are in turn the result of an absence of inter-
national transport connections. The transport modernization pro-
gram that is going forward will have to be viewed on a regional
basis if the potentials of integrated economie development are te
be realized, and cooperative arrangements will have to be worked
out to help keep pace with new transport technology.

In Central America international maintenance of the 21,000
mile Inter-American Highway System has been under study, in-
volving an inter-American maintenance authority which would be
jointly supported by the affected countries. The practieal value of
a centralized ageney lies in pooling financial support, central
purchase of equipment, effective use of trained personnel and ma-
chinery, and the establishiment of uniform regulations. A similar
arrangement is under consideration for the international operation
of air navigation facilities.'

In Africa, the railways of Tanganyika have been operated with
those of Kenya and Uganda as one system for 2 decade and a half.
The East African Railways and Harbours Administration, with
headquarters in Kenya, provides for the administration of this
unified system. The railway net is financially stronger, the utiliza-
tion of its rolling stock and equipment is more efficient, stafl and
administrative costs are lower, and tariffs more reasonable than
would have been the case if the systemns had continued as separate
entities. Air services of the three countries are also jointly operated
by the East African Airways Corporation.*

19 Internalional Road Federation, *The Pan American Highway in Central America,”

World ighways (June 1960).
2 International Bank for Reconstruction and Devclopment, The Economic Development
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The need for interna onally integrated transport facilities be-
comes more pressing as  dividual countries proceed with develop-
ment programs that clearly need to be related to the plans of their
neighbors. Central review of country plans in connection with
foreign aid programs provides an opportunity to focus attention on
the potentials for regional development and the need for interna-
tional transport connections to implement a broader basis for
effective resource use.

In addition to regional arrangeinents on an international level,
there is also need for organizing transport services cffectively at
the local level. An attack on this aspect of the transport problem
has been made through various types of cooperatives. These
organizations can assist the small-scale operator to achieve some
of the cconomics of large-scale enterprise in the sale, storage, and
transporting of produce, as well as in the purchase and use of
equipment and the financing of sceds, fertilizers, and other sup-
plies. The ownership of motor trucks by cooperatives provides the
means of marketing crops that would otherwise never reach con-
sumers. The fishing industry can be aided by joint ownership of
boats. Coopcratives help deiiver raw materials to small-scale oper-
ators on favorable terms and provide information on markets and
prices. All of these aids reduce transport costs and free isolated
suppliers from dependence on middlemen. These cooperative ef-
forts also provide a useful outlet for local savings.

It is apparent in most developing countries that the problem of
providing transport is magnified not only by the absence of needed
resources but by the failure to use effectively what resources are
available. Surplus labor that could he used for community de-
velopment seldom is productively employed. Indigenous materials
that could serve admirably for low-cost roads are often overlooked.

of Tangunyika (Johns Hopkins Press, 1061), pp. 283-84 and 201-93, The East African
Railways and ITarbours Administration operates as un Agency of the East Afrien High
Commissicu, made up of the governors of Kenya, Uganda, and Tanganyika, This com-
mission is assisted by the Central Legislative Assembly, empowered to legislate for specific
common serviees, including railway, civil aviation, ports, aud telecomiunications.
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The organization needed to put idle men and materials to work
may also be lacking, together with the public and private entre-
preneurs to direct useful projects. It is even commonly the case
that transport facilities are available but that pricing policies or
regulations are such as to discourage or prevent their use. Trans-
port facilitics are often overdesigned for the task to be accom-
plished, and underutilized for lack of satisfactory maintenance.
Since the major cffort to provide transport facilities involves the
application of a country’s own resources, the key problem is obvi-
ously one of organizing, strengthening, and using these resources
as cffectively as possible.



CHAPTER VI

New Directions for

Foreign Aid

DEVELOPING NATIONS depend primarily on their
own capabilities to provide an adequate transport system, includ-
ing their ingenuity and labor, the institutions they are able to
create, and the materials available at home or obtainable from
abroad through forcign exchange carnings. But most of these
countries also need help from the outside, including capital, entre-
preneurs, and technieal skills. These resources, provided by coun-
tries farther along the road to development, are increments that
often prove critical. To what extent and in what ways can foreign
aid provide the cxtra margin of money, men, and management
nceessary to achieve the transport systems required?

The Decade of Development

The 1960’s have been designated by the United Nations as the
Decade of Development. This is a period in which extraordinary
efforts are to be made to help nations willing to help themselves.
An important, step was the launching of the Alliance for Progress,
aimed at delivering $20 billion of foreign capital to Latin America

151
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from the United States, Western Europe, and the World Bank,
supplemented by $80 billion of Latin American development
capital. The Alliance was conceived not only as an instrument for
marshalling outside assistance on a global scale, but for urging
social and economic reforms on participating nations. It provides
a means of integrating external assistance and promoting regional
develepment through the preparation of development plans and
their review by an international panel.

The Decade of Development has promoted considerable soul-
searching about the efficacy of foreign aid. Some of the aid-giving
countries have been taking a closer look at what they have been
doing for the poor, and the United States has concluded in a
significant report to the President that it may be trying to do too
much.! Before a third of the decade passed, therc were already
signs that some people were becoming disillusioned and impatient
with the results. But the warning had also been sounded that tele-
scoping centuries of pionecering into decades would not be easy,
that the Decade of Development was not a slogan but a call for
endurance, and that this was a time for vision, patience, work, and
wisdoni.?

In the transport field, the exercise of vision and wisdom has been
less than spectacular, and the work yet to be accomplished to bring
down transport barricrs is formidable. But the fact remains
that extensive transport assistance has been provided by the more
affluent nations, and that in the short period since aid to develop-
ing countries began, many of the results have been impressive. The
question is not whether the effort has been worthwhile, but how to
make future programs more effective. For this purpose a clearer
picture is needed of what has been done, how much it has cost,
what has proved useful, and what changes experience has taught
are nceded.

17, S. Department of State, Committee to Strengthen the Security of the Free World,
“The Scope and Distribution of United States Military and Economic Assistance Pro-
grams” (Clay Report), March 20, 1908,

2 Message from President Kennedy to the Congress on Foreign Aid, April 2, 1963,
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Money and Materials

Countries in early stages of development have no domestic
supply of rails, locomotives, motor vehicles, aircraft, ships, or con-
struction machinery. They lack steel, cement, petroleum, and
many other materials. Assistance programs have supplied the
capital that has enabled developing countries to obtain from
abroad the materials and equipment they need.

Clearly, the task of improving transport will not be accom-
plished without drawing Lieavily on the productive capacity of the
industrialized nations. Since the foreign exchange carned by de-
veloping countries falls short of the cost of nceded imports, much
of what is necessary for transport improvement must be obtained
through loans, grants, and foreign private investinent that farnish
capital and foreign exchange. Help is also needed to accelerate the
introduction of new technology and new techniques, to improve
the quality as well as inercase the quantity of transport invest-
ments. This assistanee is provided by many programs financed in
different ways and sponsored by a large number of national, inter-
national, and private organizations.

What the World Bank Does

Significant aid for transport in less developed areas has been
provided by the International Bank for Reconstruction and
Develepment. (IBRD). From the inauguration of bank operations
in 1946 Lhrough mid-1963, transport projeets absorbed 2.3 billion
dollars, or 5 percent of the total loan funds made available. In
Africa 48 pereent of all funds loaned were for transport, in Asia
and the Middle East 43 percent, and in the Western Hemisphere
32 pereent. (See Tabic 6.1.) Approximately half of transport
financing was for railways and nearly a third for roads.
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TABLE 6.1. Loans by the International Bank for Reconstruction and
Development, 1946 through June 1963

(In millions of U. S. dollars)

Transport as

Percentage Percent of Total
Purpose World Total Distributions Derelopment
Loans
Total Loans
Electric Power 2,836 36
Transportation 2,261 S5
Communications 7 b
Agriculture and Forestry 529 8
Industry 1,120 17
General Development 2056 3
Total 6,487 100
For Transport, by Region
Africa 443 20 48
Asia and Middle East 1,028 46 43
Australia 132 6 32
Europe 103 5 10
Western Hemisphere 560 25 32
Total 2,261 100 36
For Transport, by Method
Railroads 1,000 48
Roads 741 38
Shipping 12 1
Ports and Waterways 207 13
Airlines and Airports 57 3
Pipelines 64 3
Total 2,261 100

Source: International Bank for Reconstruction and Development, Eighteenth Annual Report 196263, based
on table p. 18,

& Totals do not always add to 100 due to rounding.

b Leas than 0.5 percent.

The nature of the bank’s activities is indicated by the record of
the past three years. In 1961, half of all loan funds were for trans-
port investments in eleven countries: six were in Latin America,
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five in Asia and the Middle East, and none in Africa. Railway im-
provements accounted for 62 percent of the transport total, and
rail projects in Japan and India together amounted to half of all
transport aid. Highway projects absorbed ncarly a third of the
transport program, and again two countries dominated the pic-
ture. Mexico and Argentina together received four out of every five
dollars lent for roads.

In 1962, the emphasis on transport fell sharply to 27 pereent of
total bank loans, with nine countries participating. In this year,
roads were the principal object of expenditure, aceounting for 62
pereent of the total, just as railway projects hiad done the year be-
fore. Transport projects in India, Japan, and Mexico again re-
ceived special emphasis—nearly 60 percent of all transport
assistance.

In 1963, transport loans rose and accounted for 42 percent of
the total. Roads were again the principal objeet of expenditure,
(See Table A.8.)

Concentration on a few of the more developed countries refiects
the interest of the IBRD in bankable projects. For bank loans are
generally repayable in the currency in which they are made, which
nearly always means in hard currencies, and terms include rela-
tively short maturitics of fifteen to twenty years with relatively
high interest rates of 5 to 6 percent. Loans must be for “produc-
tive” purposes in the sense that the income from them will cover
the cost, and all credits must be government-guaranteed.

Among the major railway undertakings of the bank have been
eight loans to India, comprising nearly a third of a billion dollars,
the largest amount lent to any country for a single purpose. The
eighth of these made available most of the foreign exchange re-
quired for the Indian railways during the last year of the Second
Five Year Plan,

Colombia’s Atlantico Railway was also made possible by a se-
ries of International Bank loans. Tle first of these helped to pay
for the construction of several hundred miles of new rail line and
the rehabilitation of additional mileage to connect Bogota and
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Central Colombia with the Atlantic port of Santa Marta. The
third loan helped t» finance diesel locomotives and freight cars to
be assembled in Colombia, including shop equipment and repair
parts.

Another major assist to rail construction was undertaken in
Nigeria following recommendations of a bank survey mission to
that country.® It provided for four hundred miles of new railway
into the remote but potentially rich agricultural areas of northeast
Nigeria previously served by roundabout and inadequate road
connections. The line provides a direct link from the northeast
provinces to the coast and to Lagos, more than a thousand miles
away.

In recent years the bank has shifted from its earlier preoccupa-
tion with railway improvements, and has devoted much more at-
tention to road projects. The largest was undertaken in Iran,
where loan funds and Iranian oil revenues were combined to
finance an extensive highway network. During construction, which
was designed and supervised by foreign engincering firms, the
Iranian Ministry of Roads also undertook to strengthen its
maintenance organization with help from the United States
Bureau of Public Roads.

Port improvements financed by the World Bank often include
not only the construction of deepwater ports and related dock and
storage facilitics, but land transport connections as well. In Ru-
anda-Urundi, bank financing of a modern port on Lake Tangan-
yika included funds for a new and shorter road connection to the
central plateau, where population and economic activity are con-
centrated. For the port of Callao in Peru, an initial loan aided in
the construction of grain discharging and storage facilities and the
purchase of mcchanical cargo-handling equipment. Further credits
were then arranged for the construction of berths for petroleum
products and general cargo, storage sheds, and improved accom-
modations for passengers. A series of follow-up loans makes it

# International Bank for Reconstruction and Developmeut, The Economic Development
of Nigeria (Johns Hopkins Press, 1955), pp. 476-78.
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possible for the bank to influence successive stages of construction
as well as maintenance and operation of the facilities.

The accomplishments of the bank have been impressive, but
many countries have been unable to meet the rigid credit terms
imposed. As demands for help multiplied, therefore, the need for a
more flexible means of responding became increasingly urgent.
The answer was to create within the bank a financially separate
but affiliated agency that could provide assistance where it was
necded on terms that would be financially feasible.

Extending the Bank’s Worlk Through IDA

The International Development Association was created by
member states of the World Bank in the fall of 1960 as an ancillary
organization to assist countries in financing the type of project
that contributes to development but cannot qualify for support
under the terms established by the bank itself. In three years IDA
acquired ninety members and subscriptions of close to a billion
dollars.

Loans through IDA provide flexible terms that create less pres-
sure on the balance of payments of underdeveloped countries.
Credits are extended for a term of fifty years, interest free, with a
service charge of less than 1 pereent annually on the amount out-
standing. Loans are repayable in hard currency, with amortization
beginning after a ten-ycar period. Thereafter, 1 percent of the
principal amount is repayable annually for ten years, and 3 per-
cent in each of the final thirty years.!

The IDA has emphasized the construetion of roads in its trans-
port program, partieularly secondary and feeder routes. More
than one-fourth of its credits were extended for this purpose dur-
ing the first two years of operation. The bank and IDA finance
many projects jointly, such as the program to construct 800 miles
of main roads in Colombia. In this case, IDA credit was extended

4 For transport loans by the IDA, June 1061-June 1968, see Table A.0.
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to help cover the cost of construction, while the bank loan was for
purchase of equipment. Other IDA projects have included im-
provement of about a third of the Costa Rican highway system,
the opening of rich agricultural lands in populous regions of Hon-
duras, and assistance in financing half of India’s national highway
expenditures durving the first three years of the Third Five Year
Plan. One out of two dollars of assistance through IDA has gone
to India.

Help has also been extended for inland water transport in Paki-
stan, including the installation of cargo and passenger facilities at
five inland river ports. The International Bank was instrumental
in getting the Pakistan government to establish the Inland Water
Transport Authority, which is in charge of operating the ports as
well as supervising the operation of the inland water transport
system. Part of the IDA credit was used for the services of foreign
personnel to assist the authority in operations and raining.

Transport Financing by the Export-Import Bank

Bilateral arrangements for financing transport are made by the
United States through the Export-Import Bank and the Agency
for International Development. The latter is the focal point for
United States aid while the Eximbank, which has been a mnajor
lending agency for nearly thirty years, is a more specialized opera-
tion with its focus on trade.

The Eximbank of Washington was established in 1934 to pro-
mote trade between the United States and the Soviet Union. When
preliminary negotiations failed to settle outstanding obligations of
the Soviet Union to the United States, however, the bank shifted
its attention to the promotion of United States exports through-
out the world. Since then, it has extended nearly $14 billion of
credits to ecighty-nine countries. Transport projects have ac-
counted for about $2 billion (sce Table A.10), nearly as much as
the transport loans of the World Bank. Opcrations are on a self-
supporting basis, including interest on all borrowings at a rate set
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by the United States Treasury, plus substantial dividends on
capital stock. The Eximbank also pays its administrative costs out
of earnings, and has built up a half-billion dollar reserve.

Loans have been concentrated in Europe and Latin America,
but in recent years assistance to Asia has been stepped up consid-
erably. Latin America’s share of transport credits has been 56
percent of the total, while at the other extreme Africa has received
less than 6 vercent of the funds made available for transport. (See
Table 6.2.)

TABLE 6.2. Transport Credits Extended by the Export-Import Bank,
198}, through June 1963

(In millious of dollars)

Transport Credits Percent
By Region

Africa 122.6 5.7
Asin 418.0 19.6
Europe 381.8 17.9
Latin America 1,186.5 56.5
Oceanin 27.3 1.8
Total Transport Credits 2,180.2 100.0

By Transporl Methods
Railways 853.2 89.9
Aircralt and airports 428.7 20.1
Highways 414.1 19.4
1larbor development 117.0 6.6
Vessels 76.1 3.6
Automotive equipment 97.8 4.6
Auto industry equipment 114.0 5.8
Coustruction equipment 35.8 1.7
Total 2,136.2 100.0

Source: Tuble A.10,

The Export-Import Bank program combines the objectives of
expanding the export market of the lender and furthering the
economic stiength of the borrower. Loans are made both to
governments and to private industries. They must supplement
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rather than compete with private capital, and must offer a reason-
able expectation of repayment. United States private investors
and manufacturing and export firms make substantial contribu-
tions in connection with the bank’s operations through credits
extended by suppliers of the cquipment being financed, and by
advances from commercial banks operating with Export-Import
guarantees.

The major field of concentration for the Eximbank has been
railway locomotives and rolling stock, which have accounted for
40 percent of all transport loan funds. Assistance to Mexico’s rail
system helped rebuild two-thirds of the country’s main line mile-
age and supplied diescl locomotives to help accommodate a 50
percent. increase in freight traflic over a ten-year period. Another
loan has enabled the United Arab Republic Railways to buy a
hundred diesel locomotives.

The Eximbank has also directed substantial resources to the sale
of aircraft, chiefly commercial airliners. Altogether 20 percent of
bank transport financing has been for air transport. The method of
combining bank credit with private financing is illustrated by the
sale of Douglas jets to Brazil. The transaction was made possible
by a 12 percent loan from Douglas, a 20 percent down payment by
Panair on delivery, and an Eximbank credit for the remaining
68 percent.

The Eximbank has also helped many countries to finance the
dollar costs of roadbuilding, including equipment, materials, and
technical assistance. One example is a credit to Iran for procure-
ment of machinery needed for the Iranian road progrem, includ-
ing motor vehicles, earth-moving equipment, spare parts, tools,
and radio facilities. This loan was combined with World Bank
finaneing and te<hnical assistance from the United States Bureau
of Public Roads.

A number of industrial loans have also been made to support
transport equipment manufacture. Credit has been extended to
Japan’s Toyoto and Nissan Motor Comnanies for expansion of
automotive production facilities, to Turkey for the production of



NEW DIRECTIONS FOR FOREIGN AID 161

jeeps, and to private companies in Argentina for the manufacture
of machine tools used in the production of pick-up trucks.

The Export-Import Bank, in contrast to the World Bank, has
been only incidentally concerned with development. It has oper-
ated extensively in developed as well as in underdeveloped coun-
tries. But in recent years, Exiinbank transactions have often been
tied to United States assistance projects in a way that permits the
bank to carry out its traditional function and at the same time
promote development objectives.

The Agency for International Development

The United States operation expressly concerned with helping
the less developed countries is the Agency for International
Development, which was established in 1961 to carry on the es-
tablished programs of grants and loans, technical assistance, and
support for international organizations. This organization is the
successor to the International Cooperation Administration and the
Development Loan Fund. These programs in turn succeeded the
Foreign Operations Administration, the Mutual Security Agency,
and the Economic Cooperation Administration.

A summary of United States assistance to transport develop-
ment prior to the AID program requires a look at the ICA and the
Development Loan Fund.® From 1955 to 1961 the ICA committed
the equivaient of $4.9 billion to finance specific projects, mostly
in the form of grants. One-fifth of this program, or nearly a billion
dollars, was for transport. Actually, this sum was partly dollars
and partly United States-owned local currencies. Of the dollar-
financed projects in the ICA program, which totaled $2.8 billion,
25 percent was for transport. Other project expenditures, equiva-
lent to $2.1 billion, were financed from United States-owned local
currencies created by the sale of surplus agricultural commodities.

