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Foreword 

T]I S IS 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 Develop
ment. 

The Brookings program focuses anon area that has been 
neglected by both the development economist and 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 of re
sources in emergih 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 criteria 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 problem initiated 
with funds from the Ford Foundation ad completed as part of the
AID research prgram. In the course el his study, Wiifred Owen,
who is the Director of the Transpurt Research Program, has par
ticipated in transport and development stu-ties in many countries 
of Asia, Africa, and Latin America. His views of the problem and
approaches to its solution reflecit the general framework of the 
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viii STRATEGY FOR MOBILITY 

Brookings program and furnish a guide to areas in which research 
efforts need to be focused. 

Among previously published works, Wilfred Owen is author 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. Iiaefele, 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 Breek 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 1964
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Introduction 

TE 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 that 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 are some 
of the factors that together foster development and offer the prom
ise of a more satisfying life. 

Granted this variety of elements and their obvious interrela
tions, the attempt in this study is to seek a better understanding 
of the problems 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 necessary ingredient of nearly 
every aspect of economic and social development. It plays a key
role 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 oducation 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 
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2 STRATEGY FOR MOBILITY 

absorbing 20 to 40 percent of the resources being invested 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
grains, 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 needed 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 draw 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 I 

Immobility and Poverty
 

T E TWENTI ETH CEN TURY revolution in transport has 
made us aware of the relation of immobility to poverty. Air trans
port has shrunk the earth to less than a tenth its previous size, 
and the jets have reduced this smaller world again by half. The 
results may be suen in the ahnost perpetual motion of heads 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 see for themselves the 
discrepancies in material well-being between the rich countries 
and the poor. Visitors from developing countries have returned 
home determined to see 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 sud(ldenly become their neighbors. In most respects 
the transport revolution has by-passed two-thirds of the world's 
people. 

What one finds is that time and energy are being dissipated in 
vast areas 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 



5 IMMOBILITY AND POVERTY 

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 mechanical transport has
replaced the most primitive methods. But even in these cases,
mechanical solutions often yield unsatisfactory resuits because of
ancient and obsolete equipment, faulty operation, and lack of 
nia intenance. 

The Efcts 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 supplies. Produce rots on the ground because 
tiansport 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 one 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 qew techniq ties, for information, like everything else, travels
slowly 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 reliable means of marketing 

what is made. Poor transport makes it necessary to maintain ex

cessive inventories at high cost to compersate for uncertain de

liveries. Often it is necessary 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 elsewhere. 
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 neighboring 

countries, 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 increased 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 Ocean. 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. Th2 growth process is retarded 
by limited opportunity for public officials to travel through their 
country, and by the difficulties of conducting business. Poor trans
port can le 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 cities of the 
world and along many of the major intercity routes. In Asia the 
ricksha and pcdicycle 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 tribal 
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 economical 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 h,of from grazing lands to San Jos6 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 fruits 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 emtire distance. 

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

I U. S. Department of Commerce, "Motor Transport in Middle America," World Trade 

Information Service, 4, No. 55-13. 
2 Wisit Kasiraksa, "Economic Effects of the Friendship Highway," SEATO Graduate 

School of Engineering, Bangkok, 1963. 
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about 87 percent of the additional demand for rail 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 benefits of educa
tion, in communicating new ideas, and in overcoming the isola
tion that has been a principal factor retarding economic 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 school attendance. Greater mobility
also facilitates the travel of technical personnel and enables them 
to cover more territory in less time. 

Even modest inprovements in transport change the life
attitudes of the people affected. Pr'imilive roads built in Bolivia 

and
to 

connect densely populated regions with hitherto inaccessible land
have altered the outlook of whole communities. The work, done 
almost entirely by manual labor, has had the effect of persuading
thousands of families 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 anti 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 area by flying materials, equipment, and per
sonnel to remote airstrips for the establishment 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 Populationand Rail and Road Transport Trends by 
Continent, 1950-60 

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

Populatio's Rail Freight Motor Vehiclea' 

ContinentConinnt 
Total 

otl Total Percent-
lur aseae 
iscrease rase1 

Total 
Total Percent-
nre age 

Inrrease19 
Total 

Totalncr5-ease Percent. 
age 
1-6 

I000n 
1050-0.ces

1060-60 
Tot1 000 Increase

1950-00 1050-60 
Increase
1051-00 

increase
1016 

Africa 254 45 R2 57 22 62 2.1 1.3 100 
North America lo0 31 19 030 -14 -2 70.2 24.5 45 
Latin Americab 202 43 R6 48 10 26 4.4 2.1 91 

Asia 1,070 200 21 370 261 30 4.0 2.8 233 
Eastern Europe* 1041 as *;11 1,535 01e 148 - - -

Western Europe H2.0 48 R8 28.1 17.5 166 
Oceania 16 3 7 !5 3 f5 3.4 1.5 79 

World 2,905 477 19 3,184 1,240 65 121.7 49.7 69 

Sources: 1951 Motor vehicle data from United Nations, Soidaitcal Yearbook, 1957; others from United Na
tions, Statistical Yearbook, 1961, and Statistical Yearbook, 1962. 

6 1051 was chosen as a base year since complete motor vehicle data for 1050 are not available.
 
b Includes Mexico and Central America.
 
a Comprised of Bulgaria, Czecho3lovakia, East Germany, flungary, Poland, Romania, and USSR including
 

vaic 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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and 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, 1960a 

(Percentage distribution) 

Ton-Miles Number Miles of Gross Ton' 
Continent of TrucksArea of Rail and Surfaced Merchant 

Freight usesb Roadsb Shipping 

Africa 8.5 22.5 1.8 3.1 4.2 9.1 
North America 6.6 15.9 29.7 54.7 48.0 24.2 
Latin American 6.9 15.2 1.0 4.9 2.8 2.2 
Asia 56.1 19.9 11.9 9.3 15.9 8.3 
Europe-total 21.4 20.2 55.1 24.0 24.9 55.5 

Eastern Europed (10.4) (17.3) (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, Stati.tical Yearbook, 1961; highway data from the International Road Federation,
"World Highway Statistics-io0," Staff Report (1060). 

a Figures do not always add to 100 because of rounding.
b Excludes Albania, Bulgaria, Mainland China, Czechoslovakia, East Germany, Hungary, North Korea,

North Vietnam, Rtomania, and USSR. o Includes Mexico and Central America.
 
d Comprised of Bulgaria, Czechoslovakia, East Germany, Hungary, 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 severe congestion 
in the principal 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 economic burden on developing countries, and 
even.heroic efforts 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 vehicle traffic is being strangled by inadequate 
street 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 spend 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 many 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 wl ich are inadequate. 
To equip the less developed continents with trucks and buses in 
sufficient numbers to achieve the EEC ratio of these vehicles to 

4See Table A.1. for world highway expenditures. 
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TABLE 1.3. World Commercial Vehicles and Highways, 1960 
(Vehicles in millions, miles of road in thousands) 

Trucks and Buses Miles of Road, 
Continent 

-

Total Per 1000 Per 100 Per 1300 
People Sq.Mile Sq. Miles 

Afri2a 0.7 2.8 5.9 241 20
North America 13.8 67.2 177.3 2,737 867

Latin Auicricab 
 1.7 8.3 U1.3 160 Q(,
Asia 9.8 2.4 40.4 905 159

Europe 
 5.8 15.0 805.2 1,420

(EEC Countries) (3.'2) (18.5) 
742 

(711.1) (709) (1,573)

Oceania 
 1.0 70.19 32.3 240 77 

World Total 24.8 1.2.4 65.4 5,703 Ito
 

Souzeea:Commercial Vehicledata from Urite-l Nations, SlatiticalYearbook, 196Z. IIighwa data from International Road Federation, "Worhl flighway Statistiks--l
0."85hffft.ort
(1960).
4 Paved roads include oki!esof road with gravel stone or st..ilized soil surface.
t or crushedI 

'Includes
Mexico 'ind CentralAoerica. 

population would require 126 million motorized units compared to 
the 4.7 million operating in 1960. In that year there were only
2.4 trucks and buses for every thousand Asians, while iI the 
European Economic Community there were 18.5. (See ""bles 1.3 
rd A.2.) The question to be answered is what increase intrans
port services will be needed for development goals to be achieved. 
Will the developing countries have to attain the transport levels
of the rich countries? Or will new irethods introduced by science 
and technology hold the cost within bearable limits? 

An Index of Mobility 

The nations of the world may be classified into two groups-the
mobile and the immobile. The -resent 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 Capita GNP and the Mobility of Naioni,19614 
(France- 100) 

Country 

IMMOBILE NATIONS 
Ethiopia 
Nigeria 
Indonesia 
Iran 
Burma 
Philippines 
Pakistan 
Syria 
Thailand 
Egypt 
Sudan 
India 
Ghana 
Ecuador 
Colombia 
Guatemala 
Peru 
Turkey 
Paraguay 
Malaya 
Algeria 
Greece 
Ceylon 
Taiwan 
Brazil 
Bolivia 
Portugal 
Israel 
Mexico 

MOBILE NATIONS 
Japan 
Spain 
Chile 
Lebanon 

Yugoslavia 
Italy 
Netherlands 
Argentina 
Norway 
Finland 
Austria 
South Africa, Republic of 
United Kingdom 
Sweden 

Ireland 
West Germany 
France 

Belgium 
New Zealand 
Denmark 
Luxembourg 
United States 
Australia 
Canada 


GNP 

3.2 
0.0 

0.1 

15.5 
4.3 
8.0 
5.5 

11.2 
7.1 
8.8 
0.9 

5.0 

14.0 
13.4 
20.8 
12.9 
13.3 
14.2 
9.8 

20.0 
20.0 
31.7 
10.1 
10.7 
13.7 
8.3 

20.8 
50.8 
23.0 

37.2 
27.5 
$3.3 
30.2 

24.2 
51.8 

77.3 

27.8 

08.1 

81.4 

61.5 

31.3 
101.0 

130.8 

50.9 
105.4 

100.0 

101.1 

114.3 

102.8 

109.5 

207.3 

112.3 

147.0 


Freight Mobility Passenger Mobility 

1.7 1.7 
4.0 3.5 
4.5 5.5 
4.7 4.3 
5.3 5.5 
5.8 5.2 
0.7 8.3 
8.8 5.7 
7.2 8.0 
7.5 9.3 
8.8 

10.0 11.5 
10.1 9.5 
10.2 8.7 
11.3 0.2 
12.5 
12.7 10.8 
13.7 
15.7 14.7 
15.8 17.0 
17.3 10.0 
17.8 18.7 
18.2 21.5 
18.8 
10.7 19.8 
20.0 18.2 
24.5 27.7 
25.2 21.7 
27.8 22.8 

30.5 4.3 
33.2 34.8 
38.2 38.2 
39.2 40.3
 
39.5 38.8
 
45.3 53.2
 
58.2 89.3 
03.8 08.0
 
64.0 81.8
 
85.2 81.7
 
0.8 71.8
 
70.5 
80.0 94.5
 
03.0 104.5
 
03.8 
09.3 91.0 
100.0 100.0
 
103.2 110.7
 
108.5 
110.0 119.0
 
130.5 
189.0 147.2
 
210.7 
223.1 148.0 

Sources: United Nations, Statistical Yearbook, 1958, and Statistical Yearbook, 1059; highway data from the 
International Road Federation, "World Highway Statistics," Staff Report (1957 and 1958): per capita GNP 
computed from Amendment to the Constitution of the InternationalLabor Oranizatlion,S. Rep. No. 170, 88 
Cong. I seas. (1062), tables, pp. 24-V5. 

a Freight Index =Average index for rail lines per 100 sq. miles, rail lines per 10,000 population, surfaced 
highways per 100 sq. miles, ton-miles per capita; and commercial vehicles per capita. Transport data based on 
1957-58 figures. Passenger Index -Average index of the following: passenger miles per capita, passenger cars 
per capita, and rail lines per 100 sq. miles, rail lines per 10,000 population, surfaced highways per 100 sq. miles, 
and surfaced highways 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. lost of these countries have per 
capita incomes below $100.
 

Passenger mobility 
 index numbers are roughly comparable.
Nations with a rating under 10 include such countries as Nigeria,
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 higher, 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

' Note that the index fails to reflect mobility by air or water, which are especially im
portant in such countries as Colombia, the Philippines, Ethiopia, Indonesia, and Pakistan. 
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tration of population growth will occur in four already crowded 
countries. Tota!s for China, India, Pakistan, and Indonesia will 
increase 40 to 50 percent.5 These increased burdens on the less 
developed countries will continue for many decades regardless of 
the effectiveness of measures to control population. 

In addition to increased 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 
assumption is made that the volune of energy resources consumed 
by Asia, Africa, and Latin America four decades hence 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 requie among other things that extensive areas 
of land be tapped that are now inaccessible and unused, that much 
greater amounts of commercial 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 demand for iron ore and ferroalloys, and a quadrupling 
of lumber output. Such demands would magnify transport 
problems that are already intractable. 6 

Obstacles to Improving Transport 

A variety 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

'Irene B. Tacuber, "Population Growth in Underdeveloped Areas," The Population 
Dilemma, edited by Philip lauser (The American Assembly, Columbia University, 1063), 
p. 87. 

6 Projections from Joseph L. Fisher and Neal Potter, "Resources in the United States 

and the World," The PopulationDilemma, 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 
transpom t 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 efforts to provide adequate transport.

To these natural obstacles 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. Thu 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 oif 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 absence of adequate land transport connections. 

In addition to these conditions, many countries lack organiza

tion and personnel, both in government and in the private sector, 

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 which 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 t)y the high cost of moving, and 
by ignorance )f whether goods can be sold and for how much. Im
provenent in !lving conditions is dependent on the ability of peo
ple to commun cate and on their capacity to trade. But the case is 
seldom made. Most studies emphasize some other factor 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 developmlent. Whoever first coined the axiom 
summed u) 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 countries that have fairly impres
sive transport facilities also seem to be going nowhere. 

It is apparent from figures of traffic carried and levels of na
tional income, however, that the volume of transport operations is 
closely related to economic progress. Where a nation's economy is 
undeveloped, there will be a low volume of movement; and con
versely, where transport is minimal, the economic system is re
tarded. But cannot 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 circumstances 
and on what basis the supply of this ingredient of economic 
progress is critical. 

In some case3, 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 connect the two is clear, and providing transport 
produces the desired results. Often, however, an area may be only 
potentially capable of producing fool, and )roduction 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 
Borneo, but for different reasons. A road may fail to stimulate 
developlment becau.-e 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 economic activity. 
Its importance is derived from other goals it is designed to serve. 
Transport is not a separate sector 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 the 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 investments in mobility will lead to disappoint
ments. 

In the light of the many demands on scarce resources, then, bow 
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 van 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 II 

Breaking the Transport 

Barrier 

I T IS 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 moize 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 beginning 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 
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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 Pennsylvpinz.1 

Many early American towns were so coml)letely 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 home. 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. IRural roads were generally no more 
Lhan 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 impossihle to travel at all during four 
months of the year. 

In the late eighteenth century, a limited number of communica
tion lines were established through the postal service. The begin
ning of mail (lelivery provided monthly 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 demop.-

IPercy W. Bidwell arid John I. Falconer, History of Agriculture in the Northern Unit6d 
States, 1620-1860 (Carnegie Institution of Washington, May 1925), p. 181; and Howard R. 
Smith, Economic History of the United States (1955). 



24 STRATEGY FOR MOBILITY 

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.2 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 increase 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. 312. 

3 Guy Stevens Callander (ed.), Selections from the Economic Historyof tho UnitedStates, 
1765-1860 (1909), pp. 271-75 and 345-48. 
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by his own family if there was no expectation that the surplus 
could be moved.4 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 
economic philosophy was written into the l)reambles of many local 
laws appropriating money for transport improvements. Improved 
methods of transport and marketing were considered as important 
as better seeds, fertilizers, and improved agricultural techniques.5 

To a large extent the promise of economic gains from improving 
transport was the underlying cause of local enthusiasm for financ
ing canal and turnpike developments. But )ublic 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. cit., pp. 202-03.
 
5 Frederick A. Cleveland and Fred W. Powell, 
 Railroad Promotion and Capitalization 

(Longmans, Green & Co., 1009), p. 80. 
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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 p)roducts 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 years prior to 1850, a total of $533 

million had been invested in all types of manufacturing enter

prises, compared to $318 iuillion in railroads. By 1889 the invest

ment in manufacturing had multiplied twelve times to $6.5 billion, 

while rail investment 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 O0 )ercent of United States gross capital formation in 

the 1870's, then declined to 15 percent in the 1880's and 7.5 per

cent in subsequent decades uI to 19Q0.1 

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, and 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.8 

'Thomas C. Cochran, "Tihe Entrepreneur in American Capital Formation," Capital 

Formation and Economic Growth, A Conference of the Universities-National Bureau 

Committee for Economic Research (Princeton University Press, 1955), p. 354. 

7 Ross M. Pobertson, Hitory of the American Economy (larcourt, Brace, and Co., 1955). 
1Final Report of the Industrial Commission (Washington, 1920), Vol. XIX, pp. 80-1-06, 

in Ernest L. Bogart and Charles M. Thompson,. Readings in the Economic History of the 

United States (Longmans, Green & Co., 1910), 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 l)rogram. The War Deiartnient made elaborate surveys of 
four proposed rail routes from ilhe Missi.ssippi to the Pacific, and in 
1863 President Lincoln sgned the bill authorizing construction of 
two transcontinental routes. Crants of public land were provided
for each mile of track that was laid, creating a )owerful 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 direcc grants to private investors, 
purchases of railway stocks and bonds, tax abatement, gifts of 
)ublic land, and a variety of other privileges and incentives. The 

result was a combination of r1ivate capital and public financial 
support. By 1860, public funds were 40 percent of the total railway
investment in the North and 60 percent of the total in the South.' 

Capital assistance from wealthier nations was a primary factor 
in the development of rail tiansport in the United States. Much of 
the financial backing cam3 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. 0 By the end of the century, foreign 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
omnies of Europe that made possible a transfer of knowledge and 
experience. 

9William Z. Ripley, Railroads: Finance and Organization (Longmans, Greun & Co,. 
192). 

10Ibid., 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 J0,113 establish
ments in the country manufacturing vehicles for land transport, 
with a total value of half a billion dollars. The output included 
railway cars, carriages, wagons, streetcars, bicycles, and sleds. 
These activities closely paralleled the development of the Ameri
can economy. 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 ihere were no administrative or financial provisions for doing 
SO. 

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 area 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 

I 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, Productionin 
the UnitedStates, 1860-1915 (Harvard University Press, 1947), 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 basic 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. Tile 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 matched by 
the recipient states, but there were important exceptions where 
nmatching 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.12 The 1)roblem at that time 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 1920 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 1.6 percent of 
the gross national product. Public and private investment in all 
forms of transport during the period 1920-40 ranged from 13 to 
23 percent of total investment in the United States. (See Table 
2.1.) 

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

" U.S. Bureau of Public Roads, Historyof Highways (Gove.nment Printing Office, 1957). 
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TABLE 2.1. Transport Investment in the United States, 1920-40 

(Dollar items in millions) 

1920 

1921 

1922 

1923 

1024 

1925 

1920 

1927 

1928 

1929 


1930 

1931 

1032 

1938 

19:34 

1935 

1936 

1937 

1938 

1939 


1940 


Total 
Investment6 

$13,0412 

9,637 


11,364 

14,71B 

15,827 

16,712 

17,898 

17,396 

17,395 

17,748 


14,096 

9,886 

5,588 

4,895 

6,479 

7,960 


11,445 

13,048 

11,415 

13,189 


15,009 


Transport 
Investment 

$1,670 

1,593 

1,555 

2,212 

9,199 

2,096 

9,237 


2,331 

2,291 

2,510 


2,649 

1,990 

1,284 

1,048 

1,384 

1,277 

1,968 

2,067 

1,917 

2,151) 


2,357 


Source: Data compiled from J. Frederic Dewhurat and Associates, America's Necd 
Survey (Twentieth Century Fund, 1955), pp. 100-l. 

SIncludes all expenditures for publicly and privately owned capital goods. 

Transport as
 
Percent of Total
 

12.8
 
16.5
 
13.7
 
15.0
 
14.4
 
12.5
 
12.5
 
13.4
 
13.2
 
14.1
 

18.8
 
20.1
 
23.0
 
21.4
 
21.4
 
16.0
 
17.9
 
15.8
 
16.8
 
16.4
 

15.7
 

and Resourcee: A No 

ments and financed in part by the gradual imposition of charges on 

road users. Registration fees paid by motor vehicle owners were 

collected 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 

concollection of federal road taxes that have brought the user 

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 i'oads, forming a nation
wide system of some 40,000 miles, is now 90 percent paid for 
through special federal taxes. Secondary 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 needs were not always given priority attention 
in the United States roadluil(ling program, but the insistence of 
I)ressure groups of' bicycle 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. 

Tile "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 compleLed 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 
discontinued as a public service."3 

11U. S. Bureau of Public Roads, The Local Rural Road Problem (Government Printing 
Office, January 1950), p. 49. 
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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 
earlier 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 a combined plan of the national 
government aimed at simultaneous advances on many fronts, in
cluding education. In the Meiji era (1868-1912) the construction 
of a unified national rail system was conceived from the start. This 
period also saw the simultaneous 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 crucial 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 transport 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. 4 

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 technical skills. 

14See William W. Lockwood, "The Scale of Economic Growth in Japan, 1868-1039," 

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 being made in transport methods, to
gether with t.c wealth of advice that many countries can offer, 
indi2atc that tLhc exchange of knowledge is as important to the 
emerging naLions as it.was to Japan and the United States. It is 
also clear that inancial as,,Istance from abroad continues to be 
vital to the suttcess of t,'a:"?sport programs, for the developing 
countries in all periods '-,pcally lack adequate local sources of 
investment funds or CXpor volumes sufficient to finance trans
port equipment imports. 

British effois to break the transport barrier were primarily in 
the private sector. The role ef government was more that of a 
regulatr than an Initiator. Legislation limited the toll road and 
canai rates that private operators could charge, set limits on prof
its, and authorized the formation of turnpike and canal coin
panies. Private rail lines were chartered and built in relatively 
short links that were subsequently combined for purposes of 
operation. The development of the ralway network in Great Bri
tain was control .d only by the action of the special parliamentary 
committees whcse primary concern was the protection of inves

5
tors. 1
The .ilonal government of France, on the other hand, took the 

leadership in trar-.sport and developed a different kind of public
private partnership. Government engineers laid out the general 
pattern of the rail system and the state contributed a substantial 
subsidy per mile as an aid to construction by private firms. The 
road bed was publicly owned, but private companies chartered by 
the government carried out the planned development. These com
panies matched .,wvernment contributions with nearly an equal 
amount of money per mile for construction, equipment, and 
operation."0 

Transport in Germany was also the primary concern of govern

15See Wii.t Bowden, Michael Parpovich, and Abbott Payson Usher, An Economic His
tory of Europe Since 1750 (American Book Co,, 1937), pp. 393-405.16Frederick Austin Ogg, Economic Development of Modern Europe (Macmillan Co., 
1925), 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."7 

The fact that solutions and methods of arriving at them 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 created the demand for cheaper inland 
transl)ort in Europe, and in Japan the transport program was 
linked with simultaneous public efforts to force industrialization. 
In the United States, it was more the expectations that under
scored the need for iml)roved 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 geogral)hy, government institutions, 

current technology, and financial capacity. 

17Dionysius Lardner, Railway Economy: A 7'reatise on the New Acts of Transport, p. 
410, as quoted in J. II. Clapham, The Economic Development of Franeeand Oermany, 1815
1914 (Cambridge University Press, 1921), 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 l)rivate gain. Nor would it be feasible to 
suggest that a large number of railway companies should engage 
in(lependently 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 b,,1t 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 pioneering 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 invements will continue to be principally the 
province of government, while transport ol)erations will often be 
more effectively carried out in the private sector. 

