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Author’s Preface

No country v THE WORLD confronts more urgent
and staggering problems than India in its current struggle to sur-
vive. This country of half a billion people has passed through two
decades of independence agamnst almost insuperable odds. Among
the barriers to progress were the basic poverty of the people, the
overwhelming pressuwies of population on scarce resources, the
great backlog of obsolescence in plant and equipment left by World
War II, and the tremendous dislocations resulting fiom partition.
Added to these handicaps in recent years have been the armed con-
flicts with China and Pakistan and the failme of the monsoon,
which has parched the land and left hundreds of millions in the
shadow of starvation.

The great wonder 1s not only that India lives but that in the short
span of twenty years it has been able to show the most extraordinary
physical achievements. Throughout the subcontinent are tens of
thousands of newly constructed schools, hospitals, factories, power
plants, irrigation works, agricultural developments, communication
lines, office buildings, and housing developments. No one who has
witnessed these changes could fail to be impressed with how much
has been done.

But in the light of India’s almost infinite needs, even this rate of
accomplishment falls far short of minimum requirements, and the
pressures for furthe: achievement continue relentlessly. The strug-
gle to determine whether the poorest one-sixth of the world can
apply modern science and technology to save itself has just begun.

xi
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This study is concerned with one aspect of India’s economic and
social revolution—the means of transport and communications that
make it possible to build a nation, to exploit its natural resources, to
feed its people and 1ts factories The purpose is not to deprecate or
to criticize policies and progirams to date but to assess their impact
on development and to mqune how more effective measures can be
taken to provide the mobility on which much of the development
program depends. The question 1s how best to proceed from here,
using the fruits of technological mnovation to make up for lost time.

The focus of this volume 15 on India, but studies of similar prob-
lems in other parts of the woild make 1t clear that the conclusions
have wider applhication. In every nation and 1n all stages of develop-
ment, theie is the same 1elation between cconomic progress and the
capacity to move men, matenals, and 1deas. It is hoped that, by
combining Westein experience with the insights provided by
sources within India and other less developed nations, the courses
of action suggested in this book will be useful and 1elevant to many
countries.

WILFRED OWEN
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Explanatory Note on Special Terms

One rupee equals 13 cents (U.S.). Until the devaluation of June 1966, one
rupee equaled 21 cents.

One paisa equals one-hundredth of one rupee.
One crore equals 10,000,000,
One lakh equals 100,000.

A maund 1s a varying measure of weight, In Uttar Pradesh one maund equals
82 pounds.

Octroi 1s a form of local tax and also the post where the tax is collected.
First Five-Year Plan 1951-56

Second Five-Year Plan 1956-61

Third Five-Year Plan 1961-66

Fourth Five-Year Plan 1g66-71°

° Originally, the Fourth Five-Year Plan was intended to cover the period from
April 1966 to March 1971. However, as this book goes to press the Government of
India has postponed the plan period owing to the severe drought in 1965-66 and
other problems,
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CHAPTER I

The Task of Indian Transport

Tue rEcORD OF INDIA’s economic progress over
the past decade and a half of planned development is a combina-
tion of impressive accomplishment and critical failure. Transpor-
tation has played a role in both.

Among the most visible signs of progress are the dams, power
plants, steel mills, and factories, which could not have been built
or put to use without the capacity to move large volumes of coal,
iron ore, cement, stone, timber, and machinery.

Among the most obvious signs of failure are the poverty and
isolation of the rural villages and the inability of India to feed
itself. Without reliable farm-to-market transportation, among
other things, it has not been possible to make the shift from
subsistence farming to commercial agriculture.

Transportation is only one of the many ingredients necessary
to accelerate the pace of economic progress, but in many instances
it plays the key role, and in all cases it sets the limits. In India
the limits can be seen quite clearly.

Transport Inadequacies

The first impression of India is that the principal occupation
of the majority of Indians is moving themselves and their goods
from one place to another, The streets of cities and towns and
the roadways leading into them are a teeming mass of headload-
ing pedestrians, beasts of burden, bullock carts, camel carts, and

1
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THE TASK OF INDIAN TRANSPORT 3

pushcarts. In the countryside, men and women and animals strug-
gle to get things moved through mud and dust. It would be
difficult to avord the conclusion that the mobility of people and
freight plays a vital role in nearly every aspect of India’s daily
life, and that lack of mobulity places a heavy burden on industry,
agriculture, and rural development.

India’s low-capacity, high-cost tiansport is unequal to the tasks
that modernization imposes on an ancient civilization. For the
businessman, slow rail service and poor roads not only raise
delivery costs and reduce the market area but add to these
difficulties the burden of mventories large enough to compensate
for unreliable deliveries. Transit 1s delayed when shipments move
from one rail gauge to another, and service to intermediate
points with madequate pickup and delivery adds to the elapsed
time. Congestion at the ports and the chaos of freight terminals
in Bombay, Calcutta, Delhi, and other major urban centers ~ause
major delays.

For many farmers, planting time may come and go before seed
and fertilizer airive, and it is often impossible to move produce
fast enough to prevent spoilage, to move it where sales will yield
adequate returns, or in some cases to move it at all. Rural vil-
lages without roads are also without medical services, veteri-
narians, or teachers. India’s railways carry enormous volumes
of bulk commodities, but the combination of high-density rail
lines and low-capacity bullock carts has been unable to provide
the total system needed to feed and supply one-sixth of the
world’s people.

Poor transport is also an obstacle to making effective use of
India’s natural resources. Much of the nation’s wealth lies idle
or is only partially utilized due to lack of access. Vast areas of
arable land can be made more productive if fertilizers and other
inputs for scientific agriculture can be delivered in significant
amounts. One-fifth of the country is forest, containing a rich
variety of hard and soft woods, but in many areas there is
still no way to get these products moved. India is also rich in
minerals, with one-fourth of the world’s iron ore, large deposits
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of manganese and mica, and probably enough coal to last two
centuries. But these possessions cannot be effectively exploited
until the lack of transport or its high cost are overcome.

The extent of the transportation deficit in India is indicated
by comparisons with transport resources in the rest of the world.
India accounts for 16 percent of the world’s people but for only
4 percent of its improved roads, 2 percent of its rail freight,
and 1 percent of its trucks and buses. Even on the national road
net, eight out of ten miles of highways have only one lane. Among
the more than half a million Indian villages, only one out of
nine is served by an all-weather road. There are fewer trucks in
India than there are in Los Angeles.

Everywhere the evidence suggests an imbalance in the trans-
port program. Attention has been focused primarily on intercity
rail movements, but the transport problems of agriculture, rural
development, consumer goods industries, retail trade, and the
cities have been neglected. This imbalance goes a long way
toward explaining the nadequate level of food production, the
inaccessibility of most of India’s farms, and the lost opportunities
for economic development that have been the result of failure to
overcome the barriers imposed by distance.

The tasks of raising living standards in a nation where av-
erage per capita income for half a billion people is little over
$1.00 per week impose a staggering burden on the Indian econ-
omy and the transport system that serves it. The outlook has
been particularly disturbing since Third Plan growth turned out
to be less than half the target rate, and the last year of the
Plan ended with a 4 percent decline in national income. These
difficulties were precipitated by the worst drought in one hun-
dred years, which canceled many of the gains that had been won
in the battle to feed the nation. A million tons of food grains
had to be imported per month to avert starvation, Failure of the
monsoon was the major problem, but its impact was magnified
by the underlying weakness of the economy, including the ab-
sence of communications in the broad sense of moving men,
materials, and ideas.
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Transport Accomplishments

But the picture is by no means completely dismal, for in many
important respects transport has successfully provided essential
support for the progress of the Indian economy. The transport
system has helped to meet industrial production targets which
together added 146 percent to the output of Indian industry be-
tween 1950 and 1965. Very rapid growth took place in the out-
put of steel, aluminum, chemicals, and petroleum. Installed elec-
tric power capacity quadrupled during this period, and 50,000
towns and villages were suppled with electricity, More than a
quarter of a million schools were constructed to accommodate
44 million additional children, and 45,000 new health centers
helped to raise the average Life expectancy from 32 to 50 years,
(See Table I-1.) These accomplishments required material move-
ments on a large scale, and were particularly dependent on the
Indian railways,

TABLE I-1. Growth of the Indian Economy, 1950-66

Index 1965-66

Selected items 1950-51 1965-66 (1950/51 = 100)

National income ( billions of U.S.

dollars) 18.8s 31,80 169"
Per capita income ( 1948-49 rupees ) 247.5 314 4v 127h
Population (millions) 356 492 138
Food grains (mllion tons) 54.9 72.3 132
Coal (million tons) 32.8 70,0 213
Iron ore (million tons) 3.0 23.0 767
Fimshed steel (million tons) 1.0 4.6 460
Nitrogeneous fertthzers

(thousand tons) 9 233 2,580
Schools (thousands) 231 508 219
Students (thousands) 23,500 67,700 288
Primary health centers 2,800¢ 48,000 1,714

Sources. Government of India, Planning Commission, Fourth Five Year Plan. A Draft
Outline (1968), pp. 8-11, 13, 28, national income data from Govemment of India, Economic
Survey 1965-66 (1966), Table 1-1.

a, 1948-49 rupee equivalent,

b. Preliminary estimates of 19684-65.

c. 1960-61,
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Agricultural output has also shown important long-run gains,
and transport has been a factor in making this possible. Although
India currently faces a food crisis, food grain production from
1950 to 1965 increased 30 percent, and the peak harvest of
1964-65 was 62 percent above 1950.! During this time the area
under major cultivation has been expanded by nearly 14 million
acres, and fertilizer consumption is ten times what it was fifteen
years ago. These accomplishments indicate what Indian agricul-
ture might be expected to achieve with a return to more normal
weather and with a system of rural transport capable of sup-
porting intensive cultivation on a large scale.

As a result of these gains, the country’s net national product
rose 70 percent mn 15 years, accompanied by a 170 percent in-
crease in freight transport that helped to make this possible.
Freight moving by rail more than doubled in a decade, and truck
transport quadrupled. Every day the Indian railways operate
10,000 trains, load half a million tons of freight, and carry five
willion passengers. Jet airliners now serve the major cities, and
air traffic is four times what it was five years ago. Trucks are
cutting medium and short-haul tiansport time to a fraction of
what it takes by rail, and pipelines moving both crude oil and
petroleum products are the latest additions to the transport net-
work.

To arrive at this level of achievement has required a very
large commitment of resources to transport. Transport accounted
for approximately one-fifth of all public and private invest-
ments in the first three plan periods. One-fourth of all public
funds spent for development were allocated for this purpose.
(See Table I-2.)

Future Transport Burdens

Indian transport has somehow made possible the substantial
gains in production to date, but the increasing tasks already in

! Food grain production for 1964-65 was 89 million tons,
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TABLE 1-2.  Allocations of Public Funds for Transport in Indian
Development Plans

Expenditures (in percent)

Purpose First Second Third

Plan Plan Plan
Railways 55 68 67
Roads and road transport 30 21 24

Inland water transport c. 8 o el
Ports and harbors 6 3 5
Shipping 4 5 2
Civil air transport 6 4 3

Total? 100 100 100

Transport as percent of total
public expenditures 24.3 25.8 23.1

Source. Appendix Table 1. For data on public and private investment in transport in rela-
tion to total investment, sce Appendix Table 2.

a. Less than 1 percent

b. Exceeds 100 because of rounding

sight pose new and critical problems for the future. The popu-
lation—500 million 1n 1966—can be expected to reach 625 mil-
lion by 1975. Each month, an additional million people will
have to be fed and supplied. The over-all goal for the Fourth
Plan is a 48 percent increase in national income over the 1965-66
figure. Food grain production is to be increased by one-third,
industural production by two-thirds, and the number of jobs by
19 million. (See Appendix Table 4.)

Coal consumption is expected to double between 1960 and
1970. Large increases in other bulk commodities, including iron
ore, chemicals, and building materials, will have to be trans-
ported. The volume of these heavy bulk commodities will in-
crease as new industries begin operations and as plants now
operating below capacity because of material shortages are, it is
hoped, able to increase production.

Transport demand will also be augmented by large increases
in fertilizer production, and by the distribation to farmers of
both domestic and imported supplies. The objective of raising
rural living standards will stimulate the production of a large
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variety of consumer goods, and this new emphasis will add to
the need for fast transit and efficient handling.

Targets for the Fourth Plan indicate the nature of the trans-
portation problems to be coped with. Principal tasks will be to
promote exports and replace imports; to increase the income of
the rural population; to support the production of such farm
goods as insecticides, agricultural implements, pumps, diesel en-
gines, and tractors to help maximize agricultural output; and
to expand the supplies of essential mass consumption goods, in-
cluding textiles, sugar, drugs, and kerosene.

Altogether, these targets imply not only a more rapid growth
in transport demand than the average increases of previous plan
periods, but a shift in the location and type of transport to be
provided. Based on past experience, the stepped-up rate of growth
will mean an even more rapid increase in the freight burden.
The Planning Commussion conservatively estimates that freight
traffic in 1970 will be 85 percent above the 1965 level, an in-
crease of 200 million tons.

The level of economic activity projected for the Fourth Plan
will mean a 50 percent increase in railway freight traffic dur-
ing the period, and railway passenger travel is expected to be up
one-quarter. Estimates of mcieased freight traffic by motor truck
are higher than for rail, with a rise of 82 percent over the five
years. Two-thirds more tonnage will be moving through the
major ports. (See Table I-3.)

Some Recent Policy Conclusions

These figures indicate the nature and magnitude of Fourth
Plan transport needs. How they are to be met depends partly
on the programming of development funds and partly on policies
governing the role of transport as an instrument for economic
development. India’s transport policies have recently been sub-

3 Government of India, Planning Commission, Fourth Five Year Plan: A Draft
Qutline (1966), p. 17. These targets are subject to further revision.
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TABLE I-3. Fourth Plan Transport Projections

Percentage increase

Sector Fourth Plan over Third Plan
achievements

Railway freight trafic (million tons) 308 50
Railway ton-kilometers ( billions) 1628 42
Railway passenger-kilometers

(billions) 1268 27
Road ton-kilometers (billions) 6o 82
Road passenger-kilometers (billions) 120 50
Surfaced roads (thousand kilometers) 334 18
Number of buses ( thousands) 100 43
Number of trucks ( thousands) 425 70
Traffic in major ports (million tons) 83 66
Shipping tonnage (million GRT) ab 95

Civil air transport (million

revenue ton-kilometers):
Air India 290 87
Indian Airlines 213 97

Source. Government of India, Planning Commission, Fourth Five Year Plun, A Draft Out-
line (1968), pp. 304, 310.

a, Data supplied by the Planning Commission,

b. Available capacity

jected to the scrutiny of a government Committee on Transport
Policy and Coordination. This Committee, which began its work
in 1959, was established to determine “what broadly should be
the long-term transport policy of the country” and how transport
needs could be met “in an efficient and economic manner con-
sistent with the larger interests of the country.”® The Com-
mittee initiated a number of studies of transport within the
country and abroad, and its final report took a forward-looking
stand on many of the basic issues raised duiing the past decade
by India’s approach to transport development. It is the first
official statement to recognize the inherent limitations of the

8 Government of India, Planning Commission, Committee on Transport Policy
and Coordination: Final Report (1968), p 2. The Commuttee included key
officials from the Mimstries of Industry, Finance, Economic Affairs, Railways,

Transport, and the Planning Commission, and from the Administrative Staff
College, Hyderabad.
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railways, the importance of road transport as a major segment
of the transport system, and the necessity for a more vigorous
attack on transport problems that inhibit agricnlture and rural
development.

A vast increase in road services is called for, the Committee
concluded, in order to integrate the rural sector of the economy
with the urban and industrial sector. Among past policies and
practices rejected by the Committee are restrictive truck li-
censing, placing distance limits on truck operations, failing to
provide adegnate resources for roadbuilding, and imposition of
vexatious taxes such as the local duties, or octroi, and passen-
ger and goods levies. The report calls for programming road
expenditures on the basis of industry and other development
needs, and special emphasis is placed on the importance of roads
in areas where intensive agricultural development plans are being
undertaken or where new resources such as irrigation and power
have come into use.

Other policy conclusions recommend improving the terms of
motor vehicle financing, establishing state highway departments,
allocating more state revenues to village roads, and seeking solu-
tions to the transport and land-use planning problems of large
cities. The Committee also recognized that controls on transport
should be viewed as positive means to exploit the promise of
new technology and not, as in the past, to protect the railways.
Accordingly, the report recommends the licensing of interstate
trucking by the central government, to eliminate the bargain-
ing among states for local advantages.

At the same time, however, the Committee propesed that the
states control minimum and maximum rates for trucking serv-
ices. This measure would be a serious blow to road transport’s
potential capabilities for promoting a more dynamic economy.
For freedom to adjust to varying conditions of supply and de-
mand is a key to the effective operation and expansion of this
flexible new transport medium.

Notwithstanding the proposal for extending regulation, road
transport was generally accorded far more favorable treatment
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in the Committee’s report than in any previous deliberations on
the subject. This changing attitude was apparent in the conclu-
sion that railways are inherently best suited to long-distance
movements and the carriage of bulk commodities, and that
further extension of rail lines must now be limited to the
special needs of these types of traffic. The report also recog-
nizes that railway branch lines will have to be studied for pos-
sible abandonment and the substitution of road services. The
need for new technology is emphasized, along with further ad-
justment of railway rates to yield a return comparable to capital
earnings in other sectors. The railways are called upon to pay
greater attention to consumer needs through efforts to market rail-
way services, and commutation is viewed as an integral part of
metropolitan transport systems.