8 For funds obligated by the International Cooperation Administration and the Devel-
opment Loan Fund, 1055-61, see Table 6.3,
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TABLE 6.8. Funds Obligated by ICA and DLF with U. 8. Dollars and
Local Currencies, 1955-61

(In millions of dollars)

Transport Loans Percent
By Region
Far East 450.2 29.2
Near East and South Asia 032.9 41.1
Kurope 205.5 13.8
Latin Awmerica 181.9 11.8
Africa 71.2 4.6
Transport Total 1,541.7 100.0
By Transport Method
Roads 047.0 42.0
Railvays 484.6 31.4
Air 186.0 12.1
Ports and inland waterways 938.5 6.1
Miscellaneous 130.0 8.5
Total 1,541.7 100.0
Total development loans 6,854.0
Transport as percent of total 22.6

Source: Tubles A.12 and A.13,

Of thesc expenditures, 13 percent was for transport.® Five coun-
tries, India, Pakistan, Thailand, Cambodia, and Afghanistan,
accounted for 27 percent of all project obligations, while twenty-
three other countries shared the remainder. (See Tables A.11 and
A.12)

The Development Loan Fund, which was the forerunner of the
present loan programn, was created two years after the ICA began
to operate to provide a source of capital for long-term develop-
ment. This was the initial departure from the previous emphasis
on grants. The DLF operated through loans, investment guaran-
tees, and other forms of financing. Repayment was eitler in local

® The picture is further complicated by the fact thec some “non-project” aid was also
used for transport equipment purchases. In 1961 ovze $40 million of transport machinery

was financed this way. Sce International Coopernlion Administration, Operations Report,
Data as of June 30, 1961, table, p. 62.
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currency, in dollars, or in other currency specified in the loan
agreement, depending on the financial capacity of the recipient.
Financing was provided then, as now, only when money was un-
available on reasonable terms from the International Bank, Exim-
bank, or private sources.” Under the Development Loan Fund,
money made available by the Congress was available until ex-
pended and did not have to be obligated within specific periods of
time, ard such funds, tegether with repayments and earnings,
were made available for further lending. The fact that these funds
were drawn from a more or less permanent source formalized the
commitment of the United States to long-term financing of
economic development.?

The Agency for International Development has departed from
former aid programs by focusing on loans. This new approach has
resulted from the view that loans tend to minimize sensitivities
among those who receive as well as those who dispense, and that
the obligation to repay is an inducement to effective program exe-
cution. Another new emphasis has been to encourage developing
nations to establish long-range plans. Recipient nations are also
being urged to pursue sound fiscal and financial policies and to
undertake social reforms. The United States itself is viewing its
aid policies more closely in relation to other national objectives,
and the interagency policymaking body, the Development Loan
Committee, establishes standards and ecriteria for harmonizing
lending operations with United States foreign policies.?

The terms and conditions on which development loans are ex-
tended differ markedly from prior practice in two major respects:
all repayments are to be made in dollars, and repayment terms are

7 The interest rate on loang was 34 percent for infrastructure projects and 63 percent for
industrial type projecls.

8 U. 8. Department of State, U. S. Department of Defense, International Cooperation
Adminigtration, The Mutual Sccurity Program, Fiscal Year 1960: A Summary Presentation
(March 1959}, p. 59.

¥ Represented on the Committec are the Assistant Seerctary of State for Economic Af-
fairs, the Assistant Secretary of the Treasury denling with international finance, the

Chairman of the Board of Directors of the Eximbank, the officer of AID dealing with
development finaneing, and the Administrator of AID, who is the Chairman.
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tailored to the recipient country’s financial capacity rather than to
the character of the activity financed. Thus even though repay-
ment must be in dollars, the borrowing government has forty
years to pay, plus a ten-year grace period. Meanwhile, it pays a
fee amounting to 2 percent per year.!® The shift to dollar repay-
ment reflects a consensus that the advantages of local currency
repayment are outweighed by its disadvantages. In a number of
countries the United States already has excessive holdings of
foreign currencies.

The development financing activities of AID include three
major categories: development grants, development loans, and
supporting assistance. Transport projects are included in all three.

Development grants are priwarily for social projects, including
health, education, and sanitation, but they are also used to finance
transport projects in countries where preconditions for growth are
still absent, including newly independent countries in Africa. The
African continent as a whole in 1962 received one-third of all de-
velopment grants, and of the somewhat more than $100 million
received by African nations, 13 percent was for transport. (See
Table A.14.)

Development loans are made cither for specific capital projects
or for imports that would permit the recipient countries to carry
out a general investment program. During fiscal year 1962,
development loans amounted to slightly over a billion dollars, of
which a little over half was aid for specific projects, aimed at im-
proving agriculture, industry and mining, health and sanitation,
and transportation,

A third category of aid, supporting assistance, is provided
largely on a grant basis. Justification for this type of aid is that
recipient countrics need an input of resources to permit them to
support the burden of their military forces, or that they require ad-
ditional resources to prevent economic instability from threaten-
ing United States political interests. Usually this assistance is used

10 The terms were altered in 1963 to rnise the rate of interest on the unpaid balance
from less than 1 percent.
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TABLE 6.4. Transport Financing through AID, Fiscal Year 1962

(In thousands of dollars)

Transport as Percentage of

Expenditures Total Project Aid
By Type of Assistance
Development Grants and
Technical Assistance 24,411 7
Development Loans 05,700 18
Supporting Assistance 53,816 63
Total 178,927 17
By Region
Far East 16,830 12
Near East 19,012 22
South Asia 108,560 26
Africa 25,465 14
Latin America 8,084 14
Furope 16 1
Non-Regional 360 1
Total 178,927

Source: Tables A.14, A.15, and A.16,

* Project aid only.
to finance imports, which are sold to provide funds to meet budg-
etary needs resulting from either military expenditures or develop-
ment projects. During 1962, when supporting assistance obliga-
tions totaled $704 million,"* only $102 million was for capital
projects. Approximately 53 percent was for transport. (See Table
A.16.)

In summary, aid for capital projects in the categories of develop-
ment grants, loans, and supporting assistance involved approxi-
mately a billion dollars in 1962. The share of this total made avail-
able for transport projects was 17 percent, or $174 million. Addi-
tional transport equipment was provided through nonprojcet type
aid. (Sce Table 6.4.) For example, AID and its predecessors ex-

1 Agency for International Development, Operations Report, Data as of June 30, 1962,
graph on p. 8.
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pended some $700 million, approximately $70 million per year,'? to
finance the purchase of transport machinery in the decade 1952 to
1968.

Almost all loans for transport authorized by AID during the
first year of its operations carried the stipulation that transport
equipment should be procured in the United States.’® This poliey is
often criticized on the grounds that it increases project costs. The
argument in favor of ticd loans is that they are necessary to avoid
aggravating balance of payments problems for the United States."

Just as the World Bank and the IDA have joined forces, AID
and the Eximbank often combine efforts, with equipment costs
financed by the bank and the remainder of the project by AID.
For example, an AID loan for two high-priority roads in Argentina
covered 75 percent of the local costs of the road-improvement work
and 75 percent of the cost of engineering services from the United
States. Equipment credits provided through the Export-Import
Bank financed most of the remaining dollar costs. Another joint
AID-Eximbank project was a 60 mile highway in Guatemala. This
road to the border of Honduras was made possible by an Eximbank
loan to cover foreign-exchange costs and a loan from AID to cover
local costs, both to be administered by the Eximbank.

New commercial jet aireraft for Ethiopia have been made avail-
able with the help of an Eximbank credit, with a loan from AID to
finance cquipment and parts for jet-engine overhaul. AID assist-
ance has also included a management contract with TWA for

13 The estimate of 8700 million was derived from deducting the $300 million in transport
cquipment aid provided prior to June 1052 from the cumulative total of $1,108 million for
all transport equipment aid extended between April 3, 1048 and June 30, 1963. This 3400
million ineludes $371 million expended for motor vehicles, aircraft, vessels, railway cars,
and related parts, and about $30 million for miscellancous transport machinery. Sce Ageney
for International Developmnent, Commodity Code Book, July 1, 1963 (Statistics and Reports
Division); and Mutual Security Ageney, Paid Shipments, Data as of June 30, 1952 (Statis-
tics and Reports Division).

18 Sae statement of Frank D. Coflin before the Subcommittee on International Exchange
and Payments of the Joint Economic Committee, Dec. 12, 1962.

W For a discussion of the desirability of tied loans for balance of payments reasons, sce

‘Walter S. Salant and Associntes, The United States Balance of Payments in 1968 (Brookings
Institution, 1063), especially Chap. VI, Foreign Economic Assistance.
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Ethiopian Airlines and the construction of a new airport at Addis
Ababa, along with the expansion of other major airports and the
improvement of smaller airficlds in remote parts of the country.

Food for Peace Program

In addition to the use of local currencies generated by the sale of
surplus Unilted States commodities, American food surpluses have
been applied directly to support public works through the Food
for Peace Program.® This program has helped to promote im-
proved transport in newly developing countries by making food
available as a partial wage payment for construction workers. The
cffort was begun in Tunisia in 1958 to provide famine and emer-
gency relief. The program has now been introduced in many other
countries including Taiwan, Daliomey, Ethiopia, India, Iran, South
Korea, Libya, Morocco, Tanganyika, and Tunisia. At one point,
negotiations were under way with twenty-five other countries.

The process of using food for developing transport is illustrated
by the case of Tunisia, which in 1958 was experiencing a serious
unemployment problemn created by the departure of French per-
sonnel and capital. In response to a request for a work-relief pro-
gram by the government of Tunisia, the International Coopera-
tion Administration helped to develop projects and provided food
as a stimulus to work rather than as a dole. Surplus wheat was
used for work-relief projects, which, in addition to providing
wages and reducing unemployment, could be expeeted to inerease
agricultural production through the repair of roads.

Beginning in 1961, the name of the food-for-wages program in
Tunisia was changed from “work relief” to “labor-intensive de-
velopment” to refleet the shift in emplhasis from emergency unem-
ployment relief to long-term economic development. Labor-inten-
sive projects approved in that country have included construction

18 The Agricultural Trade Development and Assistance Act of 1954, Public Law 480
(68 Stat. 454). Title I permits sales of agricultural commodities for cconomic development,
und Title II permits grants under certain conditions,
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of small dams and canals, reinforcement of canal channels, con-
struction of rural market roads, and extraction of stones for roads.
The recipient government makes the major contribution to the
program by supplying the cash component of the wage. Wages are
about two-thirds cash and one-third United States commodity
donations. The government also contributes administrative serv-
ices for the program and provides for the distribution of donated
commodities.

Over half of the normally unemployed labor force of some
300,000 men has been working on some 6,000 of these projects in
Tunisia, involving as few as ten and as many as 3,000 men per
project. Arrangements are made to permit the sale of varying per-
centages of the food for cash in order to purchase hand tools and to
meet other local expenses. The food received is for both the work-
ers and their families, and an estimated one-quarter of the popula-
tion has participated directly in the benefits.

Since workers in the developing countries devote over half their
wages to food, a considerable part of the cost of development proj-
ects, which have a high labor component, can be financed by ship-
ments of surplus food. In addition to reducing unemployment and
furthering development, food shipment can counter inflation of
food prices that would otherwise accompany development proj-
ccts. Thus, India’s development plans depend heavily on United
States agreement to supply large tonnages of wheat annually. Un-
willingness to accept certain foods, unauthorized sales, and diffi-
culties of transport, storage, and distribution all present barriers to
such a program. Some difficulties may also result for the agricul-
tural sector in countries that export. On balance, however, the
program has had a favorable development impact.

Financing Through Regional Agencies

A number of regional groupings and institutions dealing with
economic development have entered the aid picture to supplement
or carry out the financing arrangements already discussed. One of
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these is the Inter-American Development Bank, which was estab-
lished to finance major projects in Latin America and to provide
technical assistance.

Loans are made or guaranteed by the bank from its ordinary
capital resources, which are provided by subseriptions of its mem-
bers. Financing is primarily for specific projects, including those
forming part of a national or regional developient program. The
bank is a supplementary source of finaneing for borrowers unable
to obtain a loan or guarantee from private sourees on reasonable
terms. Loans ordinarily eover up to 50 percent of the cost of a
project. Thus far transport has accounted for an almost insignifi-
cant part of the loans provided, but the bank’s operations have
made a significant contribution to development planning and re-
search.®

Another important regional organization providing assistance
for transport is the European Development Fund of the European
Economic Community. The fund finanees economic and social
development programs in the associated overseas countries. Con-
trary to trends elsewhere, it does so by grants rather than loans.
Capital is made available to the fund by members of the European
Economic Community. Of the amount allocated to speeifie proj-
ects, as of January 1963, 45 percent was for transport—more than
two-thirds for roads.' Projects are implemented through the de-
velopment programs of the associated countries. Once an agree-
ment for a particular project has been signed, the recipient
country is fully responsible for carrying out the work.

18 In 1061, the first full year of operation for the Inter-American Bank, loans totaling
$203 million were made to eighteen member countrics. These were financed by the bank’s
resources as well as those of the Social Progress Trust Fund. The latter consists of 3394
million of the $500 million that the United States made available to promote social progress
in Latin America as part of the Alliance for Progress. The Inter-American Bank has been
designated ndministrator of the Trust Fund.,

17 For the five-year period 1958-62, $600 million was made available. Approximately
$438.9 million of this had been alloeated as of January 1, 1883, of which nearly bhalf was
approved for transport projects—$140.9 million for ronds, $22.3 million for railways and
8325 million for ports. See *European Development Fund: Balance Sheet 1058-62,”

Informetion Memo, issued in January 1963 by the European Economic Community,
Brussels.
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Still anoiher regional arrangement is the Colombo Plan, in exist-
ence since 1950. This provides a framework for mutual develop-
ment assistance among countries of South and Southeast Asia, and
it serves as a channel for aid to the Asian nations from the older
members of the British Commonwealth and the United States.
There is no Colombo Plan fund. Each Asian member has its own
development plan, and assistance from its fellow members, Asian
and non-Asian, is on a bilateral basis. The plan does not control or
administer, but rather surveys needs and resources as a coopera-
tive body. Large investients have been made by member govern-
ments, supplemented in many instances by other foreign assist-
ance, but no systematic record is kept of the total capital involyed.
Asian members of the Colombo Plan not only receive aid but give
it in the form of loans and technical assistance to other members.
Indie has provided assistance to Nepal for the maintenance of
roads and waterways, and Japan has made a substantial loan to
India for a variety of development projects, including railways.

Total Financiai Support for Transport

The cumulative figure, as of June 1968, of all loans and grants
for transport by major United States and international donor
agencies over a twenty-year period lhas beer approximately $7.2
billion. This includes programs of the World Bank. the Inter-
national Development Association, the European Development
Fund of the Common Market, the Export-Import Bank of Wash-
ington, and the United States Ageney for International Develop-
ment and its predecessors. Transport project expenditures totaled
$6.5 billion, with the balance of $700 million representing non-
project assistance from AID and its predecessors, in the form of
equipment. Of the transport projects financed by these agencies,
the World Bank and IDA have supplied 88 percent and the Ex-
port-Import Bank /'3 percent, while AID, ICA, and the Develop-
ment Loan Fund aave together accounted for 26 percent. (See
Table 6.5.) Most of this financing has been in the form of loans,



TABLE 6.5. Cumulative Aid for Transport, United States
and International Agencies®

(In millions of U. S. dollars)

Total Percent
By Source
IBRD and IDA 2,508.2 38.8
Export-Import Bank 2,136.2 32.6
ICA 7470.0 14.9
DLF 561.0 8.6
AID 173.9 2.7
EEC (European Development Fund) 105.7 3.0
Total 6,555.8 100.0
By Method of Transport
Railways 2,587.4 38.7
Roads 2,080.0 31.7
Ports and inland waterways 562.0 8.6
Shipping 88.1 1.8
Air 671.7 10.2
Pipelines 64.0 1.0
Miscellancous 877.8 5.8
AID 173.0 2.7
Total 6,555.8 190.0
By Region
Afriea 862.0 13.2
Asia and Middle East 2,826.9 438.1
Western Hemisphere 2,016.2 30.
Europe 690.7 10.56
Oceania 159.6 2.4
Non-Regional 0.4
Total 6,555.8 100.0
Transport Equipment—AID 700.0°
Grand Total 7,255.8

Source: *“European Development Fund: Balance Sheet 1058-62," Information Memo, European Economic
Community, Brussels, January 1963, Othera based on Tables A.9, A.10, A.12, and A.13, and Tables 6.1 and 6.4,

® Over the life period of the nid organization to June 1063, except for the AID data which cover only through
June 1062und the European Development Fund figures, s of Junuary 1003,

b Tranaport equipment aid expended by AID and ita predecessors under non-project type aid between June
1952 and June 1003,
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which developing countries are expected to pay back. Loans by the
World Bank, the International Development Association, and the
Export-Import Bank of Washington have accounted for 71 per-
cent of all the aid for transport projects.

Only a few countries have received a sufficient amount of finan-
cial assistance from all these sources combined, however, to make
any substantial contribution to the solution of their transport
problems. India is one of them. India has negotiated a series of
loans with the World Bank, which total close to half a billion dol-
lars. The addition of Eximbank and Development Loan Fund
credits raises the Indian total to nearly two-thirds of a billion dol-
lars. This has averaged over $50 million per year. But most coun-
tries of the developing world have received much more limited
assistance.

In addition to loans, outright grants for transport by the United
States have not been inconsiderable, although most of them repre-
sent past transactions through the ICA, with some AID funds
added. Over an ecight-yecar period these funds have totaled $1.1 bil-
lion, or about $140 million per year.

To date the railways of the world have received the largest part
of the aid for transport projects, accounting for 89 percent of the
total. Roads have been the object of nearly 32 percent of the trans-
actions. Shipping and pipelines, generally in the private sector,
have received only 2.3 percent of the total, and ports 8.6 percent.
The air transport total has been nearly as great as that of ship-
ping, ports, and pipelines combined.

Geographically, the transport program has heen concentrated in
Asia and the Middle East, where 43 percent of total outlays have
been made. Western Hemisphere countries have accounted for 31
percent of the combined programs, and Africa 13 percent.1®

The increasing number of independent countrics and the
growing demands of Africa and Latin America are creating new
pressure for help. If the growing challenge of meeting the needs for

18 A large part of the financial assistance to emerging nations in Africa has been supplied
by Europcan countries to their colonies or former colonies.
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money and materials is to be met, the nccessity for larger amounts
of financial support is clear. To make additional help effective,
however, requires not simply money but other factors, including
the building of institutions and the transfer of knowledge.

Men and Management

Along with a shortage of funds, it was noted that developing
countries lack skills and experience as well as organizational ar-
rangements to perforn the tasks imposed by the transport func-
tion. A large number and variety of programs to meet these needs
are being conducted by international agencies, individual coun-
tries, and private institutions. They include the conduct of sur-
veys, the dispatching of missions, the training of personnel at
home and abroad, and the provision of advisory services.

World Bank and United Nations Technical Assistance

The World Bank has spent about $6 million on technical assist-
ance programs. Bank mission reports and special sector studies
have been influential in guiding transport development and in
paving the way for financing speeific projects. Missions organized
under IBRD auspices often survey the needs and potentials of the
economy as a whole, including the transport sector, to provide a
general framework for development efforts. Projects recom-
mended in these reports are often financed at a later date by loans
from the bank and IDA as well as by private capital.1?

More recently the bank has extended its overall economic survey
program to special transport studies, and considerable attention is

1 Bank survey teams have operated in twenty-two countrics, including Colombia,
Turkey, Nicaragua, Guatemala, Cuba, Iraq, Ceylon, Surinam, Jamaica, British Guiana,
Nigerin, Malayn, Syria, Jordan, (Italian) Somali, Thailand, Libya, Tanganyika, Venezuela,
Uganda, Spain, and Kenya.
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being given to analysis of individual projects. Financial assistance
has been given for transport studies in Colombia and Ecuador, a
highway study in Peru, a railway survey in Bolivia, and port stud-
ies in Haiti and Honduras. Funds have been allocated for the
study of bridging the Hooghly River in Calcutta, of building feeder
roads in northeast Nigeria, and of carrying out a road project in
Burma.