From Evolution 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 transl)ort. These stages are 
overla)ping, 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 related. 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 coin
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 effective by the development of turn
pikes and canals which reduced the cost 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 

lengthening 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 introduced 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 

era 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 st.:ved 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 simultaneously.
 

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 afflu
ent societies. j 

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 

t)oor transport cannot pay the costs, and, under pressure for eco

nomic emancipation, cannot spare the time required in an earlier 

period to achieve mobility essential to development. Newly inde

pendent states are unable to exact the initial sacrifices that de

and there are no large volumes of privatevelopment demands, 

capital seeking 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 disease,18 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 needed 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. 

Gunnar Myrdal, Rich Lands and Poor: The Road to World Prosperity (Harper11See 

and Brothers, 1957). 
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Those earlier obstacles are contrastin sharp 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 needs 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 achieved. As development proceeds, a planned ap
proach increases the chance that greater variety of needsa can 
be met and counteracts the tendency to overemphasize one sector 
at the expense of all the others. 

There are 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 

improvwcd mobility and case of access is demonstrated by transport 

advances in Colombia. Between 1938 and 1960, total freight move

ment increased more than seven-fold. Rail and water transport 

more than doubled. Truck transport expanded to thirteen times 

the 1938 volume, and air cargo multiplied nineteen times. Petro

leum pipelines coming into use in the early 1950's soon accounted 

for 40 percent of the total ton-kilometers moved in Colombia. 

Personal mobility registered equally spectacular gains. Ah travel 

multil)lied nearly thirty-five times to become the )rimary 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 seen 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 have 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 pcic-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.) Retrenchinents in the transport sector 
might have made Ipossible the emphasis on social needs so lacking 
in the sixties. Recently a transport mission to Colombia concluded 
that transport should receive less relative attention than before. 
Common sense suggested a halt to the emphasis on transport in 
order to help strengthen other development programs."9 

TABLE 2.2. Transport nvestment in Colombia, 1959 and 1960-70 

(In percent) 

Investment by Investment by Ten Year 
Sectors All Government National Plan 

Units Government 1060-70 

Transport and Communications 41 63 21
 
Electric Power 14 5 7
 
Housing 12 10 16
 
Agriculture and Livestock 10 4 12
 
Industry 2 1 19
 
Health 
 1 2
 
Education 
 2 {25
All others 17 1 

Total 100 100 100 

Source: Colombia Plan Organization, Bogota, for the 1059 figures, Projection for 1060-70, InternationalFinan.cial News Surrey, Vol. XIV (March 23, 1961), International Monetary Fund, p. 85. (Data based on Ravista
Banco de ]a Iepublica, Bogota, Colombia, )ecember 1061.) 

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
11Planning 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. Aveiage 

speeds on state highways rose 50 percent, average capacity of 

trucks increased 35 percent, and the number of vehicles using the 

roads nearly tripled. Fron 1948 to 1959, rail freight traffic in

creased 87 percent and motor freight increased six-fold.20 

The social impact of one road is illustrated by events in Balgat, 

which in 1950 was a forgotten village two hours from Ankara with 

almost no road.21 Four years after a new highway had been com

pleted connecting with the capital, the village experienced a com

plete metamorphosis. Trip time from Ankara was reduced to 

twenty minutes, regular bus service was established, water and 

electricity 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 increased 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 

20U. 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 EastJournal,Vol. 14 (Winter 1900), pp. 1-14. 

11Daniel Lerner, "The Grocer and the Chief," re-rinted from larper'8 (September 

1955). Distributed by Turkish Information Office, New York. 

http:six-fold.20


43 BREAKING THE TRANSPORT BARRIER 

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 coun tries will have to de
termine how much of their resources should bc 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 Investmenta 

Selected Countries Plan Period Percent ofTotal Public Expenditures 

Afghanistan 1956-40b 16.1 
Burma 1956-59b 93.8 
China
 

Mainland 
 1953-57 11.8 
Taiwan 1957-60 18.4 

Malaya 1956-60 92.8 
India 1956-600 28.8 
Indonesia 1956-60 25.0 
Iran 1949-55 26.7 
Nepal 195640b 83.8 
Nigeria 1955-59 46.5 
Pakistan 1955-59b 17.8 
Philippines 1957-61 25.0 
Senegal 1961-64 18.7 
Thailand 1955-50 42.1 
Vietnam, S. 1957-61 31.4 

Sources: For the Colombian Table 2.figure see ; Thailand, International Bank for ReconstructionDevelopment, A Public Derdopment Programfor Thailand (Johns IIopkna Press, 1959), Tables 
and 

on pp. 18and 25; Nigerian datR from Stanford Research Institute, The Economic Coordinationof Transport Developmentin Nigeria (191), Table 1; Senegal, Le Plan Quadriennal de Dereloppement, 1961-0, (1901); and the remaining Asian countries, the United Nations, Economic Surrey of Asia and the FarEast (1958).a Note that these percentages are influenced by the relative importance of the public 
p.
and

85.
private sectors.bFiscal years. 

The decisions behind these allocations are 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 may be imposed by technical 

considerations, such as the capacity of the domestic 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 needs, 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 traffic 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 volumes 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 area 
over which the increased production is marketed. The number of 
goods exchanged will multiply with increasing specialization and 
rising incomes. Thus the increase in freight movement is faster 
than the increase in GNP. 

In more dcvelo)ed countries, the relationship between freight 
movement and economic activity is lilcrly to be relatively stable. 
In the United States, over an extended period of time, about 3.5 
ton-miles of intercity freight have moved for every dollar of gross 
national product, 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 a)proximately 5.4. (See Table 3.2.) 

In less developed countries, ratios between transport and 
economic activity not only vary among countries but are likely to 
be moving up or down, depending on the characteristics of the 
economy and its stage of development. In the earlier stages, in
dustrialization may be expected to increase the volume of heavy 
materials moved. In these circumstances, transport requirements 
may be expected to rise at a considerably higher rate than the 
rise in ecoiomic 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 3.2. Relation of Freight Traffic to GNP in the United Statea 
and Canada,1940-60 

United States 

Year Ton-Miles of 
Intercity Freight 

(In billions) 

1940 018.6 

1941 772.1 
1942 020.0 
1048 1,051.3 
1044 1,088.4 
1945 1,027.1 
1046 903.9 
1947 1,018.7 

1948 1,045.1 
1040 915.8 
1950 1,062.6 
1051 1,178.1 
1052 1,144.3 

1953 1,204.1 
1954 1,12.1 
1955 1,274.9 
1956 1,355.4 
1057 1,335.5 

1958 1,215.1 
1059 1,295.3 
1960 1,330.9 

Ton-Miles 
per Dollar 
of GNP 

8.0 

8.2 
8.5 
3.5 

3.4 

3.3 

3.2 

3.6 


3.6 

3.1 

3.3 
3.5 
3.2 


3.3 

3.1 

3.3 

3.4 

3.8 


3.0 

3.0 

3.0 


Sources: U.S. ton-miles of intcrcity freight from Interstate 

Canada 

Ton-Miles of Ton-Miles 
Intercity Freight per Dollar 

(In billions) of GNPb 

68.9 5.4 
71.9 5.8 
76.1 5.1 
84.4 5.5 
85.9 5.4 
85.1 5.5 
74.5 4.9 
82.5 5.3 

84.1 5.3 
82.7 5.1 
87.7 5.0 

100.7 5.4 
108.5 5.4 

110.1 5.3 
102.1 5.1 
118.7 5.4 
141.2 5.9 
132.2 5.5 
126.6 5.2 
133.7 5.3 
128.7 5.0 

Commerce Commission, Bureau of Transport 
Economics and Statistics, "Intercity Ton-Miles 1939-1959," Statement 0103 (April 1961), pp..1-5 (for 1910-58); 
Interstate Commerce Commission, Annual Report, 1961, p. 15 (for 1959-60). Canadian ton-miles of intercity 
freight from George A. Wagdin, "The Role of a Central Statistical Organization in the Fiel of Transportation," 
presented at the IV World Meeting of International Road Federation, Madrid, Oct. II-0, 1961, Appendix V. 
U.S. GNP figures from Economic Report ofthe President,1961, anti 1963; Canadian GNP figurcs from National 
Accounts Income and Expenditure,1950-61, Research and Development Division, Dominion Hureau of Statistics, 
Ottawa. 

a Calculated from U.S. GNP in 1954 prices.
b Calculated from Canadian GNP in 1019 prices. 

tivc tu goods. Thus the rate of traffic 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 :n
creases per year have ranged from about 6 percent iiL the Philip
pines to nearly 20 percent in Thailand. (See Table 3.3.) 
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TABLE 3.3. Relation of Freight Trafflc to GNP in Asia, 1948-57 

(Inpercent)
 

Country Increase Increase in Rail Increase in Rail 
in GNP and Road Traffic and Road Traffic 

(Ton-kms.) (Pass.-kms.) 

Thailand 4.4 20 24
 
Vietnam, S. 
 - 18 13
 
Taiwan 6.3b 12 11
 
Cambodia 3. 7 b 12 20
 
Indonesia 
 - 11 10
 
Korea, S. 3.60 9 
 9 
Federation of Malaya 1. 8d 9 18
 
Japan 8.6 9 
 5 
India 2.50 8 5
 
Ceylon 3.2f 
 7 3
 
Pakistan 
 2.2"19 7 4
 
Philippines 5.2' 
 a 11 
Burma 3.5 0.25 10 

Sources: Economic Derelopment and Planning in Asia and the Far East, VI. Transport Derelopment, U.N.Economic Bulletin for Asia and the Far East, Vol. X1, No. 3 (December 1060). p. 4. Data on gross domesticproduct in constant prices are based on Asian Economic Statistics published in ECAFE, Annual Economic
Surrey (1935and 1959).

* Countries are arranged in descending order of the rate of rail and road traffic in ton-kins. 
b 1951-57.
 
'1953-57.
 
d l0 |9-53. 

*Net national pro,!uct. 
1050-57.
 

' 1919-57.
 

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 traffic growth, (luring 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 increase in freight transported, while increases in indus
trial production appear to have caused a roughly comparable rate 
of increase in freight.' 

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

I James H. Blackman, "Transportation," in Abram Bergson, ed., Soviet Economic Growth: 
Condition, 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 statistics are compiled. 

Dealing with the Obvious 

In these circumstances, 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 needs that are obvious. The first 1roblem 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 amunt of resources in the shortest period of time. If 
seventeen ships are in port awaiting their turn to unload, the key 
projects needed to l)reak 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 facilities serving the 
port. 

The immediate task is to identify all the needs that are 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 investment, 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 reorganization 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 development 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,.,,n of the subcontinent. All the things that 
bad 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 the establishment of 
sensible priorities have to be based on an understanding of the ul
timate objectives to be served. But many transport tasks are too 
urgent to wait for this. A nation 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 be 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 )rogram. at all. 

Planning from the Ground Up 

Estimates of total traffic 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 estimated 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 attendance 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, how
ever, 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 precise measure of development im
pact. A bus carrying children to school may fulfill develo)ment ob
jectives to a greater extent than a bullock cart carrying corn 
husks, and an automobile carrying an industry advisor may have 
s)ccial 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 asscsse(, it is imnpor
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 may be expected 
to happen rather than on what can be made to happen. The first 
ap)roach is guessing the future, while the second is p)lanning it. 
The second approach reflects the realization that improved trans
)ort of itself may not lead to any results-that what is called the 

eff'ects of a transport facility are the combined effects of many 
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, therefore, has 
meaning only as it is looked upon as one element 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 sector as an integral 
part of a comprelensive development scheme. The instances in 
,-hich transport can go it alone are limited to those in which exist

ing traffic pressures already establish tile need. 
For facilities already in use, the neeC 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 crops because they had no 
need for cash. Later, however, as the desire for education spread to 
this area, money became necessary to finance school attendance. 
The result was a shift to cash crops and a substantially greater use 
of the road to get 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 economic 
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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tiers 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 effects from similar roads 
built in areas adjacent to each 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 social 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 
taken into account in arriving at an estimate of physical require
ments. Fortunately most of them will be reflected in actual move
ment. The extent to which iml)rovements 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 
bucis of its cost as well as its use if meeting the need is to be justi
fied as pa.t of a country's development program. If the need is ex
pected to ie met by the movement of a hundred tons of traffic 
over a route oIxr day, the satisfaction of that need will not warrant 
'building a railway or a four-lane highway. It may suggest only a 

2 R. S. P. Bonney, "The Pla!e 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, 1963. 
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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. 

Adequate 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 evaluate the quality of road-building mate
rials. Human factors also affect costs and have to be taken into 
account, including workmi iship, 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 traffic 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. Rtecords 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 nonetheless a consi(lerable area of uncertainty about 

the net cost savings attributed to improved transport facilities. 
Better roads make possible higher speeds, but tire wear and fuel 
consumi)tion may increase at high speeds rather than be reduced. 
Or imlproved facilities may encourage overloading, with conse
quent savings to truck 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 hell) 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 the ability to move longer and heavier trains, and 
the net benefit accrues to the railway system. TJ1he situation for 
aviation, however, is conil)arable to that for road transport. Im
provement in airports and other ground facilities contribute to the 
economy of aircraft operation, but may increase the total cost of 
air transport.4 

As noted earlier, 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 facilities. In addition, cost calculations must take into ac
count the effects of individual project 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 Hopkins Press, 1955), p. 493. 

1As noted in Chapter 4, new aircraft 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 unjustified because of the light 
traffic expected to use the facility. But if the railway is allowed to 
2teriorate to the point of discontinuing service, existing traffic 
will have to be accommodated another way. The decision not to 
modernize the railroad, therefore, assumes the decision to provide 
the necessary capacity somewhere else. 

By way of contrast, critical congestion on the railway system 
may make it seem 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 accelerating the development of road transport 
so that shorL haul traffic and small shipments clogging rail termi
nals can be diverted to trucks, thus freeing the railways to perform 
their appropriate role. 

The 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 entaii commitment of capital assets for varying pe
riods of time. The interest on capital so committed (plus main
tenance outlays) should reflect what might have been earned 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 necessary 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.5 

A true picture of the cost of a project relative to other possible 
investments may also suggest measuring real scarcity or abun
dance by assigning to wages and foreign exchange the costs that 
reflect real values to the economy rather than market prices. This 
can be (lone through so-called accounting prices, which in develop
ing countries inay increase the cos, attributed to scarce foreign ex
change, and lower the cost of plentiful labor. Wages paid may be 
substantial, but the real cost to the economy of putting idle or 
underemployed people to work on useful projects may be low.6 

Assessing the need for transport and the cost of providing it 
ofrers considerable latitude for judgment, therefore. Meticulous 
traffic and engineering studies can turn out to be of doubtful value 
when some aspect of the calculation is forgotten or is wide of the 
mark. Conceptually, the goal is to assure that the contemplated 
investment will permit a net contribution to national product, and 
that this contribution compares favorably with what might be 
achieved if the same 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 

I For a detailed discussion of project evaluation technliques, see Tillo E. Kulm, Public 
Enterprise Economics and Transport Problems (University of California Press, 1962), 
Chap. VI. 

I See Jan Tinbergen, The Design of Development (The Economic Development Institute, 
International Bank for Reconstruction and I)evelopment, 1958), pp. 39-41. 
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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. Field studies of tile 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 specific 
volumes of movement. Thus it may eventually be possible to con
clude how much transport outlay is economically warranted for a 
specified volume of traffic. 

Scrutiny of individual projects will always Ue necessary in pro
graining transport development, but looking at projects alone 
rather than as part of a larger system can be misleading. For often 
an individual project by itself 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 ene iso
lated project. 

Transport projects should also be related to a coordinated 
transport system for highways, rail, water, and air transport. The 
efrort almost invariably falls short of the goal. Typically, each 
method of transport is studied separately fr the reason that most 
transport experts are specialists in one aspect 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 restricted ap

proach is adequate, since for niany 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 



61 TRANSPORT REQUIREMENTS FOR DEVELOPMENT 

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 traffic can be expected to flow if 1)roduction trends 
and targets are to be served, or if other goals for development are 
to be attained. Conversely, those responsible for activities in other 
sectors have to take into account the transporL implications of 
develo)ment plans and potentials. A transport study, then, has to 
derive from studies of resources, agriculture, and industrialization. 

Many of the attempts to estimate tran .,,ort needs have suffered 
from the absence of any development goals that could provide a 
picture of what the transport system will be ralled on to do. Some 
countries are not yet in a position to establish the goals to provide
this guidance. In other countries, gc(,als have been established, but 
techniques for translating develpment objectives and potentials 
into transport requirements have been inadequate. 

The problem calls for a national and regional )lanning process 
that can 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 arrangcxents 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 prospects for development, and the condition 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 sectors, and it introduces consideration of a wide variety of
 
factors that have 
 important development implications, such as 
balance of payments effects and emloyment aspects. Also of im

ortance are the opportunities for trade-ofis between transport and
 
ther investments to get the maximum development impact. Fur

'ther possibilities lie in relating transport programs to policies 
governing communications, energy, and other nontransport invest
ments. 

The experiences of India and 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 ail al)proach from which all countries can learn 

something useful. 

TranslatingIndian Targets into Transport 

India has been making a pioneer 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 facilities, their use, and the probable increases in 

traffic anticipated as a result of planned exl)ansion in agriculturc, 

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 experilnent can provide important guides for 

other countries. 
It has alrea(ly been noted that during the First Five-Year Plan 

the )roblem of rehabilitating the trans)ort system was so critical 

that plans for transport investment were no more than listings of 

urgent needs for obvious repairs and replacements. It was hardly 

necessary to relate these needs to developnent objectives, and it 

was not until the Second and Third Plans that relations between 

transport and activities outside the transport sector played a sig

nificant part in determining what the transport lrogram should be. 

In preparing the Second Five-Year Plan, however, after thc J 

initial rehabilitation had been completed, the concentration on 

industrialization posed the major p)rol)lem for transport. Steel

coal, chemicals, textile machinery, electrical equipment, cement, 

and many other items placed new and heavy burdens on available 

transport capacity. The )roduction 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 increased by eight million tons to nearly 
triple the pre-plan total, and cement production was to be doubled. 

The increasing demands of agriculture also had to be taken into 
account. More food has to 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 traffic on Indian roads and railways dur
ing the decade of the fifties was considerably more rapid than the 
rise in economic activity. While national income increased 42 per-

TABLE 3.4. Trends in Indian Transport, NationalIncome, and Produc
tion, 1951-61 

(Index, 1950-51 = 100) 

FlrightTraffic Indus- Mining and Agri-

Fiscal__ _ Ta__ i National trial Quarry cultural 
Year Rail Road Total Incomes, Produc- l'rodue- Produc

tion tion) tiono 

1951 100.0 100.0 100.0 100.0 100.0 100.0 95.0 
1956 

1961 

135.0 

118.9 
162.9 

315.7 

138.1 

Q11.2 
118.4 

141.6 
138.6 

191.3 
115(0 

171.8 
116.9 

15.0 

Source: K. L. Luthra, "Transport in a Growing Econorny: Indian Experience )uring the First Two Five.Year Plans," United Nations Conference on the Application of Science and Technology for the Benefit of the
Less Developed Area.s, Geneva, Itia:3, p. 4. 

' At if)18-19 prices.b The figures are for calendar years: the base year 1951 100.The figures are for crop year ending June; the ,ase year 19-ID-50 = 100. 

cent from 1951 to 1961, freight traffic increased 111 percent. Rail 
traffic nearly doubled and road traffic tripled. (See Table 3.4.) 

This rapid growth in transport demand is continuing through 
the Third Plan period. From 1961 to 1966, national income is ex
pected to increase by 30 to 34 percent, with agricultural output 

I Government of India, Planning Commission, The Second Five-Year Plan, Summary 
(195), p. 23. 
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rising 30 percent and industrial production 70 percent. But freight 

traffic on the railways is expected to expand 80 percent, and com

mercial notor trans)ort 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

tare, 7 I)ercent for power, and 8 percent for industry and mining. 

TABLE 3.5. Public Investment in India 

(In percent) 

Sector First Plan Second Plan Third Plan 

Agriculture 10 7 14 
14
Community development 5 4 

Irrigation and multipurpose projects 20 9 9 
7 9 13Power 
8 91 R4Industry and mining 

Transport and comninunications 24 30 20 

Health, education, housing 22 18 17 

Miscellaneous 4 2 3 

Total, 100 100 100 

Source: Government olIndia, Planning Cmumimsion, Statistics and Surveya Division, Selected Plan Stalistics 
(Febroary 1903), Table 10. 
aFigurcs may not wdd to 100 becauseof rounding. 

During the Second Plan, however, it was considered necessary to 

increase the allocation of public capital for transport and com
overcomemunications to 30 percent of the total in order to de

ficiencies. 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 investment going to 

transport and communications was reduced to 20 percent. (See 

Table 3.5.) 

1K. L. Luthra, "Transport in a Growing Economy: Indian Experience During the First 

Two Five-Year Plans," United Nations Conference on the Arplication of Science and 

Technology for the Benefit of the Less Developed Areas, Geneva, 1963, p. 5. 
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A major part of the investment funds directed to transport was 
allocated to tile railways. Estimates of railway needs were based on 
projections of tile 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.) 

TABLE 3.6. Public Investment for Indian Tranvportand Communications 

(In percent) 

Type of Transport Expenditure First Pha Second PHl Third Plan 

Railways 
Roads 
Road transport 
Ports and harbors 
Shipping 
Iulad water transport 
Civil air transport 
Other transport 
1ourisin 
l'osls and telegraphs 

Other communications 

47 
2-. 
'2 
6 
4 
6 
6 
6 

-
9 

'2 

67 
16 
1 
4 
4 

-
3 
0.8 
0.3 
44 

(1.7 

60 
Q0 

-

-
10 

-

4 
0.1 
0.5 

0.5 

'l'otall 100 100 100 

Source: Government of India, Planning Commission, Seldcted Plan Stais(ica, Statistics and Surveys Division 
(February 1963). Table 5. 

F 10 because of rounding.Figures may not add to 

The Indian experiment demonstrated the necessity of examin
ing production targets in order to measure their effect on tile 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.9 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 geographic 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 hew 
technology is a global occupational disease, and as a result India 
has been slow to realize important benefits that other forms of 
transport could bring to the economy 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 c-se 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 

9Government of India, Planning Commission, The ThirdFive-Year Plan,A DraftOutline 
(1960), pp. 17, 243. 

10The 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 subcontinent 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 earth tracks for bullock carts, passable 
only in the dry season. 

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 
area 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 and 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

"iSee Government of India, Planning Commission, The Second Fivc-Year Plan, Drafl 
Outline (1956), 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 l)uilt, and not on the grounds that building 

specific roads would help accommodate the transport demands of 

the development program. 

EstimatingPakistan TransportNeeds 

The Pakistan Planning Board, as it was called in the early years 

of the nation's life, provi(les another example of how the planning 

process gets underway and of the obstacles to its realization. As in 

India, an accumulation of urgent nee(s had to be met at the out

set, and for several years this left little opportunity for long-range 

planning. During these years, the Planning Board was an ad
visory body only, without power to follow up, evaluate, or enforce 

its program. In a(l(lition to these disa(lvantages, the absence of 

qualified l)ersonnel made it extremely (lifficult to launch immedi
ately into a coml)lex planning operation that required a high de

gree of professional competence. The Ford Foundation and the 

Harvard Advisory Service helped provide staff 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-established 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 )ressing that the resulting p)rogram could 
hardly be called a plan. The process of determining what was to be 
(lone 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 comnmunica
tions. Sixty percent of this was for the rehabilitation of the rail
ways and the construction of new port facilities.12 (See Table 3.7.)

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

TABLE 3.7. Allocation of Public Investment in Pakistanl 

(In percent) 

Sector First Planb Second Plan 

Agricultire 11.4 
Village aid 
Water and power 

4 
29.7 

4.2 
27.3 

1Instry 1 10.2
JFuels and minerals 2.6 

Transportation and communications 24.4 18.3
lousing and settlements 12.4 11.5 
Ediicatioii and training 4.0 7.7 
Hcalth 1.4 3.0 
Manpower an(d social service 0.2 0.8 

Total 100.0 100.0 

Source: Government ,f l,.kistan, Mlanning Comnission, The Second Fie-Year lan (1960), p.408. 
1
nhwihdeianoont contributed by the goernment to the 8euni-pulic scctor under the Second Man.First PManinileinentatin ligure.4 wirre n'ljssted to Second Hlan definition of development expenditures. 