Fourth Plan for Transport

To bring these policy changes into being and to accommodate
the increased burdens that transport must bear in the next five
years are the tasks that will have to be carried out through the
operations of the Fourth Plan, which substantially incraases the
availability of public funds for transport and introduces im-
portant changes in emphasis. Transport money is 37 percent
above Third Plan outlays, and is equivalent to $3.6 billion for the
five years on the basis of the recently devalued rupee. Alto-
gether the transport budget comprises 17 percent of total public
sector ontlays, Of this, the railways will receive half for the
purchase of locomotives and other equipment and for double
tracking, centralized traffic control, automatic signaling, and
construction of new lines. The highway program, totaling some-
what over one-fourth of the transport outlay, is aimed at cor-
recting some of the worst deficiencies in the national highways.
Half the highway allocation will go to this national system, much
of it to build major bridges and convert one-lane facilities to
two lanes. The remainder will be spent for roads under state
jurisdiction, and will add about 50,000 kilometers to the system.



12 DISTANCE AND DEVELOPMENT

Other targets include half a million trucks and buses to be in
operation by the end of the Fourth Plan, a two-thirds increase
over Third Plan levels. There is also provision for replacing obso-
lete shipping tonnage and for adding substantially to present
capacity in the hope that half of all overseas trade may be mov-
ing in Indian ships ten years from now.

The Fourth Plan introduces important changes in emphasis.
The rail share is 52 percent of available resources, compared
with 67 percent in the Third Plan, while roads and road trans-
port increase their share of the total from 24 to 30 percent. In
absolute amounts there is a 71 percent increase in highway out-
lays and a 150 percent increase in the aviation budget, com-
pared to only a 7 percent increase in railway expenditures. (See
Table I4.)

The transport program, then, seems to be moving in the right
direction to correct some of the past imbalances. But a closer

TABLE 1-4. Fourth Plan Outlays of Public Funds for Transportation

Outlays Percentage
Sector (in crores ;i:;?:;ﬁi increase over
of rupees)s Third Plan outlays

Railwaysb® 1,410 52 7

Roads 760 28 71

Road transport 65 2 141

Portse 242 9 155

Shipping g0 3 120

Inland water transport 13 1 333

Cuvil air transportd 125 5 150

Tourism 25 1 317

Total transgort 2,730 100¢ 37
Total development

expenditures 16,000 8s

Source. Government of India, Planning Commission, Fourth Fite Year Plan. A Draft Outline
(1968), pp. 43, 207.

a. One crore = 10,000,000, The official rate of exchange was 4.7 rupees to one U.S. dollar
until 1966, when the rupee was devalued to 7.5 per dollar.

b.In addition, 684 crores of rupees are expected to be made availoble from the Railway
Depreciation Reserve Fund.

d. Includes 40 crores of rupees from depreciation funds of the air corporations and also

c. Includes expenditures on lighthouses and on Farakka Barrage Project in the Fourth Plan
expenditures on meteorology.

e, Bocause of rounding, total exceeds 100.



THE TASK OF INDIAN TRANSPORT 13

look reveals that in important respects the program does not
take into account some of the critical goals established for the
development plan, and does not appear designed to bring about
the changes recommended by the Committee on Transport Pol-
icy and Coordination. Many of the elements necessary to sup-
port Plan objectives are mecluded, but the program as a whole
lacks the necessary linking with specific targets and reforms.

Almost entirely overlooked are the transport measures that
could help support efforts to achieve India’s Fourth Plan goals
for agriculture and rural development. There are nc specific
provisions for the delvery of agricultural mputs or for market-
ing agriculture produce, and failure of the central government
to share in responsibility for these aspects of the agricultural
effort may well mean that tagets for fertilizer distribution and
increased food marketing will not be attained.

The Fowrth Plan program is also silent on road-rail coordi-
nation, one of the Committee’s principal objectives. It does not
exploit the possibilities of mtegrated freight services by road
and rail, nor does 1t focus on promoting the speciahized services
which the Committee has concluded the railways are best suited
to perform. The Plan 1s essentially a listng of what 1s to be
accomplished by each method of transport and by each admin-
istrative agency, without attempting to determine the best total
system that technological innovations make possible. These
weaknesses leave the impression that some urgently needed
changes in Indian transport are not likely to materialize in the
period of the Fourth Plan.

India’s principal transport tasks have three main aspects, The
first involves the mamn intercity routes that serve industry pri-
marily. Here, the need is to modermze and operate major inter-
city transport facilities as an integral supporting system for
industrialization. Second is the local rural transport net that
supports agriculture. Here, at the local rural level, transport
will have to be made part of a total strategy for increasing the
food supply and for bridging the gap between the urban indus-
trial sector and the rural areas, in which four-fifths of the
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population lives. Third is the transport systems needed for viable
cities. In urban areas transport can help lay out new patterns
of urban settlement that will ameliorate the congestion of the
metropolis and provide new market towns for commercial agri-
culture.

No country has been able to resolve to universal satisfaction
the many complex issues that arise in the formulation of trans-
port policy. One reason is that technological changes in trans-
port affect large and durable nvestments that mvolve powerful
interests. It is not surprising, therefore, that the preoccupation
of Indian transport policy is with tensions inside the transport
field rather than with transport’s capabilities for promoting ex-
ternal development. This mtroversion, which is at the very heart
of India’s transport problems, has diverted attention from the
realization that transport can provide a potent tool for economic
growth and for the improvement of living conditions. How trans-
port changes will affect transport tends to become the focus of
concern, rather than how these changes can help feed the hun-
gry, transform rural society, provide new jobs, create business
opportunities, reduce production costs, stimulate exports, and
achieve a viable pattern of urbanization.

The Committee on Transport Policy and Coordination opened
the way for a fresh approach. It is now clear that “the signifi-
cance of the transport sector lies not only in the specific services
it renders, but even more in the unifying and integrating in-
fluence it exerts upon the economy, enhancing productivity
[and] introducing new stimuli to economic activity. . . ™

The period of transport rehabilitation following independence
has come to a close, and the opportunity to view the transport
function more broadly in relation to economic and social goals has
arrived. The purpose of this study is to analyze the directions in
which Indian transport policy should move to release dynamic
new forces for India’s economic lift-off, and to suggest in broader
perspective how distance affects development.

i Government of India, Planning Commission, Committee on Transport Policy
and Coordination- Final Report, p. 6.



CHAPTER 11

Intercity Transport and the
Development Program

THE GREAT DISTANCES separating India’s major
cities and the location of her natural resources have necessitated
long supply lines to meet the needs of an increasingly urban-
industrial society. India is only 40 percent as large as the United
States, but its major centers of population are far apart. It is over
a thousand miles from Bombay to Calcutta and close to a thou-
sand from Bombay to Delhi. Fiom Madras to Delhi is 1,500 miles.
Food grains travel hundreds of nules to feed the urban popula-
tion. Coal, the largest single item of traffic on the railways, moves
all the way across the country from the Bengal-Bihar district to
Bombay, where one-third of India’s manufacturing capacity is
concentrated.

Altogether, the main arteries of Indian commerce are carry-
ing a quarter of a billion tons of freight per year to connect
the major cities, to feed them, and to supply their industrial
plants with fuel and raw materials. The railways have provided
most of this support, assisted by inland water traffic in some
areas and by limited coastal movements of coal, cement, and
general cargo. Road tiansport has played a strong complemen-
tary role in recent years, particularly in the movement of ma-
chinery, consumer goods, and farm traffic. Road and rail trans-
port also share almost equally in the movement of passengers,
with long-distance air services playing an important supple-
mentary role. (See Appendix Table 5 for the Indian transport
system’s basic facilities and equipment.)

15
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Freight Traffic Patterns

While India’s national income rose 58 percent from 1850 to
1964, the rise in road and rail freight traffic was 170 percent.
(See Table II-1.) Approximately 30 percent more freight had to

TABLE II-1.  Freight Traffic and Economic Trends, 1950-64

(Index, 1950~51 = 100)

Year Road and National Industrial Population
ea rail® income? production P

1950-51 100.0 100 0 100.0 100.0
1955-56 138.1 1184 125.0 109.2
196061 211.8 144.1 177.0 121.1
1961-62 226.2 147.6 189.4 123.6
1962-63 253.3 151.1 203 7 126.9
1963-64 269 7 157.5 222.6 129.9

Source Government of Indin, Planning Commission, C ittee on Transport Policy and

Coordination, Final Report (1966), p 13.
a. Based on ton-miles
b In 1948-49 prices

be moved for every 10 percent added to total income. The rail-
ways, which are the largest public enterprise in the country,
carried three-fourths of this intercity traffic. They operate 35,000
miles of routes with three different gauges, but the broad gauge
lines are by far the most important, comprnising half the mileage
and moving 80 percent of the freight.! Seventy percent of rail
freight tonnage is accounted for by seven types of shipments:
coal, iron and steel, cement, himestone, metallic ores, food grains,
and petroleum,

During the first three five-year plans, freight movement on the
highways increased five-fold while rail traffic increased two and

! The meter gauge lines make up 44 percent of the system and the narrow
gauges 7 percent. Traffic on the system is heavily concentrated: 18 percent of
the network carries 61 percent of the load. Sections on this heavily traveled
part of the system average 10,000 tons of traffic per day.
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a half times. As a result, although truck transport was only
about 12 percent of the combined road-rail total at the begin-
ning of the period, it was 23 percent fifteen years later. (See
Table I1-2.)

TABLE -2, Freight Traffic by Rail and Road, 1950-66

Freight volume

Year J—
Rail Road Total
Billion ton-kilometers
1950-51 44 6 50
1955-56 6o 9 69
1960-61 88 17 105
1965-66 114 35 149
Percentage
1950-51 88 12 100
1955-56 87 13 100
1960-61 84 16 100
1965-66 77 23 100
Index
1950-51 100 100 100
1955-56 135 163 138
1960-61 199 916 212
1965-66 258 636 300
Sources: Government of India, Planning C ssi C ittce on Tr rt Policy and

Coordination. Final Report (1966), p. 10, data for 1985-66 supphed by Plnnning Commlsslon

The shift from rail to road has been primarily in high-value
commodities and perishables. In all parts of the country, trucks
are hauling rice, fruits and vegetables, textiles, machinery, iron
and steel, cement, building materials, canned goods, and proc-
essed food. On the route from Delhi to Bombay, approximately
40 percent of total tonnage represents products of agriculture,
and the largest single class of freight is fruits and vegetables
moving over relatively short distances. (See Appendix Table 6.)
At the same time, the railways have become increasingly in-
volved in the movement of bulk products. They account for 89
percent of all the coal that moves, 71 percent of the iron ore,
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78 percent of the cement, and 62 percent of all petroleum
products.®

The loss of some high-rated traffic to the truck has hurt the
railways, and the prospect of further diversions poses a con-
tinuing financial threat. Over half of rail freight revenues are
still derived from manufactures and other high-rated traffic, and
the questions are how far the shift from rail to road can be
expected to go, how these trends will affect the railways, and
what they will mean for rail and road investment plans.

With the development of rew methods of mechanical trans-
port, the pattern of goods movement has changed in all countries
of the world. The degrees of change have differed, but the di-
rections have been much the same. Typically the railways are
making moderate to substantial gains in volume, but the per-
centage of rail freight in the total is declining. Truck transport,
on the other hand, is registering very sharp gains both in abso-
lute figures and in its proportion of total freight. Air trans-
port and pipelines are filling new needs, while water transport
appears to be experiencing moderate growth,

Thus, in Japan between 1956 and 1965, the total increase in
ton-kilometers of freight moved was 93 percent. Rail traffic
increased 21 percent, and truck transport 346 percent. (See
Appendix Table 7.) In the Soviet Union, ton-kilometers by rail-
way tripled in volume between 1950 and 1965, as did river
transport, but truck transport increased seven-fold and pipeline
transport thirty-fold. In 1940 the railways of the U.S.S.R. ac-
counted for 85 percent of total freight, the highways for less
than 2 percent, and pipelines for less than 1 percent. By 1965,
the rail share had fallen to 80 percent, with pipelines and truck-
ing each up to 6 percent.’

Transport trends in the United States also reveal a faster
expansion of road transport relative to rail. While all forms of

?Government of India, Planmng Commission, Committee on Transport Policy
and Coordination: Final Report (1966), p. 11.

3See Holland Hunter, “The Soviet Transport Sector,” in New Directions in the
Soviet Economy, Studies Prepared for the Subcommittee on Foreign Economic
Policy of the Joint Economic Committee, 89 Cong. 2 sess. (1968), p. 576.
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transport have shown substantial increases since 1950, the rail-
way share of total freight has fallen from 56 to 43 percent,
with trucks increasing their share from 16 to 23 percent and
pipelines moving up from 12 to 19 percent. (For trends in United
States and Soviet transport, see Appendix Tables 8 and 9.) These
trends are paralleled by what is taking place in passenger move-
ment: in addition to the growth of private automobile ownership,
the trend in transport by public carrier generally favors road over
rail and, in recent years, air over surface,

Modernizing the Railways

For India the experience of other countries is a reminder that
with today’s wider choice of transport technology, each method
will tend to concentrate on those services for which it has a
clear competitive advantage. The corollary is that every effort
should be made to phase out as quickly as possible those services
which cannot in the long run hope to provide an acceptable level
of economy or quality.

In other words, India should avoid the use of resources to
provide services by rail if these can be performed more satis-
factorily by road, or vice versa. It is equally important to prevent
traffic from shifting from one mode to another if the shift is due
not to inherent capabilities but to temporary conditions that need
te be remedied.

Clearly a comparative advantage for the railways lies in the
transportation of large volumes of heavy traffic at low cost, and
they need to concentrate on doing this priority job effectively.
Railways could handle many other types of traffic efficiently in
conjunction with other modes, especially trucks, but would
have little hope of success if they tried to do the whole job
alone,

Steps are being taken to improve the inherent capabilities
of India’s railway transport and to strengthen its competitive
position. Diesel locomotives are replacing steam, larger bogie
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freight cars are taking the place of the small four-wheelers, au-
tomatic track signal control is being extended, and some meter
gauge lines are being converted to broad gauge. It is estimated
that 5,000 kilometers of line will be electrified by 1970, and
10,000 by 1975. By 1970, freight hauled by steam engines will
have declined to half the total, the rest being hauled by electric
and diesel locomotives.*

How much these steps will actually strengthen the position
of the railways depends on whether they improve services hold-
ing real promise for the future. One promising possibility is the
use of unit trains for moving large quantities of bulk commodi-
ties between points of major traffic origin and destination, such
as mines, ports, and large mdustrial users. Unit trains perform
like a giant conveyer belt, bypassing intermediate freight yards
and moving very large volumes of bulk traffic at high speed.’
They greatly reduce the cost of moving coal, iron ore, and food
grains, and yield substantial dividends for both the railways
and their customers. India has introduced some unit trains, but
there has been no effort to initiate extensive operations of this
type.

Another goal which new investments might seek is to re-
duce the time required for transit on the Indian railways. A
full carload may take six weeks to get from Madras to Delhi—
an over-all speed of 1.5 miles per hour. A small shipment be-
tween terminals off the main line may take six months. Not
only excessive delay but the uncertainty of when delivery will
be made or when the journey will start make it difficult to con-
duct business economically. Much of the time loss is due to
the absence of coordination between railways and trucks. Freight
may move at reasonable speed on the main lines, but the time
spent in terminals and yards may sharply reduce total transit

1A discussion of improved operation of Indian and Soviet railways is con-
tained in Holland Hunter, Soviet Transport Experience. Its Lessons for Other
Countries (Brookings Institution, 1968).

5On one rail line in the United States, 150 round trips per year were accom-

plished on a unit trmn route compared to 18 round trips accomplished with
conventional trains. Volumes are as high as 12,000 tons per train,
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speed. The solution lies in a variety of related measures, including
terminal modernization, better communications, and use of trucks
for pickup and delivery.

The development of container traffic is a major potential for
overcoming some of the inherent inadequacies of the railways
and for avoiding unnecessary investments in highways, trucks,
and railway cars. Containers can reduce handling costs, paper
work, time delays in pickup and delivery, and losses from break-
age and pilferage. Investment in flatcars for container traffic per-
mits the line-haul economy of the railways to be realized along
with fast transfer and the door-to-door service of the truck.
Containers could be mterchanged among all methods of transport
and between rail gauges to provide an important degree of co-
ordination in Indian transport.

A variation of container movement 1s piggyback operations—
carrying truck trailers on railway flatcars. Piggyback service
in the United States has been found to be less costly than truck
movement for all hauls over 100 miles. The cost of transporting
20 tons of goods 500 miles by trailer-on-flatcar was found to be
only half as much as by over-the-road truck, and 30 percent
less than by conventional boxcar." Savings through container-
ization are generally comparable to those by piggyback. Charges
for moving 10 tons of glassware approximately 500 miles in
the United States by container are less than half the rate by
boxcar.”

Another possibility for time-and-cost saving lies in railway
communications, which greatly need improvement if they are to
contribute to efficient utilization of equipment and reasonable
standards of service. Indian railway management is fed informa-
tion on traffic demands and available capacity by telephone
facilities, which are much too slow to provide current infor-
mation. Modern microwave communications plus the computeriza-
tion of information on traffic demands and rolling stock availa-
bility could greatly increase rail performance. In the United

P E. C. Poole, in Raflway Age, August 26, 1957, pp. 16-20,
! Traffic Management, Vol, 17, No. 2 (February 1965).
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States, computerized traffic control has made it possible to get
40 percent more use per freight car.

Integrating Rail and Road

Further promise for speeding service lies in the effective use
of motor trucking to supplement or supplant railway opera-
tions. The railways could make contractual arrangements with
trucking firms for pickup and delivery service, or they could
operate the service themselves. Trucks could also be used off the
main line, where traffic is light and where a multiplicity of
pickup points and destinations creates long delays on the rail-
ways. Some moves have been made by the Indian railways to
operate their own trucks, but the effort has not been popular
either with railway officials or the states. Railway administra-
tors have not been easily won over to the idea that they are in
the transportation business, and the states have not encouraged
railways to engage m truck transport, since the rail system is
a function of the central government while road transport is
under state control,

In any event, effective rail transport requires a shift of small
shipments and short hauls from rail to road, and only truck
transport can furnish these services with the necessary speed
and frequency. Trucks are also favored for fragile goods, since
protective packaging may make rail costs excessive. While these
alternative road services could continue to be provided exclu-
sively by private truckers, the pressures are mounting for oper-
ation of some road freight services in the public sector. The
railways have the managerial skills and the facilities to bring
this about, and the integration of public sector freight services
in this way seems preferable to the proposed interstate truck-
ing lines that would operate under a separate public corporation,
Furthermore, the need is not primarily for interstate trucking
but for local pickup and delivery and for branch line services. If
these services could be furnished by an integrated rail-highway
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operation, the railways would benefit from road transport de-
velopment rather than be put at a disadvantage.