The bank also acts as executing agency for projects of the
United Nations Special Fund. A major study of transportation
problems in Argentina was undertaken on this basis, together with
harbor studies in British Guiana and Thailand.?* The Economic
Development Institute is another element in the bank’s program
of technical assistance, organized as 2 staff college for senior offi-
cials from less developed countries whose work involves cconomic
policy formulation and development programs.

As the number of countries participating in aid activities has
continued to increase, the bank has arranged ‘“‘consultative
groups”’ to mobilize and coordinate external assistance. They assist
recipient countries in planning their development programs, and
they advise aid-giving countries on the programs and projects for
which aid is being sought. Nigeria and Tunisia are among the
countries for which consultative group arrangements have been
made. Financing for development projects is arranged through
consortia of countries, whose members discuss and advise on the
relative merits of various development schemes and priorities.?

Programs of the United Nations include the Expanded Pro-
grainme of Technical Assistance and the United Nations Special
Fund for Economic Development. The Technical Assistance pro-
gram is involved primarily in advisory services, demonstration

30 The bank has also initiated a Developient Advisory Service to provide economie and
technical advice to inember governments,

1 As of June 1962, consortium members were Austrin, Canada, France, the Federal
Republic of Germany, Japan, The Netherlands, the United Kingdom, the United States,
and Belgium. Representatives of the World Bank and IDA attend consortium meetings.
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projects, and technical training. The Special Fund, on the other
hand, supports larger pre-investment projects, with emphasis on
surveys and feasibility studies to reveal natural resource poten-
tentials. Various affiliated agencies of the United Nations, such as
the International Civil Aviation Organization, are the executing
agencics for the projects that are selected, planned, and in many
cases financed by these two technical assistance agencies.

Technical Assistance Through United States Agencies

The Agency for International Developinent has financed ex-
tensive country surveys of transport requirements in Thailand,
Sicrra Leone, and in East and West Pakistan, and detailed studies
of specific transport projects in many other countries. But tech-
nical assistance efforts of the United States are focused particularly
on training. This activity draws on the resources of nine hundred
universities and on seven thousand private industrial firms, the
former for instruction and the latter for on-the-job training. Since
1953 the United States has sponsored the training of nearly 60,000
persous at home and abroad under the Participant Training Pro-
gram. During 1961, 8 percent of these trainees were in transport.?
Complementing the Participant Training Program have been
technical missions sent to less developed countries for on-the-scene
guidance. As of mid-1961, 8,500 United States technicians were in
the field, 10 percent of them on transport missions.?

A speeial type of overseas technical assistance at the community
level has been provided in recent years through the operations of
the Peace Corps, a scmiautonomous agency within the United
States Department of State. The corps helps the people of de-
veloping areas meet their needs for trained manpower through
everyday contact with volunteer workers from the United States.

B AID, QOperations Report, Data as of March 31, 1962, pp. 8, 71; Operations Report, Dala
as of June 30, 1961, pp. 14-15.
B ICA, Operations Report, Data as of Juns 30, 1961, p. 18.
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Projects have involved predominantly social services, with par-
ticular emphasis on secondary education, health, hospital facilities,
and improved agricultural methods. But considerable work has
been undertaken to provide better rural and village roads, and to
assist in the development of skills to operate transport facilities.
The main task is to mobilize communities to handle their own
problems.

In Afghanistan, a number of volunteers have helped in the
development of repair and maintenance facilities for the recently
mechanized transport system. In Colombia, volunteers are work-
ing with local crews engaged in building access roads. In Ecuador,
Malaya, and many other countries, large areas are sparsely in-
habited, uncultivated, and relatively inaccessible due to the lack
of even rudimentary roads. Peace Corps volunteers are introduc-
ing the necessary skills and are working with local apprentices to
get the work done.

Partieipating in the foreign aid program are a number of federal
government agencies concerned with transport in the United
States. These organizations cooperate with both United States and
international agencies in extending technical help to the less
developed countrics. The Bureau of Public Roads in the Depart-
ment of Commerce, for example, provides assistance for highway
development.?* Funds for these operations are obtained from the
Agency for International Development, the Eximbank, the World
Banlk, and occasionally the host government. When a loan or
grant for a highway project is made by one of the aid organizations,
either the aided government or the financing ageney may ask
for highway engineering services, equipment specialists, and ad-
ministrative consultants. These the bureau provides through its
own staff or through engineering consultants, contractors, or state
highway departments.

Typical of the projects undertaken by the Bureau of Public

* Tn 1962 it was operating in fourteen countries: Ethiopia, Iran, Jordan, the Philippines,
Sudan, Nepal, Lebanon, Laos, Yemen, Peru, Colombia, Cambodia, Spain, and Brazil.
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Roads has heen its work in Cambodia, where overseas staff has
done field engineering work and drawn up contract plans and
specifications for road rehabilitation. Peru was assisted in planning
and implementing highway projects financed with loans from AID
and the Eximbank. In Ethiopia, the bureau has helped to imple-
ment three main highway projects financed by the World Bank.
Bureau staff also administers training schools in Iran, Jordan,
Lebanon, Sudan, Yemen, and at the Pan-American IHighway
Training Center in Colombia.

The Federal Aviation Agency provides developing countries
with technical assistance in uviation. It conducts surveys of air
transport requirements, and recommends priority projects. FAA
participates in aviation projects financed by AID or Eximbank,
by installing ground facilities, modernizing aviation equipment,
and training operators and maintenance personnel.

The Role of Private Industry

The domestic supply of transport equipment is an important
factor in the provision of transport services in developing coun-
trics. Such enterprises are being encouraged in the private sector
by both bilateral and multilateral guarantee and financing pro-
grams. For United States industries operating overseas, the In-
vestment Guaranty Program encourages new private investment
by guaranteeing up to 75 percent of the risks of inconvertibility
and loss of investment due to expropriation, war, and revolution.
By mid-1962 the United States had entered into agrecements for
investment guaranties with fifty-three nations, and more than $1
billion in United States private investments have been guaranteed
under this program.

Guaranteed private investments have included companies pro-
viding motor vehicles, raitway equipment, automobile tires,
parts, and accessories in such countries as Iran, the Philippines,
Turkey, Afghanistan, Taiwan, Costa Rica, and Jordan. In addi-
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tion to investment guaranties, the Agency for International De-
velopment extends local currency loans to United States private
industries or their foreign affiliates.?® Assistance to private inves-
tors is also furnished by the International Finance Corporation,
an affiliate of the World Bank, which helps to locate investment
opportunities for private business in developing nations.

Private corporations themselves are providing aid by their par-
ticipation in training and other technical help. Trans-World Air-
lines assisted in the development of Ethiopian Airlines through an
agreement by which it provided advice and supervision in naviga-
tion, communications, maintenance, accounting, financing, and
customer relations. The project was made possible by a loan from
the Export-Import Bank. Loans to the Iranian State Railways
from the Eximbank to finance the substitution of diesel for steam
locomotives, also set the stage for technical assistance by General
Motors Corporation, manufacturers of the new equipment. The
corporation trained Iranian railway technicians at its factory and
in the shops of United States railways. These technicians then
established training operations for railway operating and mainte-
nance personnel in Iran.

In most of the less developed countries, private foreign indus-
tries are also producing a variety of produects that support trans-
port operations. These aetivities are undertaken on a purely busi-
ness basis withiout government help. Their operations have been
an important complement to publicly financed economic assist-
ance. These activities have supplied capital, transplanted mana-
gerial and technical skills, and substituted domestic production for
imports. They have made a contribution to improved transport
that is often overlooked.

% The Cooley amendment to P.L. 480, adopted in 1957, requires that up to 25 percent
of P.L. 480 forcign currencies be made available for lending to private American enterprise
for use in the countries purchasing the P.L. 480 commodities, or to foreign business firms
that help expaud markets for United States agricultural products. AID inherited the ad-
ministration of the Cooley Loan funds from the Export-Inport Bank. Sce Robert E, Asher,

Granta.‘,'Loans. and Local Currencies: Their Role in Foreign Aid (Brookings Institution,
1061), p. 11.
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Effects of the Transport Aid Program

Aid for transport from the rich countries to the poor, most. of it
delivered during a decade and a half, has had significant impacts
on development. The global system of jet air transport that has
brought the world’s major cities so close together was made possi-
ble to a large extent through programs of assistance for aireraft
purchase, airway and airport construction, and aviation training.
Extensive nelworks of regional air services have also been created
with the help of resources from the more developed countries.
The resulting communications within developing areas and be-
tween the ricl councries and the poor have been a key factor in the
conduct of public and private affairs and in the transfer of knowl-
edge and skills. Without this global system of air transport, the
magnitude of the current effort to improve living standards
throughout the world would have been impossible.

The effects of the aid cffort are also evident in the improvements
to surface transport that have been made both for water and land
riovements. Modernized railways, expanded port facilities, and
new roads and motor vehicles serving previously inaccessible arcas
provide impressive testimony in numerous countries of solid ac-
complishment.

Two things should be said about the size of the bill to get this
transport revulution under way. First, seven out of every ten dol-
lars represent loans from the Export-Import Bank and the World
Bank that are being repaid with interest, and represent no net
financial support from the finaneing countries. Second, much of
the balance that is more in the category of aid is designed not
simply to assist the poor countries but in addition to market the
products of developed countries. When the Agency for Interna-
tional Development concludes a loan agreement with Ethiopia for
the purchase of United States aviation cquipment, the direet bene-
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ficiaries are not only the Ethiopian Ministry of Public Works and
Communications, but the Kansas City Metal Products Company,
the Detroit Tool Engincering Company, and half a dozen other
midwestern suppliers. United States loans are restricted for the
most part to the purchase of American made locomotives, trucks,
aircraft, and other cquipment. Aid does not represent the largesse
that many people assume it to be. Actually, it is an outlay that has
benefited both donors and recipients.

It is also clear that part of what has been spent has been wasted
and that aid efforts for transport have often been dissipated to the
point that they have produced inconsequential results. The politi-
cal pressure to share available resources with as many people and
as many places as possible is felt both internationally and domes-
tically. Funds available for transport have often been spread thin
to include as many eountries as possible. Roads that ought to be
built to cover long distances are typically built in short sections.
Work may proceed in twenty or thirty different places, and for
what. sometimes seem to be as many years. And where there has
been concentrated effort, it has not always been where transport
needs were the most, but where credit risks were the least.

It must be remembered, however, that the assistance efforts of
the past dccade and a half represent a massive experiment in which
for the first time the rich countries have tried to do something to
help the poor. It is a tribute to those who have participated that,
out of the coufusion, the various aid programs for transport have
made so considerable a contribution to development. The ques-
tion is how the task can he more effectively accomplished in the
future. For in light of so many unmet needs, the fact that the re-
sults were less than they might have been is unfortunate. The
need, therefore, is to take advantage of the knowledge and experi-
ence gained during the first decade and a half in order to make
adjustments in the long-term effort.
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Goals for F oreign Aid

Four principal revisions will be necessary to achieve a more
effective external assistance program for transport. (1) The trend
toward providing aid for transport through international channels
and multilateral arrangements should be furthered. (2) Transport
development should be a continuing effort with donor countries
making long-term financial and administrative arrangements that
developing countries can rely on. (3) Pre-investment surveys of
transport needs should be improved to aveid costly misallocation
of resources. (4) A global effort is needed to cu: ry out rescarch and
development and to analyze and distribute usefu! information and
experience to guide all developing countries.

Strengthening International Charneis

The foregoing recitation of foreign assistance efforts aimed at
improving transport indicate that there are mixed motives at
work. An attempt to classify the confusion suggests that there are
six reasons for conducting aid programs: the pursuit of humani-
tarian purposes, the provision of subsistence aid, the furtherance
of military objectives, the offering of bribes, the building of pres-
tige projects, and the promotion of cconomic development.? These
motivations often introduce contradictions and conflicts that
cither nullify or reduce the effectiveness of aid efforts in accelerat-
ing developnent. A transport faeility built for strategic purposes
may divert local resources from transport improvements needed
for development, or a political decision to build a road primarily to
please some one may end up carrying nothing and pleasing no one.

These categories of motives Lelp us to see more clearly the ap-

* Hans Morgenthau, “A Political Theory of Foreign Aid,” American Political Science

Heriew, Vol. LVI (June 1962). Reprinted in the Congressional Record, Vol. 108, Pt. 11
(A"1g. 1, 1962), pp. 15330-34.
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propriate roles for international and bilateral assistance efforts in
the future. The first and second categories of aid, which are moti-
vated primarily by humanitarian instincts, should continue to be
maintained for whatever contributions individual countries might
care .0 make. International channels are also available for such
assistance through the United Nations and other multilateral or-
ganizations. Aid for reconstructing the transport faeilitics devas-
tated by carthquakes in Chile and Yugoslavia are examples of how
both individual countries and international agencies played a role.
The third, fourth, and fifth categories of assistance, however,
should obviously be confined to 2 bilateral basis. These may or
may not play a role 1n raising levels of living, but they are associ-
ated with an extension of military strategy or political influence
aimed at helping the donor.

The sixth category of aid, for cconomie developwent, presents a
different motive that requires a different treatment. Assistance to
provide transport facilities for sclf-sustaining development should
be granted on the basis of an overall economic strategy adhered to
by both recipients and donors, regardless of the sclfish interests of
the latter. In other words, aid for this purpose should be judged by
objective appraisal of what is best for the aided country. Bilateral
arrangements, if they adhere to preplanned programs in the de-
veloping countrics, ean carry out an orderly program aimed at the
goal of improving levels of iving. The plans themselves, however,
and the pre-investment surveys, should be arrived at without mix-
ing economie development goals with other motivations. This sug-
gests at a very minimum that pre-investment surveys and plans
should have international sponsorship. But even with multilateral
agreement on plans and objectives, it may be difficult to avoid
tensions and disagreements between donor and recipient nations
when aid is given on a bilateral basis. Technical requirements or
other stipulations are more readily accepted when groups of na-
tions are making the rules than when there is any hint of dictation
from one country.

A good case can be made, then, for the conduct of transport aid
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programs through multilateral arrangements that remove the pos-
sibility of mixing development goals with extrancous motives.
The United States is conducting aboul 10 percent of its foreign
cconomic assistance activities through international agencies. It is
the principal contributor to the technical assistance and develop-
ent programs of the United Nations and the largest single con-
tributor to the operations of the World Bank and its afliliates. A
continuing trend in the direction of working through international
channels will help to remove the temptation for development as-
sistance to be a mixture of otlier things as well.

An internationally sponsored aid program has other advantages.
It provides an opportunity for the financial burden to be shared
more equitably among countries in a position to participate, in-
cluding smaller countries whose resources are insufficient to sup-
port a separate foreign assistance program. International programs
can also help to conserve the short supply of qualified personnel.
A major weakness of bilateral aid programs is the absence of staff
in overseas missions that can help to program desirable transport
projects and prepare applications for loans or other assistance.
The need is for people who can relate transport plans and programs
to the problem of raising standards of living. ‘The world supply of
persons with these capabilities is not large, and the demand for
them is expanding. The most immediate solution is to make the
aveilable supply go as far as possible through greater reliance on
the international conduct of assistance programs.

The World Bank and the International Development Associa-
tion provide an obvious channel for both transport survey work
and for transport investment financing on a global scale. "These or-
ganizations, as noted carlier, are already heavily engaged in the
transport sector, and the extension of the bank’s interests and
influence througli the IDA has given it much greater potential for
dealing effectively with transport problems.

Complete reliance on a world organization, however, would be
not on!y* politically impractical at this time but would inevitably
reduce the amount of assistance available. Thus, an international
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approach to aid should also be sought through regional arrange-
ments such as the Alliance for Progress, the European Develop-
ment Fund, and other multilateral programs. And where special
ties exist between two countries, the resulting aid program may
be on a sufficiently large scale to favor a continuation of bilateral
aid.

Matched Grants for the Long Pull

T . . . . . .
¢ A second new direction for improving foreign assistance efforts

should be to view the task as a long-term operation. Improving
transport requires a long period of time for planning and construct-
ing facilities. These responsibilities call for appropriate govern-
ment institutions, good administration, and financial planning. If
external assistance is to be effzctive for development, all these in-
gredients of the transport program must be included.

Some usefu] lessons in continuity car be learned from the ap-
proaches taken by the United States in its program of federal aid
to the states for roadbuilding. Federal aid for highways in the be-
ginning required the states receivip 1 assistance to match aid, to
establish a highway department, tc engage the services of engi-
neers, and to designate a !imited mileage of highways elipible for
federal funds. It was further provided that road funds wouid be
withheld in the future unicss design standards met federal specifi-
cations and projects were properly maintained.

Aid to developing countries could also be made more effective if
a limited mileage of principal road, rail, water, and air transport
routes were designated o+ eligible for external assistance. The
necessity of laying out the most important national transport
routes would serve as the initial step toward developing an inte-
grated system and programing its improvement on a long-term
basis. Desirable administrative arrangements to permit the trans-
port systemn to be viewed as a whole and in relation to other na-
tional objectives would be encouraged in the process. The result,
in addition to making aid expenditures more effective, would be to
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increase the enthusiasm of financing agencies in a yiosition to pro-
vide assistance.

The laying down of conditions under which financing is provided
is not a chore that individual donors perform gracefully or cffec-
tively. The World Bank can and does prescribe changes in trans-
port organization and administration, as well as physical and
financial alterations prior to an agreement with respect to financial
support. Stipulations of this kind are often necessary to make
projects effective and useful, to avoid waste, and to assure that the
developing country gets what it bargained for. The conditions
under which financing is provided are in reality the directions for
employing resources productively. Stipulations written into aid
transactions can help to shift part of the burden of unpopular
decisions from local officials. In addition, to the extent that aid-
giving machinery is international, the prospects of obtaining com-
pliance ave better than if countries were free to shop for help from
a variety of other sources as a means of avoiding restrictive com-
mitments.

Closer controls over financial assistance through international
agreements would also make practical a system of grants instead
of loans. There is serious doubt that in the long run large-scale
efforts to raise transport standards in less developed countries can
succeed if assistance from outside resulls in a heavy accumulation
of debt service obligations. Projects in the rapidly changing field of
transport will not avoid the obsolescence of a half century. The
argument that general development resulting from today’s loans
will provide the capacity to pay tomorrow is not convincing in the
light of history. There will be even greater possibilities for trans-
port obsolescence in the years ahead. The dilemma, then, is that
short-term loans are heyond the financial capacity of poor coun-
tries, and long-term loans extend payment beyond the life of the
transport provided.

In this setting, the emphasis on loans in curzent aid programs is
supportable only if it is understood that repayment obligations are
partly a fiction that spares the feelings of both donors and re-
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cipients. For it is clear that the rules will have to be altered in
subsequent years to remove the burden of repayment where this
proves necessary.

Many transport projects continue to warrant the use of develop-
ment loans, especially for equipment purchase, snd many institu-
tions can continue to provide assistance of this kind. For other
projects, however, and especially for basic facilities such as river,
road, and airway improvements, the use of grants offers the only
promise of stepped up efforls without future financial difficulties.
Grants could be made on a businesslike basis if they were matched
by the recipient countries on a sliding scule determined by finan-
cial eapacity, and if eligible projects were selected on the basis of
their priorities in a planned system of facilities. Year-to-year grants
patterned on United States highway experience, with stipulations
concerning design and maintenance, would provide closer control
over the use of foreign assistance funds than if capital transfers
were made through occasional loan agreements.