12Govcrnment of Pakistan, National Planning Board, The FirstFire-Year Plan (1957), 
p. 491. 

http:facilities.12
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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
pie, 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 accom
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 serious congestion on the 

railways. Most important, only half the originally projected in
crease in national output was realized, with a consequent (lepress
ing effect on traffic volume. Secondly, the discovery of natural gas 
and the introduction of l)ipeline transport relieved the railways of 
a heavy burden of oil and coal traffic. Two 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 )roblem was the failure to locate and 
measure probable increases in traffic that would be likely to result 

from developments programcd in various sectors. The tendency 
was to seek the improvement_,of everything that was antiquated 
or in a state of disrepair, onthe'grounds that this in itself was 
evidence of the need for rehabilitation. 
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The railways received the major share of investment allocated 
to transport partly because they were already the p)rincipal 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 rail ways 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 esti
mates of need with facts. In any event, individual and separate
estimates of need by each 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 needed in the places where the need was 
greatest. (See Table 3.8 for public investment in transport.) 

TABLE 3.8. Public Investment for Pakistan Transport 

(In percent) 

Transport Sector First Plan, Second Planb 

Ports 9.1 0.9 
Shipping 4.4 0.1 
Inland water transport 5.9
 
Railways 
 48.0 59.9 
Roads 25.3 33.6 
Road transport 1.8 -
Civil aviation 5.5 0.2 

Total 100.0 100.0 

Source: Government of Pakistan, National Planning Board. The First Fire-l'ear Pan (1955-60), Draft, Vol.II (May 1056), p. 357; The Second Firc.Year Plan (1960-65) (Revised estimates, November 1901), p. 271).
' Allocation of public resources before implementation.
b 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 railways 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

eluded 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 traffic in both directions along 1,800 miles 

of railway routes. The study assumed that transport 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 traffic 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 becn 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 coulQ have been identified by projecting these items 

of traffic in detail and using past relationships between traffic and 

national income for the balance. A further weakness of the study 

was the assumption that all increases in traffic would be accommo

dated by rail. 
The transport program continued to be distorted by the fact 

that each method of transport was submitting its owvn separate 

estimates of need. It was impossible out of these estimates 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 tler( was no agency in the government in a position 

isAbdul Qadir, "An Assessment of the Traffic Development on the North Western Rail

way 1955-60," Northwest Railway (April 0, 1900). 
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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 coastal water trans
port, the role that might be played by air transport, and tile 
relative advantages of rail and road. 

There was also an absence of communications between those 
planning the develolment programs in agriculture and industry 
and those responsible for transl)ort development. In addition, the 
Planning Commission (forinerly called the Planning Board) was 
in a weak position, even if it were ade(uately staf'etd, to pass 
judgnent 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. 

Tile magnitude of the transport problem facing the Planning 
Commission led to the conclusion that government 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 requirements 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 most 
helpful approach. The eflort to cover every topic seems to have 
been carried out at the expense of detailed and readily usable 
analyses of high-priority projects. )espite tile discussion of pro
duction targets, a convincing translation of these economic trends 

" See U. S. Department of the Army, Corps of Engineers, Transport Survey of East 
Pakistan (1961); U.S. Department of the Army, Office of the Chief of Engineers, Trans
portation Surrey of West Pakistan (19062). 
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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 commission, 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 1)hysical dimensions of the problem, and 
overall plans have provided a guiding framework, but neither has 
shed real light on what transport is needed, 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 requirements, 
therefore, an effort shouid be made to weigh tile 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 proportion 
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 tie economic advantages and disadvantages 
of alternative energy policies will have to take into account the 
different transport burdens involved. 

The railways of India, for ex-ample, are heavily congested with 
coal movements, and an estimated $2 billion in railway investment 
will be required to meet the 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 nuclear power. Even at present 
high costs, nuclear energy might permit substantial savings in 
equipment requi:'ements, reduce railway congestion, and help to 
avoid the obsolescence 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 necessary 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. 
Hydroelectric installations have substituted investment in electric 
transmission lines for investment in coal-carrying equipment, 
which for large power sul)l)iy is more economical than hauling solid 
fuels. The use of pipelines for moving natural gas has also greatly 
reduced surface transl)ort of coal and oil. The economic trade-offs 
in the fields of energy resources and transport are, in any event, 
formidable, anti the 1)ay-otls promised by combined planning are 
obvious. 

Food Prcservationand Processing 

Other investments that can alter the demand for transport in
clude facilities for the storage, processing, and preservation of 
agricultural products. Because of the predominant role of agri
culture in underdeveloped countries, the demand for transport is 
highly seasonal, and peak tonnages at harvest time create ex
traordinary p~ressures on transi)ort facilities. It may l)e 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 investment in transport itself. 

The point is illustrated l)y 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 capacity. 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 areas may also be desirable to reduce trans
port demands at times when the railway system is over-burdened. 5 

The rapid movement of perislables of all kinds poses a difficult 

16See Abdul Aziz Hussein and Oinar Foda, "Progress in the Conservation of Surplus 
Agriculture an(l Fishery Products in the U.A.R.," United Nations Conference on Science 
and Technology, Geneva, 1963, p. 3. 
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problem for the transport system. Refrigerated trans)ort and 
speedy delivery cannot he expected 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 similar problem. Long journeys and slow transport 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 average loss of eight pounds 
per head of sheep, but the cost of speeding u) transport to cut
these losses is prohibitive. The ultiniate soldion appears to be the 
location of slaughtering establisliients close to producing areas. 

A number of deviccs 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 advantage in tropical climates where 
high temperatures make it (lifficult to preserve fresh foodstuffIs by
refrigeration. Various techniques for prompt dehydration include 
ap)lication of heat (lircetly or through the m1edium 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 seasonal varia
tions in traffic. 16 

Substituting Communicationsfor Mobility 

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

" M. B. Rouge, ")ehydration of Foodstuffs in Countries of the Tropical Zone," United 
Nations Conference on Science and Technology, Geneva, 1963. 
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port, from the early development of roads for rural mail routes to 
the payment of subsidies to airlines. With the development of 

telegraph and telephone services, however, the link between 
transportation and communications was broken. The gap was 
widened by radio and television. 
The importance of these develoI)ments lies 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 tile 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 l)ersonnel. Television will 
have increasing application in the future. These and other de
velopments have iml)lications for investment in transport. In the 
United States, for example, it was once necessary to maintain 
thousands of one-room schools in order to provide education for 
a relatively immobile )opulation. The consolidated school with 
adequate teaching staff and physical plant was made possible only 
after an extensive roadbuilding program that permitted the 

transportation of pupils in school 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 necessary 
to invest triple the present national budget.17 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, are receiving lessons distributed by the 
radio school, involving 100,000 children. 8 Similar radio systems 
in Colombia and Egypt provide national networks of instruc
tion in public health, agriculture, and in reading and writing. 

17R. Greenough, Africa Calls, UNESCO (Paris, 1961). 
18Hernfin Poblete Varas, "Communications and Audio-Visual Systems in Rural Edu

cation," Summary from UNCAST (1963), pp. 1-2. 

http:budget.17
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It isapparent 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 lessdeveloped countriesjinvolves heavy cost. A ground-based
TV system involves hundreds of broadcasting stations and inter
connecting microwave communications. Each station serves only 
about 6,000 square miles. 

Now it appears that the use of an earth satellite repeater system 
may prove more economica thn tho conventional ground system
with limited coverage. Programs could be transmitted to the satel
lite and rebroadcast directly 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 
1-y groups of countries in the region." 

As communications continue to substitute in important respects
for the transporting of people and ideas, some of the effects 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 establishiments where unnecessary transport
burdens can be avoided. Heavy industry should have access to 
water transport, and industrial sites should be selected to balance 

19N. I. Korman and A. Katz, "Television Broadcastinglifrom Satellites," American 
Rocket Society, 17th Annual Meeting, Los Angeles, California, Nov. 13-18, 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 overconeentration and congestion typical 
of countries that industrialized in the railway age. 

Rapid industrialization and urbanization have already intro
duced critical prolems of mobility in the large cities of developing 
countries. Congestion in major urban centers is not only reducing 

the efficiency of economic activities but is requiring heavy capital 
investments in highways, buses, an( rail ficilities. Asia has more 

large cities and more people living in them than either North 

America or Europe. Out of 866 cities 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 shunis that have )osed a threat to development." 

Further growth of pl)oulation 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 areas of Europe 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 pol)ulation of Asia grew 444 percent. Despite 
this ral)id growth rate, however, the underdeveloped areas still 
have the lowest ratio of urban to total )oldlation. Asia has only 8 

percent 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
2

tion.
There is still time, then, to avoid the transport burdens of unre

strained and planless urban growth. There is good evidence that 

the atteml)t to provide adequate mobility in urban areas simply by 
providing better transport is doomed to costly failure. Congestion 

20 Philip 11. lauser, "Implications of Population Trends for Regional and Urban Plan

ning in Asia," EC..IFE Working Paper No. 2, Seminar on Regional Planning, Tokyo, 
July-August 1958, 1. 9. 

211bid. 
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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 services 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. T his can be (lone in part by
national plans designed to establish the location and size of cities, 
by land-use plans that avoid unnecessary transport and undesir
able congestion, V, public land acquisition policies that maintain 
open spaces, and by zoning and industrial location policies that 
take freight and passenger problems into account. 

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 lbe aimed at land use pat
terns that reduce excessive and costly street mileage, that separate 
motor traffic from other transport, and that accommodate the 
pedestrian and cyclist. In new and expanding urban areas, land 
can be reserved in advance for parks and recreation areas, for in
dustrial sites, for transport rights of way, and for a variety of 
other public purposes. Rail yards and terminals can be located 
outside the city to avoid traffic conge.;tion and to release space
for more advantageous uses. But major importance should
 
be attached to industrial location as the 
 key to decentrali
zation and limitation of the size of the metropolis. Only by dis
persal of employment opportunities will it be possible to achieve a
closer relation among home, work, and community facilities, and 
to reduce the time-consuming journey to work.22 

" The land-use planning approach to urban transport problems is discussed in Wilfred
Owen, The Metropolitan TransportationProblem (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 e..treme steps being taken to 
avoid the older congested urban centers and to seek 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 effects of these policies 
will have to be analyzed as the new cities become established, to 
provide guides for future urbanization policy. 

Regional Economic Integration 

The approach to economic cooperation and regior.,l trade, as 
exemplified by the European Common Market, has important im
plications for the projection of transport requirements in develop
ing areas. At pro ,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 
economI Of scale if they arc to supply equipment 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 difrer
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 efficient, 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 rriade trading possible? 

Tle potentials of Latin American reg'ional development and 
trade are measured by the fact that only 10 percent of inter
national commerce is now accounted for NN'thin the area itself, 
while the other 90 percent is with Europe and tbe United States.4 
Actually, trade between adjacent countries is often more difficult 
than between continents. Yet for many Latin Amenrican countries, 
the success of development lies in thu possibility of markets larger 
than domestic economies can support. 

Part of the communications network essential to closer economic 
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 regional ties depend. 
The task is no longer one of looking at the transport needs of each 
country separately, but of all countries regionally. The prepara
tion of long-term development plans being fostered through the 
Alliance for Progress sets 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 countries of Cen
tral America have already taken significant steps to lower inter
regional trade barriers and to stimulate internal development and 

" Latin American Derlopment Difficulties, Commercio Exterior de Mexico (October 
1960), p. 0. 
" 
Jan Tinbergen, Shaping the World Economy (Twentieth Century Fund, 1902). p. 250. 
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export through the Central American Free Trade Area. The mo

tivation for the trade area was to meet 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 more to come lown by 1965; external tariffs 

have be:,n standardized on more than 80 percent of all imlorted 

commodities. 
The establishment of the Central American Bank for Economic 

Integration has been one of the most inportant steps taken by the 

Central American republics. Guatemala, El Salvador, iHonduras, 

and Nicaragua have each c,,ntribti Led part of the original capital, 

together with support from the United States. The bank has also 

received a loan from the Inter-American Development Bank. In

dustrial developments financed through the bank include rubber 

tire and tube manufacture in Guatemala, colppe. 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 

complanies 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. Members of LAFTA have agreed to establish free 

trade among themi within twelve years. Tariff reductions are to be 

achieved through multilateral yearly negotiations. Two such con

ferences have already 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."5 Com
mon market schemes ar. 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 economi- 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 economic 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. 

U Nigeria, Liberia, Sierra Leone, Mauritania, Senegal, Ivory Coast, 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 

gDEVELOPING COUNTRIES have access to new technol

ogy that may enable them to break away from the slow evolution

ary process of transport improvement and to reduce the time and 

resources needed to overcome the time-space barrier. In choosing 

the appropriate transport technology, countries should be guided 

by considerol,:on of five sets of factors: the trends in transport 

methods today; comparative trans-.ort costs and capabilities; the 

broader influences of transport cos's on production and distribu

tion costs; the net effects on development of the several methods 

of transport; and khe f:rther potentials of transport innovation 

that may alter the cos. nd quality of the several methods of 

transport in the foreseeable 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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tern. For low-value bulk commodities that move in large volumes, 
water transport and railways still provide the principal method of 
getting things moved. Other 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 Union and other Communist 
countries; a third is typical of the less populated undeveloped
countries. In some respects, these patterns reflect different stages
in an evolutionary process; in others, 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 passengerin 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 I'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. (See 

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 pipelines. 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 eliminates 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. Thle Soviet rail system carries 77 per

cent of intercity 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 

I For Soviet experience, see Table A.4. For Japan's bitercity freight traffic, see Table 4.1. 
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TABLE 4.1. Freight Traffic, Selected Asian Countries,1957 
(Freight traffic in thousands of ton-kms.) 

Total Freight Traffic PercentDistribution 
Country
 

Raila 
 Road Waterb Rail Road Water 

India 
 73,415 4,550 5,950 
 88 5 
 7

Japan 
 48,901 13,72,1 41,000 
 47 13 40

Pakistan 
 6,684 
 438 4,960 55 4 41 
Thailand 
 1,025 780 500 
 44 34 
 E2

Burma 61 388 1,400 26 16 58
Indonesia 1,0.44 1,568 3,491 17 26 57
Philippines 190 1,558 300 159 76 
Vietnam (South) 81 350 1,210 5 21 74
Cambodia 62 10 400 11 21 68 

Source: leonomie Derelopmrnt and Planning inAsia and theFar East, V. Transport Derelopment, U.N.Economic Iulletin for Asia and the Fnr East, Vol. XI, No. 3 (December 10), pp. 0-7.a Road traffic is estimated by multiplying the following assumed annual performance by the number ofregistered vehicles by type:
 

Year Rate of Average Distance Annual
Type of Vehicle Capacity performancc Traveled Performance1057 Bus 80 pass. 0.80 40,000 km. 000,000 pass. km.Passeager cars 5 pass. 0.40
Truck 1,500 kin. R1,000 pass.,km.21 tons 0.50 20,000 km. 35,000 ton-kin.b Except in the case of Japan, Indoneia, and tl'?hilippines. water transport refers to inland waterwaytraffic only, figures of wbich are worked out largely on the basis of the estimates of the number of vessels, inlandcountry-wmatn, the average lead factor and informed opinion regarding the average length and number ofjourneys performed annually. For Japan, Indonesia, and the Philippines figures refer to intcrinsular freighttraffic. In the case of Indonesia and the Philippines, estimates are nmade by multipiying actual tonnage carriedby an average haul of 500 kms. for Indonesia and 00 kms. for the Philippines. 

reflected in present or proposed investment decisions of developing
countries. In most countries road construction dominates the pic
ture. Over the next decade, Colombia expects the road program to 
absorb 74 percent 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 coml)ination 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 outls. 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 technological change, and on the changing character of the 

transport tasks to be performed. 

The Economy of Water Transport 

In early stages of developrrent, low-income countries 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

ucts 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 niany 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 trans)ort. In Southeast 

Asia boats of every (lescription 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 Ocean have seen ti, - outboard motor take over to 

speed home-made craft. Mechanization has drastically cut the 

transit time for farmers, who once took many days to paddle their 

produce to market. On the main treams, too, motorized launches 
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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 carrier on the water
ways 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 pahn
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.2 

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, capacJty
is often greatly reduced by inability to move at night or durilig tL,.
dry season. High costs may also result from equipment that is old
and inefficient, from inadequate port facilities, and from inefficient 
methods of loading and unloading. Where river transport has to be 
combinied with rail and road transport to serve points off the 
waterway, tile 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 btLenround that 
water carriers operating under the most adverse eondi~ins in the
United States have a substantial cost advantage over railroads 
operating under the most favorable cost conditions. The fully dis
tributed costs of river barge transport have been estimated at 
ISee U. S. Department of the Army, Corps of Engineers, TransportationSurvey of East

Pakistan (19061), Table p. 54; and Stanford Research Institute, The Economic Coordination
of Transport Development in Nigeria (1001), p. 210. 
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about one-fiith 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 co:-t.. 3 

Changing technology is revolutionizing the efficiency of water

borne commerce. The barge and towing vessel have introduced 

greater power and capacity to serve the growing number of indus

tries that involve mass conz,,-.notion 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 petroleuni 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 towboat has radar to give the pilot a 

constant nmap 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 diesel, 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 economic activities to which 

water transport is particularly well adapted. New types of 
vehicles, further mechanization, and the use of electronics for 

I John R. Meyer and Associates, The Economics of Competition in the Transportation 
Industries(Harvard University Press, 1959), pp. 147-48. 
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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 traffic 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 three
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.) 
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TABLE 4.2. Concentrationof Rail Lines and Rail Freight, 1960 

(Selected countries) 

Country 

Union of Soviet Socialist Republics 
United States 
China (mainland) 
Canada 
India 
Poland 
France 

West Germany 
Japan 
Czechoslovakia 
East Germany 
Union of South Africa 
United Kingdom 

Total 

World Total 

Miles of 

Rail Lines 


(In thousands) 


76.8 
218.1 

19.5 
43.9 
35.e 
16.7 
24.9 
22.7 
12.7 
8.2 


10.0 
13.6 
19.1 

Billions Percent of 
of World Rail 

Ton-Miles Freight 

934.8 47.2 
519.1 26.2 
164.8 8.8 
59.4 3.0 
43.0, 2. 
41.4 2.1 
35.4 1.8 
35.1 1.8 
33.5 1.7 
29.5 1.5 
20.4 1.0 
19.2 1.0 
19.0 1.0 

1,954.6 98.8 

1,970.0 100.0 

Source: See Table A.6 for the length of rail lines. Rail ton-miles were converted from ton-kilometers shown 
in Tabl. A.7. 

1 1959. 

TABLE 4.3. Geographic Distributionof Rail Freight,1950 and 1960 

(In billions of on-miles) 

Continen 

Africa 
North America 
South America 
As'al 
Eaitern Europeb 
Western Europe 
Oceania 

World Total 

1950 1960 

.?. 36 
593 588 

17 19 
73 236 

385 954 
108 137 

6 9 

1,20 1,079 

PercentageChange 

63.6 
-0.9 
11.8 

223.3
 
147.8
 

26.9 
12.5 

64.1 

Source: United Nations, StatiuticalYearbook, 1957, . 3": n Statistical Yearbook, 1961, p. S32.
 
I Excludes Asian USSt.
b Includes Asian USSR, Bulgaria, Czechoslovak's, East Germany, Hungary, Pole nd, Romania, 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 need. But this is also the pattern of rail freight in the 
more developed countries. 

At one time, the railways carried practically everything that 
moved overland for any distance. But in recent years, with a 
choice of transport 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 States, 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.4 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 available by truck 

' United Nations, Economic Survey of Europe, 1956, Chap. V, p. 6; and 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.' 

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 economical, requires sufficient 
traffic moving over a given route to permit the economy of large
scale operations. It has been estimated that under average Euro
pean conditions about 350,000 tons of traffic have to be moved on 
a section of rail line annur'ly to justify the facility. In the United 
States, it has been conchlded 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 circumstances, 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 begin iing, 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 

5James C. Nelson, Railroad Transportlation and Public Policy (Brookings Institution, 
1959), 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 ecolomic grounds. Half the nation's traffic is 
carried on only 10 percent of the total system. On this busiest 10 
percent, traffic averages 39,000 freight ton-miles per day per mile 
of line. The middle GO percent has only 6,000 freight ton-miles per 
day per mile of line. The remaining 30 percent of the mileage, 
with only 555 freight ton-miles per day per mile of line is unjusti
fied e.,_-onomically. A line with this volume of traffic can support 
only one train a weekl with about 4,000 tons of revenue freight.' 

Traffic density is not the only factor to be taken into account, 
however. Distance to be covered i.i 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 oi ton
tlks. Where carh.ad shipments are handled at private sidings, 
hoxi ever, the cost of terminal operations is reduced. The advantage 
enjoyed by the railways over the longer hauls is illustrated by the 
experience of the Nigerian railway. Rail operating costs for a five
ton hiIpment moving 10 miles is about 32 cents per mile, while a 
haul of 50 miles reduces this figure to about 8 cents. 1Iauls of 500 
miles or more reduce average ton-mile costs to about 3 ccnts, and 
when larger shipments are moved, the cost is much lower for both 
long and short hauls.7 

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." To move such 

John W. Barriger, Super-railroadsfor a Dynamic American Economy (Simmons-Board
man, 19.56). 

7Seke Stanford Research Institute, "The Economic Coordination of Transport Develp
ment in Nigeria" (1961), p. 91. Based on the Nigerian lMilway Corporation's "Memoran
dum" of November 1, 1960, p. 9. 

aWhere traflic exceeds 500,000 tons per year. W. M. Keller, "'hase Building of Rail
roah. and Equipment for Less Developed Countries," in TraIstIortatinn,Science, Tech
uclogy and Development, Vol. V, U. S. papers prepared for the Unit'd Nations Confer
enmce on the Application of Science and Technology for the Benefit of the Less Developed 
Areas (U. S. Government Printing Office, 1965), p. 5.9. Cited hereinafter as 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. 

MLTIIOD UNIT COST PER, TON-MILE 

Railway 
Highway truck 
Airplane 
Waterway barge 
Pipeline 

1.0 
4.5 

10.3 
0.29 
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 economies 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 influence 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 commodities 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 
l)rincipal 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 overland 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 transport costs 
declines, and there is greater concern for improved service. This in 
turn will have significant effects 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 need 
for larger inventories when deliveries are unreliable ties up working 
calital at considerable cost. Failure to obtain prompt delivery of 
fuel, materials, or spare 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. OnJY 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 accumlation of an economical load. 

Another limitation of the rail 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 engineering practice to 
start with a simple design adequate for the traffic 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 inconvenience of trans
ferring goods to another mode of transport en route or at either 
end of the journey arc 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 deliveries as needed, 
with consequent reduction of inventories and elimination of stor
age. The widespread use of trucks on construction projedts 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 ecec
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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 pool' 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 wheq 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 the cost of distribu tion will be minimized by truck. 

Tie 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
 
cal)acity 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 )arts as well as )etroleum 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. 

I Donald E. Church, "Measuring Transportation Market Potentials," Transportation 
Research Forum, March 11, 1959, p. 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 the most effective method of over

coming the barriers 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 aircraft 
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."o 

But conventional aircraft purchased secondhand are quite 
different from aircraft that might be specifically designed for 
developing 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 acceptable because the differ
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 ease 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 
economical and safe service is complicated by different require
ments for different geographic areas 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. 

10Philip R. Carlson, "Application of Air Cargo Transport to Feeder Operations in Less 
Developed Areas," in Transportation. 
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This airplane would have to operate from landing strips cleared in 

tropical forests, with high temperatures and humidity. South
eastern 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."' 