The transport company as a means of integrating road and
rail and other transport services is being developed in varying
degree in other countries. The Canadian National Railways in the
public sector and the Canadian Pacific Railways in the private
sector operate not only rail services but trucks, ships, and air-
craft. Rate policies are designed to encourage the economic use
of each method. In Japan, Nippon Express, originally established
by the Japanese National Railways to provide truck pickup and
delivery service to and from rail stations, operates trucking
services throughout the country. Some method of providing an
integrated road-rail service in India seems essential to the finan-
cial future of the railways, the provision of satisfactory service,
and the avoidance of excessive transport investment.

Road Transport: Growth and Inadequacies

The vitality of the railways depends on selective moderniza-
tion where new techniques prove economically desirable, com-
bined with the integration of rail operations with other trans-
port media. It is especially true that a strong railway system
depends on good road transport. Trucks can take over the short
hauls, small shipments, perishables, fragile goods, and other
traffic that moves by railways at a loss. The road transport revo-
lution needs to be accelerated to permit an economic sorting out
of traffic that can be «.dvantageous to both carriers.

Since the beginning of the First Plan period, India has in-
creased its surfaced roads by 82 percent; in the past ten years,
10,000 kilometers of newly surfaced roads have been constructed
annually. The number of motor vehicles in the country had risen
to over a million units by 1966, and commercial vehicles on the
highways had nearly tripled during the preceding decade and a
half. (See Table I1-3.)
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TABLE I-3. Growth of Road Network and Motor Vehicles, 1951-66
(In thousands)

Kilometers of roads

Year
Surfaced Unsurfaced Total
1951 156 242 308
1956 182 314 495
1961 234 471 705
1962 246 499 745
1963 251 501 752
1966 (est.) 284 674 958
Percentage increase, 195166 82 179 141
Trucks and buses in operation
Year Trucks Buses Total
82 34 116
1950-51 119 47 166
192‘5;26 168 57 225
19 1 28
1965-66 255 73 3
Percentage increase, 1950-66 211 115 183

Sources: Data on length of roads from Government of India, Planning Commission, Com-
mittee on Transport Policy and Coordination Final Report {1966), p. 62, and on numbers of
trucks and buses from the Planning Commission

The growth of road transport in India, however, has not al-
ways been a welcome trend among government officials, and the
progress of rnad transport in India has been less rapid than in
other major nations of the world. (See Appendix Table 10.)
This relatively new technology is seen as wasteful of resources
and as in costly competition with the rail transportation sys-
tem to which India is heavily committed.

Viewed in the larger context of Indian economic development,
however, the expansion of motor transport will not be detri-
mental to the railways because it will play an essential ro'e in
the expansion of agricultural development and industry. The
limited accomplishments to date have had impressive results.
Roads have opened up new geographic areas and new areas of
economic opportunity. Motorized transport has begun to supple-
ment the bullock cart and to provide an extensive network of
passenger travel, thus beginning the task of building the neces-
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sary economic and social ties between rural India and the urban-
industrial economy. In manufacturing, too, shippers have found
that it is often cheaper to pay more for road transport in order
to pay less in total distribution costs.

There can be no revolution in agriculture without a revolution
in road transport. The expansion of consumer goods production
will also require trucking services, and on a large network of
lightly traveled routes the motor vehicle rather than the rail-
way will be the only practical method of transport. The result-
ing growth of highway transport will have far-reaching eco-
nomic effects, including the creation of jobs and new business
opportunities. All of this will add to the total volume of traffic
in which the railways share. The railways will continue to carry
large absolute amounts, but a proportionately smaller part of
the total.,

Obstacles to the efficiency and economic expansion of motor
trucking thus also impede the growth of the Indian economy and
of railway traffic resulting from economic growth. One of these
impediments is the state of the highways. Four out of five miles
of national highways are one-lane. There is not yet a completely
connected national system; 400 kilometers of gaps are yet to be
closed, and more than 50 major bridges need to be built. Cul-
verts and bridges are often weak, and pavements inadequate,
State and district roads, which comprise the rest of the main
road system, are even pcorer than the national highways. Nar-
row and bumpy, often flooded during the monsoon, they are se-
verely limited in load-carrying capacity and permissible speed.
And on the vastly larger network of village access roads, condi-
tions are generally so poor that motorized traffic is impossible.

Another major handicap to efficient 10ad transport is the in-
adequacy, in both quantity and quality, of available commercial
vehicles. The ratio of trucks to population is considerably below
that in other poor countries. Much of the fleet is always immo-
bilized by the breakdown of over-aged vehicles, lack of parts,
and inadequate repair facilities. Many over-the-road vehicles
are too small to furnish economical transport, and there are not
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enough small pickup trucks to meet the special needs of agri-
culture.

Truck and bus production is now only 40,000 units a year,
little more than enough to maintain the present operating fleet.
Assuming that ten percent of the vehicles now operating will
have to be retired each year, replacement needs will be approxi-
mately 83,00C annually. Estimates of a sharp rise in goods
movement and bus travel over the next five years (80 percent
for trucking and 50 percent for bus travel) indicate that new
vehicle requirements will total 242,000 during the Fourth Plan,’
without taking local farm tiansport needs mto account. Annual
output will have to be incieased to well above 100,000 units by
1970, two and a half times the 1965 level.

Truck tractor and semi-trailer combinations could furnish
India with substantially lower-cost transport, but such vehicles
cannot now be operated due to the low capacity of bridges on
most of the system. The loss to the economy resulting from this
constraint is considerable. The estimated cost of hauling light
merchandise in conventional 8-ton single unit trucks is substan-
tially greater by road than by rail for any trip over 100 kilom-
eters. At 250 kilometers, tiucking with this equipment costs twice
as much as by rail. But when a 13-ton tractor semi-trailer is
used, transport cost is about the same by road as by rail up to
250 kilometers, and the speed and service by truck are likely
to be far superior. (See Table II-4.) The significance of these
comparisons is not in their effect on the competitive position of
road and rail but in the fact that, with larger vehicles avail-
able, shippers now depending on small trucks could cut their
costs in half.

India’s tax and regulatory policies also reduce the efficiency
of road transport. Licenses for intecistate trucking operations
are made available only on a reciprocal basis, with each state
limiting the permits it issues to the number another will grant.
The number of licenses issued is thus the result of laborious bar-

8 Memorandum from the Planming Commission, Government of India, April
1666,
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TABLE II-4. Comparative Costs of Road and Rail Haulage
(In rupees per ton)

Railways+ Road®

Distance 13-ton tractor
in Bulk com- Laght and 8-ton
kilometers modities merchandise semi-trailer trucks

trucks

50 6.53 14.86 5.67 9.76
100 735 16.02 972 17.12
150 8.18 17.18 13.27 23 22
200 9.00 18.34 16.60 29.50
250 983 19.50 19.88 35 35
300 10.65 20,66 22.59 42 16
400 12 36 22 g8 29 85 5577
500 1395 25 30 37.10 69.38

Source Government of Indi, Planning Comnussion, Committee on Transport Policy and
Coordination Final Report (1066), p 28

a. Broad gauge only.

b. Road cost estimates for 8-ton trucks are based on the use of roads as they are at present,
and those for 13-ton trucks on the use of “good” roads, that 1s, roads that can carry the much
greater loads,

gaining, m which existing transport agencies (including the
railways) have the right to protest each application. There are
always objections to the issuance of a certificate for trucking
over 300 miles. Generally only a temporary certificate is granted,
for one month or even for one round trip, with the result that
the truck operator wastes endless time 1enewing licenses.

Financing cieates added problems. A tiuck that costs $5,000
presents a heavy financial burden to Indian operators, but there
are no adequate means of obtaining a loan, and finance compa-
nies charge as much as 30 percent interest and require payment
in 24 months, Large numbers of trucks are regularly repossessed,
and there is often a scarcity of buyers, not because there is no
need for trucks, but because financing costs add to the proba-
bility of unprofitable operations.

Additional burdens result from high taxes and local octroi
levies. A truck operating from Delhi to Bombay stops 27 times to
pay an average of 100 rupees to various tax collectors en route.
Equipment and goods in transit, both representing significant
amounts of capital, are stopped one-third of the time during
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this journey. Further delays are experienced when trucks are
held at check points to examine cargo for sales tax enforcement.
Truckers must show the origin and destination of each consign-
ment, and its value. Declarations are often double checked by
examining the cargo, involving long delays which drivers may
avoid by paying the inspector. The resulting costs to the truck-
ing industry are passed on in the form of higher production
costs for industry and agriculture.

Despite these delays, truck transport is still much faster than
rail (see Table II-5), and it can also be profitable. For example,

TABLE II-§. Average Time by Rail and Truck between Bombay
and Selected Centers

Average number of hours

Center
By rail By road
Poona 48 8
Baroda 72 45
Ahmedabad 72 65
Nagpur g6 55
Hyderabad 120 65
Madras 192 8o
Delhi 192 150
Caleutta 216 180
Sataras 144 15
Sanghs 168 24
Indore® 192 50
Bangaloret 192 50
Mysorer 240 6o

Source: Government of Maharashtra, Finance Department, Report on Reglonal Transport
Survey of Maharashtra State (Bombay, 1968), Vol, I, Pt, I: “Report,” p. V-81,
a. Involves transshipment at change of rail gauge,

Southern Railways in Madras owns and operates a fleet of trucks
and buses in Southern India that provides excellent service and
yields a substantial return. Package goods weighing up to 200
pounds are carried at rail rates on reliable schedules, with the
help of a large network of company booking offices and agents.
Among the principal goods carried are clothing materials, en-
gines, machine tools, tires, household articles, tobacco products,
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and general merchandise. Although taxes are high, the company
is able to finance a retirement fund, education and medical
expenses, recreation facilities, bonuses, and other benefits.

Notable in the Southern Railways operations is the emphasis
on maintenance and management, with modern workshops that
do a general vehicle repair business as well as keep the Southern
fleet in condition. Overloading 1s prohibited, drivers are scien-
tifically trained, and the company policy is to support increased
taxes for road improvement. The benefits of this policy can be
seen in the large mileage of two-lane roads in’Madras State, in
the extensive use made of modern road machinery, and in a
separate highway department responsible for the road system.
Road taxes are used to support the state highway program and
to aid local roads, and no local octroi taxes are levied.

The economic advantages of road transport in India are amply
demonstrated by the growth and viability of the industry in
the face of so many obstacles. But only substantial changes in
policy will permit 10ad transport to develop its full potential.
Changes of attitude might be fostered by the demonstration
effect of a nationwide system of container freight, and by will-
ingness of the railways to operate pickup and delivery truck
services and other supplementary trucking operations. These
developments can help to relieve the truck operator of the many
unnecessary controls that today inhibit efficient transport and
raise the cost to consumers.

The current status of long-distance truck transport in India
suggests that for some types of traffic moving between major
terminals it might be more satisfactory to develop air cargo and
integrated air-truck systems. The introduction of planes with
very large freight-carrying capacity has upset previous calcu-
lations of relative economy. It now appears that, from a total
distribution viewpoint, marketing by low-rate but slow surface
methods may be more costly than high-rate but fast air trans-
port.

The large jets have a payload of over 40 tons. On the 750-mile
Bombay-Delhi air route, their speed of 600 miles/hour would
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permit three or four round trips per day, compared with perhaps
three round trips per month by truck. Thus, while one truck
carrying 5 tons each way might generate 22,500 ton-miles per
month, a single plane operating 25 days could generate 6,000,-
000 ton-miles. In a few years the jumbo jets will be able to pro-
vide three times as much transportation as the current models.
These developments have particular significance to India, where
long distances separate major rdustrial centers and there are
so many obstacles to speedy seivice on the ground. The higher
costs of air cargo might be more than offset by economies real-
ized from changes in plant location, production schedules, in-
ventories, warehousing, and distribution methods.

Integrating Land and Water Transport

The principal task of transport systems development is to co-
ordinate road and rail transport. But integration of land with
water transport also has a vital role, mainly involving transfer
operations at the ports and the use of coastal shipping as an
alternative to land transport,

Coastal shipping has not been a major factor in Indian trans-
port, but the possibilities of fleet modernization and improved
port facilities suggest that its role in the movement of coal and
other bulk commodities could be much greater. About 4 million
tons of dry cargo are tiansported in cnastal ships, nearly half
of it coal moving from Calcutta to the ports of Southern India
and the Western Coast. Salt is brought to Calcutta on the return
trip. Other cargo includes food grains, fertilizer, cement, jute,
tea, and iron and steel products. Total dry cargo tonnage has
nearly doubled in the past fifteen years, and oil traffic has
tripled.

Shipments by water are generally costlier than by rail be-
cause most water trips involve two overland movements. Coal,
for example, moves overland from the mines to Calcutta, and to
reach its final destination usually requires another rail haul,
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The distance from East to West Coast ports is also much longer by
water than by land (4,700 kilometers by sea from Calcutta to
Kandla, compared to 2,400 kilometers by rail). Ships using Cal-
cutta have to travel 126 miles upstream over a dozen sand bars
in the Hooghly River to reach port. There are long delays because
of waits for favorable tides, and only about two-thirds of the ca-
pacity of a 10,000-ton ship can be used in the shallow waters.
All of these factors, together with the lack of mechanical load-
ing and unloading equipment, increase the cost of water trans-
port.’

The economics of sea transport may be affected importantly,
however, by the proposed new port of Haldia, 63 miles below
Calcutta. The new facility will reduce the trip upstream from
the Indian Ocean from three days to one, and modern handling
equipment will further reduce ship turn-around time, It is esti-
mated that the full cost of coal movement by modern 15,000-ton
colliers using Haldia will be lower on several routes than the all-
rail cost. The journey between the East and West Coasts might
be cut 600 kilometers by the proposed canal that would permit
ships to pass between Ceylon and India rather than having to
round Ceylon.

The economics of both domestic and international water
transport depends to a major degree on what is done to improve
port efficiency. Beside her 7 major ports, India has 20 inter-
mediate and 150 small ports. The major Indian ports handle
about 50 million tons of traffic per year. (See Table II-8.) The
persistence of port congestion has had damaging effects through-
out the transport system, for delays at the port accentuate short-
ages of surface transport equipment everywhere. Increased port
efficiency depends in part on solving the bulk handling prob-
lem. The mixing of bulk and general cargo ships seriously re-
duces port capacity and creates confusion and high costs in
shore operations. It is virtually impossible to coordinate the

¥ See Government of India, Planning Commission, Committee on Transport
Policy end Coordination: Final Report, Chapter VIII.
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TABLE -6, T'raffic Handled by Major Indian Ports, 1964-65

Total
imports and
Ports exports Percent
(in millions of tons)

Bombay 17.3 36
Calcutta 11.1 23
Mormugao 6.6 14
Madras 4.4 9
Visakhapatnam 3.9 8
Cochin 2.8 6
Kandla 2.3 5

Total 48.4 100

Source. Government of Indin, Planning Commission, Committee on Transport Policy and
Coordination+ Final Report (19868), p. 134
a. Percents do not total 100 because of rounding,

flow of bulk commodities, which is continuous, with the flow
of general cargo, which is erratic.

The successful emergency handling of very large wheat ship-
ments during 1966 indicates that much of the problem in bulk
transport could be resolved by mechanizing port operations.
Labor-intensive methods have been a costly way of providing
jobs. An unloading rate of 1,000 to1 s of food grains per vessel
per day at Calcutta compares with 4,000 tons at Madras and
6,500 tons at Kandla, where there are semi-mechanical unloading
facilities.

Productivity could also be substantially raised through the
use of containers for general cargo. The amount of cargo
worked per hour with the newest general cargo liner is only
about ten percent of what can be accomplished with container-
ized cargo. While a conventional cargo liner may spend three
to four days in port, at costs of $3,000 or more per day, con-
tainerized ships can load and unload the same cargo in eight to
ten hours. Other promising possibilities include all-purpose cargo
vessels carrying barges which can be preloaded prior to the
ship’s arrival in port. By lifting the lighters on and off with a
shipboard crane, loading and unloading can be accomplished in
shallow water, industrial docks can be served along rivers and
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inland waterways, berth congestion is eliminated, and turn-
around time cut in half."

Mechanization and the introduction of modern ships can thus
assure more effective use of investment in both port facilities
and the ships that use them. Since labor costs are low, it will
pay to use labor-intersive methods where they can get the
same job accomplished in the time that mechanical methods
would require. Often this cannot be done, however, and the sub-
stitution of labor for capital leads to inefficient use of ships,
docks, and surface tran.port equipment.

India’s mounting port traffic calls for further cost-effective-
ness studies of new ports and port improvements, such as the
Ministry of Transport’s study of Haldia. Also needed are fore-
casts of port traffic on a national basis, and the use of opera-
tions research techniques to distribute traffic in accordance with
available capacity of both the ports and the connecting land
transport lines. The possibility of much greater exports of iron
ore and other minerals also suggests the need for coordinated
railway-port investments designed to reduce costs and improve
India’s competitive position in world markets.

Rates and Service

From the viewpoint of un integrated transport system, India’s
present rate policy has important deficiencies. As in other coun-
tries, the period of transport monopoly permitted rates to be
based on what the traffic would bear. The charges for moving
low-value commodities often consisted only of the costs directly
attributable to handling the traffic, with perhaps some contribu-
tion toward overhead. High-value commodities, on the other
hand, were charged a disproportionate share of common costs

10See U.S. Maritime Administration press releases, Feb. 23, 1966, and May 19,
10686,
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because the higher rates were insignificant in relation to the final
price of the products being moved. In many cases this rate
structure persists.