Wlere, then, is the grant money to come from? The European
Development Fund made available by the Common Market
countries primarily for African nations suggests the pattern for
comparable efforts elsewherc. The six nations contributing to the
fund provide over $100 million a ycar for development assistance.
This example suggests that all developed nations should help to
provide a source of grants for developing countries on the basis of
an agreed percentage of gross national product.?” Provision for
matching these funds in the developing countries could be aided
by levying gasoline taxes and other fees on transport cquipment
and usage. Taxes to create a matching transport fund could be
initiated at a modest level, much the same as user taxes were first
levied by the states to h~!'y match federal grants in the United
States. These levies could be increased with the expansion of eco-
nomic activity and the improvement of transport conditions.

31 Barbara Ward, The Rich Couniries and the Poor Couniries (W. W. Norton & Co.,
Inec., 19569).
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Pre-Investment Swurveys Through the United Nations

In addition to improving the channels and methods of external
assistance, a critical task is to improve the surveys and plans for
transport investment programs. The pre-investment surveys being
supported by the aid-giving countries are the key to effective pro-
gram deeisions. Good surveys inerease the chances that the right
amount of the right kinds of things will be done at the right time.

Transport surveys to date, and the recommendations for trans-
port investment stemming from them, leave something to he de-
sired. The previous discussion has made clear that most of the
pre-investment studics have not translated economic goals into
transport demand, that they have not adequately considered the
transport alternatives offered by modern technology, and that
most of them overlook solutions to transport problems to be found
outside the transport sector. If pre-investment surveys are un-
satisfactory, loan decisions which establish how much and what
kind of transport investment will be needed must also be unsatis-
factory.

The problem is not casy, and the quest for high yuality will have
to await more experience and more rescarch. Meanwhile at least
one condition can be met. Pre-investment surveys should be ac-
ceptable to all agencies engaged in the business of financing what is
recommended. Aid-giving agencies should agree on the types of
studies undertaken and on the questions to be answered, and they
should make cooperative arrangements to have these surveys
made.

The task of providing effective investment guidance requires a
cooperative cffort by all nations, developed and less developed. It
would be difficult to avoid the conelusion that international aus-
pices should be relied on. Such an arrangement avoids inany of the
problems that are inevitable when responsibility for the assess-
ment of need is lodged in any one nation. The less developed
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countries, as members of the United Nations, also have the satis-
faction of being both sponsors and recipients of assistance, and of
knowing that the recommended improvements are as free as pos-
sible from the bias invited by single-country surveys.

The United Nations is the key agency. The Special Fund is al-
ready supporting cxtensive pre-investment survey work through
the specialized agencies, and the World Bank has played a central
role in transport survey work. The bank has a number of advan-
tages that qualify it, including a permanent international transport
staff, an acquired experience in this field, and the resources and
reputation that allow it to draw on outside sources to help to sup-
plement its own capabilities. An additional asset is the bank’s con-
cern for development as a whole, which has helped it to view trans-
port in perspective. The bank also has a stake in supporting pre-
investment surveys and in improving their quality because of its
financial comnmitments.

If pre-investment surveys of transport are conducted through
international channels and capital assistance shifted more and
more to multilateral arrangements, the role of the United States
aid program for transport could take on a new complexion. Rather
than attempling to provide every type of assistance, the United
States might conzentrate on these aspects of economic develop-
ment for which its talents best qualify it.?$ This suggestion is par-
ticularly appropriate to the transport field. The United States is
being placed in the position of supporting projects rejected by
international agencies. Meanwhile, it has demonstrated special
talents in such activities as technical assistance and training, the
work of the Peace Corps, and the Food for Peace program. Ameri-
can aid could make its maximum contribution to the solution of
transport problems if, in addition to contributing substantially to
international agencies, it were to concentrate its attention on insti-
tution building, research and c'cvelopment, and training.

** Robert E. Asher, “Multilateral Versus Bilateral Aid: An Old Controversy Revisited"
(Brookings Instilution, 1968), Reprint No, 66, p. 716.
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'Researck and Education Thirough a World Center

Promising new directions for foreign assistance policy can be dis-
covered through an organized research cffort aimed at new and
more cffective ways to promote development. This program in the
transport ficld should be designed to improve understanding of the
role of transport in the development process, and to reveal effec-
tive means of overcoming transport difficulties. Attention should
be focused not only on studies in the social seiences but on the pos-
sibilities of rescarch and development in the physical sciences that
can accelerate courses of action found to be desirable. The success
of military rescarch and development in creating new systems for
war demonstrates the potential payoff that could result from focus-
ing research on problems of peace.

In addition to individual country research and development,
there is urgent nced for establishing a World Transport Center to
serve the United Nations. The center would be the fceal poizic
for research and education in a vital area that has been fragmented
and neglected.”” The world transport center would relate the
work of the specialized agencics and of the regional comnmissions.
The regional commissions could play a supporting role through
regional transport staffs in Bangkok, Santiago, Dakar, and
Addis Ababa. This would provide for an interchange of experience
among member countries in various parts of the world, would pro-
mote regional transport solutions, and would direct rescarch and
training efforts toward the solution of common problems.

There is already a large and growing volume of infcrmation in
both the developed and the less developed countries that skould be

* The United Nations at one time attempted to focus transport responsibilities in the
Transport and Communications Commission, which was the transport adviser lo the
Econcmic and Social Council and the coordinator of activities in the various U.N. organi-
zations dealing with this subject. The potentials of the commission were never fully
realized, and it has since been discontinucd. See Robert E. Asher and Others, The United
Nations and Promotion of the General Welfare (Brookings Institution, 1057), pp. 427, 450.
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analyzed and made available to help guide transport improvemen
programs. The supply of capital assistance may be limited, and i
may be necessary to concentrate efforts to get results, but no cas
can be made for being parsimonious with advice. The need is fo
machinery by which useful information on transport problems an.
solutions can be made known. Developing countries stand to bene
fit greatly from a knowledge of what others have done, successfull;
and otherwise.

The experience of newly developing countries themselves i
especially pertinent. A primary need is to evaluate transpor
activities to date to find oul what happened after a trans
port project was undertaken, to compare what happened witl
what was anticipated, and to observe the factors that contributes
to the results.

Very little is known about the impact that transport facilitie
have had on development and about the factors that favor or re
tard maximum results. The degree of ignorance can be reduced by
establishing machinery io provide before-and-after analyses o
transport investments. Failure to provide this feed-back to guid
foreign aid cfforts is an oversight. The res.son has been partly the
pressure to get on with the job, but there has also been a relue
tance to evaluate past decisions that might reveal errors of judg
ment. But refusal to learn from experience is 2 more grievous erro:
than the mistakes that might have been made by those who tool
the initiative to get things done.

If the Decade of Development is to close with a record of rea
accomplishment, the strategy will have to include more adequatc
support through grants, greater reliance on international channels
improved survey techniques, more effective educational efforts
the retrieval and dissemination of useful information, and more
imaginative efforts to innovate through research and develop:
ment. These steps are all part of a broader strategy for mobility
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A Transport Strategy for

Development

TIE REVOLUTION IN TRANSPORT is playing a major
role in the social and economic revolution around the world. Mo-
bility has contributed to development not only by increasing do-
mestic commerce and world trade, but by establishing contacts
among peoples and nations. In the process, it has made possible a
global awarcness of the problem of poverty and a global effort to
find solutions. The scientific breakthrough in transport has ac-
:elerated the process of learning and extended the influence of those
ittempting to apply it to the task of improving man’s lot. Every
rofession is being affected by a more rapid evolution of thought
ind a greater capacity to act on an international bas's. Transport
ind communications have set the stage for man to think his way
1s well as work his way out of bondage.!

Soon the international web of communications will be drawn
ighter around the world. Supersonic flight will mark a new tri-
tmph over time and distance, and all parts of the globe will be

linked orally and visually through satellite communications. This
will not be a world in which it can be argued that the future of
countrics on the lower rungs of the development ladder is of no
concern to the future of those on top. No country will be able to

! Pierre Teilhard de Chardin, The Phenomenon of Man (Harper and Brothers, 1059),
pp. 280-40.
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escape the reality of its political and economic interdependence
within the world community.

It is evident, however, that in poor countries the web of com-
munieations does not extend beyond the major cities and main
intercity routes. The transport revolution has been coniained in
scattered economic islands where mobility and some degree of
prosperity go together. There are still vast arcas where immo-
bility and poverty persist.

Experience in both the developed and the less developed coun-
tries makes it clear that transport has played a key role in helping
to overcome poverty. In many instances, the failure to provide
adequate transport has been the major missing element impeding
economic and social progress. But often transport facilities have
failed to make an effective contribution. Projects built on the
chance that development would follow have led to costly disap-
pointments, and other sectors of the economy have been denied
resources that could have been put to better use. Knowing when,
where, and i what eircumstances transport will make a positive
contribution to better living is the key question.

"here are no easy guides to success or failure for the transport
decision maker. Transport policies that make sense have to be
derived from development objectives that also make sense. The
most vrgent need is to create a new state of mind in which trans-
port decisions are clearly seen as an integral part of other policy
decisions. To do this will mean giving up some global misconcep-
tions about the transport function.

The mistake that causes the most trouble is the view that
transport is a separate sector of the cconcmy. In reality, it 's not a
sector but a link among sectors. As a consequence, the idea that
transport should be improved for its own sake is erroneous. Ac-
tually, the only justification for providirg transport lies in serving
other objectives. Transport cur: not be planned and managed in
isolation, for what is done or not done to provide mobility and
access will often determine the success or failure of the develop-
ment effort.,
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This conception has generally concealed the fact that supplying
transport is different from meeting other needs. Combating
hunger, for example, calls for a specific target for food, expressed
in a definite number of calories per person per day. Goals for edu-
cation can be expressed in plans for children to be instructed
through a specified number of grades. But comparable goals for
transport would be irrelevant. It cannot be specified that every-
one needs to travel a hundred miles a year, or that for each per-
sor a thousand ton miles of freight should be hauled. It is im-
possible to say what amount of transport is enough or too much
except in relation to purposes served. Food is necessary to live,
and education is necessary to live well, but transport is necessary
only to the extent that it helps people to eat, to become educated,
or to achieve some other economic or social gain,

As a result, it is impractical to lay out a program for transport
unless economic trends and ohjectives are known and translated
into transport demand. Then the attempt can be made to deter-
mine how much transport is called for, where it is needed, and
what kind it should be. The task is not easy. Providing mobility
is not like producing cement. When cement piles up in warehouses,
someone will see that a halt should be called to making more.
But a country can go on for years providing more transport than
it needs, and there will be no tell-tale surpluses to suggest a
different course. When transport facilities are built that are not
used, it is difficult to shut them down like a factory, and it is easy
to repeat the same mistake in some other location. The payoffs
from transport have been spectacular, but so have the losses.

The engineer is generally saddled with the job of determining
what is required. In carrying out this role unaided, he is obviously
miscast. The engineering contribution is not to determine the need
but to meet the need. It is up to those responsible for food produc-
tion, industrialization, and other targets to say what transport
will be required. It is then the task of the builders to determine
alternative ways of proceeding, to estimate costs, and ultimately
to create the facilities. A systems appre:>ch to solutions is needed—
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meaning not simply that the transport system should be viewed as
a whole, but that transport has to be related to the economy. To
do this effectively calls for a strategy for mobility.

Determining Transport Needs

During carly stages of development, a given percentage in-
crease in national produet will be accompanied by a considerably
larger percentage iz rease in freight traflic. Conversely, an increase
in freight inovement will be accompanied by a substantially lower
percentage increase in the growth of national produet. In coun-
tries that have achiev. ! a high degree of development, however,
the growth of traffic tends to parallel the growth of economic ac-
tivity. Countries such as the United States and Canada have been
experiencing this relationship for some time. In the future, how-
ever, the cffect of further technoslogical ehange, particularly in food
precessing, sources of energy, and techniques of communications,
may lead to an ceonomic environment in which inereases in living
standards will be achieved with less than proportionate increases
in transport volume. A strategy for mobility in developing coun-
tries should aim at approaching more rapidly the relationship
between economic growth and transport volume that characterizes
developed countries. Ultimately it may be possible for poor coun-
tries to achicve more wealth with less transport through the appli-
cation of scientific and technological innovations.

Investment in transport as a percentage of total investment also
tends to decline with economic growth. This trend can be furthered
by more effective use of existing facilities, better organization, and
improvements in administration, as well as by avoiding overdesign,
by construction in stages, by the sclection of the most appropriate
technology, and by eflicient construction methods. In other words,
developing countrics should tale measures that will cause a given
investment in transport to accommodate as much traffic and add
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as much to the national product as possible. This should be the
guiding principle in the cunstruction and operation of individual
projects as well as trapsport systems. The sum of individual
projects will determine for the cconomy as a whole whether the
aggregate relationships between levels of economic activity, vol-
umes of traflic, and transport investment reflect a satisfactory
degree of transport eff “ieney. The clements of a strategy to ac-
complish this goal will differ among countries in different stages
of development, but in all cases the first step is to determine what
transport is needed.

Surveys of natural resources are a prerequisite for providing
information on what a nation has to work with—its land, water
supply, soil conditions, minerals, forest reserves, and power poten-
tials. No nation czn afford to remain ignorant of its resources,
which are the essential basis for making developraent decisions.
Aerial mapping and exploration can help to discover natural
wealth and to determine feasible transport routes quickly and at
low cost. The entire area of the less developed continents should
Le systematieally explored and mapped with international assist-
ance as a first step toward a strategy for development.

To establish development goals, resources have o be ~ompared
with the needs of the people, and targets set to guide the effort
toward better living standards. Goals include requirements for
food and other agricultural products, for housing, schools, and
health services, for jobs in industry, for power, and fg» transport.
Development plans to help guide nationai, regional, and urban
growth are necessary as a means of allocating capital, labor, and
entrepreneurial skills cffectively and consistently.

To translate traffic into transport needs, aggregate demands for
transport can be estimated from the top down on the basis ef eco-
nomic indices, overall traffic trends, and production targets. Esti-
mates of demand for specific routes aud areas, however, require
krowledge of the location of economic activities, sourcas of sup-
ply, and markets.

‘The translation of teansport demand into physical needs re-
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quires a comparison of projected passenger and freight movements
witl. the condition, capacity, and use of existing transport facil-
ities. Physical needs can then be translated into financial require-
ments by determining to what extent projected use is to be accom-
modated by new investment, improvements in existing plant,
better maintenance and operation, or measures to influence de-
mand.

Economic justification of transport expenditures can be meas-
ured in part by increased production from reductions in transport
cost and improvements in service for traffic already moving. But
an additional measure is the volume of new production created
by activities that greater mobility makes possible. In judging the
desirability of improved transport, newly generated traffic may
be the miost important factor as well as the most difficult to esti-
mate. In addition, many of the projected benefits from improved
transport will be intangible and difficult to measure. They include
the achievement of greater political unity, internal security, the
development of cultural ties, the transmission of new ideas and
new techniques, the provision of better health services, and the
improvement of education. Fortunately, however, most of these
benefits arc realized only through the movement of traffic. Traffic
measures the success of a transport service, and estimates of
traffic are the key to economic justification. The decision to im-
prove transport, therefore, depends on whether the volume of
goods and passengers to be moved will add sufficiently to the
wealth of the country to cover the cost.

To date, the projection of traffic has been made by predictions of
what is likely to happen if the improvement is made. These hap-
penings generally depend on a variety of private decisions that
may or may not be taken after better transport has been pro-
vided. A strategy for mobility should seek to assure that such
developments actually materialize. Instead of building a road in
the hope that it will lead to increased agricultural output, steps
should be taken to help make new production possible. This may
require colonization programs, fertilizers, irrigation, or agricul-
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tural extension services. To provide only for the transport facility,
leaving the rest to chance, is an uunccessary gamble. Instead of
guessing about the future, it will often be necessary through a
balanced regional development program to help fashion the
future.

Estublishing the need for transport investments has become
more and more dependent on the presentation of eclaborate
analyses of project costs and benefits. This precess has facilitated
the task of decision-making, but there are two dangers in the
current trend. One is that concentration on individual projects
can limit economic perspectives and defeat the objective of de-
veloping an integrated transport network. Second, the concentra-
tion on project proposals has led to meticulous and time-consum-
ing study of detuils, the validity of which may depend on broad
underlying assumptions that depend primarily on good judgment.
If the now affluent countries had put their faith exclusively in
benefit-cost ratios, it is not altogether clear that they would have
achieved their present state of development.

The Choice of Technology

The cost, performance, and development impact of alternative
methods of transport will differ with the transport tasks to be
performed, with geography, and with resource availability. Rail-
ways and water carriers will continue to be the preferred method
for long hauls and heavy traffic. The movement of food grains,
staple agricultural commodities, industrial raw materials, and
fossil fuels make up the bulk of the traffic moving by these meth-
ods. But road transport continues to be the most rapidly expand-
ing method of transport and accounts for the largest share of
transport investments, A large proportion of transport for short
hauls, high-valued commodities, perishables, and small consign-
ments will be by motor vehicle. Roads afford the best means of
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providing access to land and other resources, and affect the lives
of the largest number of people. The fact that road transport
comprises & much larger network of routes than ecither rail or
water transport makes it the most universal method of move-
ment.

A common mistake is the attempt to maintain uneconomical
railway services that could be provided more satisfactorily by
other methods. A related policy that frustrates development is
restricting the use of motor vehicles on grounds of protecting the
railways or conserving resources. The railways are not protected
by the retention of traflic they are not suited to carry, and the
resources conserved by irhibiting the growth of motorized trans-
port have to be weighed against the resources that as a result
remain unused.

Although road and rail transport generally account for as much
as 75 percent of the transport bill, other methods of movement
are playing an increasingly important role. From many points of
view, the airplane and helicopter arc ideal transport media, since
they require a minimum commitment of resources and provide the
necessary services within a minimum time period. The fact that
air vehicles refuse to fly without proper upkeep has also inculeated
good maintenance practices in the most unlikely places. The
pipeline, too, has much to commend it, being the ideal method of
transport from the standpoint of economic planning. No one
builds a pipeline without knowing what is to be piped. The
greater use of both these forms of transport should be beneficial to
developing countries.

Technological advances, especially in ground-effect machines
and air transport, promise new possibilities for the solution of
transport problems. The difficulty of foreseeing the future course
of technological development and the certainty that innavations
will continue to render existing facilitics obsolete emphasize the
importance of flexibility and the need for avoiding unnccessary
commitments. This can be accomplished by adopting minimum
standards, avoiding large fixed investments, and favoring projects
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with an early pay-off. Meanwhile, research and development
efforts to hasten the practical use of new methods of freight and
passenger movement will be of key importance and should be given
top priority. The greatest hope is that science and technology will
provide entirely new ways of solving old problems.

Technology outside the transport field offers important oppor-
tunities for influencing the nature of a country’s transport prob-
lems. Energy sources, energy distribution, and processing tech-
riques for agricultural and mineral output may greatly lessen the
transport burden. So may the location of industrics and the design
of urban areas. Scientific innovations that reduce unneceessary
demand for transport may prove as important as increasing trans-
port supply.

Improvement of communications will also be important. If a
nation is to emerge from subsistence, the most important trade
will be the trade in ideas. An effective development program re-
quires an understanding of what is at stake. Participants need to
know that living conditions can be improved and that economie
progress has something tangible to offer. A revolutionary move-
ment toward higher living standards will not take place until the
word gets through to arcas and people now beyond reach. Thus a
basie requirement is & communications network for the dissemina-
tion of knowledge, and this network no longer depends exclusively
on transport. Communications can provide a new impectus to
growth by extending the scope of technical advisory services, by
compensating for the scarcity of teachers, and by expanding
medieal aid and other help to remote areas.