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 cruise 
speed of 160 knots at 10,000 feet. At 75 percent load factor, it could 
carry cargo at 8 cents per ton-mile, and provide a superior service 
at lower cost than could be achieved by road transport.12 If such an 
aircraft could be built, it might appreciably alter the character of 

the transport investment program. 
Another possibility for expanding the use of air transport is 

vertical takeoff and landing. Helicopter operating costs 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 delivery. Recent helicopter models can move cargo 
short distances for about 16 cents per ton-mile, with a load factor 

" David Rendel, "Design Characteristics of Aircraft for Safe and Efficient Operation 
in Less Developed Areas," in ibid.. 

11Carlson, op. cit., p. 70. 

http:transport.12
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of 75 percent. For hauls over fifty miles, however, some combina
tion of direct lift and fixed wing would be necessary at this stage of 
aeronautical development to achieve an economical transport that 
would take off vertically. It is estimated that convertiplanes of 
this type could be )roduced within a few years and that their total 
direct and indirect costs will approximate 10 cents per ton-mile. 3 

Present and prospective aircraft can do much more than has 
been the case to (late to provide the mobility an(d 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 conceival)le by surface travel. Aircraft can 
move doctors and medical supplies to areas in need, and can deliver 
government and business officials quickly to where they have to 
go.
 

The air)lane is more than 
a method of transport, however. It 
can hell) discover and map a nation's resources, can spray, dust,
and fertilize crops, and can fight insects and disease. It can survey
sites for new construction projects and carry critical 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 aircraft size and speed. This em
phasis continues despite ample
an world supply of high-speed
international jet services 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 

1Ib d., 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 countries. Without 

such a means of integrating the economy, it is difficult to conduct 

business or to maintain effective governmental machinery. But 

the equipment now available for the accommodation 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 imporint 

potentials for moving solids by pipeline. 
The feasibility of pipelines 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 great, 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 30 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-,4 

On the basis of experience in the United 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. 5 Large volumes 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 
Ocean 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 million miles of pipeline 
are 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 pipelines, 
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 Commodities by Pipeline," in Transportation,p. 81.
 
15Ibid., pp. 82-83.
 
,1Where traffic moves distances ranging from 50 to 1,600 miles. Pipeline= 1.0. Ibid.,
 

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 from the purpose it is to 
serve. Investment in this form of transport is decided by known 
needs rather than probable or imaginary needs. 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 efficiency 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 104 inch pipe has delivered coal in vol
umes exceeding by 40 percent 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.Y 

The promise of the coal pipeline is shown by the fact that in the 
United States transporting coal more than 500 miles from the 
mines costs as much as the coal itself. Coal transport costs, which 
are often one 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 capacity to 25,000 tons a train. 

17 A new low rate 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 pieces 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. Engineer
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 
technology, 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 vehicle, 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 heavy 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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vehinle 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 conventienal 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 costs 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 chemical 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 researchi 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. 



CHOICE OF TRANSPORT TECHNOLOGY 111 

Net Effects on Development 

In addition to the cost and service characteristics of transport 
method,;, another factor that needs to be weighed in making a wise 
choice of alternatives is the effect the choice will 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, forcign 
exchange, managerial talent, and technical skills. They take differ
ent lengths of time for completion, and afterwards they require 
varying innuts for maintenance and operation. The outputs result
ing from these efforts will also differ, including the ability of 
different transport media to create capital, to cari. foreign ex
change, to t:'ain entrepreneurs, to foster supporting economic 
ac;tivities, and to provide jobs. 

For road transport, substantial public capital is required to build 
the highway, but the amount can be tailored to the need by 
designing low-type roads for light traffic. Equipment for road 
transport may require more capital than the roads, but there is 
some advantage in the fact that rolling stock 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 service. On the other hand, public funds 
provide the entire investment in railways, and the initial amounts 
of capitol required are high. 

Transport operations also create capital, ,,nd this tony or may 
not he used to support further develop'en!C. If transport services 
can be maue 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 are generally insufficient even to 
finance replacements, let aiie make a net contribution to other 
public enterprise. Tihe 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 activities. 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 sonic 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 reduced to satisfactory
levels. Because of the large initial outlays of capital required for a 
new railway before a single train can move, and thereafter until 
large traffic volumes have been generated, what has been invested 
is contributing little to (levelopment. 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 scarce capital resources. 

The amount of foreign exchange needed for transport also 
ranges widely, depending on the type of facility and the domestic 
resource endowment. Many countries in early stages of develop
ment have to import nearly all the mechanized equipment they 
use, as well as 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 foreign exchange, however, by 
facilitating 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 currencies. Industries created to sub
stitute domestic 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 
effective operation. The opposite is true of road transport, which is 
generally conducted at the start by an individual with a single 
vehicle. Managerial skills for this scale of operation are modest, 
but running a truck 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 other 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 elsewhere, 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 direct 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, which 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 creating these impacts. Railway con
struction may promote development at or near stati;ns, and to a 
lesser degree between them, while air transport can be expected to 
make no impact between airports. Pipelines carrying petroleum 
products 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 tile 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 undertak
ings. For example, )etroleum refining-capacity or the production 
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of crushed stone may contribute to manufacturing and construc
tion as well as to transport. Iloadbuilding 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 equipment. 

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. 
Iuman beings, however, are more sensitive to the speed, safety, 
and convenience of the trips, and, unlike inanimate objects, they 
make up their own minds hov 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 accormodate both. In many cases, too, the line be
twen 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 year 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."8 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 selection of public carriers available, pilus 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, uneconomical, 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 objective requires the projection of 
travel demands and an assessment of the economy of alternative 
methods of travel under different demand conditions. 

1s See Tables A.6 and A.7. 
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An indication of travel costs for various traffic densities is 
demonstrated by the difference between costs at capacily and 
costs under load factors in the United States. Railways provide 
passenger s.'rice at the low cost of 1.9 cents per seat-mile. This 
cconomIy, li.,wever, can be realized only on main routes carrying 
heavy traffic. 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 1.3 cents on a seat-mile basis, and 
2.7 cents on the basis of passenger-miles, isshown in the following 

9table."

COST IN (ENI'S 
METIIO vOF' rIIAVEL 

Ralilroad 
IEII Mi:A',-MIiIE 

1.90 
PFII PA.SSi Na EII-MIlhE 

G.9'3 

Motor llu 1.21) 2.73 
Private Auto 2.15 4.50 
Airline (trunk) 3.81 6.20 
Airline (local) 5.45 112.30 

These dii'erences between passenger-mile and seat-mile costs 
are significant guides to policy, but the figures cited result from 
conditions peculiar to the United States. One of these is the fact 
that buses slte the roadIs with a large number of other vehicles, 
and accordingly, their tax playlilents for highways cover only at
 
small part of the total cost of the roads they use. Air transport 
cost, too, may Ie undlerstatel to the extent that airport and air
way investuients are :lot reflected inl)aymlents to government. 
But ior the developing countries, the data illustrate a considera
tion that is iiiiivrslly al)plicable, namely, that tile choice of 
technology depends not only on performance characteristics but 
on the traffic to be moved. 

Time is also a r1imary consideration in the choice of travel 
methods, and with the advent of air transport this factor is of in

1" Class I roads including suburban. ICC TransportStatistics in the U. S. (1959); CAB, 
Quarterly Reports of Air Carrier FinieialStatistics (December 1959); ATA, Comiparative 
Statement of Air CarrierIncome and Expenses (1959); Wall Street Journal(Aug. 23, 1960). 
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creasing importilnce. 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 tile saving is 20 
hours. (See Table 4.4.) In developing countries it is probable that 
air speeds will be the same as in the United States, since tile equip
ment used is usually tile same: but surface transport will be much 
slower. Thus tile 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" 

Hlours Consumed for Traveling Air Time Advantage in 

Distance Between let Aircraftflours over 

Citiest, 
(City center to Railwaysd Bus* ailWays Bus 

city center)c 

Under 250 miles 3.2 5.1 5.3 1.9 2.1 
250-499 miles 3.6 10.0 11.3 .3 7.7 
500-749 iniles 4.4 17.1 18.3 112.7 13.9 
750-999 miles 4.5 25.0 6.8 20.5 122.3 
1,000-1 ,499 miles 4.9 e9.8 36.1 "24.9 31.12
 
1,500-1,999 miles 
 0.4 40.7 54.1 34.3 47.7 
2,000 miles and over 7.3 59.9 71.6 52.6 64.3 

Source: 11ased on the table "Comparison of Average One-Way Elapsed Trip Times by Air, Rail, tus, and 
Automobile," compiled by the OfficeofCarrier Accidents and Statistics, Civil Aeronautics hoard, I)ecember 
196t. 

I Elapsed trip time is the average of the fastest trip times foreach mode of comnmon-carrier transportation 
for each city pair.
b Each category includes four pairs of major U. S.cities.
 
e Includes estimnated time consumed traveling from city center to airport at the beginning of a journey and
 

from airpart to city center at the end of a journey, including ticketing and baggage handling time. 
d Based on schedules permitting the fastest elapsed trip time. 
* Elapsed trip time assumed that no overnight stopovers were made. 

The value placed on speed may be less in a developing country, 
however, than in a society 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 ti, - 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 travel. 
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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 a much more rapid rate of 
growth for persona! mobility. American experience may indicate 
the general (lirection 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 ,ere three to seven 
times greater than those of low income families, and the most 
affluent families spcnt at least twenty times as much as the l,"or
est. Differences in outlays for private transport were even more 
pronounced as incomes rose.2° 

In densely pl)opulated countries such as India, with the upward 
trend in population and income, the railways can be expected to 
continue accommodating heavy volumes of passenger traffic, in
cluding substantial numbers of urban commuters. Rail passenger 
service under comparable conditions of population density in )arts 
of Western Europe is substantially al)ove tlhe levels of two decades 
ago, despite high personal incomes and the rapiid growth of aulto
mobile us-. Traffic volumes have more than double' 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 l)apsenger 
traffic 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 expansion of 
rail travel is not clear in less populated areas. The United States, 
Argentina, C(lomlbia, and others have been expericating a long
term decline in railway l)assenger traffic. Everywhere the improve
ment of roads an( the introduction of bus transport have caused a 
significant growth in the volume of highway travel. 
'0National Resoturces Planning Board, Family Expenditures in the United Stare: Sati

tical Tables and Appendixes (June 1941), Table 11, p.4. 



120 STRATEGY FOR MOILITY 

In tie future, air transport will also assume a larger role. In the 
present state of the art, vertical talte-off and landing craft provide 
impressive possibilities. Shorter airiine distances made possible by 
getting 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. From Dacca to Bagerhat, 
eighty-four airline miles, takes three days by rivcr an(d rail. The 
trip can be made by small plane in thirty minutes. Helicopter 
service now provided in East P,kistan is costly on a commercial 
basis, lut from the stanlpoint of proviling greater mobility for 
government an(l in(lustry l)ersonnel the economies may be sub
stantial. The impact of aviation oin travel l)atterns, however, is still 
less than its )otential because aircraft 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 easy, but it is 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 traffic volume and trip length, and on service 
factors that may make higher costs economical in relation to ulti
mate objectives. 

Available technology l)lus the prospects for further innovation 
hold increasing promise that the economic and social disadvan
tages of immobility can he overcome. These technological possibili
ties should be taken 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 ap)r'oaches with 
a minimm burden of obsolescence. The important requirement is 
to maintain awareness of what technological capabilities are 
offered, and to seek maximum flexibility in the investments 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 tow'ar( the fruit
ful application of what is technologically possible can be attriblIted 
to three major factors: the absence of institutional arrangements 
equipped to make the necessary choices; the reluctance to try 
what is new anl untried; and the neglect of research anl develop
ment. 

Many of the plars for future transport development seem to 
deny the transport revolution and favor instead a reconstruction 
of the past. Research and development lro('rams need to acceler
ate innovations that coul be most helpful to developing countries. 
,lrany emerging 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 
getting early results. 



CHAPTER V 

Mobilizing Resources 

SATISFACTORY INSTITUTIONAL ARRANGEMENTS 

arc 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 success 
of the transport effort and the progress of development in other 
sectors.
 

The Question of Self-Support 

Every country, regardless of its state of development, 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 investments. 
Roads, railways, ports, and airports call for large capital outlays to 
achieve useful results. But the benefits of such expenditures are 
often slow to be realized. The capital needed ten years hence has 

122 



123 MOBILIZING RESOURCES 

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 stein from political considerations. Funds 
available for public facilitie., 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 critical need for new facilities also results in 
a tendency to neglect those alrealy built, which quickly fall into 
disrepair. Tlhe cost of reconstruction then adds to the financial bur
den. There is also constant pressure to tol lown the price paid for 
transport by consumers. An increase in passenger fares, gasoline 
taxes, or freight rates to keep pace with rising costs is almost 
always resisted. 

Although most countries of the world operate their transport 
facilities at a deficit, the losses impose a heavier drain on less 
developed economics. In some of these countries, for example, 
transpolrt 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 (lone, in
cluding the replacement of worn out rail locomotives, the repair 
and rebuilding of large mileages of roads, and the replacement of 
obsolete rolling stock. These demands generally precede the de
velopment that, in the long run, help defray their costs.can 

Financial policies to cope with these problens 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 uneconomical and 
harmful to development in the long run. The Oplosite danger is 
that an effort to achieve self-support will lead to high rates that 
have the equally unfavorable effect 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 economic and technological potentials 

may dictate the kind of transl)ort system that is provided. 

\Vhere self-support is feasible, it has significant advantages. 

Many other vital p)ublic services cannot be financed through user 

charges, notal)ly )ublic education andi other social p)rograms. Ad

vantage should thus be taken of levying direct charges on users 

wherever this can be (lone, in order to reserve general funds for 

other public facilities where pricing is impossible. Another reason 

for user charges is that transport is part of the cost of production 

and shouhl be inchl(lel in costs as an aid to resource allocation and 

the desirable location of economic activities. User charges also 

)rovide for greater equity when there is competition among trans

port agencies. 

The payment of user charges or rates to defray the cost of pro

vi(ling transport also offers the advantage of supplying a reliable 

and predictable source of revenue, which can be an iml)ortant aid 

to long-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 '.i 

pay more for better roads because by so doing lie pays less for 

transport. The savings are realized in the reduction of fuel con

sunI)tion, 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 necessarily mean that these investments are socially 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 economy. These were realized in the opening 
U) of new lands and resources, in lowered costs of production and 
distribution, and in certain straLegic and plolitical impacts s well.' 

It may be neither possible nor desirable in early stages of de-
velol)Inent to pay the total transl)ort bill through the direct pay
ments of users. The question, then, is how to finance transport 
facilities in a way that will suiply a(lequate resoirces to meet tile 
need and at the same time promote overall develop)nent objec
tives. This is a dileinta that ,onfronts all methods of transport, 
but its importance focuses particularly on road and rail facilities, 
which involve three quarters of all trans)ort expenditures. 

Covering Railway Costs 

In the railway field, the global picture is one of chronic deficits. 
Many railways in developing countries barely cover their operat
ing costs. In the ear!y sixties, the revenues of the Turkish railways 
covered only 77 percent of total expenses. In Syria, the figure was 
72 percent and in Algeria 126 pereent. 2 In some countries, the gap 
between costs and revenues on the railways has been so great that 
it has undermined the finmcial position of the entire national 
economy. 

Part of the reason for the deficits is historical. It was noted 
earlier that rr.il systems in many developing countries were built 

1 An illustration is the estimate made of tie increase innational income brought about 
indirectly by the greater produc tivity of labor and capital on lands opened up for develop
nient by the Union 'acific Railway. Tie increase in tile valuc of the land due to the 
railroad was $152 million. Multiplied by the rate at which lind was capitalized, the esti
niate of the increase il I:ltiollal in'ome in 181 created by the Uion Pacific, but not 
reflected in the comnpa ny's r ceipts, was $15.6 million. Thus the railway was opeating at a 
deficit, but from te stildpoilit of th(.country tihe operating deficit was justified. See 
Robert W. Fogel, The Union Pacific Railroad: .J Cae in Premature Enterprise (Johns 
Ilopkins Press, 11960),pp. 98-99.
 

2 International Union of Railways, InternaionalIhuihni 
 ,ayIiistics,Year 196li(General
Secretariat of the U.I.C., 1962), based on Tables 3.3 and 3.5. 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 internal 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 prilmary products. This export 
trade may be of considerable importance to the development pro
grain, 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 earlier tines to discourage trade among 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
erally much longer than its economic life, and thus ancient and 
uneconomical rolling stock is kept in operation beyond its time. 

To these historical reasons for railway troubles, a number of 
current difficulties are added. The business of running the railways 
is thwarted by rigidities 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 needed 
is tortuous. Obsolete lines and uneconomic services are kept in 
operation because of inertia, community pressure, or refusal to 
substitute cheaper truck or bus service. 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 stringencies 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 plupose may be dceated where promotional rates are applied 
without adequate provision for maintaining the service. Over
crowding, inalequate equipment, 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 iot. enter into their cost calculations. 
As a result, railways may be burdened by carrying coal at a loss, 
while other traffic cannot be accommodated. Or low rates may 
discourage the supply of alternative methods of carrying coal 
that might be more economical, such as coastal shipping or pipe
lines. 

The I)ersistent idea that railways are cal)able of providing 
every type of transport service with maximum efficiency and 
economy seems to encourage them to engage in unremnunerative 
traffic. Included in this category is traffic moving short distances 
or in sniall 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 effectively. 

Some 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 commnodities. It 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 to 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 remedy will have to include 
a combination of approaches. In some countries, uneconomic lines 
and services will have to be abandoned where present or antici
pated traflic volume is clearly insufficient to support them, but 
where alternative road services couhl be economically provided. 
Whe'e the railways are losing money on short-haul traffic and 
on types of shipments that are costly to handle, this traffic should 
be permitted to shift to other carriers. It NA.uld be a mistake, how
evei-', to abandon a rail line already built ort the sole ground that 
revenues are insufficient to cover expenditures. The cost of con
tinuing rail operations at a deficit must be ecmpared 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 capacity, whereas the capital in the railway 
has alreadv been invested and is still usable. 

The fact that road deficits are accepted as a matter of course, 
whereas a railway deficit often leads to suggestions for abandon
ment, reflects a basic difference between the two. Roads are needed 
regardless of whether there is a railway because they provide ac
cess to land and resources throughout their length, and they ac
conmmodate all types of movement, including animals and pedes
trians as well as miechanized and non-mechanized vehicles. They 
can be designed to carry a wide range of traffic volumes and are 
used to move people and goods on the great network of routes 
where traffic is light. Trhe railway, on the other hand, is a special
purpose, high-density transport agency designed to serve a limited 
mileage of maa 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 
reason, roads are built )arallel to railways. The decision to build or 
retain rail transl)ort 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 community is supporting two transl)ort facilities that 
do not pay their way. Since it is not possible to abandon the all
purpose road system, the only deficit oI)eration that can be 
dropped is the railway. To do so makes sense if the result will be a 
net reduction in transport costs without loss of needed transport 

service. 
Pricing policieq may also have to be revised to reflect the eco

nomic advantages or disadvantages of rail operations. T yl)ically 
rail rates are too low for short (listances 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 traffic, while conversely a level of rates too low may 
waste resources by aggravating congestion. It is ijportant, there
fore, that railway management should be em)owered to determine 
what price policy is appropriate in the light of the particuar cir
cumstances. The )ractice of detailed government regulation of 
rates ahnost always leads to waste and inefficiency. The role of 
government lies l)riarily in helping to plan physical facilities for 

rail transport in relation to other transport an(l develo)inent pro
granis and to deterinie overall financial policy. Pricing transport 
services is not the ty)e 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 ex)enditures. 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.3 

The amounts necessary to finance an adequate road program 
are large because 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 countries, the cur
rent cosL of l)rovi(ding 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 hel) 
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 tb
roads. Marketing boards control the prices of such commodities 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

' In 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 projects.1 In Kenya an independent road authority collects 
drivei xn;t vehicle liccnses and fuel tax receipts. These combined 
with some general tax money are used to finance roadbuilding 
projects.6 

Motor fuel taxes and registra!ion fees have been supplemented 
hy cash toiS on '.alimiteC mileage of roads in a number of countries, 
including Colombia, Friace, Italy, the United States, Mexico, 
Venezuela, wid Jap . nosiderable volumes of traffic are required 
Lo make tfli colleczicn of tolls worth the effort, and only on 
heavy tra;ic routes hbs it been possible to cover total costs. 
But in most countries tolls are collected only as a supplement 
to cther sonri'ces of revenue. The economic advantage of pay
ing the toll is that wlhile users pay more for roads, they pay less for 
transport service when roads are adequate. 

The approach to tol! financing in Japan may have application 
elscwhere. Toll roids operatc:- by the Japan Highway Public 
Corporation include some 500 miles of facilities, most of them short 
stretches to faei!itate tourism or to bypass urban congestion. In 
addition is ii long-distance toll facility between Kobe and Nagoya 
and tience to Tokyo tlhat will provide a continuous toll route of 
20 miles." Pecause tolls by themselves are insufficient to pay the 

cost of those roads, their collection is combined with other finan
cial support from a variety of sources. Fifty percent of the initial 
capital aveilable to the corporation was provided by the Ministry 
of Finance, 120 mercent by foreign bonds, 10 percent by road bonds, 
10 percent from general funds, and only the remaining 10 percent 
from toll revenues. 

International Ilnk for Reeonstruction and Development, The Economic Develonnent 
of Nigeria (Johins Ulopkins Press, 1955), p. 135. 

5 S. F. Bailay, "Contractor ]inance in Kenya," Road International(Autumn, 1959). 
5 Set Charles 1. l)earing and Wilfred Owen, Toll Roads and the Problem of Highway 

Modernization (Brookings Institution, 1951), pp. (13-87. 
Information from Nihon Doro Kodan, Tokyo. See also Ralph J.Watkins and Associ

ates, Kobc-Nagoya Expressway Surrey (Ministry of Construction, Goveniment of Japan, 
1956). 
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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 (levelopment permits the public to recoup part of the added 
value resulting fron the roa(l improvement. This approach 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 States to provide a financial incentive to build ahead of the 
traffic. Consideration should I)e given to obtaining sulficiently 
wide rights of way at the time a new road is constructe(l to permit 
sale or lease of Ihe land along the highway after it has been com
pleted. Such a )olicy would also permit control of adjacent land 
uses to protect the traveled way from the encroachments of un
desirable dlevelopments that create traffic hazards and congestion. 

Financing Local Roads 

The task of marshaling resources for local roads presents a 
different financing pro)lem from that encountered on main high
ways carrying an al)lreciable volume of motorized traffic. Second
ary and feeder roads may comprise as much as 90 percent of the 
highway system in uinlerdevelop)ed countries and are used princi
pally by l)edestrians, animals, and non-mechanized vehicles mov
ing short distances. They are not susceptible to financing through 
motor vehicle user taxes or tolls. Yet the development and im

)rovement of these oit-of-the-wa, riral roads is highly important 
to the economic developluent of rural agricultural economies. To a 
large extent these roads are the communicalions network-the 
only contact witl Ihe outside world. They provide the means by 
which the knowledge of a better life can be transmitted, together 
with the know-how. In densely l)o1)ulated countries, the principal 

possibility of building and maintaining the almost endless mileage 
of these roads lies in a plentiful sul)ly of workers who are either 
partially employed or uneml)loyed. In many countries, large num



MOBILIZING RESOUIRCES 1'13 

bers of workers engaged in subsistence agriculture are making no 
contribution to output and could be withdrawn from farming to 
work on other projects 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 tinder
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 roadbuil(ing to overcome the isolation of 
rural areas raises tie question how the demand for labor and its 
plentiful supply can be matched to achieve development objec
tives. The desirability of redirecting llj)rodluctivN. lh.man effort 
and wasted human lives into channels that would create needed 
public facilities seems clear. The possililities of doing so in the 
transport field are im)ressive because usable local materials are 
available, and extensive geographic areas can be covered by trans
port systems. In addition, much of what needs to be (lone can be 
accomplished by unskilled and semiskilled workers. 