Today the goods on which railways charge high rates are es-
pecially vulnerable to road competition. They are often high-
value goods moving in small consignments and requiring speedy
delivery and careful handling—shipments made to order for the
truck. Low-rated commodities, on the other hand, tend to stay
on the railways. Railways have the capacity to carry them and
to do so cheaply, while trucks are not designed to move large
shipments over long listances, and low-rated commodities have
no need for fast over-the-road service. The result of traditional
pricing policies, then, is for the most remunerative traffic to
shift to road, leaving to the rails the traffic that may fail to pay
full costs.

The outcome is highly detrimental to the railways. When
rates by rail are higher than by road, the inevitable shift from
rail to highway creates pressure to provide more highways and
trucking, But rail rates that are below cost may also have un-
favorable effects by attracting excessive traffic to the railways,
creating .. sestion, and reducing the quality of the service."
In many .uscices the policy may have additional uneconomic
effects. Low rates on fuel and raw materials may influence in-
dustrial location decisions that ignore the real costs of trans-
portation, thus adding to the nation’s total transport bill.

In recent years, steps have been taken to alter the Indian rail-
way rate structure to bring it more into line with costs. Rail
charges have been moved upward on bulk commodities such as
iron and steel, cement, limestone, ores, salt, and petroleum.
Rates have been lowered on tea, rubber, hardware, tobacco,
sugar, and biscuits. At the same time, a surcharge of 20 percent
levied on “smalls” was extended to somewhat larger shipments

1 James R. Nelson, “Pricing Transport Services,” in Gary Fromm (ed.), Trans-
port Investment and Economic Development (Brookings Institution, 1965),
p. 218,
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because existing rates failed to cover handling costs.* These
changes in rail rates have been narrowing the gap between costs
and prices and have created a sounder basis for road-rail com-
petition,

But the adjustments have not gone far enough, and the obsta-
cles to more realistic pricing are formidable. The objective of
maintaining uniformity of railway rates throughout the coun-
try often conflicts with the objective of introducing cost-based
rates. Uniform rates do not permit high costs on branch lines
or meter-gauge routes to be reflected in prices charged, and they
deny rail users the savings reahzed on high-density lines wheie
costs are below average. Nationwide rates also make it impos-
sible to reflect the differences in costs resulting from differences
in topography, climate, und railway gauge. The system provides
no incentive for regional railway managements to reduce costs,
puts the railways at a competitive disadvantage with road trans-
port, and results in an economically unsatisfactory allocation of
traffic and investment.

For trucking services the task of rate making is much less
a problem. Truck costs are mostly direct costs, since the right
of way that is overhead for the rails is paid for largely through
taxes collected on a mileage basis. The main problem is that the
general level of truck rates 1s higher than it should be because
of taxes, licensing 1estrictions, financing costs, bad roads, and
uneconomic equipment. As a result, the shift from rail to road
has been much slower than would otherwise have been the case,
thus adding to uneconomic railway operations and investments.

Among the purposes of transport charges are to assure earnings
adequate to finance the necessary transport facilities and to
provide a return on the investment. “Taken as a whole, the oper-
ations of each system of transport . . . should earn at least that
rate of return . . . obtained in alternative forms of investment.”®

12 Details are set forth in “Memorandum Explaming the Proposals for Adjust-
ments i Fares and Freight Rates for Coaching and Goods Traffic, to be effective
from 1-4-19686," 1ssued by the Ministry of Railways ( 1966),

14 Committee on Transport Policy and Coordination: Final Report, pp. 35-38.
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Increases in rail rates have not been sufficient to do these things,
and have been principally a means of covering increased operat-
ing costs. They have not permitted an adequate depreciation
fund nor a return on mvestment comparable to the earnings of
other economic activities. In the private sector it has been esti-
mated w..t rates of return average about 12 percent, whereas the
Indian Railways estimated their return at 6.7 percent.” Elsewhere
it has been estimated that the rate of return on rail investment in
the Third Plan was no more than 3.5 to 5 pescent *

Since the railways are India’s largest busincss operation, and
since the demand for their services has been consistently high,
the apparent conclusion 1s that they should earn erough to fi-
nance as much as possible of their investment program inter-
nally rather than from general funds. In addition they should
be in a position to contribute financially to the development
program. These goals suggest the desiralility of marketing stud-
ies to determine the transportation needs of business and in-
dustry, the relation of price changes to demand, and ways of
improving rail service and efficiency by adjustments in the de-
mand fe: transport as well as in the supply. A mutual under-
standing of carrier potentials and shipper requirements has be-
come necessary to the effective and profitable operations of both
participants. The Indian railways have not yet entered the era
of selling their services and developing cooperative arrange-
ments with their customers. The growth of road transport is
hastening the day.

Accommodating Intercity Travel

Rail freight movement and the policies required to improve
it are closely related to passenger traffic that shares the tracks
and other facilities, What the future holds for travel, therefore,

14 Government of India, Ministry of Railways, Indian Railways, 1963-64, p. 82

18 Louis Lefeber and M. Datta Chandhuri, “Transportation Policy in India,”

in Paul N. Rosenstein-Rodan (ed.), Pricing and Fiscal Policy (Massachusetts
Institute of Technology Press, 1964), p 103
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will be an important influence on freight operations. It will also
be a factor in the financial outlook, for the surplus revenue from
freight traffic now makes up for the deficit in passenger oper-
ations."

Passenger traffic by rail in 1966 was close to 100 billion pas-
senger kilometers—three times the volume of travel on U.S.
railways. (See Table II-7.) Travel has been increasing since

TABLE I~7. Passenger Traffic by Rail and Road, 1950-66

Passenger volume

Year
Rail Road Total
Billion passenger-kilometers
1950-51 67 23 go
1955-56 62 32 94
1960-61 78 57 135
1965-66 99 8s 184
Percentage
1950~51 74 26 100
1955-56 66 34 100
1960-61 s8 42 100
1965-66 54 46 100
Index
1950-51 100 100 100
1955-56 94 136 105
1960-61 117 246 150
1965-66 149 367 204

Source. Government of India, Planning Commission, Committee on Transport Policy and
goordlinatlan. Final Report (1966), pp. 10, 12, data for 1965-86 supplied by the Planning
ommission,

1950 at about the same rate as population. Much of the gain
was registered by commuter travel, which more than doubled
during the first three plan periods, while intercity traffic in-
creased only a third. (See Appendix Table 11.)
The slower growth of intcrcity rail trips was primarily the
result of bus competition. Bus riding nearly quadrupled be-
165ee Memorandum by M. R. Bonavia, in Government of India, Planning

Commission, Committee on Transport Policy and Coordination: Final Report,
p. 316,
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tween 1950 and 1966, and in the latter year acccunted for nearly
as much intercity travel as the rails. Bus use increased because
on many routes, where light traffic and short trips do not war-
rant frequent service, the smaller capacity of the bus makes it
the most economic method. The shift to bus has been a boon
rather than a loss to the railways, for rauway passenger service
on lightly traveled routes and for short trips is notoriously un-
economic. On 207 lines of meter gauge in Madras State, for
example, only 6 percent of passenger operations were able to
cover the cost of running the train, and 41 percent covered less
than half the operating costs.

Over the longer distances, where speed becomes important,
rail travel can be expected to give way to air competition as the
system and its equipment are expanded, Indian Airlines Cor-
poration serves 69 cities and towns and increased its patronage
from half a million passengers in 1955 to 1.2 million in 1965.
(See Appendix Table 12.) But air travel is still concentrated on
a small number of routes; only one out of 138 route segments
accommodates more than 300 passengers daily, and 76 routes
have fewer than 10 riders a day. Thus far, airline travel is
little more than one percent of intercity railway traffic.

Transport technology is advancing rapidly, however, and the
broad outline of India’s emerging pattern of passenger transport
suggests the need for many changes, generally in directions al-
ready apparent. A more extensive system of high-speed air serv-
ices will be required for business travel and tourism, while bus
lines will have to be extended on lightly traveled routes and to
the many communities that are not now served by public car-
rier. The railways will continue to be the primary carriers on
heavily traveled lines.

The charges for passenger travel are the primary determi-
nants of how the Indian people travel today. Fares are lowest

17 As of 1965, the fleet of Indian Awulines consisted of 4 Caravelles, 12 Viscounts,
10 Fokker Friendships, 8 Skymasters, and 36 Dakotas (Government of India,
Planning Commussion, Committee on Transport Policy and Coordination: Final
Report, p. 156).
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on ordinary bus and third class rail. From Delhi to Amritsar, for
example, a distance of about 300 miles, the bus fare is 12 rupees
compared to 14 by third class rail. The trip takes about 11
hours by rail and a half hour longer by bus. The air fare is 95
rupees for the 1 hour 20 minute trip. (See Appendix Table 183.)
The fare differential suggests that the 10 hours of time saved
by the traveler would have to be woith approximately 80 ru-
pees to make air travel worthwhile for the third class rail trav-
eler. This is 8 rupees per hour, equivalent to more than a dollar
at the current exchange rate. The result is that most people travel
by bus or rail, and that 97 percent of rail travel is third class.

In the next few years the availability of new jet aircraft with
substantially lower seat-mile costs will reduce fares and pro-
mote travel. Aircraft operating costs per seat-mile have dropped
from 4.6 cents for the DC-3 and 2.5 cents for the DC-6 to an
average of 1.3 cents for jet liners.” In the near future, the
jumbo jets, carrying 500 to 750 passengers, will permit fuiiher
cost reductions. These developments will make it possible to fly
between the principal cities of India for a third of the fare
charged today, provided the necessary foreign exchange 1s avail-
able to maintain a modern fleet. In addition, short-haul jets and
new vertical take-off and landing craft will be able to increase
the number of cities served by air and reduce the costs of
airports.

Growth of long-distance bus travel is still inhibited by poor
highways and restrictive licensing policies, but the sharp up-
ward trend in bus riding can be expected to continue as these
obstacles are gradually overcome. Where the highway network
is good, bus transport generally provides the lowest cost pas-
senger service for low density traffic, so that a larger propor-
tion of passenger traffic can be expected to move over the high-
ways in the future.

The indication that in the future all three methods of travel

18U.S, Federal Aviation Agency, “Direct Operating Costs and Other Perform-
ance Characteristics of Transport Aircraft in Airline Service, Calendar Year 1963
(July 1964), p. 18.



46 DISTANCE AND DEVELOPMENT

will play a substantial role in passenger transport suggests
joint planning of new investments to assure a satisfactory inte-
grated network. Since the major contribution of the railways
will continue to be the movement of freight, additional passen-
ger services should not be permitted to interfere with freight
operations where bus or air offer an alternative. Branch line
rail services should in many cases be discontinued, and the co-
operation of the states will be necessary in permitting rail
abandonments and in providing alternative bus operations. All
extensions of long-distance train service should be evaluated in
the light of probable developments in air transport, taking into
account that several generations of aircraft will evolve during
the service life of most railway equipment. Cost and service
comparisons will have to be made between rail technology and
tomorrow’s aircraft. And new technology may bring other choices;
thus, the introduction of high-speed giound transport using
guided air cushion systems may prove to be a feasible alternative
to air travel for some intercity routes.”

The Distribution Revolution

The advances taking place in transportation everywhere have
focused attention on the need to achieve an integrated network
that will make use of all available technology. Although this
requirement is coming to be more generally accepted, it is clear
that a broader systems concept needs to be introduced that in-
cludes the entire process of production and distribution. What
is needed—in India as elsewhere—is not simply the best trans-
port service but the lowest cost method of doing business. There
will be many different answers for the varied requirements of
Indian industry. For some types of economic activity the best

19 For the status of new passenger transport technology, see Howard R. Ross,
“New Transport Technology,” International Science and Technology, November
1066, pp. 26-37, and “High-Speed Intercity Ground Transport in 1980,” Journal
of the Stanford Research Institute, No. 12 (November 1966), pp. 2-11.
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solutions will be high-cost transport that achieves low-cost dis-
tribution. For other industries the situation may differ: higher
inventories and greater dependence on warehousing plus less fre-
quent transport may permit lower cost deliveries through full
carload or truckload rates. But in all cases the objective will be
to deliver to the customer the things he needs when he needs
them, at minimum final cost. In some cases this can be accom-
plished by greater speed and more frequent shipments, and in
others by slower transport but faster information exchange.

Assembly lines through which the processes of production
have been organized within a plant will in effect have to be
extended back to sources of materials and forward to retailer
and consumer. Coordmation of transport methods themselves is
one goal, but there is the further task of adapting transport
technology to effective methods of producing and marketing.
The potential savings to be realized by this broader systems
approach will grow as the volume and complexity of industrial
processes increase. This view of transport as an integral part
of other economic activities is not restricted to industry, how-
ever, for its application is essential to the effective relation be-
tween transport and urban design, and between transport and
the commercialization of agriculture.



CHAPTER III

Promoting Agriculture and
Rural Development

Preoccuration wiTH INTERCITY transport dur-
ing the first three Five Year Plans has left local rural transport in
extremely poor condition. The resulting immobility of Indian farm-
ers is one of the principal obstacles to agricultural productivity,
for mobulity and accessibility have a part m the total process of
growing and marketing food. It is transport that gets the fertilizer
delivered, that moves the crops to market, and that permits new
ideas to penetrate the villages. Unless the distances that separate
the rural from the urban-industrial economy are bridged, the effort
to increase farm output and to raise rural living standards cannot
succeed.

Eighty percent of India’s population lives in 570,000 rural
villages. The majority of these people have no contact with the
outside world. “We never see a stranger,” they say when a
stranger finally does appear. They also seldom see the literacy
worker, the agricultural extension agent, or the veterinarian.
One out of three villages is more than five miles from an im-
proved road. The villagers move on foot over tracks scored by
animals, where the going is rough even for the bullocks. This is
the setting in which India seeks in the Fourth Plan to saturate
the farms with fertilizers and to produce 80 million more tons
of food per year.

In the next five years Indian agriculture will not only be
called upon to rebound from the food deficit levels of the mid-

48
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sixties, but to feed the 60 million more people that will swell
the population by 1970, and to improve the diet of millions who
are now underfed. To do all this it will not be enough to produce
the necessary inputs for agriculture, and to help the farmer
pay for them and learn how to use them. It will also be neces-
sary to get them where they are needed at the time they are
needed. And it will be necessary to provide the market outlets
for surplus production and to move produce off the farm to
consumers.

Targets for Agriculture

The target for production of food grains by the end of the
Fourth Plan is about 120 million tons per year. This means 48
million more tons annually than in the great drought of 1965-66,
and 31 million moie tons than the record high of 89 million
tons in 1964-65. Targets for cotton and jute will be nearly
double the volumes currently produced. (See Table III-1.)

TABLE Wwi-1.  Fourth Plan Targets for Agricultural Inputs and Outputs
(In millions)

Percentage
Targets 1965-66 1970-71 increase over
1965-66
Inputs
Chemical fertilizer (metric
tons) 1.6 65 306
Irrigation (acres) 24.9 39.0 57
Land reclamation (acres) 4.2 2.5 cee
Tractors (thousands) 5.6 350 525
Outputs
Food gramns (metnc tons) 72.3 120.0 66
Cotton (bales) 4.7 8.6 83
Sugar cane (metric tons) 12,1 13.5 12
O1l seeds (metrnic tons) 6.1 10.7 75
Jute (bales) 4.5 9.0 100

Source Government of India, Planning Commission, Fourth Five Year Plan: A Draft Out-
line (1966), pp. 62-67.
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The impact of this expanded tonnage on transportation will
be intensified by two factors. First, the continuing growth of
population in urban industrial areas will require moving
greater amounts of food long distances to the cities. Second, in-
tensive agriculture will necessitate the movement of a greater
volume and variety of products from the urban industrial sector
to the farm. If agriculture 1s to meet the targets set for it, the
transportation burden will be much heavier in both directions.

This increase in agricultural inputs is an important new fac-
tor affecting transport demand.' In the past, when food output
could be raised by expanding the area under cnltivation, few
inputs from the outside were needed. But to achieve higher per-
acre yields from land already under cultivation requires the
delivery of a variety of inputs. These in turn create agricul-
tural surpluses to be marketed, and their delivery to market
enables growers to purchase the next series of inputs.

In this cycle, all-weather roads to Indian villages are a pri-
mary requirement. Improved transport can raise per-acre yields
by increasing the availability of fertilizers and by making ac-
cess to the village easier for technicians and agricultural exten-
sion workers. Transpoit improvements have already shifted
patterns of agriculture in some parts of India away from less
remunerative food grains to vegetables and dairy products.
Higher returns to the farmers resulting from this shift have
made it possible to purchase increasing amounts of inputs for
more scientific agriculture.

Although many factors contribute to agricultural advances,
“the use of commercial fertilizer is probably the factor most
responsible.” Obviously the effectiveness of plant nutrients can
be realized only if it is possible to make deliveries on time. For
this purpose roads and vehicles have to be provided, along with

! Lester R. Brown, “Population Growth, Food Needs and Production Problems,”
in World Population and Food Supplies, 1980 (Amencan Society of Agronomy,
February 1965), p. 11,

2 U.N. Food and Agricultural Organisation, The State of Food and Agriculture,
1963 (Rome, 1963), p. 137.
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a network of distribution centers within easy reach of the
farmer. Other inputs requiring prompt delivery include pesti-
cides, weed killers and rodent control materials. By 1970-71
the area to be treated with plant protection n:aterials is ex-
pected to quadruple, requiring a 167 percent increase in these
materials. Tota! seed delivery will reach a level of 1.3 million
tons per year during the Fourth Plan period, and the supply of
power-operated and manual equipment for plant protection and
irrigation will rise by one-third of a million units to a total
of 1.8 million.