Implementing Transport Strategy

The conventional practice of planning and operating competi-
tive transport media under separate administrative agencies has
made physical coordination of facilitics difficult and has intro-
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duced conflicting criteria for investment decisions. The result is
often an uneconomic allocation of resources and perennial con-
troversies over rates and government regulations. This lack of
cooperation runs counter to trends in technology, which have
made different methods of transport complementary. A com-
partmentalized approach is obsolete. Transport investment pro-
grams in the public sector need to be integrated through an appro-
priate single administrative agency, and principal common carrier
services need to be operated as a unified system. The provision of
facilities and services also needs to be responsive to the physical
and social targets established by national and regional develop-
ment agencies. Not many countries can yet provide the compre-
hensive plans on which transport decisions need to be based, but
initial steps can be taken to establish a consistent set of naticnal
goals by establishing appropriate planning and programing opera-
tions.

An integral part of the problem of organization and finance is
the establishment of rates and charges for transport services that
will reduce the drain of the transport program on general tax
revenues without inhibiting the use of transport investments.
When transport fails to pay its way by a wide margin, it drains
support from other urgently needed development projects and
encourages transport obsolescence. When there is some degree of
self-support, a predictable source of income can be counted on to
permit long-term physical and financial planning. The degree to
which transport charges cover total costs, however, will differ
with stages of economic growth, and financial policy has to be
tailored to what is most conducive to development. In all cases,
one of the key requirements is to budget the amounts necessary
to maintain investments already made.

The appropriate roles to be played by the public and private
sectors raise important unresolved questions. More administrative
and financial experimentation is called for to provide the man-
agerial talents, financial incentives, and the partnership of govern-
ment and industry that can get the job done. For example, the



TRANSPORT STRATEGY FOR DEVELOPMENT 201

supply of entreprencurial talent can be supplemented by manage-
ment contracts that fill the initial void and help in the training of
personnel. The success of such contracts between the airlines of
developed and less developed countries suggests that railway,
trucking, and other transport operations might benefit from sim-
ilar contractual arrangements. Cooperatives offer another means
of assisting in transport management by providing distribution
services that include assembly, storage, transport, marketing,
and financing.

Errors in strategy often stem from the division of responsibility
between roadbuilding in the public sector and the provision of
vehicles in the private sector. Large outlays are made for roads
while the availability of vehicles is restricted by high duties,
burdensoms taxes, and punitive restrictions. Putting the main
cmphasis on roads and neglecting the vehicle is a reversal of the
policy” followed by industrial nations. In the latter it was the en-
couragement of vehicle ownership that created the pressure for
good roads. But the ideal approach is to achieve balance. Total
transport costs will be excessive if either vehicles or roads are
neglected, since poor roads mean high vehicle operating costs, and
restrictions on the supply of vchicles mean high unit costs for
roads. The division of total outlays for road transport can be
varied by trading off road costs and vehicle operating costs, and
thus shifting the cost burden between the public and the private
sectors. A single focus of responsibility is needed for effective
decision-making in this area.

The dimensions of transport strategy also need to be extended
beyond the transport system to the supporting industrial struc-
ture, and beyond national boundaries to the international eco-
nomic community. In the more advanced societies, the transport
sector has created a variety of industries providing materials,
eguipment, and services that have important spillover effects for
the cconomy us a whole. Much of this supporting structure will
fail to develup unless specific provision for it is made in conjunc-
tion with the transport program itself. A feasible program of in-
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dustrial support helps to provide new economic opportunities,
entreprencurial skills, and technical competence.

Extension of the radius of transport operations has introduced
the opportunity for economic development to be undertaker. on a
broader geographic scale. Individual countrics can benefit from
improved transport by developing their comparative advantages
and avoiding unnccessary duplication of industrial, agricultural,
and power projects. A major need is to expand the present focus
on national plans to plans for international economic integration
that modern transport can help achieve. At the same time, the
introduction of modern transport with its heavy capital costs
niakes it increasingly important for nations to share the responsi-
bility for transport facilitics crossing national boundaries. Joint
use of fucilities, interchange of equipment, and through traffic
arrangements can facilitate movement and reduce costs.

If the transport strategy of low-income countries is to succeed,
it will have to be more effectively supported by the rich countries.
But present approaclies reflect the lack of a common strategy,
and views on foreign assistance in many instances amount to self-
deception. The view has been stated that aid programs are over-
extending the rich countries, when in reality they have hardly
begun to tap their potentials. Morcover, aid is a two-way street,
with benefits to donors often overshadowing benefits conferred.
The feedback includes investment opportunities, growing demands
for transport materials and equipment, and prospective long-run
expansion of overseas markets in countries now toc poor to trade.
An additional by-produet is the insight that developed countries
are gaining into their own problems and into solutions that could
work at howme. It is a misconception, then, to stress how much poor
countries need help without considering how much this help can
mean to countries that are rich. A strategy for mobility should
view the global revolution in perspective.

The basic fact to be recognized is that capital made available
through aid programs to help build transport capacity in de-
veloping countries has failed to reach a critical level capable of
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breaking the transport barrier. A larger international effort is
needed. A voluntary levy of a small percentage of the gross
national product of developed countries could create an interna-
tional development fund to multiply assistance efforts. Ultimately
a percentage of savings from the reduction of armaments can help
to provide the funds that will boost the poor nations into sus-
tained economic orbit.

An inte aational development fund is called for to permit a
grant programn for transport to supplement long-term loans for
“bankable” projects. Grants are to be preferred in a period of
rapidly changing transport technology because transport facilities
may be obsolete before long-term loans can be paid oft. In addi-
tion, the constant accumulation of loans for transport development
threatens an excessive burden on poor countries. Grants for trans-
port should be matched, however, spent on designated transport
systems, and made contingent ou acceptable designs and satis-
factory maintenance.

The principal role of individual countries shoald be the support
of international programs. But bilateral arrangements also can
play an important role by sponsoring special projects and pro-
grams for transport in particular countries. Bilateral aid will con-
tinue to be maintained for political and strategic purposes and be-
tween countries with special ties. Its desirable features are
indicated by such programs as the distribution of surplus United
States agricultural commodities and by the work of the Peace
Corps. Bilateral aid also provides an opportunity to experiment
with solutions to transport problems.

International sponsorship is better suited to earrying out the
critical task of undertaking surveys anrd plans to guide transport
developinent. Conducting surveys of transport needs and assuring
plans that are sound yet imaginative are undertakings basic to
the entire program. Costly surveys that are onc-time efforts lead-
ing to large volumes relegated to the shelf should be avoided.
Instead, emphasis should be placed on the creaticn of local institu-
tions and staffs that can participate in the planning process on a
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continuing basis. The United Nations should be the principal
sponsor of pre-investment survey work, with the aim of producing
results acceptable to all, and the World Bank, which serves as the
specialized agency for transport, is the logical focus for this ac-
tivity.

At present the number of well-prepared and economically at-
tractive transport investment proposals being submitted to
national and international agencies for financing are insufficient
to absorb the funds available. Yet a far greater effort will be neces-
sary if a significant attack is to be made on world transport prob-
lems. What is necessary, therefore, is an acceleration and improve-
ment in the process of transport program planning and project
preparation. A first step should be the creation of a fund for the
support of a continving planning process in those countries not
now cquipped to make the necessary surveys of their developiment
requircinents Donor nations should sel aside 1 percent of the
development funds being made available each year, to be car-
marked for the support of appropriate programing efforts. This
can help to assure a continuing flow of useful projects through the
international financing pipeline and to reduce the excessive lag
between project conception and execution. The 1 percent fund
could be used for training programing personnel and for helping to
finance advisory scrvices. This would be a first approach to mak-
ing capital assistance contingent on projects being part of a trans-
port system plan, based in turn on overall development plans.

To carry out these programs, the ultimate solution is a waild
transport center in the United Nations. The purpose of such a
center should be to further the role of transport in the develop-
ment process by mobilizing talent, conducting or contracting for
research, disseminating information, and furthering the efforts of
the regional commissions and development institutes of the
United Noations.

Finally, trade policy and aid for transport need to be linked.
The potential value of trade for developing countries dwarfs the
amounts available in loans and grants. Measures to increase the
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ease of movement need to be accompanied by measures to increase
the freedom of movement and to reduce the gap between export
yields and import costs.

The rich countries as well as the poor countries have a stake in
the results. For the favored position of developed countries is by
no means assured. Rapidly altering political, economic, and tech-
nological conditions have created uncertainty about the position
of each on the development ladder comorrow. Indeed, the prob-
lems of the poorest countries are often only a different aspect and
a higher magnitude of the same problem faced by many who live
in more developed countries. It is not likely that an effort to
resolve either problem separately can succeed in the long run.

If the developed countries are to find outlets for their productive
capacity in an age of automation, they will have to look to the
limitless needs of the less developed world. They will also have to
be willing to buy from these areas as well as sell. To the extent
that capital and technical help can increase per capita incomes in
Asia, Africa, and Latin America, large additions to the demand for
goods and services and to the total volume of international trans-
actions will result. Progress for others can mean progress for all.

Finally, what the developed countries are urging on the less
developed are things they ought to be doing themselves. High
costs, accidents, congestion, and the obsolesecence of both trans-
port facilities and transport policy have created many unfavorable
impacts on living standards in the West. Study of transport in
less developed areas has provided a laboratory in which large
numbers of people have acquired a new awareness of the problems
they face at home. These problems have been difficult to identify
on the local scene because they are too complex, too familiar, or
too easily concealed,

Yet transport still plays an important role in the rich nations,
just as it did in the nineteenth century. These countries have been
too preoccupied with regulating the competitive struggle among
carriers to see the positive role of transport in economic growth.
Now they are beginning to understand more clearly the need to
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establish national goals, to formuv'ste transport policies and pro-
grams on the basis of these goals, and to look at the transport
network as an integrated system. National objectives will not be
achieved if transport is overemphasized or underemphasized, to
the detriment of education, housing, urban renewal, and other
cconomic and social goals.

The task of overcoming poverty is global and the scientific and
technological mcans of achieving abundance are at hand to meet
the challenge. Oue of the preconditions for success is a well-
conceived attack on the transport aspects of the problem. What is
required is a combined strategy by rich countries and poor that
will create the standards of mobility on which the rest of the
development effort depends.
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Tables

TABLE A.1. World Highway Expenditures in 1960

(In U.S. dollars)
Total Per Per Square Per Motor
(In millions) Capita Mile Vehicles
Continent
Africa g8gv 1.58 88 162
Asin 1,108 1.18 195 309
Europe 3,818 9.85 1,002 189
(EEC Countries) (2,048) (11.85) (4,540) (180)
North America® 12,524 68.95 1,677 159
Latin America 818 8.08 102 184
Ocennia 424 32.61 137 122
World Totald 19,071 0.57 508 159
Selected Y.ess Developed Countries
Brazil 286.5° 4.4 87.1 264.7
Argentina 75.0! 8.6 60.9 76.5
Mexico 60.0° 1.7 78.9 76.4
Colombia $9.5 2.8 89.8 280.5
Nigeria 84.9 1.0 98.5 742.2
Iran 16.7! 0.8 26.6 182.5
Peru 8.5 0.8 16.5 96.6
Tanganyika 7.1 0.8 19.¢ 181.8
U. A. R. (Egypt) 17.2 0.7 4.5 158.4
Indonesia 52.5 0.6 1.4 191.0
India 190.5 0.5 1556.9 342.0
Pakistan 30.0 0.3 82.2 389.6
Afghanistan 8.7 0.8 14.8 869.5
Nyasaland 2.5 0.1 51.9 212.0
Sclected Developed Couutries
United States 11,178.0 61.9 3,002.1 151.8
Canada 1,846.0 75.6 349.4 208.3
Sweden 215.1 28.9 1,248.5 150.6
West Germany 1,201.0 21.6 12,516.7 154.1
Denmark 65.6 14.4 3,838.8 105.8
France 450.5 10.0 2,115.0 36.0
United Kingdom 518.9 9.0 5,520.5 65.2
Ttaly 206.0 6.0 2,000.7 51.6

Sources: Highway expenditures from the International Road Federation, “World Hig'1way Statistics—1960,”
Staff Report (1960); estimates of population, area, and motor vehicles from the Uniied Nations, Statistica!
Yearbook, 1961 (1961),

* Motor vehicles include automobiles, trucks, buscs, motorcycle,, and bicycles, except for the United States
and Colombia -/hich exclude motorcycles and motor bicycles.

b Algeria, ‘r'unisia, Morocco, and the Union of South Africa comprise one-third of the entire expenditures,

° Composed of Canada and the United States. Of 12,524 million, 811,178 million is U, S, expenditures,

d Ercludes Albania, Bechuanaland, British Guiana, Communist China, Czechoslovakia, East Germany,
Hungary, North Korea, Rumania, U.S.S.R,, and the West Indies,

® Does not include urban roads, { Natioral system only.
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TABLE A.2. World Motor Vehicles, 1960

Motor  Commercial Percent

Totuol Motor e 1 Increase

Country Vehicles Vebicles Vehicles in Molor
Per 10,000  Per 10,000 .

{In thousands) Persons Persons Vekhicles

1960-60

Africa 2,572.9

Algeria 245.0 222 08 205
Angola 41.7 91 20 334
Canicroon 20.8 78 49 214
Central African Republic 4.5 87 19 —
Chad 6.5 25 18 —
Congu (Leopoldville)s 60.5 43 10 129
Dahomey® 6.7 35 20 —
Ethiopia 24.0 12 4 196
French Somaliland 2.8 3948 60 360
Gabon 5.0 127 80 —
Gambin 2.1 74 46 163
Ghana 38.4 57 M7 146
Guinca® 0.5 82 19 —
Ivory Coast Q2.7 70 85 —
Kenya 7.7 100 18 140
Libya 26.9 225 70 541
Madagascar 11.8 78 87 166
Mali® 0.2 15 9 —
Mauritanis 2.0 28 22 —
Mauritiug 12.8 200 60 172
Morocco 171.9 148 40 106
Mozambique 42.8 67 15 272
Niger 3.8 18 9 —_—
Nigeria 60.7 17 7 328
Nyasaland 11.7 41 19 225
Reunion 10.0 316 110 231
Northern Rhodesia 47.0 103 54 226
Southern Rhodesia 128.4 402 118 152
Ruanda-Urundi 5.8 12 5 —
Sencgal 85.2 118 51 —
Sierra Leone f.2 34 18 646
Somalin® 5.8 30 18 74
South Africa 1,122.0 711 144 87
Sudan 28.9 25 12 211
Tanganyika 38.5 36 9 156
Tunisia 67.5 102 50 168
Uganda 30.0 460 8 259
UAR 00.8 a5 8 17
Upper Volta 5.6 15 11 —

Source: United Nations, Statistical Yearbook, 1957, and Stalistice! Yearbook, 1962,

5 1959,
b 19357,
© 1958,

210



TABLE A.2. Continued

Motor  Commercial Percent
Total Motor . . Increass
X Vehicles Vehicles .
Country Vehicles in Molor
Per 10,000  Per 10,000 .
(In thousands) Persons Persons Vehicles
’ 1950-60
Latin America 4,174.5
Argentina 862.2 431 194 556
Bolivia® 38.6 112 70 197
Brazils 038.0 143 56 136
British Guiana 13.1 231 58 236
Chile 1206.4 172 04 76
Colombia 172.5 122 59 196
Costa Rica 32.5 278 97 322
Cuba® 210.5 310 76 101
Dorminican Republic 17.8 58 21 125
Ecuador 28.8 66 44 130
El Salvador 29.2 112 35 244
Guadeloupe 12.9 478 106 186
Guatemala 33.4 89 32 161
Haiti» 9.5 27 10 150
Honduras 10.7 57 28 23}
Jamaiea 42.2 —_ — 167
Martinique 14.0 505 191 —
Mexico 802.6 230 02 166
Niearngua 14.1 06 87 422
Panama 23.9 N7 74 —
Paraguay® 6.4 36 0 94
Peru 143.8 182 59 1,2
Puerto Rico 169.6 718 156 210
Surinam 5.4 200 44 218
Trinidad, Tobago 48.0 569 193 146
Venczucla 369.4 400 134 173
North America 79,163.3
Canada 5,221.8 2,081 627 104
United States 78,041.5 4,008 676 50
Asia 3,771.1
Aden 11.4 09 17 613
Brunei 3.8 458 1556 850
Burma 36.9 18 0 88
Cambodia 15.6 392 12 —
Ceylon 120.2 122 38 148
China (Taiwan) 19.0 18 10 144
Cyprus 88.1 588 108 378
Federation of Malaya 128.2 186 46 215
India 520.1 12 6 98
Indonesia 105.1 21 10 225




TABLE A.2. Jontinued

Motor  Commercial Percent
Total Motor . . Increase
. Vehicles Vehicles N
Country Vehicles n Motor
Per 10,000  Per 10,000 .
(In thousands) Persons Persons Vehicles
1060-60
Iran 136.0 67 22 312
Iraq 60.1 85 28 216
Isracl 50.3 238 118 99
Japan 1,765.0 180 144 658
Jordan 10.9 [iX] 27 142
Korea, Republic of 80.4 12 7 275
Laos 5.0 28 10 614
Lebanon 54.2 820 49 276
North Borneo 5.4 119 381 891
Pakistan 83.8 0 S 98
Philippines® 140.8 51 24 40
Singapore 75.4 401 01 196
Syria 26.7 59 27 178
Thailand 87.7 34 20 481
Turkey 04.0 84 25 257
Viet Nam, Republic of 52.0 38 14 289
Europe 28,389.5
Austria 488.2 682 112 301
Belgium 029.8 1,016 108 122
Denmark 578.0 1,262 871 224
Finland 255.9 575 163 318
France 7,180.8 1,577 3859 180
Germany, Federal Republic of  5,066.0 012 181 333
Greece 80.1 06 44 173
Teeland 21.6 1,227 358 102
Treland 219.5 775 161 86
Italy 2,451.1 407 03 329
Luxembourg 45.0 1,452 274 228
Netherlands 679.5 502 146 206
Norway 368.5 1,028 316 2156
Poland 287.5 80 40 —
Portugal 208.0 283 57 183
Spain 430.7 148 50 159
Sweden 1,3800.2 1,750 154 279
Switzerland 569.9 1,005 118 204
United Kingdom 7,182.1 1,367 288 118
Yugoslavia 08.0 50 21 292
Occania 3,372.9
Australia 2,731.5 2,658 786 116
New Zealand 641.4 2,704 528 100
World Total 121,444.2
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TABLE A.8. Intercity Freighi and Passenger Traffic in the Urited States, 1940, 1950, and 1960

Freight Traffic Passenger Traffic
Type of Transport (In billions of ton-miles) (In billions of passenger miles)
1940 1950 1860 1940 1950 1960

Railways* 879.2 596.9 579.1 24.8 82.5 21.6
Motor Trucks 62.0 172.9 209.4 —_ —_ —
Intercity Buses —_ — — 11.5 26.4 19.9
Inland Waterways 118.1 163.8 223.0 1.8 1.2 2.1
Pipelines 59.8 129.2 228.6 — — —
Domestic Airways —_ 0.3 0.8 1.0 10.1 $4.0

Total 618.6 1,062.6 1,330.9 38.6 70.2 77.6

PERCENTAGE DISTRIBUTION®

Railways* 61 56 44 64 46 28
Motor Trucks 10 16 23 — — —
Intercity Buses — —_ — 30 38 26
Inland Walerways 19 16 17 3 2 3
Pipelines 10 12 17 — — —
Domestic Airways —_ — — 3 13 34

Total 100 100 100 100 100 100

Sources: 1940 znd 1950 data on freight traffic from Interstate Commerce Commission, Bureau of Tiansport Economics and Statistics, “Intercity Ton-Miles 1939-1959,”
Statement No. 6108 (1961); 1960 data from Interstate Commerce Commission, Annual Report, 1960. For passenger traffic: Interstate Commerce Commission, Annual Report,
1940, 1950, 1960.