The size of the task seems overwhelming, hut it should be 
recalled that the unemployment problem file Unitedin States 
during the depression of tile 1930's was also staggering, and that 
something effeetive was (lone about it. With one out of every three 
American workers jobless, an emergency prograin of public works 
was undertaken by lhe federal governinent to put three million 
people to work on iisefil projects. During this work-relief program, 
more than 051,000 miles of highways, roads, and streets were con
structed or im proved, inchi(hug many miles of farm-to-market 
roads and new roads in areas Ireviously inaccessible. About four
fifths of tie peole emlloyed were manual workers, unskilled or 
semiskilled. Rloadtmiling in plarlicular proved to be a type of 
work they could do elleetively. The building of roads could be 
spread over a wide area of countryside to reach t lie imen available, 
anl it could be expa iled or cont ,lcted to meet seasonal coidi
tions imposed by farim operations. It 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.8 

To what extent could 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 tile cir
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 countries. Another difference is that large 
numbers of the unemployed in the 1930's were trained in manage
ment, engineering, 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 cal)abilities necessary to organize and 
carry out the prograin. Excess ca)acity in industry also made 
available materials, tools, and equipment at reasonable cost. 

The effort today to launch a program of construction to provide 
improved transl)ort for (heveloping countries suffers from the lack 
of these prerequisites. An attempt is being made to fill sonic of the 
gaps through internationa! 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 possibilities 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 proceeds being used for wage l)ayments 
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 directed to improving roads. Thousands of men were 

8See U. S. Works Progress Administration, Intentory: Appraisal of fesdls of the Works 

ProgressAdnznistraiion (Government Printing Office, 1938). 



135 MOBILIZING RESOURCES 

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 
necessary to consider whether the early completion of a transport 
project through capital-intensive metho(ls is to be preferred. If 
rapid comtpletion of a new transport facility will make it possible 
to introduce new industrial activities or to open the way for ex
panding agriculture, mining, or forestry, the effect livingon 
stan(lards created b3, these activities may exceed the impact 
Created by niaximizing jobs, through labor-intensive methods, or. 
the transl)ort )roject itself. In these circumstances, it would be 
miore desirable from the standpoint of employment to use modern 
machinery to complete the trans)ort improvement as quickly as 
)ossible. 

The point is illustrated by a survey of the Turkish economy,
which estimated that a simple rock crusher driven by an oil engine 
would save the maIlpower of a whole village, and that an elemen
tary concrete 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 systems can be improved and main
tained effectively, however, with the appropriate combination of 

9Experiments in rural development are being undertaken through the Comilla Academy, 
a 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 Academy for Village l)evelopnment, Comilla, "A New Rural Co-Operative System 
for Comilla Thiana," July 1962. 

10Max Weston Thornburg and Associates, Turkey: An Economic Appraisal (Twentieth 
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 economically designed to save money may result 
in excessive costs of vehicle operation and a wasteful use of motor 
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 all. 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 seems to be a shortage of trans
port is often wastefuil use of what there is. As already noted, many 
rail lines are without economic justification and should be aban
doned rather than improved. Provision of storage facilities and 
more efficient scheduling of deliveries can make additions to trans
port capacity unnecessary. Port facilities are notorious for the con
gestion that results flom 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 unnecessarily to transport cost. 
They include poor supervision of loading and unloading, poor land 
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transport connections to the ports, or the faihre to program ship 
arrivals to avoid congesting available facilities. The absence of effi
cient port management can convert a satisfactory port into a major 
bottleneck. And congestion in the port can adversely affect a 
whole system of transport. The remedy first sought is often the 
expansion of port capacity rather than the correction of port 
operations. 

Highways provide the greatest latitude for wasteful use of re
sources. Throughout the world they pose the difficult political 
problem that all sections of a country wish to share in the road 
iml)rovement program at the same time. The result is that 
economic criteria for determining the best use of limited public 
funds niust 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 ias diverted attention fromo the equally important 
task of spending the niomiey wisely. 

The temptation to overdesign highways is global. Sometimes 
the error is unconscious. In one tropical country, the practice of 
designing low maximum grades in rugged topography was the 
result of adopting North American specifications originally con
ceived to cope with snow. As a result, unnecessary and costly 
earthmoving work was being undertaken. But more commonly the 
construction of high-type pavements where low-type designs 
would suffice is a foible that engineers from more developed coun
tries find dilticult to suppress. The tendency is encouraged by the 
fact that developing countries often neglect maintenance, and by 
the assumption that without approlpriate maintenance, a good 
road will last longer than a poor one. But if maintenance is neg
lected, the loss may be greater on a high-type road because 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 
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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 de)ends 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 percent in New Mexico. More than 40 percent of the 
mileage in ten other states is unsurfaccd. Even the roads that have 
been surfaced arc mostly of modest design. There are 1.3 million 
miles of soil-type, gravel, or stone surfaced roads and another 
683,000 miles of intermediate-typcs 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 either unimproved, 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 facilities. Development plans 
typically focus on the capital investment 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 becomes inoperal)le when left without maintenance and 
un)rotected 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 

11U. S. Bureau 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 Lhc law encourages this neglect. Wherever 
aid to local governments is confined to 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
mient, transport service is poor, and vehicle operating costs high. 

The iml)ortance of an adequate maintenance program has been 
amply (lemonstrate(l by experience in the more highly motorized 
countries. In the United States, for example, one-third of all road 
expenditures is ujsed to keep existing facilities in adequate condi
tion. For locai rural roads, which are com)arable to miost roads in 
less (teveloi)e(l countries. more than half of all expenditures in re
cent years has been for maintenance. While the distinction be
tween construction and maintenance is often blurred, it is clear 
that keeping roads in good condition is a major cost of any road 
I)rogram. 

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 maintenance 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 
Bureau 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 calculated that a stabilized 
soil road would not qualify for asphalt surfacing until traffic had 
reached three hundred vehicles per day, while a concrete pave
merit 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 financial support were made in Latin 
America some years ago through the servicios sponsored jointly by 
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the United States and Latin American countries. The mainte
nance )roblem was tackled in Bolivia by the establishment of the 
Bolivian-American Cooperative Road Service. Three years after 
this program of roa(d ulpkee) an(d improvement was initiated in 
1956, traffic quadrulpled. Roads maintained by, the yerricio were 
kept Open throughoti the rainy season for the first time, despite 
annual rainfall of Over twenty-Iwo feet per year. Good mainte

ance made it possible for a truck to make three limes as many 
tri)s as b)efore, and to move meat, fish, an(] other l)erishiables to 
market with a minimum of spoilage.' 2 

Organizing to Get Things Done 

The problem of financial su))ort is closely related to organizing 
anl administering the transl)ort program. 1)eveloping countries 
often have no suitable institutional arrangements for planning an(l 
constructing transport facilities, or for tile contining operation 
and nmaintenance of what. is built. Even where alministrative 
I)odies are handling )articular aspect.s of tile transport problem 
satisfactorily, difleren t IYpes of t ransilort are being sCl)arately pro
vided, with neither satisfactory physical connections nor arrange
ments for through traftic and through rates. Neither )hysical nor 
financial )roblems are viewed in the context of a total system. 

The disorganization of 'le transllI.ort sector is tile natural out
conic of transport evolution. As new nethods of transport made 
their appearance, they were challenged by estal)lishicd methods 
that were fearf i of losing patronage. A state of rivalry and often 
hostility among transport media resulted. Regulatory measlures 
restricte1 the operations of some carriers, and allocations of public 
funds gave sommue parts of tile transport system an adlvantage over 
others. These conditions have not encouraged tile integration of 

1 International Road Federation, World Highwtay (Sept. 1, 1957), p. 3; (Nov. 1, 1957), 
p. S. 
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facilities or the weighing of transport alternatives on economic 
grounds. 

In Nigeria at one time, it was the law that motor vehicles 
operating on roads l)arallel to the railway had to pay (oul)e the 
ordinary rate of road tax. In the former Gold Coast, there were 
instances in which road )ridges over rivers were removed to (is
courage truck transport. Cocoa traflic was (liverted 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 Ioun(aries. In many countries, ti 
availal)ility of trucks an(d buses has been severely limited by in
port quotas, and repair parts are frequently at a premium. Can
nibalizing two or three trucks to keep one o )erating is not uncom
mon. Ostensibly the reason is to sLTve foreigni 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, [ie issuance of operaling permits 
still prohibits truck operations in excess of three hun(red miles. 

Problems created for tie railways l)y techmological change might 
ie avoided in the shori run througi lhe imposition of restrictions. 
But if tie newer forms of transport, are (liscourlagel, both shilppers 
and the railways will suffer in the long run by efforts to maintain 
services that railways are not caplble of lperforming. 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 develophing countries, with 
prodding from the World Bank, to take steps to alter their admhin
istrative approach to transport. One trend [ias been toward a 
public authority or scmiautonomious public corporation, espe
cially for tle operation of railways and ports. Such an organization 
has been favored because it can be relatively independent of the 
political )ressures encountered in government ministries, and be
cause its financial accounts canl be selparately maintained. Thus 
far, however, most of these independent bodies have "ssumed 
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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 field 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 admninistrative innovations could lead. A more fea
sible approach is to lodge all public transport responsibilities in a 
ministry of transport, which would have its own research and plan
ning staff to assist in policy and program 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 coul exercise coordinating vowers. 
The )lanning 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 technology hav- 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 l)lans and policies for 
public transport investment and operation, a second major man
agement problem is in the provision of transport services. In most 
countries, each transport service is separately supplied, and the 
result is often the lack of a complete systemi)roviding maximum 
standards and economy. In Canada, an effort to achieve this goal 
is being made 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 p)ublic corl)oration. Each 
of them has embarked on an effort to develop a total sysitem of 
transport, one in the private and the other in the public sector. 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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throuighout Canada and into ten states of the United States as 
well. The CNR also operates an airline, ocean shipping facilities, 
communications, and motor transport companies. 

Competing with the government-owned CNR is the Canadian 
Pacific Railway, which also operates a 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 steansLips 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 service for small ship
ments, using all forms of transport under its control."3 

The Canadian systenms arc moving in the direction of assuring a 
total approach to providing transport services, and investment 
decisions in tihe public sector are aided by this effort to allocate 
traffic on a more 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 economic advantage. Rate policy for freight movement 
also encourages 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 apl)roach. Tile 
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 

13 "Canada's Railroads," Railway Ago (Nov. 2, 1959), pp. 20 and 27. 
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transport even if the railways were unable to provide acceptable 
standards of service. Obviously, this objection should be sur
mounta)le. Newly (leveloping nations starting from scratch with 
a new generation of public officials, can lead the way toward an 
effective unification of transport mnagemnen. 

If a public agency were to provide freight and passenger services 
through unified owNershi p of all forms of transport, rivalry among 
transport agencies would Ibe eliminated by establishing responsi
bility for a complete transport service. There vould be a real in

centive to route traffic by the most efficient way in order to achieve 
the most economical toil operation . Private transport would 
continue, of course, to operate along with the public carrier system. 

Organizational arrangemeiiLts t(or the provision of transport 
services have important implications for transport financing. A 
total system approach could reduce mimneconom ic com pet ition among 
carriers because revenues could b e pooled. Traffic could l)e en
couraged by rate policies to move in ways that would lead to allo
cations reflecting relative econommy and service. The precise ar

rangement by which a national network of transport services could 
be supplied would obviously vary among countries. Establishing a 

transport company would raise the question whether intercity 
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 fron privately , perated common carrier services is that 
capital requirements for trucks 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 agency or Iublic corporation created 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 

"ILee J. Melton, "The lran.sportation Company: An Economic Inevitability," Re

printed from Highway Research Board Proceedings, Vol. 39 (1960), p. 42. 
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in the transport sector would continue to play an important role 
since many industries operate their own trucks or contract for the 
road transl)ort they require. In addition, a translport company 
would serve primarily nationwide rather than local needls, and 
local hauling would remain largely in private hands. 

Another organizational soltilion is the operation of mixed )ulic 
and private enterprises. This approach has been taken to provide 
airline services, such Is in Ethiopia, and in joint state-private 
trucking operations in Afghanistan." A compromise stggestion to 
overcome the disadvantages of pul)blic-private comll)etition in 
West Pakistan has been to sell shares of' government bus enter
prises to private investors, thus reducing the need for public
ca)ital and l)rovi(ling an outlet for private savings. Such a plan 
has inl)orititL service as well as financial advantages, for it elinil
nates the problen created by sinall private operators whose con
petition for riders often results in inadequate service." Similar 
innovaions are occurring in ilie construction of roads join tly by 
public and private agencies. In Irazil, for examile, a state high
way departmient has provided road pllns and specifications and 
purchased right-of-way, and building and l)aving costs wee de
frayed by a private copliallny. 17 

These exanlpes suggest that the conventional division of trans
port functions between the public and private sector do not 
necessarily provide the most satisfactory soltlion. Developing 
countries have challenged some of the conventional aplroaches 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 firns on a contract basis might 
also be considered. As will be noted later, the operation of a gov

15Donald N. Wilbur, Country Survey Files, Afghanistan, human Relations Area Files 
(New Hlaven, 1956). 

18On one route in West Pakistan, for example, there are forty operators serving one 
thlirty-mile route. I. 1). Mallon, Planing Commission of Pakistan, "Memorandum," 
dated Oct. 15, 1959 (mimneo.).

11International Road Federation, Road Intcrnational(Autumn 1901), 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 b'asis. This expanding view of the transport 
problem and its solution has resulted in part from the increasing 
radius and speed of transport 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 the need for international 
administrative arrangements. Joint provision of air traflic control 
facilities and joint purclase, operation, and maintenance of costly 

aircraft are growing necessities in the jet age, and the need for 
solutions on an even wider geographic basis is indicated for super
sonic jets. The construction and maintenance of international 
highway routes is another obviouis area for cooperation among 
countries. Reciprocal arrangements with respect to vehicle size, 
v;c(hit, and safety regulations are 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."8 European railroads acted to reduce 
the effects of national boundaries three quarters of a century ago
when the Bern Conventions provided for such matters as inter
national tariffs, interchange of equipment, procedures at frontier 
points, and the maintenance of collective resl)onsibility by member 
nations. 

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

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

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

181. Osborne Mane, International jlther and Canal Transport (Oxford University 
Press, 19.15), pp. 1-79. 
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to reduce distribution costs and to promote international trade; 
and provisions for financing transport facilities in undeveloped 
areas of Europe through the European Investment Bank. 

Africa, Asia, and Latin America have nmade less progress in pro
viding transl)ort on an international basis. The countries involved 
are generally inuich larger than those of Western Eurol)e, and to 
(late their lack of developnent has limited the trade and contacts 
that build 11) )ressure for international cooperation. But lack of 
trade and contacts are in turn the result of an a)sence of inter
national transl)ort connections. The transl)ort modernization l)ro
gram that is going forward will have to )e viewed on a regional 

basis if the potentials of integrated economic (levelopment are to 
be realized, and coopel'ati\e arrangements will have to he worked 
out to help keel) pmce with new transl)ort technology. 

In Central America international maintenance of the -1,000 
mile Inter-American Highway System has been un(ler stly(lv, in
volving an inter-American maintenance authority which would be 
jointly supported by the affected countries. The )ractical value of 
a centralized igency lies in pooling financial support, central 
purchase of equilment, effective use of trained personnel and ma
chinery, and the esta)lishment of uniform regulations. A similar 
arran'ement 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 a decade and a half. 
The East African llailways and I-ariours Administration, with 
headquarters in Kenya, provides for the administration of this 
unifiel system. The railway net is financially stronger, the utiliza
tion of its rolling stock and equipment is more efficient, staff and 
administrative costs are lower, and tariffs more reasonable than 
would have been the case if the systems had continued as sel)arate 
entities. Air services of the three countries are also jointly operated 
by the East African Airways Corporation. 0 

19International Road Federation, "The Pnn American Highway in Central America," 

World Highways (June 1(1)60). 
20 International Bank for Reconstruction and Development, 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 fo 
efrective resource use. 

In addition to regional arrangements on an international level, 
there is also need for organizing transport services effectively 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 economies 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 seeds, 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. Cooperatives help (lctiver 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 be used for community de
velopment seldom is productively employed. Indigenous materials 
that could serve admirably for low-cost roads are often overlooked. 

of Tanganyika (Johns Hopkins Press, 1061), pp. 283-84 and 291-93. Tie East African 
Philways and larbours Administration operates its tin Agency of the East Africa High 
Commission, miade 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 services, including railway, civil aviation, ports, and telecommunications. 
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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 facilities are often overdesigned for the task to be accom
plished, and underutilized for lack of satisfactory maintenance. 
Since the major effort 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 effectively 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 foreign exchange earnings. But most of these 
countries also nccd help from the outside, including capital, entre
preneurs, and technical 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 extra margin of money, men, and management 
necessary 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 
development 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 ha-s concluded in a 
significant report to the President that it may be trying to do too 
much.' Before a third of the decade passed, there were already 
,;igns that some people were becoming disillusioned and impatient 
with the results. But the warning had also been sounded that tele
scoping centuries of pioneering 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 
wisdom.2 

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 barriers is formidable. But the fact remains 
that extensive transport assistance has been provided by the more 
affluent nations, and that in tWe 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 needed. 

1 U.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, 1903. 

2Message from President Kennedy to the Congress on Foreign Aid, April 2, 1963. 



NEW DIRECTIONS FOR FOREIGN AID 153 

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
plishled without drawing heavily on the productive capacity of the 
industrialized nations. Since the foreign exchange earned by de
veloping countries falls short of the cost of needed imports, much 
of what is necessary for transport improvement must be obtained 
through loans, grants, and foreign private investment that furnish 
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 increase the quantity of transport invest
ments. This assistance is provided by many programs financed in 
different ways and sponsored by a large number of national, inter
national, and private organizations. 

What the IVorld Bank Does 

Significant aid for transport in less developed has beenareas 
pr-vided by the International Bank for Reconstruction and 
Develcumient. (IBRD). From the inauguration of bank operations 
in 1946 through mid-1963, transport projects absorbed 2.3 billion 
dollars, or .5 percent of the total loan funds made available. In 
Africa 48 percent of all funds loaned were for transport, in Asia 
and the Middle East 43 percent, and in the Western Hemisphere 
32 percent. (See Table 6.1.) Approximately half of transport 
financing was for railways and nearly a third for roads. 
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TABLE 6.1. Loan.? by the InternationalBankfor Reconstruction and 
Development, 1946 through June 1963 
(In millions of U. S. dollars) 

Purpose 

Total Loans 
Electric Power 
Transportation 
Communications 

Agriculture and Forestry 
Industry 
General l)evelopnent 

Total 

For Transport, by Region 
Africa 
Asia and Middle East 
Australia 
Europe 
Western lemisphere 

Total 

For Transport, by Method 
Railroads 

Roads 

Shipping 

Ports and Waterways 

Airlines and Airports 

Pipelines 


Total 

World Total 

2,836 
2,261 

27 

59 
1,109 

205 

6,487 

448 
1,023 

132 
103 
560 

2,261 

1,090 
741 
1 

2097 
57 
04 

2,2061 

Transportas 
PercentageDistributions Percentof TotalDerelopncnt 

Loans 

86 
.5 
b 

8 
17 
3 

100 

20 48 
45 43 

6 82 
5 10 

25 82 

100 85 

48 
33 
1 

13 
3 
8 

100 

Source: International Bank for Reconstruction and Development, Eighteentl Annual Report 1962-61, based 
on table p. 18. 

, Totals do not always add to 100 due to rounding.
b Ies 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 nearly 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 percent of 
total bank loans, with nine countries participating. In this year, 
roads were the principal object of expenditure, accounting for 62 
percent of the total, just as railway projects had 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 object of expenditure. 
(See Table A.8.) 

Concentration on a few of the more deve!oped countries reflects 
the interest of ihe IBRD in bankable p;rojects. 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 maturities 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. The 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 tc 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.3 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 inprovements, and has devoted much more at
tention to road I)rojects. 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 engineering firms, the 
Iranian Ministry of Roads also undertook to strengthen its 
maintenance organization with hell) 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 facilities, 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 mechanical 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 

s International Bank for Reconstruction and Development, 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 nultiplied, 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 
needed on terms that would be financially feasible. 

Extending the Bank's Work 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 l)rovide 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 percent annually on the amount out
standing. Loans arc repayable in hard currency, with amortization 
beginning after a ten-year 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 construction of roads in its trans
port )rogram, particularly 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 )ank 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 1903, see Table A.9. 
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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 Ion
duras, and assistance in financing half of India's national highway 

expenditures during 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. 

TransportFinancingby 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 major 

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 eighty-nine countries. Transport projects have ac

counted for about $2 billion (see Table A.10), nearly as much as 

the transport loans of the World Bank. Operations 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 percent of the funds made available for trans)ort. (See 
Table 6.2.) 

TABLE 6.2. Transport Credits Extended by the Export-Import Bank, 
1934 through June 1963 
(In millions of dollars) 

By Region 
Africa 
Asia 
Europe 
Latin America 
Oceania 

Total Transport Credits 

By Transport Methods 
Railways 

Aircraft and airports 

Highways 

Harbor development 
Vessels 
Automotive equipment 
Auto industry equipme:t 
Construction equipment 

Total 


Source: Table A.10. 

Transport Credits 

122.6 

418.0 
881.8 

1,186.5 
27.3 

2,180. 

858. e 
428.7 
414.1 
117.0 
70.1 
97.8 

114.0 
S5.3 

e,136.2 

Percent
 

5.7 
19.6 
17.9 
55.5 

1.8 

100.0 

89.9 
£0.1 
19.4 
5.5 
3.6 
4.6 
5.8 
1.7 

100.0 

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 equipment 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 fu)ds. Assistance to 1'Iexico's rail 
system helped rebuild two-thirds of the country's main line mile
age and supplied diesel locomotives to hell) accommodate a 50 
percent increase in freight traffic 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 program, includ
ing motor vehicles, earth-moving equipment, spare parts, tools, 
and radio facilities. This loan was combined with World Bank 
financing 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 Companies for expansion of 
automotive production facilities, to Turkey for the production of 
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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, Eximbank 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 InternationalDevelopment 

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 Fun(. 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 
Developmcnt Loan Fund.5 From 1955 to 1961 the ICA committed 
the equivalent 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 
an(l 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. 

I For funds obligated by the International Cooperation Administration and the Devel
opment Loan Fund, 1955-61, see Table 6.S. 
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TABLE 6.3. Fund8 Obligated by ICA and DLF unth U. S. 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 32.9 41.1 
Europe 205.5 13.3
 
Latin America 181.9 
 11.8
 
Africa 71.A 4.6
 

Transprt Total 1,541.7 100.0 

By Transport Method
 
Roads 
 647.0 42.0 
Railways 484.6 31.4
 
Air 
 186.0 12.1
 
Ports and inland waterways 93.5 
 6.1 
Miscellaneous 130.6 8.5 

Total 1,541.7 100.0
 
Total development loans 0,854.0
 
Transport as percent of total 
 22.5 

Source: 'rables A.IS and AIS. 

Of these 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 program, was created two years after the ICAk 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 either in local 

'The picture is further complicated by the fact thr.some "non-project" aid was also 
used for transport equipment purchases. In 1961 ovzr $10 million of transport machinery 
was financed this way. See International Cooperation Administration, OperationsReport, 
Data as of June 80, 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.7 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, and such funds, together 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 loa's. 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 plas. 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 criteria for harmonizing 
lending operations with United States foreign policies.9 

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

The interest rate on loans was 31 percent for infrastructure projects and 51 percent for 
industrial type projects. 

8 U. S. Department of State, U. S. Department of Defense, International Cooperation 

Administration, The Mutual Security Program, Fiscal Year 1960: A Summary Presentation 
(March 1959), p. 59. 

Represented on the Committee are the Assistant Secretary of State for Economic Af
fairs, the Assistant Secretary of the Treasury dealing with international finance, the 
Chairman of the Board of Directors of the Eximbank, the officer of All) dealing with 
development financing, 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 primarily 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 iiations, 13 percent was for transport. (See 
Table A.14.) 