The mechanization of agriculture will also require transport
to supply the farmer with fuel, lubricants, and spare parts.
The number of tractors on Indian farms is increasing noticeably
and where roads are adequate, the equipment is also used to
haul produce to market. In towns such as Ambala in Haryana
and Ludhiana in the Punjab, tractois canying whole families
ride to market with produce loaded n the trailer. Supplies are
transported to the farm on the back-haul. In 1960, however, out
of a total of 11 million tractors on farms throughout the world,
Asia (excluding the Soviet Union) had only 70,000, most of them
in Japan.

The use of some types of machinery is desirable even in
densely populated areas because it accomplishes two results that
could not be achieved by an equivalent use of labor. First, it
permits the rapid execution of tasks that nature compels the
cultivator to do at specific times. For example, it is necessary to
wait until the rains are over before preparing the land for the
next crop. If this is done quickly, the land can be used sooner.
Thus labor-saving methnds are basically time-saving methods
that permit better use of the land. The possibility of extending
cultivation from one crop per year to double cropping or to nearly
continuous cropping increases both output and employment. It
also assumes the capability of delivering industrial inputs, includ-
ing fuel and commercial fertilizers, to make continuous high
yields feasible.
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The Rural Transport System

India’s Fourth Plan targets for agricultural production and the
means of achieving them are ambitious indeed when measured
against the shortcomings of rural transport. It is estimated that
85 percent of the roads linking villages to the nearest surfaced
highway are mere foot tracks unsuitable for vehicle movement.
Of the 241,000 miles of village roads and 140,000 miles of dis-
trict roads, few have any surfacing at all. When the Third Plan
got under way, one out of three of India’s half a million villages
was still more than five miles from a dependable road connec-
tion, and 17 percent were more than ten miles distant. (See
Table III-2.) Very few Indian farmers more than a mile or a mile

TABLE -2, Percentage Distribution of Villages by Distance from an
All-Weather Road

Distance Percentage of villages

Within village 10.9
Up to 1.5 miles 18.2
Between 1.5 and 3.5 miles 20.7
Between 3.5 and 5.5 miles 12.3
Between 5.5 and 10 5 miles 15.9
Between 10.5 and 20 miles 9.6
More than 20 miles 7.8
Information not available 4.6

Total 100.0

Source: Data are based on a survey undertaken in 1959 by the Ministry of Community
Development, Government of India

and a half from a reasonably good road are using modern meth-
ods. Neither farm supplies nor new ideas are moving much be-
yond that. Since three-fourths of the villages of India are farther
than a mile and a half from an all-weather road, it appears that
under present conditions transport may limit the possibility of
improving the faimer’s efficiency to around one quarter of the
total farm population.
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Wheeled traffic in rural India is principally the bicycle and
the bullock cart. An estimated 12 million bullock carts are in
operation, the majority used exclusively for agricultural opera-
tions. They carry manure, seeds, and seedlings to the fields, and
harvested produce to storehouses or to the weekly markets,
“which take place regularly at the towns connected by good
roads....”?

The role of the bullock cart has declined with the improvement
of roads, and the availability of trucks. It was once common
to carry freight up to 50 miles by bullock, but now 25 miies is
generally the limit. In addition, the multipurpose bullock is losing
his economic justification for transport as electricity and me-
chanical devices reduce his nontransport uses. Tubewells, trac-
tors, and mechanical threshers release the bullock from water
bailing, plowing, and threshing activities. Thus, although these
animals have a reputation for furnishing low-cost hauling, in-
creasing mechamzation will make this largely an illusion. For
when the bullock is viewed as a means of transport alone, his
average ton-mile costs may be as high as 20 to 40 cents, while
service is no better than 8 miles per hour.’ In the Kanpur area,
case studies have shown that on the average, bullock cart charges
paid by cultivators for transporting groundnuts were 5.5 paises
per maund (82 pounds) per mile for a 20-mile trip, equivalent
to 20 cents per ton-mile. (See Appendix Table 14.)

For the future, shipments of substantial size moving over con-
siderable distances can be transported at reasonable cost only
by using motor trucks, and this is not possible where there are no
roads or on Indian roads classified as unimproved. Where there
is a motorable road, however, and sufficient volume to make use
of a truck, it is possible to reduce costs very sharply. For exam-
ple, when 150 maunds of groundnuts are marketed 50 miles away,

3 National Council of Applied Economic Research, Transportation Survey of
Madras and Pondicherry (New Delli: NCAER, 1985), p. 553.

#For details on bullock cart performance, see Government of India, Planning
Commission, Role of Bullock Carts and Trucks in Rural Transport—Case Studies
(1963).
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the cost per maund per mile is only 2.1 paises, or about 8 cents per
ton-mile. (See Appendix Table 15.)

Transport on village roads presents the worst conditions, but
agricultural marketing depends on the total system, and main
road transport 1n a state like Uttar Pradesh, for example, leaves
much to be desired. Many state 10ads are m bad repair. Pontoon
or boat bridges, often the only means of river crossing, may be
out of operation for as many as four months during the monsoou..
The movement of agiicultwal produce 1s also handicapped by a
trucking radius limited to 150 miles, by the limited number of
interstate tiucking permits 1ssued, and by numerous bottlenecks
in congested towns that further increase transport costs and re-
duce service. Octioi posts have become a major barrier to efficient
road movement. In Shahjahanpur, Bast, Jhansi, Faizabad, and
other districts, cash deposits have to be made at import bar-
riers, to be refunded at export barriers, and private agents
charge 9 to 15 1upees per truck per entry to provide credit for
operators who lack the necessary funds. All these obstacles stand
in the way of maiketing agricultmal output at reasonable re-
turns to the farmer.

The situation is not much better in the more developed state
of Maharashtra, Out 0. 34,361 villages covered during a recent
survey of transport, it was found that nearly 27,000 were off
the main road system, and that half had no approach roads link-
ing them to the mamn road. In some parts of the state, three-
fourths of the villages off the main roads had no connection, and
even among the larger villages with 2,000 people or more, 30
percent had no access roads. Of these villages without connections
to the road system, 11,222 were served by cart tracks and 2,231
by foot tracks.? (See Table I11-3.)

Although Maharashtra has been a pioneer in the establishment
of regulated markets, half the 36,000 villages in the state are
not near enough to the 226 mam market centers and 100 sub-

8 Government of Maharashtra, Finance Department, Report on Regional Trans-
port Survey of Maharashtra State (Bombay, 1966), Vol 1, Pt. II: “Appendices,”
Tables 6-8.
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TABLE W-3. Villages without Access to Roads in the State of
Maharashtra, 1966

Category Number of villages

Villages reporting 34,3618
Villages not on mamn roads 26,047
Villages without approach roads 13,890
Villages connected by cart tracks 11,222
Villages connected by foot tracks 2,231
Villages connected by rivers

or other waterways 446

Source: Government of Maharashtra, Finance Department, Report on Regional Transport
Survey of Maharashtra State (Bombay, 1966), Vol. I, Pt, II. “Appendices,” Tables 6 and 8.

a, Out of a total of 35,851 villages surveyed
yards to be served. For the 17,943 villages that do fall within the
jurisdiction of the regulated markets, the average distance to
market is nearly 13 miles. Nearly 16 percent are 20 miles away.
One-fourth of the villages included in the regulated market areas
have only cart tracks to the maiket place, while another 27 per-
cent are linked partly by village road or main road and partly by
foot track or cart track. Only one-fifth of the villages served by
regulated markets can reach the market town catirely by sur-
faced road. A 1ailway station serves 94 of the 226 regulated
markets, and another 30 are within *en miles of a railway,

Where no regulated markets are available, wholesale markets
serve some villages. There are now 799 villages with wholesale
centers—for the most part larger villages, but they represent
little over 2 percent of the total. (See Table ITI-4.)

The Impact of Poor Transport

In areas where transportation is poor, supply problems have
severely limited agricultural production. In many areas of the
Punjab, the clay surfaces of village access roads become so slip-
pery during two to three months of the monsoon that they cannot
be used by pedestrians, let alone animal-drawn carts or bicycles.
In these areas it has not been possible to grow vegetables and
other perishables for market, since transport must be quick and
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TABLE 1lI-4. Number of Villages and Towns with Wholesale Markets
in the State of Maharashtra

\ Percent

Ppldon W Ve e
market
0-1g9 18 6,678 6,696 0.27
200-499 28 10,385 10,413 0.27
500-999 8o 10,155 10,235 0.79
1,000-1,999 202 5,756 5958 3.40
2,000-4,999 281 1,934 2,215 12.69
5,000-9,999 161 144 305 52 70
10,000 and over 29 v 29 100.00
Total 799 35,052 35,851 228

Source Govemment of Maharashtra, Finance Department, Report on Regional Transport
Survey of Maharashtra State (Bombay, 1866), Vol I, Pt I “Appendices,” pp 1-2

reliable to enable producers to move their produce to town daily.
Even if a poor road is passable, the trip may be too hard on the
bullocks. Their principal task is to get the plowing and cultivat-
ing done, so that farmers hesitate to tire them by using them
for transport.

The attempt to increase milk production is also frustrated when
roads are poor. Milk producers living on bad roads find it uneco-
nomical to market therr smplus because the milk collector,
who travels by bicycle, cannot carry enough on a bad road to
make the trip pay. He is able to carry at least twice as much on
a good road, and therefor. avoids farms with poor access. The
only recourse for the isolated farmer is to dispose of his milk
locally for whatever he can get.

The return realized by wheat farmers is also limited by the
cost of transport over bad roads from village to main highway.
This cuts the farmer’s margin and prevents him from purchasing
the things he needs to run his farm efficiently. He is also unable
to specialize, for where transport is unreliable each grower has
to produce a little of everything to keep his family supplied. And
he retains more than he may actually need, knowing that in the
event of a shortage it would be difficult to obtain deliveries from
other sources. -
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The impact of village isolation is documented by a recent study
of agricultural conditions in Uttar Pradesh. This state of 90
million people in the Gangetic plain is a farming area of high
potential that suffers from low productivity. Wheat production
averages only 712 pounds per acre compared to 959 in Punjab
State. Rice yields are even more unfavorable: 655 pounds in
Uttar Pradesh compared to 827 in Punjab, 970 in Rajasthan, and
1,119 in Andhra Pradesh.

The result is that Uttar Pradesh, where one-third of India’s
wheat is grown, is a food deficit area despite good soil and the
availability of substantial ground water resources. The reasons
given for the backward state of agriculture are the absence of
sufficient tubewells for irrigation, the short supply of plant nu-
trients and other inputs, and the lack of credit facilities. But in
eurly 1967 a report prepared by the state government in Lucknow
introduced evidence of still another factor: the extreme difficulty
of marketing crops or of obtaining needed inputs in an area where
most farmers are miles away from an important market, and
‘ten far removed from a road. Fully 36 percent of the vil-
lages are without a road, and in hilly areas 50 percent have no
road connection.

Road conditions in Uttar Pradesh are an important factor in
the lack of tubewells, shortages of fertilizer, backward agricul-
tural techi..ques, and failure to produce more remunerative crops
for market. All of these conditions reflect the difficult supply
lines to town centers that provide both a market and a source
of inputs and technical help. Farmers are not drilling enough tube-
wells because accessibility is required to get the drilling equip-
ment to the site. Without transport at reasonable cost it is not
possible to supply the inputs that modern agriculture requires.

Access to market is not simply a matter of road condition,
however, but also of distance to be traveled. For example, of the
villages in Uttar Pradesh with no road, 46 percent are 5 to 10
miles from an important market, and 21 percent are more than
10 miles away. Even the 28 percent of villages located on a
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surfaced road are often remote from market, with fully 11 per-
cent more than 10 miles from a major center. These distances
are formidable where transport depends on bullock carts, camels,
or headloading. But for the other 38 percent of the villages lo-
cated on unimproved tracks, the trip to market is even more
difficult. (See Appendix Table 16.)

Effects of Transport Improvements

What happens when rural transport is improved has been
demonstrated by the village of Wazirpur in Gargaon District,
Haryana, where a 12-foot tarred road has brought about sig-
nificant changes. Previous to completion of the road, it was pos-
sible for the village to obtain cash from the outside only twice
a year at the harvest. Now cash is entering the village daily
through the sale of vegetables. Vegetables also provide substan-
tially larger returns per acre. The new road has also added to
village income by increasing the volume of milk sold to neigh-
boring towns.

Farmers state that the cost of fertilizer is greatly reduced
when it is possible for delivery to be made over a hard-surfaced
road. Not only are delivery charges reduced where roads are
good; farmers also find it easier to pick up supplies in their own
carts. It is also less likely that fertilizer deliveries will be late,
which often happens when road conditions are unsatisfactory.

The villagers also reported that it is now possible to conduct
high-school classes because teachers are able to ride bicycles from
the nearest town. This has permitted women teachers to be em-
ployed for the first time. And when roads are improved, the state
extends its bus routes to serve the villages, making it possible for
girls to attend school in the nearest town. The state picks up all
school children free of charge on the state-operated bus network,
thus increasing attendar .. and encouraging consolidated schools.
Completion of the road to Wazirpur has also made it possible to
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establish a dispensary, and to have both doctors and veterinari-
ans available when needed. House construction has also been aided
by good roads because the cost of transporting bricks and other
materials by truck is one-tenth the cost by camel.

The range of economic and social benefits created by improved
rural transport is illustrated by a recent case history.® Before
construction of the 20-mile Ramnad-Mandapam road in Madras,
the towns of Ramnad and Mandapam were joined by rail and
by a narrow path, unusable even as a cart track. Mechanized
road transport was totally absent. After the new road was
opened, two bus companies began operations. Regional milling
and pottery industries were established, the fishing industry ex-
panded, and many retail shops were opened. In addition, a net-
work of feeder roads paitly induced by the new highway has
brought nearby village prices more 1 line with those prevailing
m the Ramnad market. The number of elementary schools and
student enrollment have mcreased, six post offices are operating
compared with three before the road was built, and a number of
dispensaries have been built.

The situation is duplicated in many parts of India. In one
village in Rajasthan the construction of a five-mile hard-surfaced
link road changed the whole pattern of farm life. There was an
increase in tubewell construction, which permitted sugar cane to
be grown and transported to the mill. A cooperative society was
started for the supply of fertilizer, and new developments included

a hospital, two new schools, and four bus lines with connections
to Delhi.

Linking Transport to Intensive Agriculture

The evidence suggests that among the prerequisites of rural
development are greater 1eliability of transport and reduced
transport costs. The question, however, is how to design an effec-

8 Government of India, Ministry of Transport and Communication, Department

of Transport (Roads Wing), Economic Benefits of the Ramnad-Mandapam Road,
1959-60 (1961 ).
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tive attack on rural transport deficiencies. One indication of
India’s road needs is the ratio of miles of road per square mile
of cultivated area on the subcontinent compared to the ratio in
other parts of the world. In agriculturally advanced Western
countries, the number of miles of farm-to-market roads per
square mile of cultivated land varies between 3 to 1 and 4 to 1.
The lower ratio is found mainly in grain-producing areas where
fields are large; the ratio 1ises where farms are smaller and the
topography difficult. In Britam, France, Japan, and the United
States, the ratio 1s around 4 to 1. In Taiwan and Denmark it is
closer to 8 to 1. In Malaya it 15 about % to 1, and in the Philip-
pines around 1 to 1. In India the ratio is only about %4 of a mile of
road to 1 square mile of cultivated land.

The statistics indicate that a certain minimum density of
farm-to-market roads is present where rural development has
achieved high levels, and that none of the poor countries has
nearly enough mileage.” Applying these figures to India, where
about half a million square miles are farme1, a conservative
ratio of two miles ot road per square mile o' cultivated land
area would call for a million miles of road. There are now
around 600,000 miles, about 177,000 of them with some type of
surfacing. An additional 400,000 miles would have to be con-
structed if the ratio of mileage to cultivated acreage were to be
comparable to half the density found in France or Britain, How-
ever, most of the existing rural network is in extremely poor
condition, so that the task of upgrading this mileage is equally
urgent.

A program of this magnitude highlights the importance of
concentrating efforts mainly on the potential payoff from im-
proved agriculture rather than permitting political and geographic
considerations to govern. In the past, the objective of the road-
building effort has been to bring every village in a developed ag-
ricultural area within 4 miles of a metalled road and L5 miles

"Edgar L. Owens, “Development through Democratic Institutions” (unpub-
lished manuscript, 1965).
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of some road by 198L.* Other villages were to be brought within
8 to 12 miles of a surfaced road, or 8 to 5 miles of an unsur-
faced road. The weakness of this program has been the absence
of economic criteria; that is, the lack of any relation to the goal
of increasing agricultural output. The opportunity to promote
India’s agricultural efforts by relating the road program specifi-
cally to the food problem has not been exploited.

Current efforts at intensive cultivation offer a new opportunity
to focus local road improvements on the goal of achieving higher
agricultural yields. fhe mitial effort of this kind was the Inten-
sive Agricultural District Program (IADP), undertaken to con-
centrate needed agricultural inputs m certain areas having good
soil and other conditions favorable to production. This “package
program” was designed to provide the means of realizing an
area’s potential. The means include help to individual farmers in
soil preparation, water management, and the application of fer-
tilizers, seed, pesticides, tools, power sprayers, dusters, and other
farm machinery. The IADP also provides a variety of “off-the-
farm” services essential to increased productivity, including
training, credit, cooperatives, and storage.

As could be expected, the areas where intensive efforts have
been actually undertaken are those in which transport was good
enough to permit the inputs to be moved and the output to be
marketed. The Ludhiana District of the Punjab, one of these
areas, has a main road net that assures all-weather access. There
the package program led to marked increases in wheat pro-
duction per acre.” After three years of the five-year experiment
the yield per acre had increased 40 percent, the area under culti-
vation had grown, and total output had expanded 68 percent.
The consumption of chemical fertilizers increased five-fold in
three years."