8 Revenue ton-miles including electric railways, express, and mail for freight trafBz.

b Totals do not alwaya ndd to 100 de to rounding.



TABLE A.4. Freight and Passenger Traffic in the Union of Soviet Socialist
Republics, 1940 and 1962

Freight Traflic Passenger Traffic
Type of (In billions of ton-kimns.) (In billions of passenger kms.)
Transport
1940 1902 1940 1962
Railways 415.0 1,646.3 98.0 180.8
Rivers 36.1 109.8 3.8 4.0
Marine 28.8 178.1 0.9 1.8
Pipelines 3.8 74.5 — —_
Highways 8.0 118.0 3.4 81.5
Airways 0.02 0.89 0.2 20.8
Total 487.6 2,117.6 106.3 207.0
PERCENTAGE DISTRIBUTION®
Railways 85.1 7.7 92.2 63.7
Rivers 7.4 5.2 3.6 1.6
Marine 4.9 8.2 0.9 0.}
Pipelines 0.8 3.5 — -
Highways 1.8 6.8 3.2 27.4
Airways 0.01 0.04 0.2 6.8
Total 100.0 100.0 100.0 100.0

ource: Central Statistical Board, the Co
Totals do not always add to 100 due to

uncil of Ministers of the USSR, Moscow, 1063,

rounding,
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TABLE A.5. Proposed or Planned Transport Investment Programs,
Selected Countries®

(Currency items in millions)

Country Tota} Railways Highways :]?%k:‘u T‘r‘n'x:::;;rl Ports Tr:l::porl
Argentina (in pesos) 182,427.0 100,204.0 69,874.0 — 12,8490.0 - .-b
Chile (in escudos) 1,880.0 300.2 408.0  890.% 05.2° 44.8 51.6
Colombia {in pesos) ?,467.6 $20.8 1,822.5 —_ 7.5 120.3 182.04
Iran (in rials) $4,000.0 4,300.0 23,700.0 — — 2,000 4,000.0d
Eust Pakistan

(in U.S. dollars) 200.4 104.7 54.8 20.9 77.8 2.7
West Pukistan

(in U.5. dollars) 520.2 180.0 128.7 162.0 44.8 8.2
Philippines (in pesos)® 032.5 186.0 205.0 — —_ 78.8 78.0
Senegal (in francs) 15,720.0 2,172.0 11,235.0 —_ 1,225.0 1,088.0‘1

PERCENTAGE DIBTNIDUTION

Argentina 100.0 4.0 8.8 - 6.8 - —
Chile 100.0 21.6 35.9 £28.7 6.9 3.2 3.7
Colombia 100.0 13.2 73.0 — 0.8 6.2 7.4
Iran' 100.0 12.8 67.9 — — 8.3 11.5
East Pakistan 100.0 38.9 20.3 11.1 28.7 1.0
West Pukistan 100.0 35.1 £4.3 30.6 8.4 1.6
Philippines 100.0 29.4 6.6 — — 11.6 12.3
Senegal 100.0 15.8 71.5 — 7.8 6.9

Sources: Argentina data from A Leng Runge Transportation Plan for Asgentina, Transportation Planning
Group, RRepublic of Argentina, Buenos Aires, 1962, Main Report, p. 75. Chile: National Economic Derelopment
Program for Chile, 1961-70, Government of Chile, 1901. Colombia: Ministry of Publie Works, Republic of Co-
lombin, Plan for Improcements in Nutional Transportation (Report prepared by Parsons, Brinckerholf, Quade,
and Douglas, December 1061); 1962-71 expenditures based on the table, “Summary of Recommended Invest-
ments—All Modes of Transportation.”” Iran: The Plan Organization, Transport and Communication—Third
Plan Frame, Teheran, 1961, based o Table I, p. 11. Fast and West Pakistan: Corps of Engineers, Department
of the Army, Transport Surrey of East Pakistan, Washington, 1061, Vol. 1, p. 23, and Transport Surrey of West
Pakistan, Washington, 1060, Vol. L p. 29. Philippines: The Republic of the Philippines, Fire-Year Integrated
Socio-Leonomic Program for the Philippines, 1963-67, based on the table on p. 88, Sencgal: Le Plan Quadriennal
ds Deceloppement, 1961-64, Dukar, 1961,

® Proposed expenditures are for the following periods: Argentina, 1062-67; Chile, 1061-70; Colombia, 1962-
71; Iran, 1062-08; East and West Pakistan, 1960-85; Philippines, 1063-07; Sencgal, 1061-04,

b Air transport was not included in the Argentina transport survey.

° Includes shipping only.

4 Includes airports only.

® When the private sector is added, the transport expenditures are ns followas:

Purpose Milliona of Pesos Percent
Railways 186.0 6.6
Highways 205.0 8.7
Ports 73.58 2.2
Airports 78.0 2.3
Airplanes 157.4 4.7
Trucks and Busca 1,053.8 7.7
Shipping 642.0 19.0

‘otal 3,385.8 100.0

!When oil pipeline expenditures are included, the percentage distribution is as follows:
Percent

Highways 50.4
Railwanys 10.8
Portas 7.8
Airporta 10.0
Oil pipclines 12.5

Total 100.0
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TABLE A.6. Railways of the World, 1960

Country Number of Miles ng:;rle, ggges {:z;:& ’t(l)c())r?
Africa 38,577
South Africa 13,564 28.7 8.6
Last Africa (British)® 9,446 5.1 1.5
Congo (Leopoldville) 3,108 8.4 2.2
Sudan 2,645 2.7 2.6
Rhodesia® 2,509 3.6 8.0
Algeria 2,692 3.0 2.5
Angola 1,702 8.7 3.0
Nigeria 1,780 5.2 2.7
Mozambique 1,602 5.6 2.6
Tunisia 1,218 20.9 3.0
Morocce 1,000 6.2 0.9
Ethiopia 620 i.6 0.8
Ghana 591 6.4 0.9
Madagascar 533 2.8 1.0
Cameroon 318 1.9 1.0
Sicrra Leone 811 11.1 1.2
Nynsaland 280 5.0 1.0
Togoland 274 12,5 1.9
Latin America 85,340
Argentina 27,280 25.4 18.0
Brazii 23,263 7.1 3.4
Mexico 14,577 19.2 4.2
Chile 4,812 16.8 6.8
Cuba 8,602 80.6 5.8
Colombia 2,150 4.9 1.5
Uruguay 1,883 26.1 7.0
Bolivia 1,784 4.2 5.0
Peru (est.) 1,617 8.1 1.5
Honduras 707 17.8 3.9
Venezuela 666 1.9 1.0
Guatemala 500 12.1 1.4
Ecuador 615 5.8 1.4
Costa Rica 407 17.4 8.5
El Salvador 375 45.4 1.4
Paraguay 309 2.0 1.8
Asia 101,047
India 35,213 28.8 0.8
China-Mainland (est.) 19,500 8.6 0.3
Japan 12,078 88.9 1.4
Pakistan 7,042 19.3 c.8

pp. 842-44 and 1060-61, pp. 50008, London; population and land area estimntes from United Natio
Statistical Yearbook 1961,
* Length of rail lines does 1ot include light railways, ateam tramways, and intrrurban electric lines but refers
to the total mileage open in 1950 and 1060, Countries with less than 250 miles not included,
Tanganyika, Uganda, and Kenya,
¢ Includes Bechuaraland, with 869 miles.

Sources: Development of Vurld's Railway Milenge, Directory of Railway Officials and Yearbook, 1901—‘!‘
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TABLE A.6. Continued

. Per 1,000 Per 10,000
Country Number of Miles Square Miles Population
Turkey 4,850 16.4 1.7
Indonesin 8,788 5.2 0.4
Egyptd 2,045 7.6 1.1
Iran 2,178 8.5 1.1
Thailand 2,171 10.9 0.9
Burma 1,858 7.1 0.9
Republic of Korea 1,850 49.4 0.7
Iraq 1,088 6.0 1.5
Malaya 1,028 20.3 1.5
Ceylon 808 85.5 0.9
Vict Nam 837 12.9 0.6
Philippines 633 5.5 0.2
Ciiinn—Taiwan 590 42.5 0.6
Syria 526 7.8 1.2
Saudi Arabin® 856 0.4 0.6
Israel 261 82.7 1.2
Lebanon 254 638.5 1.5
Europe, North America, Ocernia 539,815

United States! 218,089 60.3 12.1
USSR 76,767 8.9 8.6
Canada 43,870 11.4 24.8
France 24,145 118.5 5.8
West Germany 22,788 287.1 4.1
United Kingdoms 19,008 202.3 3.6
Poland (est.) 16,711 138.9 5.6
Italy 10,190 87.6 2.0
East Germany 10,028 240.8 5.8
Sweden 9,107 58.2 12.8
Spain® 8,385 42.6 2.8
Czechoslovakia 8,164 165.8 6.0
Yugoslavia 7,874 4.7 4.0
Rumania 6,260 68.4 3.4
Hungary 5,447 151.7 5.5
Austria 4,008 126.4 5.8
Finland 8,820 25.5 7.4
Switzerland 8,180 196.0 5.9
Belgium 2,809 245.2 8.2
Norway 2,792 22.8 7.8
Bulgaria 2,072 48.4 2.7
Netherlands 1,028 150.6 1.7
Republic of Ireland 1,809 66.7 6.4
Greece 1,506 30.8 1.9
Australia! 26,127 8.8 25.1
New Zealand 8,336 32.8 18.9
d State railways only. ® Diesel operated from the beginning in 1049,
! Includes Alaska, 8 Includes Northern Ireland.

h Spanish totals show broad gauge lines only.
d:] State mileages only, The only lengthy private line is the Midland Railway of Western Australia, which
adds 277 miles,
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TABLE A.7. World Rail Freight and Passenger Traffic, 1960

Freight Traflic (Ton-Kma.) Passenger Tratlic (Passenger-Kms,)
Country Tatal Per 11)"""‘ Tutal Per IP"“"‘
(In millions)  Cnpita I;;:){_u;; (In millions)  Capita 1;;:)'_“(;(:
Africa
Algeria® 1,728 137 44 a2y 57 (—32)
East Africa (British)® 2,406 116 35 -- - -
Camerona 122 30 76 an 22 7
Congo (Brazzaville) 200 208 —_ i3 78 —
Congo (Leopuldville)e 2,218 158 42 378 27 143
Dal.omey 40 21 —- 71 37 —
Ethiopind 102 81 86 53 3 15
Ghann 357 53 43 270 41 13
Guinea® 41 1t - 47 16 —_
Ivory Const 213 67 — 220 i) —
Madagascar 131 24 39 134 25 66
Mauritius 20 20 — — —_ —
Morocco 1,757 152 34 477 41 (—24)
Mozamhique® 1,854 200 125 188 29 56
Nigerin 1,081 55 76 690 20 22
Nyasaland 116 41 400 — — -
Rhodesin (S. and N.)! 6,890 1,259 7 — - -
Senegnl® 270 90 — 278 04 —
Sierra Leone 23 10 6 80 HE] 1234
South Africa 30,804 1,053 58 —_ - —
Sudan 1,608 190 118 — — —_
Tunisia 071 231 24 351 81 31
UAR (Egypt)t! 1,658 o4 8 4,105 160 58
Latln America

Argentina 15,134 757 (~—14) 13,421 071 2
Balivial 300 86 £1 230 67 49
Brazil® 12,0680 192 48 14,630 22 45
Chile 2,220 asei 6o 1,900 201 £0
Costa Ricuk 3D 0 83 87 81 (—41)
Colombin 740 59 34 508 49 (—23)
Cubal 1,101 162 0 —_ — -
Ecuador! 100 25 6 18 20 (-7
Guatemala 270 7? 13 - - -
Jamaica™ 70 4% 245 40 20 17
Mexico 13,031 308 8 4,144 110 387
Nicaragua 23 15 12 00 40 (—67)
Paraguay® 18 10 (- u2) 31 17 (—100)
Peru® 420 39 I 250 24 1
Trinidad, Tobago 12 14 g - — —
Venczucln 20 3 18 23 3 66

Source: United Nations, Statistical Yearbook, 1961,
8 Chmins de fer algériens only,
Keuya, Ugandn, and Tanganyika. Including ronid and lake services.
21859 datn, Percent incrense, 1950-59.
9 Including traffic of French Somaliland portion of Djibouti-Addis Ahaba line,
© 1054-00 increase,
f Beginning 1059, excluding Bechunnaland-Mnhalapye line.
€ Including Kidira-Bamako-Koulikoro line which lies in Mali.
Government railways only.
1057 data. Percent incrense, 1050-57,
Gross ton-kms, of principal railways.
Beginning 1037 for freight traffic and 1056 for passenger traffic, Ferro-carril del Norle only, which ac-
counted for approximately half of the total traffc.
119506 data, Percent incrense, 1950-50,
™ 1059 data, Percent increase, 1052-59,
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TABLE A.7. Continued

Freight Traffic (Ton-Kms,) P Tratlic (I ger-Kms.)
Country Total Per ll’cm ‘ul Total Per ll’meru
(o millions)  Capits P77 o millions)  Capita ;o0
Asia
Burma 776 38 782 1,528 74 754
Cambodia 74 15 87 83 17 152
China-Mainland® 265,200 410 574 45,070 142 —
China-Taiwan 2,053 194 111 3,009 340 57
Federation of Malaya 700 102 78 012 80 16
long Kong 12 4 (/] 144 48 (—0)
India® 69,120 160 67 74,519 172 11
Indonesia® 1,040 11 45 8,027 72 746
Iran® 2,150 107 179 1,007 on 672
Iraq 768 108 19 650 9”2 2}
Israel 220 105 £10 3850 167 422
Japnan 53,8590 578 64 159,620 1,718 181
Republic of Korea 3,044 03 194 4,085 150 329
Leoanon 36 23 (—21) 5 3 £
Pakiatan 8,215 80 85 11,035 119 20
Philippines 216 8 27 824° s0° 106°
Syria 107 24 (-8 42 0 92
Thailand 1,138 45 137 2,353 02 64
Turkey 4,922 157 74 4,300 159 76
Republic of Viet Nam 141 10 187 542 30 2,130
Europe, Oceania, North America
Australia® 18,020 1,204 28 — — -
Austriah 7,879 1,113 39 0,014 34 12
Belgium® 6,359 695 16 8,877 037 22
Bulgaria 6,081 888 171 3,017 400 58
Canadn 05,548 — 18 3,613 — (—25)
Czechoslovakia 47,407 9,486 154 10,885 1,422 —
Denmark 1,407° 307° 7° 3,850 7393 £
Finland 4,873 1,083 41 2,949 521 7
France® 56,880 1,250 46 32,040 704 21
Germany-East 92,800 2,054P 118 21,288 1,331° 15
Germany-West® 56,437 1,057F 17 38,589 7289 28
Greece 368 4 86 1,030 124 a7
Hungary 13,837 1,334 146 14,824 1,432 362
Ireland 843 128 (—49) —_ — —
Italyh 15,765 3,101 53 27,420 5,652 35
Lusembourg 041 2,041 48 230 738 1
Netherlands 3,410 207 13 7,670 007 23
Norway 1,514 422 10 1,733 483 18
Poland 06,547 2,241 90 30,042 1,042 17
Portugal 702 86 48 2,147 241 65
Rumania 19,821 1,077 161 10,737 584 32
Spain® 6,059 202 (—¢6) 7,341 248 )
Sweden 10,930 1,161 £7 5,187 004 (—28)
Switzerland 4,340 805 95 7,843 1,452 22
United Kingdom® 30,496 581 (—-19) 34,677 661 8
United States* 835,421 4,024 -3 31,216 189 (—50)
USSR, 1,504,400 7,017 150 170,800 7907 04
Yugoslavia 18,805 751 40 10,448 565 26
New Zealand® 1,970 821 17 — — -

B Societe Nuationale des Chemins de fer belges only.

© Societe Nationnle des Cheming de fer fruncais only,

P LFxcludes Enst and Weat Berlin, 9 105260 increaase. T Spanish National Railways (RENFE) only.
* British Railways only.  * Excludes Hawaii and Alaska.

219



TABLE A.8. Transport Loans by the World Bank. Fiscal Years 1961-63
(In millions of U.S. dollars)

Countries Total Loans Railways Roads Ports

Countries Aided in 1061

Argentina 48.5 — 48.5 -
Burma 14.0 1.0 —_— —
Chile 6.0 — 6.0 —_
Colombia 5.4 5.4 — —_
India 70.0 70.0 —_ —
Iarael 27.8 —_ —_ 7.8
Japan 80.0 80.0 —_ —_
Meziro 25.0 e 5.0 —
Panama 7.2 —_ 7.2 —_
Peru 6.8 - 5.8 -
Thailand 22.0 22.0 - —
Total 311.1 101.4 92.2 £7.8
Percont of Tolal Transport 100.0 81.6 £9.6 8.8
Transporl as Percent of Total IBRD Loans 61.0
Countries Aided in 1062
Colombia 19.5 —_ 10.8 -
Costa Rica 5.5 - 5.5 —
India 71.0 50.0 — 21.0
Japan 40.0 - 40.0 —_
Mexico 80.5 — 80.5 —_
Peru 10.0 - 10.0 -
Philippines 8.5 -— —_ 8.5
South Africa 11.0 11.0 —_ —
Venezuela 45.0 -_— 45.0 —_
Total 241.0 61.0 150.0 0.5
Percent of Total Transport 100.0 €5.3 68.6 18.8
Transport as Percent of Tolal IBRD Loans 27.8
Countries Aided in 1903
Colombia 80.0 80.0 — —
Israe] 22.0 —_ 22.0 —_
Nigeria 1.5 — — 1.8
Pakistan 23,0 23.0 - -
Peru 13.25 13.25 —_ —_
Thailand 35.0 - 35.0 -
Uruguay 18.5 —_ 18.5 —
Yugoslavia 35.0 - 85.0 -
Total 100,25 66.25 110.5 13.%
Percent of Tolal Transport 100.0 34.8 58.1 7.1

Transport as Percent of Total IBRD Loans .4

Sources: International Bank for Reconstruction and Development, Sizteenth Annual Rasport, 1960-1961;
Serenteenth Annual Report, 1961-196%; and Eighteenth Annual Repnrt, 1962-1968.