Development loans are made either 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 countries 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 

10The terms were altered in 1963 to raise the rate of interest on the unpaid balance 

from less than 1 percent. 
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TABLE 6.4. Transport Financingthrough AID, Fiscal Year 1962a 
(In thousands of dollars) 

By Type of Assistance 
)evelopment Grants and 

Technical Assistance 

Development Loans 

Supporting Assistance 


Total 

By Region 
Far East 
Near East 
South Asia 
Africa 
Latin America 
Europe 
Non-Regional 

Total 

Source: Tables A.1. A.15, and A.10. 
'Project aid only. 

Expenditures 

24,411 
95,700 
53,816 

173,927 

16,830 
19,012 

103,500 
25,465 
8,684 

10 
860 

173,927 

Transport as Pcrcentage,,f
 
Total ProjectAid
 

7 
18 
63 

17 

12 
Re 
26 
14 
14 
1 
1 

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 196(2. The share of this total made avail
able for transport projects was 17 percent, or $174 million. Addi
tional transport equipment was provided through nonl)roject type
aid. (See Table 6.4.) For example, AID and its predecessors ex

" Agency for International Development, OperationsReport, Data as of June 30, 1962, 
graph on p. 3. 
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pended some $700 million, approximately $70 million per year, 2 to 
finance the purchase of transport machinery in the decade 1952 to 
1963. 

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. 3 This policy is 
often criticized on the grounds that it increases project costs. The 
argument in favor of tied loans is that they are necessary to avoid 
aggravating balance of payments problems for the United States. 4 

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 Eximlank. 

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

Is The estimate of $700 million was derived from deducting the $400 million in transport 

equipment aid provided prior to June 1952 from the cumulative total of $1,103 million for 
nil transport equipment aid extended between April 3, 19-18 and June 30, 1963. This $400 

million includes $371 million expended for motor vehicles, aircraft, vessels, railway cars, 
and related parts, and about $30 million for miscellaneous transport machinery. See Agency 
for International Development, Commodity Code Book, July 1, 1963 (Statistics and Reports 
Division); and Mutual Security Agency, Paid Shipments, Data as of June 30, 1952 (Statis
tics and Reports Division). 

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

14For a discussion of the desirability of tied loans for balance of payments reasons, see 
Walter S. Salant and Associates, The United States Balance of Payments in 1968 (Brookings 
Institution, 1963), 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 airfields in remote parts of the country. 

Foodfor Peace Program 

In addition to the use of local currencies generated by the sale of 
surplus United 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 
effort 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, Dahomey, 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 problem 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 expected to increase 
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 reflect the shift in emphasis from emergency unem
ployment relief to long-term economic development. Labor-inten
sive projects approved in that country have included construction 

15The Agricultural Trade I)evelopment and Assistance Act of 1954, Public Law 480
(68 Stat. 454). Title I permits sales of agricultural commodities for economic development,
and 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
ects. 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. 

FinancingThrough 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 mlade or guaranteed by the bank from its ordinary 
capital resources, which are provided by subscriptions of its mem
bers. Financing is l)rinarily for specific projects, including those 
forming part of a national or regional development program. The 
bank is a supplementary source of financing for borrowers unable 
to obtain a loan or guarantee from private sources on reasonable 
terms. Loans ordinarily cover 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

8search."
Another important regional organization providing assistance 

for transport is the European Development Fund of the European 
Economic Community. The fund finances 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 specific proj
ects, as of January 1963, 45 percent was for transport-more than 
two-thirds for roads. 7 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. 
1 In 1961, the first full year of operation for the Inter-Amcrican Bank, loans totaling 

$293 million were made to eighteen member countries. These were financed by the bank's 
resources as well as those of the Social Progress Trust Fund. Tile latter consists of $394 
million of the 8500 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 administrator of the Trust Fund. 

17For the five-year period 1958--6-, $600 million was made available. Approximately
$438.9 million of this had been allocated as of January 1, 1963, of which nearly half was 
approved for transport projects-$140.9 million for roads, $.s million for railways and 
$32.5 million for ports. See "European Development Fund: Balance Sheet 1958-02," 
Information Memo, issued in January 1003 by tie 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 investments have been made by member govern
ments, supplemented in inany instances by other foreign assist
ance,but no systematic record is kept of the total capital involved. 
Asian members of the Colomibo Plan not only receive aid but give 
it in the form of loans alnl technical assistance to other members. 
India has provided assistance to Nepal for the maintenance of 
roads and waterways, ind Japan has made a substantial loan to 
India for a variety of development projects, including railways. 

Total Financia'Supportfor Transport 

The cumulative figure, as of June 1963, of all loans and grants 
for transport by major United States and international donor 
agencies over a twenty-year period has beer, apl)proximately $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 Agency for International Develop
mnent and its )redecessors. Transport project expenditures totaled 
$6.5 billion, with the balance of $700 million representing non
project assistance from AID and its I)redecessors, in the form of 
equipment. Of the transport projects financed by these agencies, 
the World Bank and IDA have supplied 38 percent and the Ex
port-Import Bank ."3 percent, while AID, ICA, and the Develop
ment Loan Fund tave 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 InternationalAgencies

(In millions of U. S. dollars) 

By Source
 
IBRD and IDA 

Export-Import Bank 

ICA 
DLF 

AID 

EEC (European Development Fund) 


Total 

By 'Method of Transport 
Railways 
Roads 
Ports and inland waterways 
Shipping 
Air 
Pipelines 
Miscellaneous 
AID 

Total 

By Region 
Africa 
Asia and Middle East 
Western Ilenisphere 

Europe 

Oceania 

Non-Regional 


Total 

Transport Equipment-AID 

Grand Total 

Total Percent 

2,508.2 38.3 
2,136.2 32.6 

079.9 14.9 
561.9 8.6 
173.9 2.7 
195.7 8.0 

6,555.8 100.0 

2,537.4 88.7 
R,080.9 81.7 

562.0 8.6 
88.1 1.8 

671.7 10.8 
64.0 1.0 

377.8 5.8 
173.9 8.7 

6,555.8 100.0 

862.0 13.2 
2,86.9 43.1 
2,016.2 30.8 

600.7 10.5 
159.6 2.4 

0.4 

6,555.8 100.0 

700.0b 

7,Q55.8 

Source: "European Development Fund: Balance Sheet 1958-612." Information Memo, European Economic 
Community, lirussels, January 19613.Others based on Tables A.9, A.10, A.l, ani A.13, and Tables 0.1 and 6.4. 

a Over the life period of the aid organization to June 1003, except for the All) data which cover only through
June 10O1.and the European Development Fund figures, as of January 1903. 

b Transport equipment aid expended by AID and its predecessors under non-project type aid betw en June 
1951 and June 1903. 
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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 eight-year 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 39 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 been 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."8 

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

1 A large part of the financial assistance to emerging nations in Africa has been supplied 

by European countries to their colonies or former colonies. 
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money and materials is to be met, the n( cessity 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
rangrements to perform the tasks imposed by the transport fune
tion. A large number an(l 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 Tcchnical 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 specific 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 9 

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

" Bank survey teams have operated in twenty-two countries, including Colombia, 
Turkey, Nicaragua, Guatemala, Cuba, Iraq, Ceylon, Surinam, Jamaica, British Guiana, 
Nigeria, Malaya, 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.20 The Economic 

Development Institute is another element in the bank's program 

of technical assistance, organized as a staff college for senior offi

cials from less developed countries whose work involves economic 

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 

recil)ient 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

gramme of Teclnical Assistance and the United Nations Special 

Fund for Economic Development. The Technical Assistance pro

gram is involved l)rimarily in advisory services, demonstration 

10The bank has also initiated a Development Advisory Service to provide economic and 

technical advice to mneniber governments. 

n1As of June 1961, consortium members were Austria, 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. 

http:Thailand.20
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projects, and technical training. The Special Fund, on the other 
hand, supports larger pre-investinent 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 
agencies 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 Development has financed ex
tensive country surveys of transport requirements in Thailand, 
Sierra 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 
persons at home and abroad under the Participant Training Pro
gram. During 1961, 8 percent of these trainees were in transport. 2 

Complementing the Participant Training Program have been 
technical missions sent to less developed countries for on-the-scene 
guidance. As of mid-1961, 3,500 United States technicians were in 
the field, 10 percent of them on transport missions. 23 

A special type of overseas technical assistance at the community 
level has been provided in recent years through the operations of 
the Peace Corps, a semiautonomous 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. 

" All), OperationsReport, Dataas of March 31, 1962, pp. 8, 71; OperationsReport, Data 
as of June 80, 1961, pp. 14-15. 

13ICA, OperationsReport, Data as of June 30, 1961, p. 18. 

http:missions.23
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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. 

Participating 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 hell) to the less 
developed countries. The Bureau of Public Roads in the Depart
ment of Commerce, for example, provides assistance for highway 
development.24 Funds for these operations are obtained from the 
Agency for International Development, the Eximbank, the World 
Bank, 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 agency 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 

21In 1962 it was operating in fourteen countries: Ethiopia, Iran, Jordan, the Philippines, 
Sudan, Nepal, Lebanon, Laos, Yemen, Peru, Colombia, Cambodia, Spain, and Brazil. 

http:development.24
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Roads bas been 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 Highway 
Training Center in Colombia. 

The Federal Aviation Agency provides developing countries 
with technical assistance in avition. 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 pfcvision of transport services in developing coun
tries. 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-196? the United States had entered into agreements for 
investment guaranties with fifty-three nations, and more than $1 
billioni in United States private investments have been guaranteed 
under this program. 

Guaranteed private investments have included companies pro
viding motor "chicles, railway 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.25 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 ii; 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-ImporL 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 sho)s 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 products that support trans

port operations. These activities are undertaken on a purely busi

ness basis without 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. 

2 The Cooley amendment to P.L. 480, adopted in 1957, requires that up to 25 percent 

of P.L. 480 foreign 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 expiid markets for United States agricultural products. All) inherited the ad

ministration of the Cooley Loan funds from the Export-Inport Bank. See Robert E. Asher, 

Grants,1Loans,and Local Currencies: Their Role in Foreign Aid (Brookings Institution, 
101), 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 maade possi
ble to a large extent through programs of assistance for aircraft 
purchase, airway and airport construction, and aviation training.
Extensive networks 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 rich counLries 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 effort are also evident in the improvements 
to surface transport that have been made both for water and land 
ri.avements. Modernized railways, expanded port facilities, and 
new roads and motor vehicles serving previously inaccessible areas 
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 rev,,lution 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 financing 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 
"lhepurchase of United States aviation equipment, the direct 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 Engineering Company, and half a dozen other 
midwestern sup)pliers. United States loans are restricted for the 
most part to the purchase of American made locomotives, trucks, 
aircraft, and other equipment. 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 pollLi
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 countries 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 ploees, 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 decade 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 confusion, the various aid programs for transport have 
made so considerable a contribution to development. The ques
tion is how the task can be 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. 



181 NEW DIRECTIONS FOR FOREIGN AID 

Goals for Foreign 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 furtlhered. (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 avoid costly misallocation 
of resources. (4) A global effort is needed to ca: ry out research and 
development and to analyze and distribute useful information and 
experience to guide all developing countries. 

Strengthening InternationalCha?,neis 

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 economic development.6 These 
motivations often introduce contradictions and conflicts that 
either nullify or reduce the effectiveness of aid efforts in accelerat
ing development. A transport facility built for strategic purposes 
may divert local resources from transport improvements needed 
for development, or a political decision to build a road primarily to 
I)lease some one may end up carrying nothing and pleasing no one. 

These categories of motives help us to see more clearly the ap
2 HaLs Morgenthau, "A Political Theory nf Foreign Aid," American PoliticalScience

leriew, Vol. LVI (June 10). Reprinted in the Congressional Record, Vol. 108, Pt. 11(Aig.1, 1962), pp. 15330-3.. 
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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 contrihutions individual countries might 
care to make. International channels arc also available for such 
assistance through the United Nations and other multilateral or
ganizations. Aid for reconstructing the transport facilities devas
tated by earthquakes in Chile and Yugoslavia are examples of how 
both individual countries and international agencies played a role. 
The third, fourth, and fifth catego,'ics of assistance, however, 

should obviously be confined to a bilateral basis. Tiesc may or 
may not play a role in 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 economic development, presents a 
different motive that requires a different treatment. Assistance to 

provide transport facilities for self-sustaining development should 
be granted on the basis of an overall economic strategy adhered to 

by both recipients and donors, regardless of the selfish interests of 
the latter. In other words, aid for this purlpose should be judged by 

objective appraisal of what is best for the aided country. Bilateral 
arrangements, if they adhere to i)replanned programs in the de
veloping countries, can carry out an orderly program aimed at the 
goal of improving levels of living. The plans themselves, however, 
and the pre-investnent surveys, should be arrived at without mix

ing economic development goals with other motivations. This sug
gests at a very minimumn that I)re-investment surveys and plans 
should have international sponsorship. But even with multilateral 

agreement on )lans 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 extraneous motives. 
The United States is conducting about 10 percent of its foreign 
economic assistance activities through international agencies. It is 
the principal contributor to the technical assistance and develop
ment )rograms of the United Nations and the largest single con
tributor to the operations of the WVorl(l Bank and its affiliates. A 
continuing trend in the direction of working through international 
channels will help to remove the teml)tation for development as
sistance to be a mixture of other 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 slip
port a separate foreign assistance program. International programs 
can also help to conserve the short supply of (Itlalified 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 ap)lications for loans or other assistance. 
The need is for people who can relate transl)ort 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 
ave.ilable supply go as far as )ossible through greater reiance on 
die international conduct of assistance )rograms. 

The World Bank and the International Deveiopment Associa
tion provide an obvious channel for both transport survey work 
and for transport investment financing on a global scale. These or
ganizations, as note(d earlier, are already heavily engaged in the 
transport sector, and the extension of the bank's interests and 
influence through 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],- 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 
tics exist between two countries, the resulting aid program may 
be on a sufficiently large scale to favor a continuation of bilateral 
aid. 

Matched Grantsfor the Long Pull 

r"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 ell'ctivc for development, all these in
gredients of the transport program must be included. 

Some useful 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 receivin , assistance to match aid, to 
establish a highway department, to engage the services of engi
neers, and to designate a imited mileage of highways eligible for 
federal funds. It wa- further provided that road funds would be 
withheld in the future uiic design standards met federal specifi
cations and projects were prolerly 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 ,', 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 prograifing its improvement on a long-term 
basis. Desirable administrative arrangements to permit the trans
port system 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 position to pro
vide assistance. 

The laying down of conditions under which financing is provided 
is not a chore that individual donors perform gracefully or eftec
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 unpl)oular 
decisioais from local officials. In addition, to the extent that aid
giving machinery is international, the prospects of obtaining coin
pliance are 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 results 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 beyond 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 current 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, and 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 efforts without future financial difficulties. 
Grants could be made on a businesslike basis if they were matched 
Iby the recipient countries on a sliding scale determined by finan
cial capacity, 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. 

Where, then, is the grant money to come from? The European 
Development Fund made available by the Common Market 
countrie. primarily for African nations suggests the pattern for 
comparable efforts elsewhere. The six nations contributing to the 
fund provide over $100 million a year 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 equipment 
and usage. Taxes to create a matching transport fund could be 
initiated at a modest level, !-uch the same as user taxes were first 
levied by the states to hb!' 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. 

21Barbara Ward, The Rich Countries and the Poor Countries (W. W. Norton & Co., 

Inc., 1959). 
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Pre-Investment Surveys 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-investinent surveys being 
supported by the aid-giving countries are the key to effective pro
gram decisions. Good surveys increase the chances that the right 
amount of the right kinds of things will be done at the right time. 

Transport surveys to (late, and the recommendations for trans
port investment stemming from them, leave something to be de
sired. The previous discussion has made clear that most of the 
pre-investment studies 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 )roblems to be found 
outside the transport sector. If I)re-investmcnt 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 easy, and the quest for high quality will have 
to await more ex)cricnce and more research. Meanwhile at least 
one condition can be met. Pre-investment surveys should l)e ac
ceptable to all agencies engaged in the business of financing what is 
recommended. Aid-giving agemcies should agree on the types of 
studies undertaken and on the questions to be answered, and they 
should make coo)erative arrangements to have these surveys 
ina(le. 

The task of providing effective investment guidance requires a 
cooperative effort by all nations, developed and less developed. It 
would be difficult to avoid the conclusion that international aus
pices should be relied on. Such an arrangement avoids many of the 
problems that. are inevitable when responsibilit:y 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 extensive Tre-invcstment 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 cap)abilities. An additional asset is the bank's con
cern for development as a whole, which has helped it to view trans
port in pers)ective. The bank also has a stake in supporting pre
investment surveys and in improving their quality because of its 
financial commitments. 

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 attempting to provide every type of assistance, the United 
States might concentrate on these aspects of economic develop
nuent for which its talents best qualify it.2 This suggestion is par
ticularly ap)ropriate 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 problens if, in addhition to contributing substantially to 
international agencies, it were to concentrate its attention on insti
tution building, research and ('.evelopment, and training. 

28Robert I,,. Asher, "Multilateral Versus Bilateral Aid: An Old Controversy RlovLsited" 
(Brookings Institution, 1963), Reprint No. 66, p. 716. 
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IResearch and Education Through a World Center 

Promising new directions for foreign assistance policy can be dis
covered through an organized research effort aimed at new and 
more effective ways to )romote development. This program in the 
transport field 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 stu(lies in the social sciences but on the pos
sibilities of research and development in the physical sciences that 
can accelerate courses of action found to be desirable. The success 
of military research 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 need for establishing a World Transport Center to 
serve the United Nations. The center would be the fecal poiuL
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 agencies and of the regional commissions. 
The regional commissions could play a supporting role through
regional transport sta(fs 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 research and 
training efforts toward the solution of common problem,;. 

There is already a large and growing volume of inf(-rmation in 
both the developed and the less developed countries that shctuld be 

9The United Nations at one time attempted to focus transport responsibilities in the 
Transport and Communications Commission, which was the transport adviser to the 
Ecomonc and Social Council and the coordinntor 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 discontinued. See Robert E. Asher and Others, The United
Nation, and Promotion of the General Welfare (Brookings Institution, 1957), pp. 427, 450. 
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analyzed and made available to help guide transport improvemen 
programs. Tle 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 benc 

fit greatly from a knowledge of what others have done, successfull: 
and otherwise. 

The experience of newly developing eountries 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 contribute( 

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 b, 
establishing machinery to provide before-and-after analyses o 

transport investments. Failure to provide this feed-back to guidl 

foreign aid efforts is an oversight. The reroson has been partly thl 
pressure to get on with the job, but there has also been a reluc 

tance to evaluate past decisions that might reveal errors of judg 

ment. But refusal to learn from experience is a 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 adequat( 
support through grants, greater reliance on international channels 
improved survey techniques, more effective educational efforts 

the retrieval and dissemination of useful information, and mor 
imaginative efforts to innovate through research and develop. 

ment. These steps are all part of a broader strategy for mobility 



CHAPTER VII 

A Transport Strategy for 
Development 

TIE REVOLUTION IN TRANSPORT is playing amajor 
role in the social and economic revolution around the world. Mo
bility has contributed to devclopment 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 awarencss of the problem of poverty and a global effort to 
End solutions. The scientific breakthrough in transport has ac
2clcrated 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
md a greater capacity to act on an international bas.'s. Transport 
Lnd communications have set the stage for man to think his way 
is well as work his way out of bondage.' 

Soon the international web of communications will be drawn 
ighter around the world. S'ipersonic flight will mark a new tri
imph 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 
countries 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 

1Pierre Teilhard de Chardin, The Phenomenon of Man (Harper and Brothers, 1959), 
pp. 239-40. 
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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

munications does not extend beyond the major cities and main 

intercity routes. The transport revolution has been conLained in 

scattered economic islands where mobility and some degree of 

prosperity go together. There are still vast areas where immo

bility and poverty persist. 
Experience in both the de veloped 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 aid 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 in what circumstances transport will make a positivc 

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 irgent 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 econcmy. In reality, it "s not a 

sector but a link among sectors. As a consequence, the idea that 

transport should be impro;ed for its own sake is erroneous. Ac

tually, the only justification for providimg transport lies in serving 

other objectives. Transport cali 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 fwlure 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
hungcr, for example, calls for a 3pecific 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 everyone needs to travel a hundred miles a year, or that for each per
sop a thousand ton miles of freight should be hauled. It is im
possible to say what amount of transport is enough or too niuch 
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 objectives 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 appro:,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 early stages of development, a given percentage in
crease in national product will be accompanied by a considerably 
larger percentage ir.s.rease in freight traffic. Conversely, an increase 
in freight movement will be accompanied by a substantially lower 
percentage increase in the growth of national product. In coun
tries that have achiev, I 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 effect of further teehnulogical change, particularly in food 
processing, sources of energy, and techniques of communications, 
may lead to an economic environment in which increases in living 
stmndards 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 achieve 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 selection of the most appropriate 
technology, and by efficient construction methods. In other words, 
developing countries should take 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 theguiding principle in the ctnstruetion and operation of individualprojects as well as trii-,port systems. The sum of individualprojects will determine for the economy as a whole whether theaggregate relationships between levels of economic activity, voltimes of traffic, and tiansport investment reflect a satisfactory
degree of transport efBL.ieney. The elements of a strategy to accomplish this goal will dilfer among ountrics in different stagesof developrment, but in all cases the first step is to determine what 
transport is needed. 

Surveys of natural rcsources are a prercquisite for providinginformation on what a nation has to work with-its land, watersupply, soil conditions, minerals, forest reserves, and power potentials. No nation can afford to remain ignorant of its resources,which are the essential basis for making development decisions.
Aerial mapping and exploration can help to discover naturalwcalth and to determine feasible transport routes quickly and atlow cost. The entire area of the less developed continents should 
be systematically explored and mapped with international assistance as a first step toward a strategy for developrent.

To establish development goals, resources have to be !ompared
with the needs of the people, an(d targets set to guide the efforttoward better living standards. Goals include requirements forfood and other agricultural products, for housing, schools, and
health services, for jobs in industry, for power, and for transport.Development plans to help guide national, regional, and urbangrowth are necessary as a means of allocating capital, labor, and
entrepreneurial skills effectively and consistently.

To translate traffic into transport needs, aggregate demands fortransport can be estimated from the top down on the basis of economic indices, overall traffic trends, and production targets. Estimates of demand for specific routes and areas, however, requireknowledge of the location of economic activities, sources of sup
ply, and markets. 

The translation of transport demand into physical needs re



196 STRATEGY FOR MOBILITY 

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
inand. 

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 most 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 are 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 unnecessary gamble. Instead of 
guessing about the future, it will often be necessary through a 
balanced regional development program to help fashion the 
future.
 

Establishing 
 the need for transpo:'t investments has become 
more and more dependent on the presentation of elaborate 
analyses of project costs and benefits. This process has facilitated 
the task of decision-making, but there ai'e two dangers in tile 
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 (letails, the validity of which may depend on broad 
underlying assumptions that depend )rimarily 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 a much larger network of routes than either 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 he i)rovided more satisfactorily by 
other methods. A related policy that frustrates development is 
restricting the use of motor vehicles on grounds of p)rotecting the 
railways or conserving resources. The railways are not )rotected 
by the retention of traffic they are not suited to carry, and the 
resources conserved by inhibiting the growth of motorized trans
port have to be weighed against the resources that as a result 
remain tused. 