8 Government of India, Ministry of Transport and Communication, Department
of Transport, Report of Chief Engineers on Roud Development Plans for India,
1961-81 (1958), p. 82.

9 Ludhiana District has 800,000 acres and 1.2 million people. It is about 40
miles by 20 miles. In each of the ten blocks of the District, there are 80 villages.

10 See Intensive Agricultural District Program, Ludhiana, “Story of Wheat,
Groundnut and Maize in Ludhiana” (mimeographed, 1864).
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As a result of these efforts, farmers in Ludhiana District were
getting an additional return of 126 rupees per acre compared
to extra costs of 54 rupees, a net gain of 72 rupees. Experience
was equally gratifying in Orissa, where rice yields averaged
2,500 pounds per acre in the package districts compared to 1,700
pounds elsewhere. The additional return per acre was 110 rupees,
compared to incremental costs of 60 rupees."

The intensive agricultural approach initiated by the IADP was
later extended to 160 Intensive Agricultural Areas (IAA) through-
out the country, These are areas that specialize in specific types
of production such as rice or millet, but the IAA program is
designed to increase whatever additional crops are grown in
the area. The IAA program covers 20 to 25 percent of all culti-
vated land in India.” In 1967 special efforts were being made
on some 32 million acres within these areas to carry out a new
high-yield varieties program where conditions are especially
suited to maximum production.

It is in these agricultural areas marked for special treatment
that transport investments should be concentrated if they are to
contribute most to the development effort. The mmportance of
orienting the transport program to agriculture is emphasized by
the fact that improved transport is likely to have disappointing
results without the other conditions that need to be present to
activate economic growth. Where farmers are willing to partici-
pate in the intensive programs and where the needed inputs are
available, transport can act as the catalyst for improved agricul-
ture. A “prior dynamism” must be present to assure that invest-
ment in transport will pay off." The transport program should
thus be designed to support areas of latent growth potential,
where the soil, the amount of assured water, and the intention

1 Ford Foundation, “India’s Intensive # gricultural District Program,” India
Program Letter 134 (mumecographed, New Delh, July 10, 1964),

12See M. S. Randhawa, Intensive Cultivation Programmes (Government of
India, Ministry of Food and Agriculture, 1965),

13 George W. Wilson, Barbara R. Bergmann, Leon V. Hirsch, and Martin S.
Klein, The Impact of Highway Investment on Development (Brookings Insti-
tution, 1968).
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to expand the use ol ‘gricultural inputs provide the guarantee
of a good return on 1ie combined investment.

To illustrate, a 10-mile stretch of road that is surfaced to
make possible intensive agriculture can be expected tn influence
the surrounding land to a depth of at least one mile from the
roadway. Thus a total of 10 square miles on each side of the
road, 20 square miles in all, will be opened up for intensive
cultivation, or a total of 12,800 acres. Based cn the experience
of the Intensive Agricultural District Program, this land can be
assumed to be yielding an average of 1,000 pounds of wheat per
acre prior to intensive cultivation, of which 20 percent, or 200
pounds per acre, is marketed. The total marketed surplus for the
entire 12,800 acres is thus 2.5 million pounds. With the opening
of the road, however, it becomes possible to use substantial
amounts of fertilizers and other inputs. On the basis of IADP
experience, output should double to 2,000 pounds per acre. If it
is assumed that all of the additional 1,000 pounds of output are
sold, the marketable surplus is increased by 10.3 million pounds.
The extra costs incuried to obtain the increased yield during the
first year are listed 1n Table ITI-5.

The cost figure of 4.1 million rupees shown in the table is
based on charging all of the new road cost to the first year of

TABLE I-5.  Cost of Doubling Per Acre Yield of Wheat

(In rupees)

I Per Total for
tems 1n cost
acre 12,800 acres

Fertilizer 120 1,536,000
Seed 50 640,000
Irngation 110 1,408,000
Plant protection 15 192,000
Road construction (10 miles) 24 300,000
Road maintepancs 3 30,000
Cost of carting 2 23,000

Total extra cost per acre 325 4,120,000

Sources Input costs are from Kanpur Agricultura’ College, Uttar Pradesh. Road costs are
based on a Ministry of Transport estimate of Rs, 30,000 per mile, with 10 percent for main-
tenance, Transport cost is based on the assumption of 3 paises per maund-mile for marketing
by bullock cart, Truck costs would be lower,
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the program. If road cost is allocated over an assumed 10-year
life, annual capita! cost with 20 percent interest would be only
about 83,000 rupees per year, and total input costs would be
reduced to 3.86 million rupees. The increased income realized
from the extra 12.8 million pounds of wheat would be substan-
tially greater. If the market price of wheat is one-third of a
rupee per pound, total value of the extra crop would be close to
4.3 million rupees. Return on the investment is about 12 percent.

Additional benefits would accrue from the reduction in trans-
port costs for the 200 pounds of marketable surplus per acre
that previously moved over the poor road, and is now transported
over the improved road. Transport costs by bullock cart are re-
duced from 5 to 3 paises per maund-mile when a dirt road is
surfaced with stone or gravel. The savings from reduced transport
costs would amount to 3,040 rupees per year for the area served
by the 10-mile road, assuming that the surplus of 2.5 million
pounds previously realized through the old methods of produc-
tion will move an average of 5 miles over the improved 10-
mule road section en route to market. Additional savings not in-
cluded here would result from cheaper transportation of those
inputs employed in the area prior to road improvement and more
intensive cultivation.

Further advantages result from the changes in village life that
follow construction of an all-weather road, such as the improve-
ment of the school, better school attendance, and greater availa-
bility of medical and veterinary services. And in a nation with
a large food deficit and an unfavorable balance of payments, a
primary advantage is the reduction of foreign exchange costs
for food imports.

When the ingredients of an intensive agricultural effort are
measuved in cost per acre, the outlay required to build a satis-
factory access road is a relatively small part of the total. Even
assuming that the road is to be paid for entirely during the first
year, road cost per acre, as shown in Table IIL-5, is less than
half the cost of improved seed, and total costs for road con-
struction and maintenance are less than 10 percent of the inten-
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sive cultivation program. And if road costs are allocated over the
life of e road, cost per acre is further reduced in relation to the
total. Thus even if the outlays for road construction should be
doubled to meet difficult soil and monsoon conditions, they
would still be modest per acre.

Financial Obstacles

If the road is such an important and relatively inexpensive
ingredient of intensive cultivation, why are not more villages
involved in road improvement programs? One answer is that fi-
nancing arrangements are extremely difficult. In Haryana, vil-
lages that agree to pay one-fourth the cost of access roads are
provided with the other three-fourths by the Public Works De-
partment. To date, only 20 of the 400 villages in the District have
pledged funds to be matched by the state. Matchirg can be either
in labor or in money. In many cases, however, villagers are too
poor to afford the taxes required to permit a cash contribution.
In addition, it is frequently not possible for farm workers to
spend any time on roadbuilding; all their time is needed to earn
a hving on the farm,

The cost of a 12-foot road with 4 inches of stone or grevel av-
erages about 50,000 rupees per mile, including tarring. This
amounts to 20 to 25 rupees per head for most villages that wish
to contribute in cash, but if the road is longer than average, it
may require 40 to 50 rupees per head. If the payment 1s made
in kind and work 15 done over an 8 to 9-hour day, it generally
involves about 10 days of work to make the local contribution
in labor instead of taxes. The labor is used for earth work, valued
at the rate of about 3 rupees per day, and is supervised by the
Public Works Department.

These factors help to explain why so few villages are partici-
pating in the road program. But even for these villages the pro-
gram has not been able to move ahead; the Public Works De-
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partment lacks funds to match the monies committed locally,
because many main roads in very poor condition demand priority.

If an accelerated local road program were to be undertaken,
how much would it cost, and how would it be paid for? Costs
would depend on the varying requirements of different parts of
the country. For example, the Punjab has a good network of main
highways, but poor village approach and connecting roads. Par-
ticular difficulties occur in the monsoon, when most of the vil-
lage road network becomes impassable. In Rajasthan, on the
other hand, sandy soil and a relatively dry climate permit any
village to be reached by jeep at any time without expensive road
construction. Even in the rairy season the drainage is so good
that most roads actually improve m quality. But there is a
dearth of major district roads in the area, and these more costly
long-distance routes, rather than the shorter village access roads,
are the highest priority needs. Better access roads will be required
at a later date, after the availability of electric power for irrigation
systems enables dry lands to produce enough suiplus to warrant
truck transport.

Road requirements and road costs are thus subject to widely
differing conditions. Data from various parts of the country, how-
ever, indicate that all-weather access 10ads in much of India can
be built for an average of $4,000 per mile. In some areas of
good sandy soil, and with plentiful stone and gravel near at hand,
it will be possible to reduce the figure. But where rainfall is
heavy, more bridges and culverts raise the cost, and blacktopping
is often necessary. Also, the fact that some of the required
farm-to-market roads are district highways rather than approach
roads adds to the outlay. However, the average figure of $4,000,
or 30,000 rupees, per mile cited by the Ministry of Transport can
be expected to take most of these differences into account,

As already indicated, a million-mile network of road appears
to be a minimum need for all of India, based on relations be-
tween road mileage and cultivated area around the world, About
421,000 miles of unimproved rural access roads are already laid
out but in need of major improvement. It is » sumed that one-
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fifth of this existing rural network, or 84,000 miles, is in the
one-fifth of India encompassed by the Intensive Agricultural
Areas and would be included in a road program to support the
intensive cultivation program. Additional mileage would then
need to be added to serve the many villages without roads.

How much of the existing mileage needs to be improved be-
yond grading and drainage will depend on local conditions, but
experience with getting the farmers of the United States out of
the mud in earlier years provides some interesting and fairly
relevant information." In 1949 the United States had 2.5 million
miles of local rural roads. Yet despite the high degree of me-
chanization and motorization of America’s farms, more than half
this local road network was still unsurfaced, and 90 percent of the
surfaced mileage was gravel. Where there were fewer than 10 to
25 vehicles a day, it was found uneconomic to provide a dustless
surface. Generally, traffic of 50 to 100 vehicles a day was required
before a granular surface was black-topped. The most significant
continuing uses of local roads were as routes for mail service (L5
million mules), school buses (700,000 miles), and milk collections
(500,000 miles).

Of all American farms in 1945, 64 percent were on an all-
weather road; 10 percent were less than a mile distant, 21 per-
cent were from 1 to 5 miles, and 4 percent over 5 miles. (Among
the modern conveniences found on farms at that time, the most
widespread was radio. Only 25 percent of farms had running
water, and 20 percent had trucks, but 75 percent had radios).*

The cost of building local rural roads naturally varied with
climate, topography, and road design. Roads that were graded
and drained on adequate alignment and surfaced with 8 inches
of gravel cost approximately $3,500 per mile for a 10-foot width,
and annual maintenance costs were about $150 per mile. On the
average it cost about $6,000 per mile for gravel roads of all

!4 See U.S. Department of Cummerce, Bureau of Public Roads, The Local Rural
Road Problem (January 1950).

15 See Chapter V for a discussion of the role of radio in rural India and other
countries.
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types throughout the country. For the system as a whole, half
the annual expenditures on roads was for maintenance.!®

Of additional significance to India, embarking for the first time
on a local road program of major dimensions, is the finding that
a substantial percentage of local roads built in the United States
up to 1950 rendered “little or no service of any kind.” In Ver-
mont, 24 percent of all local mileage was in this category. For
Oregon the figure was 17 percent. Altogether, according to the
Bureau of Public Roads estimate, 400,000 miles of American local
roads proved to be nonessential. At an average cost of $6,000
per mile, the overbuilding of rural roads cost the United States
$2.4 ballion.

In the light of this expericnce, it is probable that of both new
and existing roads in the Intensive Agricultural Areas a substan-
tial percentage can be left unsurfaced, and relatively few roads
need a surface of either gravel o1 blacktop. The major task will
be grading and drainage. If specific project analyses indicate
need for about twice as much total mileage as now exists, work
would thus be required on about 168,000 miles of road to sup-
port TAA efforts throughout the country. With a weighted av-
erage for both surfaced and unsurfaced roads of $4,000 per
mile, total costs would be $672 mullion.

Many Ic.cal roads in other areas will also need to be improved,
but it would appea1 to be prudent public policy to concentrate in
" Fourth Plan on the 10ads that aie needed to serve mtensive
cuitny «tion programs. Where 10ads outside these areas are clearly
needed tor the production of food, and state help is requested,
projects skould be considered on their merits.

Other Requirements and Prospects

Improved transport requires vehicles as well as roads, and im-
proved marketing requires storage facilities, processing, and the

18U.S. Department of Commerce, Bureau of Public Roads, The Local Rural
Road Problem, p. 43.
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necessary institutions for financing and delivering inputs and
for selling what is grown,

The cooperative movement has made some advances in the
marketing of agricultural produce, especially such commodities
as cotton, tea, and sugar. A total of 57 cooperatives serve over
a million and a half sugar cane growers and account for one-
fourth of the ndustry’s processing capacity. Some cooperatives
do not engage in marketing actwities, but sell farm supplies
only. Altogether, cooperative sales amounted to one-third of all
the fertilizers used n India in 1960, and the proportion of their
sales has been mcreasing :

The growing mmpoitance of agricultural inputs, the problems
of getting them delivered on time, and the ncreased output
moving to market suggest that providing farm transport services
should be one of the functions of 1egulated markets and coop-
eratives. As road conditions improve, these orgamzations could
operate trucks for the delivery of supplies and consumer goods,
and for the collzction of produce for sale, including milk and
dairy products, truits, vegetables, and food gramns.

Agricultwmal products containing high piotein are generally quite
penshable, especially in heat and humudity, and a large propor-
ticn of the woild’s food grain is lost because stoiage is either
unavailable or madequate,"” Scientifically designed storage ca-
pacity of the right size and in the right location is a further
requirement if what is predaced 1s to be protected from the
weather and fiom disease and infestation. Adequate storage
capacity makes it possible to hold on to supplies until market
conditions are favorable, rather than selling at the harvest when
prices are lowest. Storage space also makes 1t possible to con-
solidate the small output of individual farmers to improve sales
opportinities. Greater reliance on storage of agricultural prod-
ucts close to the source provides the added advantage of reduc-
ing the congestion on the railways which results from attempt-
ing to move the entire crop at once,

17U.N. Food and Agricultural Organisation, The State of Foud and Agricul-
ture, 1964 (Rore, 1964), p. 125,
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Processing, along with storage, can play a major supportii:g
role in marketing. A recent estimate indicates that one-fourth
to one-third of all the fruit and vegetable production of India
is lost through poor handling.® Much of this loss occurs in
transit. Processing not only helps to protect and preserve food,
but permits a substantial loss of extianeous weight at the source
and therefore a saving i the tonnage that needs to be hauled.
Other benefits include the creation of local employment and in-
come from the value added to agricultural output by processing.

Changes in agricultural patteins made possible by improved
transport can also play a larger role n relieving food shortages.
Most of India’s protemn requirements are now derived from
grains. But protem supplies could be substantially increased by
expanding vegetable and fruit production, provided transport
problems can be overcome. Fruits and vegetables now constitute
only 3 percent of world protein sources, yet one hectare of leafy
green vegetables can produce fowr times as much protein as
the same plot of land sown as pastuie to feed cows for the pro-
duction of milk. The supply of pioteins plus vitamins and min-
erals could also be enlarged by producmg more beans, peas, and
lentils, which contan three to four times as much protein as
grains. These pulse crops also add to the productivity of the
soil. Gieater use of these foods would be possible with improve-
ments in marketing and tiansportation.

Food from the sea is another impoitant source of human
sustenance that could be further exploited. Only 3 percent of
the protein consumed by the world’s population comes from the
oceans. Improved transport has encouraged the marketing of fish
in Indiz, but the requirements for speed and refrigeration in-
volve high costs. Of much greater promise is the processing of
fish products that can be stored and then transported.

In the long run, science may provide some exotic solutions to
the food problems of India. For example, the amount of protein

¥ U.S, Department of Agriculture, Economic Research Service, Changes in
Agriculture in 26 Developing Nations 1948-63, Foreign Agricultural Economic
Report No. 27 (1965), p. 109.



72 DISTANCE AND DEVELOPMENT

currently supplied by all the world’s animals could be produced
from a very small fraction of the world’s annual output of pe-
troleum, and there are vast amounts of nutrition available in
plants and grasses everywhere. These do not appear to he ex-
ploitable food sources during the next 15 to 20 years, however.
The main reliance will be on scientific application of fertilizers
and the introduction of improved seed, together with increased
farm mechanization, storage facilities, and food processing, plus
changes in the kinds of crops grown.”

These steps toward the commercialization of agriculture all
require the development of readily accessible markets where in-
puts can be purchased and where produce can be assembled for
processing and sale. What is needed is an extension of the regu-
lated market to meet all the needs of the farmer in the campaign
to raise moie food. Regulated markets, now lmited to the
handling of food grains and cotton, have been authorized by state
legislation 1 moie than half of India’s states. They have
flourished particularly in cotton-growing areas, but their services
are needed by all agricultural producers. Regulated markets are
operated under public supervision by boards composed of pro-
ducers and buyers. Their functions include providing the necessary
physical facilities for traders, such as overnight accommoda-
tions, water supply, display space, and warehousing. In addi-
tion, produce is graded at the market, weighing is supervised,
and fair prices are paid. These activities are supplemented by
retail establishments selling consumer goods and agricultural
supplies, and by banking and credit facilities.?”

To date the coverage provided by regulated markets is grossly
inadequate. There is only one such market for every 6,766 vil-
lages in Bihar, and only one per 4,030 villages in Rajasthan,
If India were to aim for a minimum of one regulated market for
every 100 villages there would need to be several thousand of

19 Howard W. Mattson, “Food for the World,” International Science and Tech-
nology, December 1965, pp. 28-39, 95-96,

 See National Council of Applied Fcouomie Research, Market Towns and the
Spatial Economy of India (New Delhi: NCAER, 1965).
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these major market facilities. In addition to the large regulated
market, however, there is need throughout India for smaller
market towns which can serve as subassembly points easily
available to all farmers.” The location of these regulated markets
and submarkets should be guided by the transport potentials of
trucks and better roads, and their location in turn would pro-
vide a basis for selecting the access routes to be improved.