220



TABLE A.9. Transport Loans by the International Development
Association, June 1961-June 1963

(In millions of U.S. dollars)

Ports and Telecom-

Country Fotal Roads  Railways Inland  munica-  Otherst
Loans , :
Waterways  tions

Chile 19.0 19.0 — — — —
China 15.3 — — 2.2 — 18.1
Colombia 19.5 19.5 — — —_ _—
Costa Rica 5.5 5.5 — —_ —_ —_
Il Salvador 8.0 8.0 — —_ — —
Ethiopia 13.5 18.5 —_ — — —
Haiti 0.85 0.85 — —_ — —_
Honduras 9.0 9.0 — — —
India 300.0 60.0 07.5 18.0 42.0 112.5
Jordan 2.0 — — 2.0
Koren 14.0 — 14.0 — — —_
Nicaragua 3.0 — — — — 8.0
Pakistan 32.5 — — 2.0 —_ 30.5
Paraguay 6.0 — 6.0 — — —
Sudan 13.0 — — — 13.0
Swaziland 2.8 2.8 — — — —
Tunisia 5.0 — - — — 5.0
Turkey 26.7 — - — — 26.7

Total 495.15 137.6 87.5 22.2 42.0 205.8
Percent of Total  100.0 27.8 .y 4.6 8.5 41.6

Source: International Development Association, Annual Heport, 1962-63, pp. 30-88,

® Others include loans made for irrigation, water development, power, industry, and flood control projects,
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TABLE A.10. Transport Loans, Ezport-Import Banks
(In thousands of dollars)

Type of Transpest Total Loansb Africa Asia Europe Latin America Oceania
Railways 853,234 56,686 127,295 59,353 609,325 575
Aircraft and airports 428,751 41,700 102,218 166,147 92,878 25,808
Highways 414,068 21,981 19,887 55,877 817,493 =
Harbor development 116,965 1,167 45,325 25,000 45,473 -
Vessels 76,071 495 18,118 7,091 50,367 —
Automotive equipment 97,844 217 6¢,132 6,468 30,962 65
Automobile industry equipment 113,967 — 43,718 60,200 10,054 -
Construction equipment 85,262 388 1,826 2,178 29,977 893
Transport Total 2,186,162 122,584 417,964 381,814 1,186,459 27,841
Total Eximbank Credits 13,742,887° 497,081 2,988,830 4,876,584 5,036,798 54,224

PERCENTAGE DISTRIBUTION
Railways

39.9 46.2 30.5 16.56 51.4 2.1
Aireraft and airports 20.1 84.0 24.5 13.5 7.8 94.4
Highways 19.4 17.9 4.6 14.5 26.8 —
Harbor development 5.6 1.0 10.8 6.6 3.8 —
Vessels 3.6 0.4 4.8 1.9 5.2 —
Automotive equipment 4.6 0.2 14.4 1.7 2.6 0.2
Automobile industry equipment 5.8 — 10.5 15.8 0.9 —
Construction equipment 1.7 0.3 0.4 0.6 2.5 2.3
Total 100.0 100.0 100.0 100.0 100.0 100.0
Transport as Percent of Total
Ezimbanlk: Credits 16.5 24.7 14.0 8.7 23.6 50.4

Source: Derived from the tahle compiled by the office of the controller, the Export-Import Bank of Washington, August 1963.

* Credits authorized from 1934 through June 1968. Total number of credits extended by the Eximbank amounted to 2,055 and 89 countries received the credits over the
period of its existence,

b Totals differ alightly from the source due to rounding,

© Includes $788,870,000 “‘other” lozns.



TABLE A.11. Funds Obligated for Transport by the
International Cooperation Administration, 195668

(In thousands of dollars)

Total Project Funds for Transport as
Country* Aid Transport Percent of
Tolal Project Avd

Afghanistan 59,801 20,716 51.9
Argentina 245 85 34.7
Bolivia 11,179 2,000 26.7
Brazil 12,081 041 7.8
Cambodia §2,408 24,924 75.1
Ceylon 9,760 3,080 31.2
Chile 8,805 718 8.6
Colombia 3,784 212 5.7
Cuba 1,402 222 14.9
Ecuador 9,608 232 2.4
Ethiopia 16,811 005 6.4
Greece 2,085 66 3.2
India 51,583 15,451 380.0
Indonesin 44,074 8,061 19.7
Iran 24,008 3,405 13.9
Iraq 8,638 1,284 14.9
Israel 4,841 104 4.0
Laos 16,722 6,362 38.
Liberia 5,085 508 10.1
Mexico 2,236 149 6.7
Nepal 10,875 8,487 33.6
Pakistan 79,232 20,000 26.6
Paraguay 5,583 691 12.6
Peru 10,006 01 0.9
Philippines 30,823 12,825 30.9
Thailand 52,078 381,057 59.6
Turkey 19,391 1,534 7.9
Uruguny 578 38 0.6

Total ICA Lroject Aid 1,800,424 410,676 29.4

Sources: International Cooperation Administration, Operations Report, 1966, 1967, and 1958,
* Omits Japan and Austria, which received approximately $6.8 million,
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TABLE A.12. Transport Financing by the International Cooperation
Administration with U.S. Dollars and U.S. Ownel Local
Currency, 1955-61°

Near East

Purpose Total ~ Far East and South Europe Luu.n Africa
. America
Asia
IN THOUSANDS OF DOLLARS

Highways 400,252 180,001 112,221 89,023 50,930 17,768
Railways 57,717 125,624 00,191 83,381 451 8,120
Air Transport 182,728 82,280 83,636 3,611 0,805 $,801
Marine Transport 68,259 5,170 28,206 653 2,697 1,538
Miscellancouse 120,853 3,003 26,1224 88,055 1,754 119

Total #70,804f 877,878 810,376 165,573 G1,546 91,4381

Total Loan Obligation 24.9 billion

PERCENTAGE DISTRIBUTION

Highways 40.0 .0 33.0 23.6 78.0 56.5
Ratheays 26.3 33.3 26.5 20.1 0.7 25.8
Air Transport 13.5 8.5 24.6 2.2 14.4 12.4
Marine Transport 7.0 9.3 8.3 0.4 5.2 5.9
Misccllancous 12.8 1.0 7.7 a3.7 2.7 0.4

Totul 100.0 100.0 100.0 100.0  100.0 100.0

Trinsport as Percent of

Total Loans 20.0

Source: International Conperation Administration, Ofice of Statistics and Reports, Projects by Field of
Activity and Country, annual reports for fiscal years 1055-61,

& Project funding by field o activity instituted by 1CA from fiscal year 1055 on. Figures for fiscal years 1055-
87 include reallotments of deobligated prior years’ funds,

b Includes mator vehicle transportation, and regional transit of Afghanistan and Pakistan,

° Includes tranaport equipment, machinery, surveys, planning, training and others,

4 Includes Nepal's ropeway project.

© Includes over #88 million alloeated for tranaportation in Yugoslavia from the U.S. owned local currency,
Classification of transport field is not available,

f Includes dollar-financed projects plus projects with obligations in Sec., 402 and P.L. 480, Title I currencies.
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TABLE A.18. Transport Financing by U.S. Development Loan Fund
19658-61»

Latin ~ Near  South

Purpose Total  Africa Europe Far East America®  East Asine

IN MILLIONS OF DOLLARS

Highways 246.7 5.5 — 28.8 100.2 63.2 49.0
Railways 226.9 5.9 30.9 21.8 — 6.0 158.4
Air Transport 53.8 28.5 - — 17.1 — 7.7
Ports and Inland
Waterways 25.2 —_ — 19.2 — — 6.1
Automotive Plants 9.8 — — 2.6 — — 7.2
Total 561.9 39.9 39.9 72.4 117.3 60.2 228.4

Total Development
Loan Fund Loans 1,954.4 120.8 187.0 274.1 219.0 417.7 1784.8

PERCENTAGE DISTRIBUTION

Highways 44 14 — 40 85 91 22
Railways 40 15 100 30 — 9 69
Air Transport 10 71 - —_ 16 - 4
Ports and I'nland

Waterwuays 5 — — 26 — — 3
Automotive Plants 2 -— — 4 — — 3

Total 100 100 100 100 100 100 100

Transport as Percent

of Total 28.7 382.9 29.1 26.4 03.4 16.6 28.5

Sources: Development Loan Fund, Report of Activities During Calendar Year 1960 (May 1061), Tahle I,
pp. 1-5; International Cooperation Administration, Operations Report, Data as of June 30, 1961, pp. 56-58,

& Lonna obligated or approved us of June 80, 1061,

b This amount includes $25 million loane to Colombin and Peru respectively. These lonns were for rouds ns
well na for housing and resettlement. A breakdown of the figure on ronds is not availsble.

¢ The figure includes a loan of 835 million to Indin made available for the financing of roads, cement, jute,
and refractories. A breakdown of this figure on roads is not available.
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TABLE A.14. Development Grants and Technical Assistance, Agency for International Development, 1962

Field of Activity

Total Far East Near Eaat South Asia Alrica Latin America Europe Non-Regional
IN TIOUBANDS OF DOLLARS

Food and Agriculture 54,165 5,401 6,332 4,801 23,950 ~3,648 33 —
Industry and Mining 27,172 10,805 2,704 5,005 3,082 4,331 195 —_
Transportation 24,411 4,158 1,900 1,217 18,214 3,906 16 —_
Labor 2,054 487 420 244 472 1,361 —_ —_—
Health and Sanitation 44,100 16,628 1,324 18,530 2,459 8,563 1,435 152
Education 80,374 10,269 2,025 8,314 31,442 21,166 - 6,158
Public Salety 7,102 2,457 4490 133 1,752 2,311 — —_—
Public Administration 19,115 2,821 2,021 1,887 6,204 6,172 -— —_
Community Development and Social Welfare 3,934 545 247 67 1,165 1,810 —_ —_
Housing 1,274 14 —_ —_ 101 1,067 -_ —_
General and Miscellaneous 55,215 1,813 643 3,409 10,472 5,127 310 33,441
Technical Support 32,871 7,801 3,053 7,444 7,804 5,153 742 284

Total 352,718 62,703 23,008 46,160 108,268 74,716 2,731 40,034

PERCENTAGE DISTRIBUTICN

Food and Agriculture 15 9 28 10 28 18 1 —
Industry and Mining 8 17 12 11 4 6 7 —
Transportation 7 7 8 3 18 & 1 et
Labor 1 1 -4 1 1 2 —_ —
Health and Sanitation 13 26 6 29 e 12 53 —b
Education 23 16 13 18 30 28 —_ 15
Public Safety £ 4 e —b e 3 - -
Public Adminisiration & 5 9 4 6 8 — —
Community Decelopment and Social Welfare 1 1 1 —b 1 3 —_ —
Housing —b b — — —b 1 —_ —_
General and Miscellaneous 16 3 3 7 10 7 11 84
Technical Support 9 12 17 16 8 7 £7 1

Tolal 100 100 100 100 100 100 100 100

Source: Agency for International Development, Operations Repori: Dala as of June 30, 1962 (1962},
* Includes project re-obligations in fiscal year 1062,

b Less than 1 percent.



TABLE A.15. Development Loan Fund Projects, Agency for
International Development, 19622

. .. Far Near  South . Latin
Field of Activity Total East East Asin Afrien America
IN THOUSANDS OF DOLLARS
Tood and Agriculture 73,800 11,100 81,700 —_ 1,000 80,000
Industry and Mining 815,750 380,450 8,000 220,300 62,000 —
T'ransportation 05,700 — 10,000 74,000 9,200 2,500
Tlealth and Sanitation 10,000 — — — 1,400 8,600
General and Miscellancous 47,500 — 10,006 27,500 2,000 8,000
Total 542,750 41,550 54,700 921 800 75,000 49,100
PERCENTAGE DISTRIBUTION
Food and Agriculture 1} 27 68 — 1 61
Industry and Mining 58 73 6 69 82 —
T'ransportation 18 — 18 23 12 I
Health and Sanitation 2 — — —_ 2 18
General and Miscellancous 9 - 18 9 3 16
Total 100° 100 100 1000 109 100

Source: Agency for International Developunent, Operations Report: Data as of June 30, 1962 (1062), p.20.
® Project obligations in fiscal year 1062,
b Does not add to 100 due to rounding,
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TABLE A.16. Supporting Assistance—Agency for International Development, 1962»

Field of Activity Total Fur East Near East South Asia Africa Latin America Others
IN THOUBANDS OF DOLLARS
Food and Agriculture 5,075 -— 250 —_ 260 5,320 138
Industry and Mining 4,858 2,980 — 56 — 874 478
Transportation 53,816 12,672 7,112 28,313 3,051 2,278 380
Heazlth and Sanitation 4,783 313 700 —_ 90 2,498 1,182
Education 10,078 1,361 115 - 1,809 7,238 —
Public Safety 5,728 5,148 — — — 580 —_
Public Administration 102 — — —_ - 309 93
Community Development and Social Wel{are 5,360 4,551 — — 85 750 —
Housing 42 —_ - - 42 — —_
General and Miscellaneous 7,815 2,202 15 1,488 261 3,107 742
Technical Support 3,874 1,052 875 — 390 212 415
Total 102,216 81,178 9,007 29,887 5,628 23,197 3,859
PEECENTAGE DISTRIDUTION
Food and Agriculture 6 - 3 —_ 5 23 4
Industry and Mining 4 10 -—_ 0 —_ 4 14
Transportation 53 41 78 95 85 10 11
Healtk and Sanitation 5 1 8 ~— 4 11 34
Education 10 4 1 - 25 31 —
Public Saftey 6 17 —_ — —_ 3 —_
Public Administration —b — — — - 1 s
Community Development and Socicl Welfare 5 15 — —_ 1 s -
Housing (/] —_ - — 1 —_ -
General and Miscellaneous 8 7 /] & 5 13 22
Technical Support 4 6 10 - 7 1 12
Total 100° 100° 100 100 100° 100 100

Source: Agency for Internationnl Development, Operations Report: Data as of June 30, 1962 (1962), p. 27.
® Includes project re-obligations during the fiscal year 1962,

b Tesy than 1 percent.

° Exceeds 100 because of rounding.
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of nations, 14. Sec also National product

Ground-reaction vehicle: advantage of to
newly developing areas, 109; develop-
ment of, 109

Guinea, 85

Iaclele, Edwin T., viil

Haiti: port study of by the World Bank, 174

Harvard Advisory Service, 68

Hauser, Philip 11., 80n

Health services: field dispensaries for estab-
lished through trausport, 9; a mnation’s
commitment of resources to, 39; as re-
lated to cconomic progress, 20; trans-
port’s role in, 1, 196

Ilighway financing: acquisition and sale of
land along highway routes, 182; deficit in
most countries, 130; driver licenses, 1381;
federal and state road taxes, 80-381; local
taxes, 31; motor fuel taxes, 30, 131; motor
vehicle owners' registration fees, 30, 130~
31; outlays per capita and per vehicle,
180; tolls, 129, 131; world highway cx-
penditures in 1960, 209, See also Road-
building

Highways: annual costs of, 111; congestion
on, 182; in *coordinuted” transport sys-
tem, 60; deficit operation of, 120; design
in censtruction of, 137-38; first trans-
continental motor trip in the U. S., 29;
maintenance of plant and equipment for,
187, 188-189; problem of secondary and
feeder roads for, 192, 185; tax payment
for use of by buses, 117; wasteful use of

INDEX 241

resources in, 187. See also Motor trans-
port; Roadbuilding

Housing: commitment of a nation’s re-
sources to needs for, 30

ITuman resources: consideration of in trans-
port planning, 46, 56; cmployment as-
peets, 61; in relation to mobility and
accessibility, 19

Hunger. See World hunger

Hussein, Abdul Aziz, 76n

Hydrofoil ships for river and coastal trans-
port, 109-110

ICA. See International Cooperation Ad-
ministration

ICA and DLF: funds obligated by with
U. S. dollars and local currencies, 1955—
61, 162

IDA. Sec International Development Asso-
eiation

Tmmobility in transport: aflluence a cause
of, 87; degrees of in specific countries, 18-
15; necd for attack on, 8, 121; poverty a
condition in, 87, 192; and the traditional
socicty, 86

Improvenents in transport: economic gains
from, 25; ecffeet of on outlook of com-
munitics, 9; need for, 2; obstacles to, 16~
18; for regional econcmic integration, 24

India’s transport: development and pattern
of, 7, 8-9, 11, 12, 15, 87; First I'ive-Year
Plan, 50-51, 62, 64; Foed for Peuce pro-
gram, 168; geographic factors in traffic
flows, 66, 68; highways and roadbuilding,
67, 68, 180; IBRRD and IDA loans to,
155, 1568, 162, 172; Nagpur Plan, 67;
national income, 65, 66; natural gas and
nuclear power, 75; passenger travel, 66,
115, 119; planning on basis of activity in
other scctors of the cconomy, 62; Plan-
ning Commission, 63n, 66nr, 67n; popula-
tion growth, 16, 63, 65; public investment
in different scctors of the cconomy, 64;
public investment for transport and ~om-
munications, 65; public works projects,
63; rail traflic, 75, 03; road transport vs.
government-owned railways, 66-67, 08;
Sccond Five-Year Plan, 62~03, 64, 66, 67,
1565; 'Third Five-Yecar Plan, 63, 64, 158;
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trends in transport, national income, and
production, 1951-61, 63; truck and bus
operations, G6, 141; World Bank survey
of bridging river, 174

Indonesia: in common market group, 85;
outlays for highways, 130; population
growth in, 16; transport development ia,
15

Industrial growth: hampered by lack of
transport, 6; spurred by railway boom, 28

Industrial location, transport burdens of
due to lack of planning: in developed
countries, 79-81; in developing countries,
81; in underdeveloped areas, 82

Industrialization: in mechanization stage of
transport devel pment, 36; simultancous
development of with railways, 93; trans-
port needs for, 47, 193

Industry: dependence of on mobility, 19;
development of, 1; raw materials supplied
to by transport, 8; relation of to transport
programs, 74

Inter-American Development Bank, 84, 160

Inter-American IHighway, 8, 148

Internal sceurity: benefits to from improved
transport, 196; poor transport an obstacle
to, 7

International Bank for Reconstruction and
Development (IBRD; called the “World
Bank”), 2, 85, 57n, 131n, 148n, 153, 155,
156n, 158, 163; loans by, 1946-63, 15).
See alsa World Bank

International Civil Aviation Organization
of the United Nations, 175

International Cooperation Administration
(ICA), 161, 162, 168n, 167, 170, 172;
funds obligated for transport by, 1956-58,
223; transport financing by, 1955-61, 22}

International Development  Association
(IDA), 157-58, 166, 170, 172, 183;

transport loans by, 1961-63, 221
International Exchange and Payments Sub-
committec of the Joint Economie Com-
mittee, 166n
International Finance Corporation, 178
International Institute of Transport: a need
for in serving the United Nations, 189-90
International Road Federntion, 14n, 140n,
145n, 148n
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Internationel transport organization: in air
traffic control, 146; in economic develop-
ment, 148; financial burdens shared in,
146; in integrating facilities between
neighboring countries, 149; a means of co-
operation in rail, water, and highway pro-
grams, 146; resources mobilized by, 150

International Union of Railways, 125n

Investment Guaranty Program: United
States agreements with 53 natiens, 177-
78

Iran’s transport: freight mobility index, 15;
IBRD and Eximbank loans, 156, 1060;
Ministry of Roads, 156; outlays for high-
ways, 180; public funds allocated, 89

Irrigation: importance of transport projeets
in, 20, 53, 57

Isolation of ureas: as cause of cottage in-
dustries of ecarly America, 23; cconomic
progress retarded by, 9; relief of through
roadbuilding, 138; world’s resources
applied to problem of, 8

Ttaly: highway revenues in, 181; passenger
traffic in, 119

Japan’s transport: co-development of rail-
ways and industry, 93; dependence on
national planning, 84; financing, 32-38,
34; Highway Public Corporation, 181;
IBRD and Eximbank loans, 155, 160;
link with industrinlization cfforts, $4;
mobility index, 15; pattern typical of
densely populated country, 87; rail
tratlic, 88, 03, 119; technical aid from
Western experts, 32-38; unified national
rail system, 32; use of trucks, 100-101

Kasiraksa, Wisit, 8n

Katz, A., 79n

Keller, W, M., 97n

Kennedy, President John Fitzgerald: mes-
suge from to the Congress on foreign aid,
152n

Kenya: railways of, 148; revenues from
highway users in, 131

Kodan, Nihon Doro, 181n

Korman, N. 1., 79n

Kuhn, Tillo E., 59n

Kuznets, Simon, 82n



Labor: creating roadbuilding jobs for in
underdeveloped countries, 134; demand
for and supply of in roadbuilding, 182~
83; labor-intensive vs. capital-intensive
mcthods on projects, 185, 136, 167; pro-
ductivity resulting from territorial divi-
sion of, 24