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 are ideal transport media, since 
they require a minimum commitment of resources and provide the 
necessary services within a mininmm time pelriod. The fact that 
air vehicles refuse to fly without proper upkeep has also inculcated 
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-efrect 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 innovations 
will continue to render existing facilities obsolete emphasize the 
importance of flexibility and the need for avoiding unnecessary 
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-
Piques for agricultural and mineral output may greatly lessen the 
transport burden. So may the location of industries and the design 
of urban areas. Scientific innovations that reduce unnecessary 
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 economic 
progress has something tangible to offer. A revolutionary move
ment toward higher living standards will not take place until the 
word gets through to areas andipeople now beyond reach. Thus a 
basic requirement is a communications network for the dissemina
tion of knowledge, and this network no longer depends exclusively 
on transport. Communications can provide a new impetus to 
growth by extending the scope of technical advisory services, by 
compensating for the scarcity of teachers, and by expanding 
medical 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 facilities 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
grains 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 national 
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 
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supply of entrepreneurial talent can be supplemented by manage
ment contracts that fillthe 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, 
burdensome taxes, and punitive restrictions. Putting the main 
emphasis 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 vehicles 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
tur'e, 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, 
equipment, and services that have important spillover effects for 
the economy as a whole. Much of this supporting structure will 
fai! to develop 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, 
entrepreneurial 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 countries can benefit from 
improved transport by developing their comparative advantages 
and avoiding unnecessary 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 
makes it increasingly important for nations to share the responsi
bility for transport facilities crossing national boundaries. Joint 
use of facilities, 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 approaches 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. Moreover, 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 too poor to trade. 
An additional by-product is the insight that developed countries 
are gaining into their own problems and into solutions that could 
work at home. 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 (lcvelopment 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 iational development fund is called for to permit a 
grant program for transport to supplement long-term loans for 
"bankable" projects. Grauts are to be preferred in a period of 
ral)idly changing transport technology because transport facilities 
may be obsolete before long-term loans can be paid off. 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 on acceptable designs and satis
factory maintenance. 

The principal role of indivi(lual countries sho-ild be the support 
of international )rograms. But bilateral arrangements also can 
play an important role by sponsoring special projects and pro
grains 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 carrying out the 
critical task of undertaking surveys apd plans to guide transport 
development. Conducting surveys of transport needs and assuring 
plans that are sound yet imaginative are undertakings basic to 
the entire program. Costly surveys that are one-time efforts lead
ing to large volumes relegated to the shelf should be avoided. 
Instead, emphasis should be placed on the creation 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-inve'itment 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 continuing planning process in those countries not 
now equipped to make the necessary surveys of their development 
requirements Donor nations should set aside I percent of the 
development funds being made available each year, to be ear
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 services. 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 wuil't 
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 Nations. 

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. 

'Tie 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 diffe-ent 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 obsolescence 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 importnt role in the rich nations, 
just as it did in the nineteenl h 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 formi'pbte 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 underempliasized, to 
the detriment of education, housing, urban renewal, and other 
economic and social goals. 

The task of overcoming poverty is global and the scientific and 
technological means of achieving abundance are at hand to meet 
the challenge. One 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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TABLE A.1. World Highway Expenditures in 1960 
(In U.S. dollars) 

Total 
(In millions) 

Continent
 
Africa 
 389b 
Asia 1,108 
Europe 3,813 

(EEC Countries) (9,048) 
North Americas 12,524 
Latin America 813 
Oceania 424 

World Totald 19,071 

Selected Less Developed Countries 
Brazil 286.5' 
Argentina 75.0 t 

Mexico 60.0' 
Colombia S9.5 
Nigeria 34.9 
Iran 16.7f 
Peru 8.5 
Tanganyika 	 7.1 
U. A. R. (Egypt) 17.2 
Indonesia 52.5 
India 190.5 
Pakistan 30.0 

Afghanistan 3.7 

Nyasaland 2.5 


Selected Developed Countries 
United States 11,178.0 
Canada 1,346.0 

Sweden 
 215.1 
West Germany 1,201.6 
Denmark 
 05.6 

France 
 450.5 

United Kingdom 518.9 

Italy 296.0 


Per 

Capita 


1.58 
1.18 

9.85 

(11.85) 
63.q5 
3.93 

32.61 

9.57 

4.4 
3.6 
1.7 
2.8 
1.0 
0.8 
0.8 
0.8 

0.7 

0.6 

0.5 
0.3 

0.3 
0.1 


61.9 

75.6 

28.9 

21.6 

14.4 

10.0 

9.0 
6.0 


Per Square Per Motor 
Mile Vehiclea 

83 162 
195 309
 

1,992 139
 
(4,546) (130)
 
1,677 159
 

102 184 
137 122 

503 159 

87.1 254.7 
69.9 76.5 
78.9 76.4 
89.8 236.5 
93.5 749.2 
26.6 132.5 
16.5 96.6 
19. C 181.8 
44.5 153.4
 
71.4 191.0
 

155.9 342.0
 
82.2 389.6
 
14.8 369.5 
51.9 212.0 

3,092.1 151.3
 
349.4 268.3
 

1,243.5 150.6
 
12,516.7 	 154.1
 
3,333.3 105.3
 
2,115.0 36.0
 
5,520.5 65.2 
2,666.7 51.6
 

Sources: Highway expenditures from the International Road Federation, "World Iligway Statistics-1960,"Staff Report (1900); estimates of population, area, and motor vehicles from the Unted Nations, Stalistica
Yearbook, 1961 (1961).' Motor vehicles include automobiles, trucks, buses, motorcycle,, and bicycles, except for the United Statesand Colombia -;hich exclude motorcycles and motor bicycles.bAlgeria, 'unisia, Morocco, and the Union of South Africa comprise one-third of the entire expenditures.o Composed of Canada and the United States. Of $12,524 million, $11,178 million isU. S.expenditures.dnExcludes 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. t Natioral system only. 
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TABLE A.9. World Motor Vehide , 1960 

Percent 
TotoI Motor Motor Commercial 

Country Vehicles 
(Inthousands) 

Vehicles 
Per 10,000Persons 

Vehicles 
Per 10,000Persons 

inMotor 
Vehicles 

1950-GO 

Africa 2,572.9 
Algeria 45.0 222 68 205 
Angola 41.7 91 26 334 
Cameroon Q9.8 73 49 214 
Central African Republic 4.5 37 19 
Ch~d 0.5 5 18 -
Congo (Leopoldville), 60.5 43 16 129 
Dahonmey 6.7 35 20 -
Ethiopia 4.0 12 4 196 
French Somaliland 2.3 843 60 860 
Gabon 5.6 127 86 -
Gambia 12.1 4074 163 
Ghana 38.4 2757 146 
Guineab 9.5 32 19 -
Ivory Coast 22.7 70 35 -
Kenya 77.7 109 18 140 
Libya q6.9 225 70 541 
Madagascar 41.8 78 37 156 
Mali' 6.Q 15 0 -
Mauritania 2.0 28 22 -
Mauritius 1.8 200 60 172 
Morocco 171.9 148 40 106 
Mozambique 4e.8 67 15 272 
Niger 3.8 13 9 -
Nigeria 60.7 717 828 
Nyasaland 11.7 1941 225 
Reunion 10.6 316 116 231 
Northern Rhodesia 47.0 193 54 226 
Southern Rhodesia 1 3.4 402 113 152 
Ruanda-Urundi 5.8 19 5 -
Senegal 35.2 118 51 -
Sierra Leone F,. 34 6462 13 
Somalia- 5.1; 30 18 74 
South Africa 1,121.0 711 144 87 
Sudan 28.9 25 12 211 
Tanganyika S3.5 936 156 
Tunisia 67.5 56162 153 
Uganda 30.9 846 259 
UAR 90.8 85 8 17 
Upper Volta 5.6 15 11 

"mrec: United Nations, Staliatieal Yearbook, 1957, anl StalisticmYearbook, 196g. 
* 1959. 
b 1957. 
o1058. 
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TABLE A.9. Continued 

Total MotorTota MotorMotrIIncrease Commercial Percent 

Country Vehicles
(In thousands) 

Vehicles 
Per 10,000 

Vehicles 
Per 10,000 

in Motor 

Persons Persons 1950c601050-60 

Latin America 
Argentina 
Bolivia, 
Brazil, 
British Guiana 
Chile 
Colombia 

4,174.5 
8602.2 
38.6 

038.0 
13.1 

126.4 
172.5 

431 
112 
143 
231 
172 
122 

104 
70 
56 
58 
94 
59 

55 
197 
136 
236 

76 
196 

Costa Rica 
Cubac 
Dominican Republic 

32.5 
210.5 

17.3 

278 
310 

58 

97 
76 
21 

822 
101 
125 

Ecuador 
El Salvador 
Guadeloupe 
Guatemala 

28.3 
209.2 
12.9 
33.4 

66 
112 
478 

89 

44 
35 

16 
32 

130 
244 
185 
161 

laiti4 
Honduras 

9.5 
10.7 

27 
57 

10 
28 

150 
234 

Jamaica 
Martinique 

42.2 
14.0 

-
505 

-
101 

157 
-

Mexico 
Nicaragua 

802.6 
14.1 

230 
06 

02 
37 

165 
422 

Panama 
Paraguay a 

23.9 
6.4 

2 7 
36 

74 
9 

-

94 
Peru 
Puerto Rico 
Surinam 
Trinidad, Tobago 
Venezuela 

143.8 
169.6 
5.4 

48.0 
369.4 

13 
718 
200 
560 
400 

59 
156 
44 

133 
134 

142 
210 
218 
146 
173 

North America 79,163.3 
Canada 
United States 

5,R21.8 
73,041.5 

2,031 
4,093 

627 
676 

104 
50 

Asia 3,771.1 
Aden 
Brunei 

11.4 
3.8 

99 
453 

17 
155 

618 
850 

Burma 
Cambodia 

36.9 
15.6 

18 
32 

0 
12 

88 
-

Ceylon 
China (Taiwan) 
Cyprus 
Federation of Malaya 

120.2 
19.0 
33.1 

128.2 

122 
18 

588 
186 

38 
10 

103 
46 

148 
144 
373 
215 

India 
Indonesia 

5209.1 
195.1 

12 
21 

a 
10 

98 
2R5 
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TABLE A.e. Continued 

Total Motor 
Motor

Vehicles 
Commercial 

Vehicles 

Percent
Incease 
Increase 

Country Vehicles Per 10,000 Per 10,000 in Motor 

(In thousands) Persons Persons Vehicles 
1950-60 

Iran 130.0 67 22 312 

Iraq 60.1 85 28 215 

Israel 50.3 238 113 99 

Japan 1,765.0 189 144 658 

Jordan 10.9 64 27 142 

Korea, Republic of 30.4 12 7 275 

Laos 5.0 28 10 614 

Lebanon 54.2 329 49 276 

North Borneo 5.4 119 31 891 

Pakistan 83.8 9 3 98 

Philippines& 140.3 51 24 40 

Singapore 75.4 461 91 196 

Syria 26.7 59 27 178 

Thailand 87.7 34 20 481 

Turkey 94.0 34 25 257 

Viet Nam, Republic of 52.9 38 14 289 

Europe 28,389.5 

Austria 483.2 082 112 391 

Belgium 929.8 1,016 193 122 

Denmark 578.0 1,262 371 224 

Finland 255.9 575 163 818 
France 7,180.3 1,577 359 180 

Germany, Federal Republic of 5,066.0 912 131 833 

Greece 80.1 9 44 173 

Iceland 21.6 1,227 358 102 

Ireland 219.5 775 161 86 

Italy 2,451.1 497 93 829 

Luxembourg 45.6 1,452 274 228 

Netherlands 679.5 592 146 206 

Norway 
Poland 

368.5 
237.5 

1,028 
80 

316 
40 

215 
-

Portugal 208.0 233 57 133 

Spain 430.7 143 50 159 

Sweden 1,309.2 1,750 154 279 

Switzerland 569.9 1,065 113 204 

United Kingdom 7,182.1 1,367 288 118 

Yugoslavia 93.0 50 21 292 

Oceania 3,372.9 
Australia 2,731.5 9,658 780 116 

New Zealand 641.4 2,704 528 100 

World Total 121,444.2 
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TABLE A.S. Intercity Freight and PassengerTraffic in the United States, 1940, 1950, and 1960 

Type of Transport 

Railways 
Motor Trucks 
Intercity Buses 
Inland Waterways 
Pipelines 
Domestic Airways 

Total 


Railways, 
Motor Trucks 
Intercity Buses 

Inland Waterways 
Pipelines 
Domestic Airways 

Total 

1940 


379.2 

62.0 

-

118.1 

59.3 

-

618.6 


61 

10 
-

19 
10 
-

100 

Freight Traffic 

(In billions of ton-miles) 

1950 


596.9 

172.9 


-
163.8 

129.2 

0.3 


1,062.6 


56 
16 
-

15 
12 
-

100 

1960 1940 

579.1 24.8 
299.4 -

- 11.5 
223.0 1.3 
228.6 -

0.8 1.0 

1,330.9 38.6 

Passenger Traffic
 

(In billions of passenger miles)
 

1950 


32.5 

-

26.4 

1.2 

-
10.1 


70.2 


PERCENTAGE DISTRIBUTIONb 

44 
23 

64 
-

$6 
-

17 
17 

30 
3 

-

8 
£ 

-
- S 14 

1960
 

21.6
 
-

19.9
 
2.1
 
-
34.0
 

77.6
 

28 
-
26
 
3
 

-

44 

100 100 100 100 

Sources: 1940 and 1950 data on freight traffic from Interstate Commerce Commission, Bureau of Tansport Economics and Statistics, "Intercity Ton-Miles 1939-1959,"
 
Statement No. 6103 (1961); 1960 data from Interstate Commerce Commission, Annual Report, 1960. For passenger traffic: Interstate Commerce. Commission. Annual Report,
 
1940. 1950, 1960. 

1 Revenue ton-miles including electric railways, exprem. and mail for freight trafl. 
b Totals do not always add to 100 due to rounding. 



TABLE A.4. Freightand PassengerTraffic in the Unionof Soviet Socialist 
Republics, 1940 and 1962 

Freight Traffic 
Type of (In billions of ton-kms.) 

Transport 
19.10 

Railways 415.0 
Rivers 30.1 
Marine 23.8 
Pipelines 3.8 
Highways 8.9 
Airways 0.02 

Total 487.6 

Railways 85.1 
RivrC 7.4 
Marind 4.9 
Pipelines 0.8 
Highways 1.8 
Airways 0.01 

Total 100.0 

1OU 


1,696.3 
109.8 

173.1 
74.5 
113.0 


0.89 


2,117.0 


PERCENTAGE 

77.7 

5.2 
8.2 
3.5 
5.8 
0.04 

100.0 

Passcngcr Traffic 
(In billions of passenger knis.) 

19.10 1962
 

98.0 189.3
 
3.8 4.6
 
0.9 	 1.3 
- -

3.4 81.5 
0.2 20.3
 

106.3 297.0
 

DISTRIBUTION' 

92.2 63.7 
3.6 1.6 
0.9 	 0.4 
- _ 

3.2 27.4 
0.2 6.8 

100.0 100.0 

ource: Central Statistical Board, the Council of Ministers of the USSR, Moscow, 105.
Totals do not always add to 100 due to rounding. 
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TABLE A.5. Proposed or Planned Transport Investment Programs, 
Selected Countries& 

(Currency items in millions) 

Trucks Water AirCountry Total Railways Highways and Buses Transport Ports Transport 

Argentina (in pesos) 18t,427.0 100,201.0 09,874.0 - 12,910.0 - .-b 
Chile (in escudos) 1,380.0 300.2 498.0 39.9 05.2t 44.8 51.0 
Colombia (in pesos) 2,467.0 360.3 1,862.5 - 7.5 129.3 182.0 

d 

Iran (in rials) 3.,000.0 4,300.0 23,700.0 - - 2,000 d4 ,0 0 0 . 0 
East Pakistan 

(in U.S. dollars) 200.4 101.7 51.8 20.0 77.3 2.7 
West Pakistan 

(in U.S. dollars) 529.2 180.0 128.7 162.0 41.3 8.2 
l'ilippines (in pesos)" 032.5 180,0 205.0 - - 73.6 78.0 
Senegal (in francs) 15,720.0 2,172.0 11,235.0 - 1,265.0 1,088.0 

d 

PEUCENTAGE DIaTnInUTION 
Argentina 100.0 64.9 18.3 - 6.8 - -
Chile 100.0 21.6 35.9 28.7 6.9 3.2 3.7 
Colombia 100.0 13.2 73.9 - 0.3 6.2 7.41 
Iran 100.0 12.3 67.9 - - 8.3 11.5 
East Pakistan 100.0 38.9 20.3 11.1 28.7 1.0 
West Pakistan 100.0 35.1 24.3 30.6 8.4 1.6 
Philippines 100.0 4 - 11.6F9. 46.6 - 12.3 
Srnetal 100.0 113.8 71.5 - 7.8 6.9 

Sources: Argentina data from .A Long uange Transportation Plan for Argentina, Transportation Planning 
Group, Repullic of Argentina, Iluenos Aires, 1962, Main leport, p. 7.5. Chile: National Economic Derelopment 
Prgramfor Chile, 1961-70, Government of Chile, 19111.Colombia: Ministry of Public Wrki, Republic of Co
lombia, llan for Improrreaynts in National Transportation(Report prepared by Parsons, Brinckerhoff, Quadc, 
and )ouglas, December 1061); 1962-71 expenditures based on the tabe, "Summary of Ieconmmended Invest
ments-All Modies of Transportation." Iran: The 'lan Organizat ion, Transport and Communication-Third 
Plan Frame, Teheran, 1961, based or. Table 1, p. 11. East and West Pakistan: Corps of Engineers, Department 
of the Army, Transport Surrey of East 'akiatan, Washington, 11 61, Vol. 1, p. 6:3, and TransportSurrey of West 
Pakistan, Washington, 1960, Vol. 1, p. 0. Philippines: The Republic of the Philippines, Fire-Year Integrated 
Socio.Econoonic Protramfor the l'hilippines, 1963-67, based on the table on p. 89. Senegal: Le Plan Quadriennal 
do Derelopperanet, 1961-64, l)akar, 191. 

" Proposled expenditures are for the following periods: Argentina, 1906-07; Chile, 1001-70; Colombia, 1962
71' Iran, 191-48; East and West Pakistan, 11)10-05; Philippines, 1983-67; Senegal, 1961-01. 

Air transport was not included in the Argentina transport survey. 
o Includes shipping only.
 
d Includes airports only.
 
* When the private sector is added, the transport expenditures are as follows: 

Purpose Millions of Pesos Percent 
Railways 186.0 6.6 
flighways 295.0 8.7 
Ports 73.5 E.2 
Airports 78.0 2.3 
Airplanes 157.4 4.7 
Trucks and Buses 1,053.3 67.7 
Shipping 6M6.6 19.0 

Total 3,385.8 100.0 

'When oil pipeline expenditures are included, the percentage distribution is as follows: 

Percent 
llighways 59.4 
Railways 10.8 
Ports 7.3 
Airports 10.0 
Oil pipelines 19.5 

Total 100.0 
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TABLE A.6. Railways of the World, 1960a 

Country 

Africa 
South Africa 
Last Africa (British)b 
Congo (Leopoldville) 
Sudan 
Rhcdesiao 

Algeria 
Angola 

Nigeria 

Mozambique 

Tunisia 

Morocec 

Ethiopia 

Ghana 

Madagascar 

Cameroon 

Sierra Leone 

Nyasaland 

Togoland 


Latin America 

Argentina 

Brazi 

Mexico 

Chile 

Cuba 

Colombia 

Uruguay 

Bolivia 

Peru (est.) 

Honduras 

Venezuela 

Guatemala 

Ecuador 

Costa Rica 

El Salvador 

Paraguay 

Asia 
India 

Chino-Mainland (est.) 
Japan 

Pakistan 

Number of Miles Per 1,000 Per 10,000 
Square Miles Population 

38,577 
13,564 28.7 8.0 
3,440 5.1 1.5 
3,108 3.4 2.2 
2,645 2.7 2.6 
2,599 3.6 3.9 
2,532 3.0 2.5 
1,702 3.7 8.9 
1,780 5.2 2.7 
1,062 5.6 2.0
 
1,213 20.9 3.0 
1,090 6.2 
 0.9
 

620 1.6 0.3 
591 
 0.4 0.9 
533 2.3 1.0 
313 1.9 1.0 
311 11.1 1.2 
289 5.9 1.0 
274 12.5 1.9 

85,340 
27,280 25.4 13.0 
23,253 7.1 3.4 
14,577 10.2 4.2
 
4,812 10.8 6.3 
3,562 80.6 
 5.3
 
2,150 4.9 1.5 
1,883 20.1 7.0 
1,734 4.2 5.0 
1,017 3.1 1.5 

7#17 17.8 3.9 
000 1.9 1.0 
500 12.1 1.4 
615 5.3 1.4 
407 17.4 3.5 
375 45.4 1.4 
309 2.0 1.8 

101,047 
35,213 28.8 
 0.8

19,500 8.0 0.3 
12,678 88.9 
 1.4
 
7,042 19.3 
 C.8 

Sources: Development of 1.rld's Railway Mileage, Directory of Railway Oficial, and Yearbookpp. 54-44 and 1960-61. pp. 0-8. London; population 
1961 

Statistical Yearbook 1961. 
and land area estimates from United Nato. 

Length of rail lines does L:ot include light railways, steam tramways, and intarurban electric lines but refersto the total mileage open in 1950 and 1960. Countries with less than 50 miles not included.b	Tanganyika, Uganda, andl Kenya.

Includes Ilechuaraland, with 399 miles.
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TABLE A.G. Continued 

Country 

Turkey 
Indonesia 
Egypt d 

Iran 
Thailand 
Burma 
Republic of Korea 
Iraq 
Malaya 
Ceylon 
Viet Nam 
Philippines 
Ciiina-Taiwan 
Syria 
Saudi Arabiao 
Israel 
Lebanon 

Europe, North America, Oceortia 
United Statest 
USSR 
Canada 

France 

West Germany 

United Kingdoms 

Poland (est.) 

Italy 

East Germany 

Sweden 

Spainh 

Czechoslovakia 

Yugoslavia 

Rumania 

Hungary 

Austria 

Finland 

Switzerland 

Belgium 

Norway 

Bulgaria 

Netherlands 

Republic of Ireland 

Greece 

Australial 

New Zealand 


d Stale railway, only. 

f Includes Alalka. 


N umb er of M ile s 

4,850 
3,788 
2,945 
2,178 
2,171 
1,858 
1,850 
1,038 
1,028 

898 
837 
683 
590 
506 
356 
2061 
254 

539,815 
218,089 
76,767 
43,870 
24,145 

92,738 
10,068 
10,711 
10,190 
10,028 
9,197 
8,335 
8,164 
7,374 
0,2060 
5,447 

4,093 
3,320 
3,180 
2,869 
2,792 

2,072 
1,9028 
1,809 
1,590 

26,17 

3,330 

Per 1,000
S u r M i l e s

Square Miles 

10.4 
5.2 
7.6 
3.5 

10.9 
7.1 

49.4 
6.0 

20.3 
35.5 
12.9 
5.5 

42.5 
7.3 
0.4 

32.7 
63.5 

60.3 
8.0 


11.4 
113.5 

237.1 
202.3 
138.0 
87.6 

240.8 
53.2 
42.0 

105.3 
74.7 
08.4 

151.7 

126.4 
25.5 

196.0 
245.2 
22.3 
48.4 

150.6 
66.7 
30.8 

8.8 


32.3 

Per 1,000
P op u l a t i o n 
Population 

1.7 
0.4 
1.1 
1.1 
0.9 
0.0 
0.7 
1.5 
1.5 
0.9 
0.0 
0.2 
0.6 
1.2 
0.6 
1.2 
1.5 

12.1 
3.6 

24.3
 
5.3
 
4.1 
3.6 
5.6 
2.0 
5.8 

12.3 
2.8 
6.0 
4.0 
3.4 
5.5
 
5.8 
7.4 
5.9 
3.2 
7.8
 
2.7 
1.7 
6.4 
1.9
 

25.1
 
13.9 

* Diesel operated from the beginning in 1049. 
9 Includes Northern Ireland.

h Spanish totals show broad gauge lines only. 
1State 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 Freightand Passenger Tragic, 1960 

Freight Traffic (Ton-Kns.) Passenger Trallic (Passenger-Kis.) 