Transport Strategy for Agriculture

A broader strategy is needed, then, to guide transport and re-
lated agricultural planning as part of a total plan for rural
development. If the resources available to improve agriculture
are to be employed to maximum advantage, it is necessary to
weigh the merits of various combinations of inputs. Public policy
makers should avoid overemphasizing tiansportation to the ne-
glect of the combination of roads, vehicles, storage, and process-
ing solutions that together will bring the highest return to farmers.

Instead of planning transport in isolation, a systems approach
to agricultural development 1s essential to link transport policy
with the goals that transport is called upon to serve—in this
case to increase the production and marketing of food. Success
will call for the close collaboration of transport and agriculture
officials at both national and local levels. A basic requirement will
be flexibility in plans and in the use of development funds.

A combined agriculture and transport program for food pro-
duction, together with related investments, would include, in sum:

1. Cooperatives or regulated markets providing for (a) the
distribution of fertilizer, seed, insecticides, and tools and the
rental of tractors and other equipment; (b) loans for the pur-
chase of agricultural inputs, payable through the delivery of
produce for marketing; (c) the sale of consumer goods; (d)
the operation of trucks for pickup and delivery service.

21 Further discussion of the new towns needed for both agriculture and indus-
try is contained in Chapter IV.
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2. A network of storage facilities to minimize loss of crops
and to reduce the peak flow of perishables at the harvest.

8. The establishment of food processing plants to meet the
needs of urban markets and to provide local employment and
income,

4. A network of roads in areas of superior agricultural po-
tentials, located to provide transport from the villages to market
centers, with construction and maintenance providing local em-
ployment and fostering the improvement of local administra-
tion services.

A systems approach to transport and agriculture, then, leads
away from building transport for the sake of transport, and
instead concentrates on the objectives of agricultural production
and rural development. Investments need to be programmed as
part of a package of things that separately may have limited
impact, but in combination may produce the food that is essen-
tial to India’s survival.,



CHAPTER 1V

Transport and the
New Urban Geography

WHILE THE ISOLATION resulting from poor trans-
port has been a principal obstacle to rural development and to
agriculture, mounting congestion has become a growing threat to
the viability of large urban centers. Population growth, migration,
and the concentration of economic activity in Calcutta, Delhi,
Bombay, and other major cities have created urban problems of
every kind. These centers are suffering from shortages of housing,
water and samtary facilities, from high rates of unemplyyment and
disease, and from a lack of every kind of amenity. Transport fa-
cilities are being overwhelmed by the crush of people traveling
between home and work, and by the tangle of goods traffic that
somehow keeps the cities alive and functioning. These problems
have reached staggering dimensions even before the tidal wave of
rural to urban migration has reached its peak.

Two types of remedies are called for. One is the development
of a national pattern of urban settlement which takes advan-
tage of the wider locational choices made possible by road and
air transport. Previously it was necessary to continue to con-
centrate urban growth in high-density areas; the location of
cities was dictated by existing limited capabilities of water and
rail transport, and by the difficulties of communication. Today
changes in transport and telecommunications introduce greater
flexibility in the location and design of cities. These new tech-
nologies offer hope for a more satisfactory setting for urban

75
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industrial development in India. An equally important remedy,
for both old and new cities, is a combination of improved trans-
port systems and land use planning that lightens the burdens
of city transport. Reducing transport requirements throngh new
solutions to problems of urban design may help to release re-
sources for the more pressing problems of providing potable
water, sewerage systems, and shelter.

Urban Trends and Underlying Causes

Only one-fifth of India’s population lives in cities, while in
many industrialized countries the proportion is often four-fifths
or higher. The proportion of urban dwellers in India is bound
to grow larger, however, as population increases and as the mi-
gration from rural areas 1s accelerated by the declining avail-
ability of jobs m agriculture. It 1s estimated that in the year
2000 a third of India’s people will be living in urban places,
125 million more than today.'

The great majoiity of India’s people live in rural villages.
Over one-thild of a mulliv. villages have fewer than 500
people, another hundred thousand have between 500 and 1,000.
(See Table IV-1.) At the other end of the scale are 248 cities,
each with more than 50,000 inhabitants. Three of these, Cal-
cutta, Delhi, and Bombay, are among the twenty-five largest
metropolitan centers n the world. (See Table IV-2.) Calcutta
is the world’s tenth laigest city, with neaily 6 million people.
Bombay is eleventh with 4.2 million, and Delhi is twenty-fourth,
with 2.3 million. Between 1941 and 1981, population growth
was 237 percent in Delli, 145 percent in Bombay, 144 percent
in Bangalore, 69 percent in Hyderabad, and 57 percent in Cal-
cutta.® Growth rates have been greatest in the major centers,

1 A, ]. Coale and E. M. Hoover, Populatim Growth and Economic Develop-
ment in Low Income Countries (Princeton Umiversity Press, 1958), App. A,
Table A-9.

2 See Kingsley Davis, “Urbanization in India. Past and Future,” in Roy Turner
(ed.), India’s Urban Future ( University of California Press, 1962}, p. 10.
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rising 48 percent in the 107 cities of 100,000 population and
over, and only 21 percent in cities of 10,000 to 20,000. (See
Table IV-3.)

High and low projections for the year 2000 present a very
wide range of figures. For Calcutta the low estimate is 36 mil-
lion and the high 66 million. Delhi might have 18 million in-
habitants or as many as 33 million, But whatever credence one
gives to these estimates, it is clear that finding effective meas-
nres to prevent the growth of unmanageable super-cities poses
a most urgent current challenge for Indian economic planning,

TABLE Iv-1, Indiwan Population Centers.
Distribution by Size"

Number of cities

1
Sizeb and willages
Over 50,000 248
20,001-50,000 398
10,001-20,000 853
5,001-10,000 3,081
2,001~5,000 20,374
1,001-2,000 51,478
501-1,000 103,639
Under 500 367,027

Source National Council of Applied Economic Research,
Market Towns and Spatial Development in India (New
Delhi NCAER, 1965), p 117,

a.Indin is compnsed of 18 states, 320 distnets, and
5,200 blocks.

b. As of March 31, 1962,

Several causes underlie the tiends that are crowding Indians
into hopelessly congested urban slums. One has been the millions
of refugees who fled to India following partition of the subcon-
tinent. They have added to the staggering burdens of the largest
cities, and their impact has not yet been fully absorbed. This
influx has magnified the *ask of providing shelter, jobs, and
minimum standards of public service.

The lack of opportunity in rural villages and in agriculture
is another reason for mimation to the cities. The rate of eco-
nomic progress m the cities, however, has not been sufficiert to
absorb this in-migration plus the natural population increase.
Here, the underlying problem is the addition of 12 million people
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annually to India’s total population. As a result, urban unem-
ployment accounts for half of the nation’s total unemploy-
ment—and nearly half of India’s educated unemployed are con-
centrated in the four largest cities ' In addition, millions find
only margmal employment mn trade and services, so that the
phenomenon of rural underemployment 1s duplicated, often
under worse conditions, mn the big cities.

TABLE 1v-2. Population of Major Indian Cities in 1961 and
Projections for the Year 2000
(In millions)

Projections, 2000

Metropolist Population, 1961

Low High
Greater Calcutta 56 356 66 0
Delhi 23 17 8 330
Greater Bombay 42 119 220
Madras 17 89 16.5
Bangalore 09 71 132
Ahmedabad 12 5.9 110
Hyderabad 1.1 51 04
Kanpur 09 45 83
Poona 0.6 40 73
Nagpur 06 36 66

Sources Data for 1961 for all but Calcutta, Delli, and Bombay ure from S H Steinberg
(ed.), The Statesman’s Yearbook, 1963-64 (St Martin's Press, 1963), p 422, all other data
are from Kingsley Dawvis, “Urbanization in India Past and Future,” in Rov Tumer (ed ),
India’s Urban Future (Umversity of Cahforma, 1962), pp 10, 25

a, Ranked according to their relative position in the year 2000

b For a detailed discussion of the methods of obtwmining these projections, see Dawis,
“Urbanization in India "

The reasons why people migiate to the city were examined
in a survey of industnial workers m Kanpur. Population pres-
sure on the land and the economic difficulties of supporting a
large family were the most important factors. A few people
cited reasons such as family disputes and caste difficulties, but
economic factors were predominant.’

Of those who came to the city for employment, 46 percent
got a job mmmediately after arival, and another 13 percent

I Wilfred Malenbaum, “Urban Unemployment i Indw,” Pucific Affairs, June
3, 1957, pp 138-50.

1 Information from an untitled paper by G P Goyal and A. K. Srivastava, pre-

sented at the International Seminar on Industnal and Urban Growth of Kanpur
Region, Kanpur, India, Jan. 29-Feb., 4, 1967.
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were employed within a month. But for 15 percent it was more
than a year after migration before the first job was obtained.
Moreover, the job a person must take on first arrival is gen-
erally not to his liking and pays poorly. Newly-arrived workers
usually lack the resouices that might permit them to be unem-
ployed for any length of time, but the possibility of being job-
less is always a threat. Thus, among industrial employees in
Kanpur during a given year, 33 percent were without work for
over three months, 18 percent for two to three months, and 21
percent were idle one to two months.

TABLE 1Iv—3. Growth of Urban Places in India, 1951~61

Number of Population Increase in
Size places (1n mithons) population
1951 1961 1951 161  (in percent)
Class I (100,000 and
over) 74 107 24 35 48
Class I (50,000~
100,000) 111 141 8 10 28
Class III (20,000-
50,000) 375 515 11 16 41
Class 1V (10,000~
20,000) 670 817 9 11 21

Source Table s based on data from the U.S Agency for International Development,

Despite the problems revealed by the Kanpur survey, the cities
hold a strong attraction for the villager, who is influenced to
migrate not only because of the unsatisfactory conditions in his
rural surroundings but because of the pull exerted by potential
economic and social opportunities in an urban center. Four-
fifths of the migrant workers interviewed in Kanpur felt that
the city had better opportunities for employment and economic
advancement. In addition, 40 percent mentioned the availability
of recreation in the city, such as shows, movies, parks, sports,
games, and exhibitions. The opportunity to give children an
education was mentioned by half of all respondents as one of
the factors inducing migration to the city. Yet there was also
widespread dissatisfaction with urban living. The major com-



TRANSPORT AND THE NEW URBAN GEOGRAPHY 83

plaint, scarcity of food, was cited by 61 percent of the migrating
workers. Lack of housing was mentioned by 37 percent, and
unsanitary conditions by 52 percent.’

Personal reasons for the trend toward the city are remforced
by a number of geographic, lustorical, and technological reasons.
In India the shoitage of good natural harbors has limited the
number of port cties and has caused Calcutta, Bombay, and
Madras to become the focal points of industries that rely on
cheap ocean transport. Each city has also developed ties with an
extensive hinterland, from which 1t attracts large numbers of
people.

Once the urbanization process has begun, it is self-perpetuat-
ing. Industry thrives on a large labor supply, extensive local
markets, and the complementary nature of many business activ-
ities. Individual plants need to be of sufficient size to permit
the economies of large-scale production, and in India there is
a definite need for plants of larger capacity to reap these econo-
mies.’ A ity itself needs a sufficient number of plants to make
possible the economic use of its power and other utilities and
services, and a sufficient number of pecople to support the variety
of institutions that are the rewards of urban lving. Economic
activities arc attracted to where transpoit and other supporting
facilities already exist, regardless of their inadequacies. The
social costs of more crowding are borne, not by the newcomers,
but by everyone hving and working in the big city. Thus the
burden of ovei-concentration 1s diffused, and the economic cal-
culations of individual decision makers fail to check the trends.

Congestion and Its Costs

Limited information about the relation between city size and
cost per capita of necessary accommodations indicates that big
city living is expensive. Indian data show that per capita mu-

5Ibid.

6 Alan S. Manne, “Plant Size, Location and Time-Phasing” (unpublished manu-
scnipt, Stanford University, 1968).
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nicipal expenditures in a city of 132,000 were 10 rupees, com-
pared to 40 rupees in Bombay, exclusive of independent public
corporations. Public housing costs in Bombay were two to three
times as much as n the smaller city.’

In the big city the cost of shelter makes it impossible for
most people to afford satisfactory accommodations. High-density
tenements cost two to three times as much as ordinary one-
story houses because they require modern materials and tech-
nology, us well as skilled labor and supervision. The rent of a
dwelling may be $20 per month. If 1t is assumed that one-fifth
of a worker’s wages will be spent for housing, to afford this
level of shelter a family needs an annual mncome of $100 per
month. But only 12 percent of the urban population earns as
much as half this amount, and the average income is less than
$100 for an entire year. These figures explain the colonies of
squatters who take over public and private lands wherever they
can for their shanties of mud, burlap, and tin.

But housing is only one aspect of the high cost of accommo-
dating people in heavily populated cities. Water, waste disposal,
health facilities, police and fire protection, streets, transport,
recreation, and schools all require much heavier outlays per cap-
ita in big cities, generally without achieving comparable stand-
ards. Per capita costs are high because the value of land is high
and because of the high material and labor costs of the more
complex installations needed to meet the requirements of large
numbers of people.

The cost of transportation on a per capita basis becomes
higher in large urban centers as the shift is made from surface
streets to expressways and grade separated structures. In
smaller cities the bus can provide public transit without exclu-
sive rights of way, but for high density areas expensive rail
facilities are required. High urban transport costs are also en-

7 Catherine B Wurster, “Urban Laving Conditions, Overhead Costs, and the
Development Pattern,” in Turner (ed ), op cit., p. 203,

8 Charles Abrams, Man’s Struggle for Shelter in an Urbanizing World (Massna-
chusetts Institute of Technology Press, 1964), p. 52.



TRANSPORT AND THE NEW URBAN GEOGRAPHY 85

countered even when the necessary transport investments are
not made, for much of the cost of moving goods is the cost of
congestion: the high operating costs and time loss in overbur-
dened terminals or on congested streets.

These difficulties are present m all cities, but their magnitude
reaches much greater proportions as city size increases. City
housing conditions worsen with mcreasing size. In Calcutta four
out of ten families are squatters or sleep in the streets. The
shortage of housing 1s estimated at 600,000 units. More than
two million people with no housing are foiced to double up with
other families or have no shelter at all® Famihies living in one
room comprise 67 percent of the total mn the four largest Indian
cities compared to 44 percent for the urban average and 34
percent for rural areas. Households with less than fifty square
feet of floor space per capita comprise 70 percent of the total
in Calcutta and 14 percent 1n rural famlies.”

Congestion on the streets and transport facilities of India’s
major cities has reached crisis proportions. In Old Delhi the
streets of the Nair Bazaar are completely clogged with bullock
carts, trucks, and people. At the warehouses and booking agents
no off-street space is provided for the hundreds of vehicles wait-
ing to load or unload, and merchandise of every description
covers the sidewalks. It is practically impossible to drive a ve-
hicle through the area after mid-morning. The scene is dupli-
cated in large cities and small-in the colossal confusion along
the thoroughfare serving Bombay’s Alexandria Docks, in the
morning and evening rush on Calcutta’s Hooghly River Bridge,
and on the teeming main arteries of Kanpur, Lucknow, and
Hyderabad.

The Hooghly River, which divides the twin cities of Calcutta
and Howrah, has heavily influenced the street and highway
system that has evolved in the metropolitan area. The geographi-

® See also Nirmal Kumar Bose, “Calcutta: A Premature Metropolis,” Scientific
American, September 1965, pp. 91-102,
10 Wurster, op. cit., p. 280,
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cal constriction of development along the narrow strips of high
land on the river has resulted in daily major traffic bottlenecks
on the principal highways. These, in poor repair, wme lined
on both sides by crowded shops and houses; business is con-
ducted on the pavement; automobiles, trucks, pedestrians, hand-
carts, rickshas, bicycles, bullock carts, and miscellaneous ani-
mals jam the roadway."

The Hooghly River is also a major barrier to road and rail
communications. At only two points can road traffic cross the
53 miles of the river between north and south. The stramn on
the highway bridge linking Calcutta and Howiah is adversely
affecting the economic function of the metropolis. Especially
damaging are the difficulties of traveling to and from the port,
and between Howrah Station (with its rail links to the hinter-
land) on one side of the 1iver and the central busiess district
of Calcutta on the other. In 1947, 12,000 motor vehicles crossed
the bridge daily, by 1964, this figure had almost tripled.

Between 1956 and 1964, the number of trucks in Calcutta
increased by 52 percent and passenger vehicles by 43 percent.
This substantial growth of motor transportation without par-
allel expansion in road construction and improvement in traffic
control has exacerbated the severe congestion. In the five-year
period 1960 to 1965, the number of accidents in Calcutta rose
20 percent.

Transit services in Calcutta and its immediate environs are
provided by buses operated by the Calcutta State Transport Cor-
poration and by trains operated by the Calcutta Tramways
Company. Together these systems serve 802 million transit pas-
sengers annually. Both trams and buses are grossly overloaded.
Trams with a maximum seating capacity of 80 often carry as
many as 200. Passengers clinging to the outside and struggling
for a foothold on the 1unning boaids are common sights.

Data from Government of West Bengal, Calcutta Metropoltan Planning

Orgamzation, Basic Development Plan, Calcutta Metropolitan District, 1966 -
1986 (Calcutta, 1968).
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The tramways have operated at maximum capacity since the
mid-1940’s, with httle improvement. Today more than 300,000
passengers cross the Howrah Bridge by bus and tram on an
average weekday, and there are numerous other travel corridors
in the city where tiansit passenger volumes exceed 150,000
daily. By 1976 the demand for mass transportation services in
Calcutta is expected to be double the 1962 figure.