LAFTA. Sce Latin American Free Trade
Association

Lagos Charter, 85

Land use: avoidance of unnecessary trans-
port in, 81; improvement of through good
roads, 9; on regional basis, 83; trans-
formation into prosperous farms, 8

Lardner, Dionysius, 3:4n

Latin America: development capital for,
151-52, 154; cconomic development in,
16; Eximbank.loans to, 159; mixed
primitive and advanced stages in, 87;
passenger travel in, 116; population
growth I, 15; projects needed by, 51,
172-73; regional development in, 83;
road maintenance in, 139-40; stake of
rich and poor countries in progress of,
205; transport developments in, 3, 10, 11,
12, 148

Latin Amecrican Free Trade Association
(LAI'TA), 84

Lerner, Daniel, 42n

Liberia, 9

Lincoln, President Abraham, 27

Living standards. See Standards of living

Lockwood, William W., 82

Luthra, K. L., 64n

Malaya, 85, 116

Mali, 85

Mallon, R. D., 146n

Man as beast of burden: in poor countrics,
5, 6, 7; relieved by mechanization, 25

Mance, IT. Osborne, 147n

Manpower for building of roads and canals,
25. See also Labor

Marketing: of agricultural commoditics, 1,
53; ignorance of opportunities for in
isolated communities, 5; of industrial
products, 8; limited by difficultics of
overland transport, 6

Mason, Edward S., viii
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Mechanization of transport: cause of in-
dustrinl growth, 28; cost of overland
movement reduced by, 7; creating ad-
vances in the cconomy, 256-26; lack of in
poor countrics, 4-5; as stage in the proc-
css of development, 36

Melton, Lee J., 144n

Mexico: highway revenues in, 131; IBRD
and Eximbank loans for transport proj-
ccts in, 155, 160

Meyer, John R., 92n

Middle East: transport loans to 153, 1565,
172

Mineral wealth; in struggle against poverty,
5; transport’s role in, 1

Mobility: aiding underdevcloped countries
in achievement of, 2; in aims of develop-
ing countries, vii; barriers to, 8; conunu-
nications a substitute for, 77; degrees of
in specific countries, 18-15; income per
capita in mobit: nations, 15; index of,
13-15; in motorization era, 36; and
prosperity, 192; relation of to poverty, 4;
role of in economic and social progress,
115, 191; standards of living affected by,
18

Moncy and materials for developing coun-
tries: instruments for supply of, 158-78

Moore, Wilbert ., 822

Morgenthau, Hans, 181n

Morocco, 85

Morris, James, 42n

Motive power: availability of for produc-
tion, 20; development of dependent on
mobility, 19; generation and transmission
of, 74; revival of eleetric propulsion in
new technology, 110; steam power in-
troducing steamship and the first rail-
ways, 25, 30

Motor transport: advantages of in network
of routes, 100, 128-20, 198; disndvantages
of, 101; economy and reliability of, 98-09;
length-of-haul factor in, 101; public
capital requirements for, 1115 rapid
expansion of, 197-98; in underdeveloped
arcas, 102

Motor vehicles: capital outlays for, 122-23;
damage to operation of on poor roads, 18,
201; number of in world by country,
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1060, 210-12; registration fees on, 131;
regulations on use of, 18; returns from
taxes on, 57; traffic strangled by in citics,
12
Motorization: as stage of transport devel-
opment, 36
Moving people, 115-21. See alzo Passengers
Mutual Security Agency, 161, 166n
Myrdal, Gunnar, 88n

National Burcau Committee for Fconomie
Research, 26n

National development: poor teansport a
hindrance to, 7; transport’s expenditures
for, 1-2

National planning: determination of prior-
ities in, 99; meeting a variety of needs
through, 89

National product: contribution of trans-
port to, 59; iuncrease in as related to
freight traflic, 194-95. See also Gross
national product

National resources: data ou in plannin for
transport, 61; guide to allocatior ., vii;
productive employment of, 185; surveys
of for development decisions, 195

National Resources Planning Board, 1191

Nelson, James C., 96n

Netherlands: passenger traflic in, 119

New York State Thruway: design of copied
by underdeveloped countries, 187- 88

Nigeria: highway financing in, 180; IBRD
loan to, 156; investment in transport, 45;
rail traflic in, 95, 97; rivalry hetween
transport media in, 141; road study of by
World Bank, 174; tonnage moved on
waterways of, 91; transport costs of over
tarred vs. dirt roads, 57

Nile River, 9

North Asmerica: rail milenge and traflic in,
93

Norway: arrangements in for international
traflic flow, 147; passenger traflic in, 119

Nyasaland: oullays for highways in, 130

Office of Road Inquiry, established by Con-
gress in 1893, 28
Ogg, Frederick Austin, 33n
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Organization of Africa and Malagasy State,
85

Organization in transport programs: joint
government-private operation, 145-46;
mixed public and private enterprises, 145;
national planning commission, 142; oh-
jections to integrated appronch, 143-44;
public corporations, 141, 142; regulatory
laws, 140-41; suggestion for ministry of
transport, 142; total-system concept, 143,
See also Community transport organiza-
tion; International transport organiza-
tion

Owen, Wilfred, 81n, 1310

Pakistan: Academy for Village Develop-
ment 135n; allocation of public invest-
ment, 9; ancient avenues of trade, 68;
coal transport problems, 76; First Five-
Year Plan, 50, 68, 69, 70, 71-72; heli-
copter service, 120; IDA and AID assist-
ance, 158, 162; Inland Water Transport
Authority, 158; lack of qualified per-
sonnel, 68; movement of livestock, 77;
National Planning Board, 68, 69a, 71,
73; oil transport, 75; outlays for high-
ways, 130; passenger travel, 15, 116, 120;
pipelines, 7, 70, 76; Pianning Commis-
sion, 78; population growth, 16; public
investment for transport, 71; public-
works road program, 184; rail traffic, 70,
04, 95; relative merits of transport
media, 72, 74, 87; restrictions at district
boundaries, 141; Second Five-Year Plan,
133; shares of bus enterprises sold to
publie, 145; tounage moved on water-
ways, 91; trangport nceds, 68, 175;
twenty-year master plan, 73; United
States assistanee, 74

Pan-American Highway Training Center,
177

Paraguay, 6, 84

Parpovich, Michael, $3n

Passengers: ancient character of rail equip-
ment for, 116; combined movement for
freight and, 115; mobility index of for
various countries, 15; need of national
system for, 116; passenger-miles com-
pared with ton-miles of freight service,



115-16; personal-income factor in travel
of, 119; time a primary consideration of,
117-18, 120. See also Moving people

Peace Corps, 175-76, 188, 208

Pechman, Joseph A., viii

Peck, Merton J., viii

Peoples and nations: contracts established
awong by transport mobility, 191

Peru: outlays for highways in, 130; truck
operation in, 56; World Bank and AID
loans to, 156, 174, 177

Philippines: 8, 15n, 48, 85

Pipeline transport: costs of, 97, 98, 106-7;
expansion of for liquids and gases, 106;
experience of moving conl by, 108; for
newly developing countries, 108; oil and
gas carried by, 107-8; potentials for mov-
ing solids by, 106, 108, 109; as relief for
railway load, 127; techuical competence
required for, 113

Planned transport. See Transport planning

Politics: impact of on trausport, 7, 128; in
organization of transport media, 141; in
transport improvement, 35, 19€¢; in use
of public funds, 187

Population growth and transport deficien-
cies, 15

Port facilities: capital outlays for, 122-28;
congestion of, 136, 137; improvement of,
53; projects for piers and cargo-handling
equiptnent, 51

Portugal: passenger traffic in, 119

Postal service in early America: rates and
delays, 23

Potter, Neal, 16n

Poverty : global aspects of, 101; relation of to
mobility, 4; transport’s role in helping to
overcome, 192, 200

Powell, I'red W., 251

Power. See Motive power

Priviie culerprise in transport: in emerg-
ing nations, 85; public enterprise as
alternative for, 35; uncoordinated net-
works of rail routes in, 85

Public works: on U. S. roads and waterways
in the 19th century, 25; work-relief pro-
grams of, 133-86

Qadir, Abdul, 72n
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Rail transport: cost characteristics of, 97-
98; increase of freight traffic in, 10; move-
ment of dependent on prioritics, 6;
shortage of eapacity for, 6; skilled man-
agement statl required for, 113; slow serv-
ice inherent in, 99; transshipment costs for
parts ot journey, 100. Sce also Railways

Railway costs and revenues: importance of
physical plant, 1255 lost revenue in shifts
from rail to road, 127-28; rate-making
practices, 126-27, 128, 129; reasons and
remedies for deficits, 125-27, 128; rigid-
ities in management, labor, and govern-
ment, 1206

Ruailways: capital outlays for, 122; concen-
tration of by countries, 1960, 94; in “co-
ordinated” transport system, 60; cover-
ing costs of, 125-29; decisions to abandon
or maintain, 126, 128-29, 1386, 198; deci-
sions to increase capacity, 58; deficits of,
116, 126-27; distribution of freight by
continents, 1950 and 1960, 95; equipment
and maintenance problems, 17-18; in-
sufficiency of earnings, 111; manage-
ment’s responsibility for costs, 57; polit-
ical obstacles to rate rise, 116; preferred
for long hauls, 97, 197; problems of
crented by technological ehange, 141;
public funds invested in, 111; simultane-
ousdevelopment of with industrialization,
93-08; types of commodities earried by,
05-06; work preparatory to construction,
88; of the world by countries, 216-17. Sce
also Rail transport; United States rail-
ways

Regional economic integration: access to
markets, 82; aided by surface and air con-
nections between countries, 83; of benefit
to intraregional trade, 84; charting trans-
port future on regional busis, 83; cominon
market schemes for, 85; international
studics for, 85

Rendel, David, 104n

Researeh and developinent: in globul trans-
port programs, 181; in new mecthods of
freight and passenger transport, 109;
role of U. S, in, 188; a world center or-
ganization for, 189-90

Resources. See National resonrces
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Reynolds, Lioyd, viii

Ripley, William Z., 27n

Road transport. See Motor transport

Roadbuilding: in developing countries, 81;
effect of on living standards, 185; ex-
penditures for, 12; financing of, 182-30;
jobs created by, 183; for potential eco-
nomic activity, 5%; revenues from to
meet costs, 130-31; stage construction
methods of, 100; techniques for, 110;
topography and weather factors in, 17, 51.
See also Highways

Roads: all-weather pavements in devel-
oped countriey, 22; capital outlays for,
122-23; cffect of on migration, 55;
facilitating school attendance, 9; im-
portance of to agricultural cconomy, 132;
mud roads a hindrance to communica-
tion, 5; reasons for failure of to stimulate
development, 20

Robertson, Ross M., 206n

Rouge, M. B., 77n

Ruanda-Urundi: World Bank financing of
port in, 156

Rural areas: programing transport im-
provements in, 38
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Sadove, Robert, viii

Salant, Walter S., 166n

Satellite communications: in education
programs, 79; linking all parts of the
globe, 191

Sceurity. See Internal security

Senegal: public funds allocuted to transport
in, 89

Ships: capital outlays for, 122-28; pro-
graming arrivals of to avoid congestion,
137

Sierra Leone: survey of transport needs for,
175

Smith, Howard R., 28n

Social development: estimate of needs of in
planring, 52: impeded by inadequate
transport, 192; transport’s role in, 1, 7,
55, 111, 191

Social Progress Trust Fund of Latin Amer-
ica, 169n

South America, 83, 93. See also Latin
America

Soviet Union: co-development of railways
and industry in, 93; freight and passenger
traffic in, 1040 and 1962, 21}; promotion
of trade with che U. S., 158; rail freight
handled in, 93, 95; reliance of on railways,
88; transport growth of compared with
GNP, 48—49; transport pattern in, 87

Spain, 15

Spengler, Joseph J., 32n

Standards of living: consideration of in
transport investment, 52, 111; goals in
betterment of, 195, 199; and 1wobility of
transport, 18

Stanford Research Institute, 97n

State highway departments: establishment
of required by federal law, 29; federal-aid
projects, 29-830; number of in 1900, 28

Storage: a factor in transport projeets, 53,
74, 136; o means of reducing peaks of
transport demands, 76

Sudan, 15

Surplus farm products: distribution of in
U. S. aid programs, 203; farm income de-
pendent on, 25; farmers’ concern with
moving of, 5; marketability of, 24-25

Sweden, 147

Switzerland: passenger traflie in, 119

Syria, 15, 125

Tacuber, Trene B., 16n

Tanganyika: outlays for highways in, 180;
railways of, 148

Teehnical assistance programs. Sce Foreign
aid

Technology: affording new horizons for
transport, 109-110; causes of slu.v prog-
ress in, 121; choice of in alternative
methods of transport, 86, 197-09; effeets
of chapges in on volume of transport, 194;
effects of on transport developrient, 111-
15; errors in, 18; experimental methods of
movement considered in, 109; prospects
for overcoming iinmobility through, 120-
21; in rail transport, 08; in solution of
transport problems, vii

Teilhard de Chardin, Pierre, 101

Thailand, 7, 8, 15, 48; AID assistance to,
162; harbor study of by World Bank, 174;
survey of transport needs of, 175



Thompsen, Charles M., 26n

Thornburg, Max Weston, 135n

Tinbergen, Jan, 59n, 83n

Toll roads and highways in the U. S.: in
carly days, 23, 24; in the twentieth cen-
tury, 24

Ton-miles: cost factor of in moving cargo,
56, 92, 104; number of per unit of GNP,
59; number of in rail transpart, 96; for
pipelines and trucks, 87; unit costs in
different transport media, 908

Trade. Sec World trade

Traflic: estimates of for planning transport
improvinent, 52, 53, 59-60, 61, 196; im-
mobility from congestion of, 37; modern-
ization based on volume of, 57-58; pro-
jection of volume of related to cost, 56;
rate of growth of, 48; ways of avoiding in
urban congestion, 81; world rail freight
and passenger traflic, 1060, 218-19

Transport and Communications Comnmis-
sion of the United Nations, 189n

Transport facilitics: building and operating
of, 2; crrors in location of, 18; foreign ex-
change earned by, 113; & key to develop-
ment, 19; maintenance of, 17; managerint
skills required for, 118, 200; need for
based on new traflic, 54; ubsolescence of,
5, 108, 208, 205; unnccessary providing of,
193

Transport financing: analyses of costs and
benefits in, 107; deficit operation in, 128;
effect of pricing policies on competition
between systems, 123-24, 129; govern-
ment’s roie in, 25, 129; impact of on
economic and social programs, 123, 124;
initial investment, maintenance, and op-
cration, 122; measuring justification of,
196; private investors in, 25; rates and
charges for services in, 200; roles of public
and private scctors in, 200-201; sclf-
support of systems, 122-25; unified man-
agement approach to, 144-45; uscr
charges for defraying costs, 124, 125, Sca
also Cost of transport

Transport functions: global mwisconceptions
about, 192; linking scctors of the econ-
omy, 102; social and eeconomic impacts
of, 18-19
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Transport investment programs: creation of
funds for, 204; mistakes of, 18; necd of for
economic growth, 19-20, 21; need of
regional, national, and international
agencies for, 200; priorities in, 61; rela-
tion of to nontransport iuvestnents, 61

Transport media: ownership of, 141, 142,
144; regulatory measures restricting some
carriers, 140-41; rivalry between, 140

Transport methods of moving goods and
passengers: choice of, 95; dependence on
costs and performance, 90; dominance of
road construction in most countries, 89;
evolutionary process in different coun-
irics, 87, 88; similarity of trends in ell
countries, 86

Transport needs: determined by economic
activity, 47, 103, 194; and development
goals, 61; identifying urgency of, 50, 52;
international sponsorship of surveys of,
203—4; statistical basis for estimate of,
49-50, 54.

Transport operations: job opportunitics in,
114; joint use of [acilitics in crossing na-
tional boundarics, 202; obstacles to, 17-
18; use of capital created by, 111; volume
of in undeveloped nations, 19

Transport planning: and communication
investment, 45; in comprehensive devel-
opment scheme, 54; consideration of
“human resourecs,” 46, 61; establishment
of priorities, 51; investment programsin
by countries, 215, a means of enhancing
international prestige, 46; national and
regional implications, 60, 61; role of
government, 120; study of potentials,
58; survey of nceds, 44-46, 60

Transport in poor countries: aid programs
for, 202-3; growth of, 10-11; lack of
capital and personnel for improvement of,
18

Transport projeets: choice of in relation to
area development, 114; guiding principles
in construction and operation of, 104-95;
industrin]l opportunitics arising from,
115; integration of with cconomic and
social goals, 206; organizing of, 140—46;
in relation to programs ir. other sectors,
74-82
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T'ransport revol .ion: areas untouched by,
21; conventi 1l approach a hindrance
to, 121; role of in social and economic
revolution, 191; spread of in moderniza-
tion aim, 2-8, 7-10, 101

Transport in rich countries compared with
poor countries, 10--11

Transport strategy in national and inter-
national economy, 199-206

Transportation stages of development: five
stages toward mobility, 86-37; a six*h
stage, resulting in immobility, 37

Treaty of Montevideo, 84

Trucks: cannibalizing of, 141; cupacity and
speed of, 7; deterioration of highway
surface from overloading of, 57; ease of
crating for, 100-101; life of on usphalt vs,
gravel roads, 56; origin-to-destination
service of, 100; private operators of, 111~
12; ratio of to population, 12-18;
scheduling flexibility of, 100; unit cost of
moveraent by, 08

Tunisia:  “consultative group” arrange-
ments in for advice on aid, 174; develop-
ing transport in by means of Food for
Peace program, 167-68

Turkey: Eximbank loans to, 160; job op-
portunities in through machine tech-
nology, 135; maintenance of roads in, 159;
railway deficits in, 125; transport im-
provement at expense of other sectors,
39, +1-42; United States aid program in,
4243

Turnpikes: disuse of caused by railway
competition, 28; in carly Amecrica, 24,
27; in growth-of-trade stage of transport
developmeni, 36

Uganda: desire for cdueation in, 54; rail-
ways of, 148

Underdeveloped areas: in poor countries, 2;
problems of hunger and disease in, 38; in
rich countries, 2; social and cultural fac-
tors in, 98

Underdeveloped countries: economy of de-
pendent cn tribal attitudes, 55; equip-
ment and experience available to, 89;
exnloration of to establish development
goals, 195; movement of livestock and
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perishables in, 76-77; predominant role
of agriculture in, 76; pressure for world
economie participation in, 88. See also
Developing countries

Unemployment relief through transport
programs, 138-36

United Arab Republic: common market
scheme considered by, 85; transport
loans to by Eximbank. 160

United Nations: economie and transport
surveys sponsored by, 95n, 187, 204;
publieations on transport by, ix, 10; sug-
gested creation of world transport center
in, 204; technical assistanee of to devel-
oping countries, 173-75

United Nations Conferenee on the Applica-
tion of Science and Technology for the
Benefit of the Less Developed Areas, 64n,
76n, 97n

United Nations Expanded Programme of
Technical Assistance, 17475

United Nations Special Fund for Economic
Development, 174, 175, 188

United States Agency for international De-
velopment, vii. See also under Agency.

United States Bureau of Public Roads,
20n, 31n, 138n, 139, 156, 160, 176, 177

United States Department of State, Com-
mittee to Strengthen the Security of the
Free World, 152n

United States foreign aid: arrangements
with Eximbank for, 158; a close look at,
152, 163; in Food for Peace program, 167;
lholdings of foreign currencies in, 164;
private investors’ and manufacturers’
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