Country Total Per Percent J'tal Pr Percent 

(In me!llons) Capita 	 Inreas (n nilli) Capita ncreas 
1950-60 1950-60 

Africa
 
Algeriaa 1,718 157 4$ (liu 
 57 (-32)
East Airica (lritish)h1 10 ,116 Ila 85 -
('onucro.,a 1M0 30 76 90 1t 7
Congo (Irazzaville) t0) 003 0 (it 78 -
Congo (Leopoilcifle) 2,0l:1 158 4.2 378 17 144 
I )aL0m'ey 10 it -" 71 :37 
':thipia' 102 81 86 5:3 3 15

Ghana 357 53 48 279 41 13 
Guineal I I 1t - 47 10 -
Ivory Coast i11 67 - 000 no -
Madagascar 131 1 49 1il 111 66 
Mauritius 0 29  -
Morocco 	 1,757 15 44. ,177 41 (-24)
Mozambiqueo 1,85S 290 1?, 188 if) 5r 
Nigeria 1,931 55 76 69(9 it) 12 
Nyasaland I0 .11 49. - - . 
Rhodesia (S. and N.)l 0,690 1,053 87 .a l a  	 . . 
Seneg 070 90 - 78 1 

Sierra Leone 
 25 10 6 81) :I) 1?4 
-oith Africa 30,811 1,953 58 -
Sudan 	 1,9108 130 128 - - _
Tunisia 971 031 e.i 851 81 31
UAIlt (Egypt)h l 1,058 6t 8 4,105 160 r8 

Latin America
 
Argentina 15,131 
 757 (-14) 13,.01 071 £
Bolivia, 30 89 21 230 07 49
Brazil' 	 It, 089 192 58 14,039 0M0 45 
Chile 2,t 0 .

1 
008 

j 
601 1,900 til1 Fo

Costa Iicak 51 .19 331, 37 31 (-41)
Colombia 	 7.10 53 3.4 508 .1 (-24)
Cubal 1,101 1960 0 -
Ecuadorl 106 25 6 113 t0 (-7)
Guatemala 	 270 72 1s -  -
Janaicara 70 41 245 40 20 17 
Mexico 413,931 398 	 48 , l 119 87Nicaragua 23 15 I? d0 40 (-67)
Paraguayc 	 18 10 (-j) 31 17 (-100)
Peru' 	 410 39 4 259 201 8 
Trinidad, Tobago I0 I 1 8 -
Venezuela 	 00 3 18 25 3 66 

Source: United Nations, StutaiftratYearbook, 1961.
 
a Ch "roins de fer nlg&ins only.
b Ker,,a, Uganda, an Tanganyika. Including r n-. and loke services. 
o 1951)data. Percent increase. 1150-51).

d Including trattic of French Somaliland portion of 1)jibouti-Addis Ahaba line.
 
S1951-0 increase.
 
Beginning 1)059,excluding Beceuand-Mahalapy line.
 

' Including Kidlra-llaoako-Kcrulikro line ,hich 
 lies in Mtali. 
h Government railways only.
 
1 1057 data. Percent increase, 1150-57.
 
j Gross ton-ims, of principal rnilwavs.
 
k Beginning 1957 for freight traffic and 1050 for passenger traffic, Ferro-carril del Norte only, which ac

counted for approximately half of the total traffic.
1 1950 data. Percent increase, 19.50-5. 
m 1950 data. Percent increase, 1030-59. 
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TABLE A.7. Continued 

Fre'ght Traflfic (Ton-Knis.) Passenger 'rallic (l'assenger-Krus.) 

t

Country Total Per Pcr, Total Per Perent 

(In millions) Capita 1950 -s (in millions) Capita I9c0-60
1950 -611 i950-60 

Asia
 
Burma 776 88 78? 1,528 74 754
 
Cambodia 74 15 87 83 17 159
 
China.Mainland' 205,260 410 574 45,670 142 

China-Taiwan 1,053 194 111 3,609 3t0 57 
Federation ofMalaya 700 "02 78 12 89 16 
llong Kong 12 4 0 141 48 (-6) 
Indiao 09,120 160 57 7t,619 179 11 
Indonesia

0 
1,046 11 45 0,617 72 75 

0
Iran 2,150 107 179 1,097 00 672 
Iraq 7(18 108 19 050 92 24 
Israel 20 105 RI0 350 107 429 
Japan 53,839 578 64 139,620 1,713 131 
Ilepublic of Korea $,044 03 194 4,035 150 89 
Leonnon 36 23 (-R1) 5 8 2 
Pakistan 8,215 89 85 11,035 110 90 
Philippines 216 8 E7 8ile 30 1061 
Syria 107 1 (-8) 4 0 9 
Thailand 1,138 45 137 e,353 9 64 
Turkey 4,32t 157 74 4,306 10 76 
Republic ofViet Nam 141 10 187 542 39 E,180 

Europe, Oceania, North America 

Australia" 13,020 1,284 98 - - -
Austriah 7,870 1,113 89 0,01 t -34 54 

n
Belgium 6,359 695 16 8,577 937 Re 
Bulgaria 0,081 8B8 171 3,617 460 58 
Canada 05,518 - 18 3,013 - (-E4) 
Czecloslovakia 17,407 3,480 154 10,335 1,42t -
Denmark 1,4070 3070 70 3,359 733 2 
Finland 4,873 1,083 41 2,313 521 7 
France' 50,886 1,250 46 32,040 704 91 
Geruany-East 32,860 2,01P 118 21,288 1,331P 15 

P 

Geruany-Westh 90,437 1,057 17 38,583 723P 28 
Greece 303 44 86 1,030 124 67 
Hungary 13,337 1,334 146 14,324 1,432 36Q 

Ircl,nd 345 123 (-49) - - -

Italy 
h 

15,765 3,191 58 27,429 5,55 85 
Lucembourg all 2,041 4, 230 733 1 
Netherlands 3,410 207 18 7,070 667 98 
Norway 1,514 422 10 1,733 483 1$ 
Poland 60,547 2,24s1 90 30,94 1,041 17 
Portugal 762 80 46 2,147 241 55 
Itusnania 10,821 1,077 161 10,737 584 3 

r
Spain 0,059 T2 (-6) 7,341 145 4
 
Sweden 10,930 1,401 E7 5,187 609 (-8)
 
Switzerland 4,340 805 95 7,813 1,452 22
 
United Kingdom' 33,490 581 (-19) 3&,077 661 8
 
United States' 835,421 4,0. (-3) 31,216 189 (-50)
 
USS.t. 1,501,400 7,017 150 170,800 707 94
 
Yugoslavia 13,895 751 40 10,448 5605 96
 
New Zealandh 1,970 821 17 - - -


SSociete Nationale des Cicnins de ferbelges only. 
o Societe Nationale des Chemins de ferfrancais only.
 

P Excludes East and West Ilerlin. q 1052-00 increase. rSpanish National Railways (RENFE) only.
 
British ltailways only. tExcludes lawaii and Alaska. 
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TABLE A.8. TransportLoans by the World Bank. Fiscal Years 1961-63 
(In millions of U.S. dollars) 

Countries 

Countries Aided in 1081 

Argentina 
Burma 

Chile 

Colombia 

India 

Iarael 

Japan 

Mexiro 
Panama 

Peru 

Thailand 


Total 

Percentof Total Transport 

Transportas Percentof Total IBRD Loans 

Countries Aided in 102 

Colombia 

Costa Rica 

India 

Japan 

Mexico 

Peru 

Philippines 

South Africa 

Venezuela 


Total 

Percentof Total Transport 

Transportas Percent of Total IBRD Loans 

Countries Aided in 1003 

Colombia 
lsral 
Nigeria 

Pakistan 

Peru 

Thailand 

Uruguay 

Yugoslavia 


Total 

Percent of Total Transport 

TransportasPercentof Total LBRD Loans 

Total Loans Railways 

48.5 
14.0 14.0 
0.0 
5.4 5.4 

70.0 70.0 
27.5 
80.0 80.0 
25.0 
7.2 
1.5 

22.0 22.0 

$11.1 101.4 

100.0 61.5 

61.0 

10. 
5.5 

71.0 50.0 
40.0 
30.5 
10.0 
8.5 

11.0 11.0 
45.0 

241.0 01.0 

100.0 5.3 

57.5 

30.0 .0.0 
22.0 
1s.5 
23.0 25.0 
15.25 13.25 
5s.0 
18.5 
35.0 

100.25 68.25 

100.0 34.8 

4e. 4 

Road& Ports 

48.5 
-
6.0 
- -
- -
- 27.5 
- -

25.0 
7.2 
5.5 
- -

9.2 7.5 

E9.6 8.8 

10.5 
5.5 
- 21.0 

40.0 
50.5 
10.0 
- 8.5 
- -

45.0 

150.0 20.5 

62.6 15.M 

- -
22.0 	 
- 15.5
 
- -

-
 -


S5.0 
18.5 
55.0 

110.5 15.1 

68.1 7.1 

Sources: International Bank for Reconstruction and Development, Sixteenth Annual Report, 1960-1961: 
Serenftenth Annual Report, 1961-1962; and Eightewith Annual Report, 1960-1963. 
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TABLE A.9. Transport Loans by the InternationalDevelopment 
Association, June 1961-June 1963 

(In millions of U.S. dollars) 

Total Ports and Telecom-
Country Loans Roads Railways Inland munica- Others, 

Waterways tions 

Chile 19.0 19.0 .... 
China 15.3 - - 2.2 - 13.1 
Colombia 19.5 19.5 .... 
Costa Rica 5.5 5.5 .... 
El Salvador 8.0 8.0 .... 
Ethiopia 13.5 13.5 ....
 
hIaiti 0.35 0.35 -..
 
Honduras 9.0 9.0 
 - - - -
India 300.0 67.5
60.0 18.0 42.0 112.5 
Jordan 2.0 -  - - 2.0 
Korea 14.0 - 14.0 -  -
Nicaragua 3.0 . .- 3.0 
Pakistan 32.5 - 2.0 - 30.5 
Paraguay 6.0 - 6.0 - --
Sudan 13.0 -  13.0 
Swaziland 9.8 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 17.7 4.5 8.5 41.6
 

Source: International Development Association, .1nnual Report, 196Z-63, pp. 30-33.

'Others include loans made for irrigation, water development, power, industry, and flood control projects.
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TABLE A.10. Transport Loans, Export-Import Bank
(In thousands of dollars) 

Type of Transpc.-t Total Loansb Africa Asia Europe Latin America Oceania 
Railways 
Aircraft and airports 
Highways 
Harbor development 
Vessels 
Automotive equipment
Automobile industry equipment
Construction equipment 

853,234 
428,751 
414,068 
116,965 
76,071 
97,844 

113,967 
35,262 

56,686 
41,700 
21,931 
1,167 
495 
217 

-
388 

127,295 
102,218 
19,337 
45,325 
18,118 
60,132 
43,713 
1,8'26 

59,853 
166,147 
55,377 
e5,000 
7,091 
6,468 
60,200 
2,178 

609,305 
92,878 
317,423 
45,473 
50,367 
30,962 
10,054 
29,977 

575 
25,808 

-
-
-
65 

-
893 

Transport Total 
Total Exi-nbank Credits 

2,136,162 
13,742,387-

1122,584 
497,081 

417,964 
2,988,830 

381,814 
4,376,584 

1,1S6,459 
5,036,798 

27,341 
54,224 

Railways 
Aircraftandairports 
Highways 
Harbor development 
Vessels 
Automotive equipment 
Automobile industry equipment 
Constructionequipment 

39.9 
20.1 
19.4 
5.5 
8.6 
4.6 
5.3 
1.7 

46.2 
34.0 
17.9 

1.0 
0.4 
0.2 
-
0.8 

PERCENTAGE 

80.5 
24.5 
4.6 

10.8 
4.3 

14.4 
10.5 
0.4 

DISTRIBUTION 

15.5 
43.5 
14.5 
6.6 
1.9 
1.7 

15.8 
0.6 

51.4 
7.8 

26.8 
3.8 
4.2 
2.6 
0.9 
2.5 

2.1 
94.4 

-

-
0.2 
-
.5.3 

Toal 

Transport as Percent of TotalEximbank Credits 

100.0 

15.5 

100.0 

24.7 

100.0 

14.0 

100.0 

8.7 

100.0 

23.6 

100.0 

50.4 
Source: Derived from the table compiled by the office of the controller, theExport-Import Bank of Washington, August 1963.' Credits authorized from 1934 through June 1963. Total number of credits extended by the Eximbank amounted to 2,955and 89 countries received the credits over thePe'od of its existence.b Totals differ slightly from the source due to rounding.
' Includes $788,870.000 "other" loans. 



TABLE A.11. Funds Obligatedfor Transportby the
 
InternationalCooperationAdmini3tration,1956-58
 
(In thousands of dollars) 

Countrya 

Afghanistan 
Argentina 
Bolivia 
Brazil 
Cambodia 
Ceylon 
Chile 
Colombia 
Cuba 
Ecuador 

Ethiopia 
Greece 
India 

Indonesia 
Iran 

Iraq 
Israel 
Laos 

Liberia 
Mexico 
Nepal 
Pakistan 
Paraguay 

Peru 

Philippines 
Thailand 
Turkey 
Uruguay 

Total ICA 1'rojcct Aid 

Total Project 
yAid 

59,891 
245 

11,170 
12,081 
S2,403 
9,760 
8,305 
3,734 
1,492 
9,603 

16,811 
2,085 

51,583 

44,074 
24,008 

8,633 
4,841 

16,722 

5,035 
2,236 


10,375 
79,232 
5,533 

10,0906 

30,823 

52,073 

19,391 


573 


1,3906,424 

Funds for Transport as 
PerTapotcentofTrasport Total ProjectAid 

20,716 51.9
 
85 34.7
 

2,000 26.7
 
941 7.8
 

24,324 75.1
 
3,080 31.2
 

713 8.6
 
212 5.7
 
222 14.9
 
232 2.4 
905 5.4 

66 8.9 
15,451 	 80.0
 
8,661 19.7
 
3,465 18.9
 
1,284 14.9
 

194 4.0
 
6,362 38.1
 

598 10.1
 
149 6.7
 

3,487 33.6
 
20,009 26.5
 

691 12.5
 
01 0.9
 

12,325 80.9
 
31,057 59.6
 
1,534 7.9
 

8 0.5
 

410,676 99.4
 

Sources: International Cooperation Administration, Operations Report, 1956,1957, and 1958. 
Omits Japan and Austria, which received approximately $0.6 million. 
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TABLE A.12. TransportFinancingby the InternationalCooperation 
Administrationwith U.S. Dollarsand U.S. Owne l Local
 
Currency, 1955-61a
 

Near East Latin 
Purpose Total Far East and South Europe America Africa 

Asia 

IN TIIOUSANDS OF DOLLARS 

Highways 400,252 180,901 1h 39,023 50,339 17,7681 12 ,o2 

Railways Q57,717 125,624 90,191 33,331 451 8,120
 
Air Transport 132,73 32,280 83,636 3,611 9,305 3,891 
Marine Transport 68, .59 35,170 28,206 653 Q,697 1,533 
Misccllaeous° 120,853 8,90 96,122 88,955- 1,754 119 

Total 079,8011 377,878 3,10,376 165,573 6;,546 31,431 
Total Loan Obligation $4.9 billion 

I'!'EIIENTAOE DISTRIBUTION 

Highway.q 40.0 47.9 33.0 23.6 78.0 56.5 
Railwiays 26.3 33.3 26.5 20. 1 0.7 25.8 
Air Transport 13.5 2. .6 2.2 14.4 12.48.5 .
Marine Transport 7.0 9.3 8.3 0.4 4.2 i.9 
Misccllancous 12.3 1.0 7.7 53.7 2.7 0.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
Transport as Percent of 

Total Loans 20.0 

Source; International Cooperation AdminlstratMion, Office of Statistics and Reports, Projects by Field of 
Activity and Country, annual reports for fiscal Nears 1955-61. 

4 Project funding by field of activity instituted by 1(A from fiscal year 1955 on. Figures for fiscal years 1955
57 include reallotnicnts of deoluligated prior years' funds. 

Includes motor vehicle transportation, and regional transit of Afghanistan and 'akistan. 
Includes tran.sprt equipment, machinery, surveys, planning, training and others. 

d Inclues Nepal's rop -way project. 
, Includes over A8 million allocated for transportation in Yngoslavia from the U.S. owned local currency. 

Classification of transport field is not availale. 
Includes dollar-financed projects plus projects with obligations in Sec..10 and P.L. 480, Title I currencies. 
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TABLE A.13. Transport Financing by U.S. Development Loan Fund 
1958-61& 

lutLatin Near South 

Purpose Total Africa Europe Far EastLn eat South
Amnerica b East Asiae 

IN MILLIONS OF DOLLARS 

Highways 246.7 5.5 - 28.8 100.2 63.2 49.0 
Railways 2M6.9 5.9 39.9 21.8 - 6.0 153.4 
Air Transport 53.3 28.5 - - 17.1 - 7.7 
Ports and Inland 

Waterways 25.21 - - 19.2 - - 6.1 
Automotive Plant!, 9.8 - - 2.6 - - 7.2 

Total 561.9 39.9 39.9 72.4 117.3 69.2 223.4 

Total Development 
Loan Fund Loans 1,954.4 120.8 137.0 271.1 219.9 417.7 784.8 

PERCENTAGE DISTRIIBUTION 

Highways 44 14 - I0 85 91 22 
Railways 40 15 100 30 - 9 69 
Air Transport 10 71 - - 15 - 4 
Ports and Inland 

Waterways 5 - - 26 - - 3 
Automotive Plants 2 - - 4 - - 3 

Total 100 100 100 100 100 100 100 

Transportas Percent 
of Total 28.7 32.9 29.1 26.4 53.4 16.6 28.5 

Sources: )evelopment Loan Fund, Report of .4ctiriiesDuring Calendar Year 1960 (May I961), Table I, 
pp. 1-5; International Cooperation Administration, OperationsReport, Data as of Jane 30, 1961, pp. 501-58. 

' Loans obligated or approved as of June 30, 1901. 
b This amount includes $,?5million loanr to Colombia and Peru respectively. These loans were for roads as

well as for housing and resettlement. A breakdown of the figure on roads is not available. 
' The figure includes a loan of $35 million LoIndia made available for the financing of roads, cement, jute,

and refractories. A breakdown of this figure on roaus is not available. 
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TABLE A.14. Development Grants and Technical Assistance, Agency for InternationalDevelopment, 1962a 

Field of Activity Total Far East Near East South Asia A'ica Latin America 

IN TH3OUSANDS or DOLLARS 

Food and Agriculture 	 54,165 5,401 6,33i 4,801 23,g50 3,648
Industry and Mining 	 27.172 10,805 2,794 5,065 3,082 4,331
Transportaticn 	 2v,411 4,158 1,900 1,217 13,214 3,906 
Labor 	 2.9S4 487 
 42?0 244 472 1,361

Health and Sanitation 44,10 -.6,6e8 1,324 13,539 2,459 8,563 
Education 80,374 10,269 2,925 8,414 31,442 21,166 
Public Safety 7,102 2,457 440 133 1,752 2.311 
Public Administration 19,115 2,821 2,021 1,837 6,264 6,172
Community Development and Social Welfare 3,334 545 247 67 1,165 1,910
Housing 1,274 16 -  191 1,067

General and Miscellaneous 55,215 1,813 643 3,409 10,472 5,127 
Technical Support 32,871 7,301 3,053 7,444 7,90 5,153 


t Total 	 352,718 62,793 23,008 46,169 103,268 74,716 


PERCENTAGE DISTRIDUTI( N 

Food and Agriculture 	 15 9 R8 10 23 18 
Industry and Mining 8 17 12 11 4 6 
Transportation 7 7 8 3 1s 5 
Labor 	 I I 2 1 1 2 
Health and Sanitation 13 26 6 29 2 12 
Education ES 16 15 18 s0 28 
Public Safely £ £b 2 3 
PublicAdministration 5 5 9 4 6 8 
Community Derelopment and Social Wiffare 1 1 I -1 	 3 
Housing 	 - b - I 
Generaland Miscellaneous 	 16 J 3 7 10 7 
Technical Support 9 12 17 16 8 7 

TotW 	 100 100 100 100 100 100 

Source: Agency for International Development, OperationsReport: Data as of June 30, 1962 (1962, 
h Includes project re-obligations in fiscal year 19062. 
b Less than 1 percent. 

Europe Non-Regional 

33 

195 
16 
- -

1.435 152 
-	 6,158 
-

- -
310 33,441 
742 284
 

2,731 40,034
 

1 
7 
1 

53 -b 
- 15 
-

-

-

-
11 84 
27 1 

100 100 



TABLE A.15. Development Loan FundProjects, Agency for 
InternationalDevelopment, 1962a 

Field of Activity Total Far Near South Africa Latin 
East East Asia America 

IN TIIOUSANDS OF DOLLARS 

Food and Agriculture 73,800 11,100 31,700 - 1,000 30,000 
Industry and Mining 315,750 30,450 3,000 220,300 62,000 -
Transportation 95,700 - 10,000 74,000 9,200 Q,500 
Ilcalth and Sanitation 10,000 - - - 1,400 8,600 
General and Miscellaneous 47,500 - 10,000 27,500 2,000 8,000 

Total 542,750 41,550 54,700 321,800 75,600 49,100 

PEROENTAGE DISTRI BUTION 

Food and Agriculture 14 27 68 - 1 61 
Industry and Mining 58 73 6 69 82 -
Transportation 18 - 18 23 12 5 
Health and Sanitation 2 - -  2 18 
General and Miscellaneous 9 - 18 9 8 16 

Total 10 0b 100 100 1001, 100 100 

Source: Agency for International Development, Operations Report: Data as of June 80, 1962 (1002), p.20. 
a Project obligations in fiscal year 106 .
b Does not add to 100 due to rounding. 
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TABLE A.16. SupportingAssistance-Agency for InternationalDevelopment, 1962a 

Field of Activity Total Far East Near East South Asia Africa Latin America Other, 

Food and Agriculture 
Industry and Mining 
Transportation 
Health and Sanitation 
Education 
Public Safety 
Public Administration 
Community Development and Social Welfare 
Housing 
General and Miscellaneous 
Technicad Support 

Total 

5,975 
4,SS 

53,816 
4,733 

10,078 
5,718 

402 
5,366 

42 
7,815 
3,874 

102,216 

2,980 
1t,671 

313 
1,361 
5,148 
-

4,551 
-
2,-20-2 
1,952 

31,178 

IN 

250 
-

7,112 
700 
115 

-

-

15 
875 

9,067 

TUOUSANDS O 

-
5 

28.313 
-
-

-

-
1,488 

-

29,887 

DOLLARS 

260 
-

3,051 
90 

1,369 
- -

-
65 
42 

1261 
390 

5,528 

5,326 
874 

2,278 
2,498 
7,233 

580 
309 
750 

-
3,107 

242 

23,197 

139 
478 
360 

1,132 

93 
-
-
742 
415 

3,359 

Food and Agriculture 
Industry and Mining 
Transportation 
Health and Sanitation 
Education 
Public Saftey 
Public Administration 
Community Development and Soci l Welfare 
Housing 
General and Miscellaneous 
Technical Support 

Total 

6 
4 

53 
5 

10 
6 
-b-
5 
0 
8 
4 

100 

-
10 
41 
1 
4 

17 

15 
-

7 
6 

1001 

PERCZNTAOZ DISTRIBUTION 

3 -
- 0 
78 95 
8 -
1 -

-
- -
- -
- -

0 5 
10 -

100 100 

5 
-
55 
2 

25 
-

1 
1 
5 
7 

100. 

3 
4 

10 
11 
31 
3 
1 
3 

-
13 

1 

100 

14 
11 
34 
-
-

-
-
22 
1 

100 

Source: Agency for International Development, Operations Report: Data as of June 30, 1962 (1962)
' Includes project re-obligations during the fiscal year 1962.b Less than 1 percent. 

0Exceeds 100 because of rounding. 
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