The two main railway stations serving suburban commuters
accommodate more than 200,000 passengers daily Over the past
ten years, the number of 1a1l commuters has doubled. During
the morning peak hours, 29 tramns arrive at these two railway
stations carrying 53,000 suburban commuters This 1s an aver-
age loading ot 1,850 per tram.

The traffic situation 1s not much better in Bombay.! During
the decade of the sixties, while the population of Bombay in-
creased by half, the number of motor vehicles moie than dou-
bled. Four mullion passengers were moving daily by bus and
rail, and mass transportation patrons were increasing at an an-
nual rate of 4 peicent The capacity of the transport equipment
available to cairy this load 15 chionically nadequate. Anti-
quated vehicles, poor mamtenance, and notorious oveiloading
are typical And as the number of people and motor vehicles
mounts, so do requuements for street widening, parking facili-
ties, traffic control, new freight yaids and terminals, railway
relocations, grade sepaiations, and rapid tiansit.

Improving the Use of Existing Facilities

The first approach to the solution of transport and related
problems associated with urbamzation is to assure that urban
transport facilities for both passengers and freight are made to
operate as efficiently as they can, and that all additions to trans-

2Wilbur Smuth and Associates, Bombay Traffic and Transportation Study
(Smith & Assoc,, 1963 ), Vol. 1
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port capacity are integrated with plans for development of the
urban areas themselves. At the same time the demand for trans-
portation must be controlled by planning the purposes and densi-
ties of land use, by controlling traffic movements, and by arrange-
ments to minimize unnecessary movement.

The Fourth Plan attaches special importance to the effec-
tive use of investments aheady made. Improvement in the sup-
ply of transport services can be achieved to a considerable degree
in just this way. Methods mvolve the efficient routing and
timing of traffic, the clearing of major arteries for the move-
ment of motor vehicles, and the routing of through traffic
around built-up areas that are not points of origin or destina-
tion. Investment 1n streets can also be reduced by furnishing off-
street terminal and parking space for motor vehicles nuw, before
the automotive revolution gams further momentum. Otherwise
Indian cities will be forced to use costly streets for vehicle
storage when they are needed to move traffic. By shifting parked
vehicles fiom stieet to off-street accommodations, the financial
responsibility for terminals can be shifted from the public to
the private sector.

Transport capacity can also be increased through a more se-
lective use of street systems by specific types of traffic. Routes
can be designated for the exclusive use of buses, at least in com-
muting hours, and specific streets or entire areas can be set
aside for pedestrians. The importance of good accommodations
for foot travel is indicated by the fact that half of all Bombay
employees walk to their jobs. Only 1.4 percent travel by auto-
mobile.

An additional way to make more effective use of transport fa-
cilities is to spread the traffic more evenly over the day. The
problems of the commuter are unnecessarily compounded by the
fact that most employees report for work at the same time and leave
together in the evening. The total costs of accommodating such
peak loads, plus the unmeaswmed costs in wear and tear on hu-
man beings, are sufficient to warrant stagge.ed hours of arrival
and departure. There is no evidence that staggered work hours
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will result in loss of efficiency in the operation of most business
firms. If the time and discomfort of commuting could be eased
in this way, the 1esult might well be greater worker efficiency
as well as savings in tiansport mvestment.

A variety of other solutions that are essentially traffic engi-
neering include the designation of one-way streets, the control
of turming movements, the geneious use of paint on street
surfaces to organize tiaffic movements, and the establishment
and enforcement of appropnate rules of the road. Although
these remedies may seem supeificial, in reality they are among
the most effective means of assunng the efficient use of large
investments already made 1in wban transport infrastructure.

American and European experience mdicates how traffic con-
trols can mmpiove the efficiency of streets and highways. The
elimination of curb parking, for example, may increase street
capacity by 50 percent. Where sticets have been converted to
one-way traffic, traffic per lane and average speeds have often
been doubled, and accidents cut in half. Pavement markings
have proved highly effective in channeling traffic. Proper use of
traffic signal lights can also improve the flow of vehicles, and
the prohibition of left turns can add capacity equivalent to a
full lane. The establishment of preferential streets for through
traffic by the erection of stop signs is another universally ef-
fective device.

More drastic changes include removal of rail yards, terminals,
and surface rail lines from congested areas, their relocation on
the periphery, and the development of coordinated truck-rail
freight distiibution systems that minimize congestion. In the
passenger field, public transit by buses on exclusive rights of
way should be attempted before 1esort to costly subway con-
struction. Elevated structures for either rail or highway should
be avoided as both costly and a positive banier to improvement
of the urban enviiomnent. Where roadways are depressed, the
air rights above them can be made available for buildings, pub-
lic parks, housing, and other uses.
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Broadening the Concept of Urban Transport

In contemplating the very large investments in basic urban
transport facilities, it is important to conceive of transport de-
velopments as pait of a total integiated system of movement.
Highways, paiking, terminals, bus service, rail commuter serv-
ices, and the 1egulation of tiaffic movements all need to be con-
sidered as paits of an mterrelated network. A transportation
agency at local level could help assuie the physical coordination
of transpoit facilities, the establishment of consistent fare poli-
cies, and the pooling of 1evenues for all transpoit. The agency
could also 1elate the problems of freight distribution to pro-
grams for impioving passenger movement.

But this is not enough Plans for tiansport need to be part
of the total effort to build better urban communities. Urban
transport investment not only provides capacity for movement
but serves as the fiamework of the wban area. Well-planned
transport facilities can help bing about satisfactory neighbor-
hood designs, and can provide for the layout of mdustrial es-
tates, commeircial centers, and transpoit terminals, If transport
is propeily designed i conjunction with housing, employment
areas, and community facilities, the 1esult may be an absolute
reduction in the volume of unnecessary travel. The construction
of coordinated rail-tiuck-bus termmals can also help to 1educe
street congestion.

Road and street plans, as pait of the wban system, can
help to asswe light and air and recreation space, as well as
sites for futwe public facilities. In India’s growing cities, land
should be acquired now for major artenals and open space that
will someday be needed. This can be done either by outiight
purchase before land values have 1isen, or by the purchase of
development rights fiom the owners. The goal may be to use
the land later for public purposes or to preserve a good supply
of agricultural land close by foi feeding the urban population.
The preservation of open land adjacent to major intercity high-
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ways may also help to avoid the ribbon development that typi-
cally choke. the highway as the city moves outward.

Indian cities can be expected to spread out over a much wider
area as dependence on foot travel and bicycles gives way to
greater use of motorized transport. A forward-looking policy of
land acquisition and control, in keeping with comprehensive ur-
ban and transport plaining, may be the most important step to
bring about a more rational pattern of giowth in existing cities.

Green belts aiound the city can be one means of setting geo-
graphic limits to urban sprawl. The importance of belt high-
ways and bypass 1outes around the city as a means of keeping
long-distance traffic out of the downtown areas has already
been demonstrated in India, Japan, and elsewhere. These routes,
along with additional reservation of land for agriculture, can
help reduce future congestion and the large outlays required to
cope with it.

Land acquisition for transport and other public purposes can
also have a significant role in financial solutions. Land acquired
for planned transpoit and other purposes means both lower ac-
quisition costs and the opportunity to combine transport build-
ing with provision of housing and other community facilities.
Excess land acquired in connection with roadway construction
permits iater sale or lease by the city and the recoupment for
the public of the increase in values resulting from the trans-
port investment.

The task of finding satisfactory transport remedies, then, lies
not only in supplying additional capacity but in using transport
to influence the environment and to control the factors govern-
ing transport demand. Studies of urban development through
computer simulation may ultimately make these complex rela-
tionships more understandable and measurable, and thus provide
better techniques for land use and tiansport planning.*® We
know that different types of land use generate different volumes

18 At Michigan State Umiversity, a Ford Foundation project in communty
development problems i, making use of computer simulation to aid decision-
makers in measuring the short- and long-run effects of responses to the need
for housing, recreation, transport, and other capital improvement programs.
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of traffic per ace. Commercial uses we generally the highest
generators, and public recreation use is the lowest. Home-to-
work trips account for the greatest concentration of traffic and
establish peak transport 1equitements. Various types of industry
create heavy accumulations of freight. The responsibility of
urban planners is to scek arrangements and densities for these
land uses that avoid unmanageable concentrations of people and
economic activity.

Restricting Big City Growth

Besides dealing directly with existing congestion, it may be
possible to slow down the giowth of the largest cities where the
solution to transport and other problems is so difficult and costly.
This might be accomplished by offering mcentives to encourage
growth in smaller places and by banning certain types of indus-
trial development in the urban agglomerations that have al-
ready become unmanageable. With the growing efficiency of
transport and communications technology, it should be possible
for moderate-sized cities to absorb a larger share of urban
growth and to operate with relatively greater economy and ef-
fectiveness. The densities in the already overcrowded metropo-
lises have reached the point where gross inefficiencies are un-
avoidable.

Already population densities in Metropolitan Calcutta are
among the highest in the world. The number of people living
within the physical boundaries of the District has almost tripled
in the last forty years. Calcutta’s average densities are 159 per-
sons per developed acre and 294 persons per residential acre.
They are the highest Indian population densities by a consider-
able margin (See Table IV-4.) In many Indian rural villages,
residential densities are as low as five to ten persons per acre.

Under present circumstances the individual city is helpless to
reverse the present trends in urban settlement that determine
the magnitude of its problems. As industrial growth and the
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TABLE Iv—-4. Developed and Residential Area Densities in
Selected Major Cities

( Persons per acre)

City Developed land density Restdential land density
Calcatta 159.4 293.6
Delhi 645 196 0
Bangalore 769 142.9
Ahmedabad 885 227 3
New York 43.6 163.9
Los Angeles 123 233

Source Calcutta Metropohtan Planning Orzanszation, Basic Development Plun  Calcutta
Metropolitan District, 1966-1986 (Calcutta CMPO, 1966), p. 18

shift from farm to factory continue, these trends, added to natu-
ral population growth, promise to magnify the economic liabili-
ties of large urban concentrations. The possibility that indus-
trialization will continue to focus on Calcutta, Bombay, Kanpur,
and a limited number of metropohitan centers compels attention
to feasible alternatives If the piesent tiend 1s allowed to con-
tinue, the 1esult will be not only intractable cities, but an ever
wider gap between a few urban-industial enclaves and the vast
hinterland of 1ural India. Both the city and the country will be
victims of the fallme to mtioduce more desirable spatial con-
cepts into urban planning,

A possible escape from the excessive build-up of a few super-
cities hes m channeling urban growth into small or moderate-
sized commumities wheie planned expansion could attract popu-
lation and create more viable aitics An important lesson can be
learned from the expeiience of countries that have preceded
India into the urban-industiial era. England, Fiance, the
United States, and other populous countries aie now discover-
ing the high costs of planless urban development and uncon-
trolled urban spiawl. Deterioration of tiansportation, housing,
and public services and the lack of 1ecieation facilittes and
other amenities are compelling extensive slum clearance and
urban 1edevelopment, as well as the construction of entirely new
cities. The cost of correcting past mistakes is staggering. Vast
aieas of urban decay will have to be 1eclaimed and new patterns
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of urban life will need to be designed to provide a more satis-
factory urban environment

It is now possible to plan a more dispersed pattern of urban-
ization because of 1ccent technological breakthroughs, especially
advances m transport. Transport technology 1s now an agent
of dispersal 1ather than of concentration and congestion. Many
sites at a locational disadvantage mn an age dommated by rail
and water movement can flounsh on the much laiger network
of highways, with the added support of tiavel by awr, With
further advances mn aucraft peiformance, this latest addition
to the transpoit network will provide more econonucal connec-
tions and access to every pait of the country. Other mnovations
that may be equally important in advancing new patterns of
urban development include low-cost telephone services made
possible by new methods of ground and satellite transmssion,
innovations in producing and dehvering clectiie power, the use
of radio and television; and agricultural processing industries
which can locate close to sources of supply.

An examination of some of the economic trade-offs between
transport and other public seivices necessary for wban life
indicates that a policy of decentializing some of the major em-
ployment centers can offer notable savings. To build new decen-
tralized woikplaces every few yeais, at the edge of the already
built-up area, is likely to 1esult in a considerably lower total
cost than a policy of adding new workplaces around the central
area. This 15 especially tiue in cities wheie growth of some
magnitude 1s expected to take place."

In a centialized city pattern, there may be a ring of vacant
land left between the initially built-up central workplace and
the 1esidential area to piovide for future expansion. This re-
sults in lengthenmng the trip to work, and as industry expands
to fill the vacant space theie 1s mevitable destruction of housing
and commercial facilities that are still in good condition. A de-

U Robert Jones, “Transport and Urban Design: Some Trade-offs Related to
Housing,” in Edwin T. Haefele (ed.), Relating Transport to National Policy
( Brookings Institution, 1968)
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centralized pattern, in contrast, can provide housing closer to a
central administrative and business district, shortening com-
muter trips and reducing transport cost for those who work at
the center. Manufacturing, on the other hand, can be dispersed
on the periphery, agamn close to housmg.

Whatever the urban design solutions, India has the opportu-
mty to plan consciously for its most 1apid penrod of urban
growth, and thereby to achieve both a better mban environment
and a 1eduction i the requned mvestment. The task will be to
establish a national plan for wbanization to guide the nation’s
urban development, avoiding the waste of supporting villages
that are too small and metropolitan areas that are too large.
“Once the alternatives are understood, the idea of steering
much of India’s mass of mdustrial location decisions during the
sixties toward some middle ground ... has a compelling
appeal.”™

A first step toward guiding India’s urban growth is the desig-
nation of favorable sites for accommodating future population
expansion, mncluding both existing moderate-sized communities
and possibly new sites as well. To make a start, existing cities
should be selected that could absorb more people and mdustry
if satisfactory accommodations were supplied. Theie aie some
141 municipalities in India with populations of between 50,000
and 100,000 These medium-sized cities are the most likely can-
didates for further mdustrial development. Many of the 515
additional cities m the 20,000 to 50,000 population class could
also be expanded to advantage, as well as 800 other communities
with populations of 10,000 to 20,000. Focusing on these cities
provides the most immediate solution to overcongestion.

It will be necessary to assess the special attributes and char-
acteristics of these cities to determme whether or in what
ways they should be encouraged to grow. Some may be well situ-
ated for certain types of industry, already well supplied with
transportation, or capable of being made more accessible. Be-

15 John P. Lewis, Quiet Crisis in India ( Brookings Institution, 1962), p. 179.
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cause of raw material supplies and other resources, some may
be potential centers for manufacturing, and others for educa-
tional and research activities. Elsewhere the promise may lie in
agro-industries or 1n cities that could serve as new ocean ports.

Methods of enlaiging such cities are indicated by the wide
range of incentives being offered by the State of Maharashtra
to encourage new mdustrial enterprises to locate away from
Bombay in smaller urban communities. They include the financ-
ing and conduct of feasibility studies for new mdustrial estab-
lishments, reduced charges for water and electricity, tax
abatement, freedom from octroi taxes on building materials,
subsidized housing, and preference for relocated industries in
government purchasing.

But the rapid giowth in urban population and the lack of
suitable existing cities may make it necessary, in addition, to
establish entirely new towns where modern transport and other
technology make it economically possible and desirable to do so.
These might be satellite communities near existing big cities
or independent settlements away from any large city, selected
on the basis of climate, geography, and resource endowment,

Building New Cities

The new city idea is not new to Indians. The contrast be-
tween a planned New Delhi and a relatively planless Old Delhi
provides an example of what is physically possible. Despite high
costs, the breathing space and orderly setting that Le Corbusier
provided in Chandigarh, the new capital of the Punjab, give a
hint of what could be done for mdustiial and commercial
cities. A planned community of very much earlies origms
is Jaipur, in the State of Rajasthan, and there are other more
contemporary new towns in India built as a unit by the gov-
ernment or by industrial corporations. All of them offer certain
advantages such as cheap land, maximum freedom to accom-
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modate future expansion, and minimum problems of local trans-
portation.

It 1s often mistakenly thought that India is so overcrov:ded
that practically no vacant land remains for new settler ent.
Actually, for the country as a whole, population density zver-
ages 368 persons per square mile. Japan has 673 persons per
squaie mile. England has 874. The population density of New
Jersey is 642. Making 100m, as the Belgians and the Dutch seem
to have done, means lennmg how to raake the best use of the
land theie is.

The building of new cities 1equues such conditions as rela-
tively flat land, a supply of fiesh water, and access to raw ma-
terials. On the basis of these three mimmal factois, it has been
concluded that 10 percent of the total Indian continent qualifies
for wban settlement Bengal and Onissa seemed to be most fav-
orably suited for wbanization, while Madras might be the
focus of an wban 1egion that could support as many as 60 to
80 million persons.!®

The justification of using scaice capital to build new cities
rather than peimit inciemental giowth of piesent overcrowded
urban concentrations is difficult to establish in the short run.
For in big cities the infiastiucture is 2iready there, and the
scarcity of investment capital suggests making more and more
use of what is aheady m place, hoping that the day of reckoning
will be postponed But ultimately a city becomes so unwieldy
that it makes economic sense to avoid the costly consequences
by diverting giowth into new centers where the necessary in-
frastiucture has to be started from scratch.

The question to be answered is at what point the addition of
a given number of people to an existing large city can be ex-
pected to cost moie than the urban advantages realized, and
whether the benefit-cost relationship would be more favorable
if these people were to be accommodated in existing smaller
communities, where expansion would be advantageous for both

16 Richard Meier, “Relations of Technology to the Design of Very Large
Cities,” in Tumner (ed.), op. cit., pp. 302-3.



100 DISTANCE AND DEVELOPMENT

the existing community as a whole and those included in the
incremental growth.

Initially the cost of creating an entirely new community is
high. New mvestments in basic facilities require heavy capital
outlays, and since a certaim mmimum investment is required
before the new settlement can function, per caprta costs will be
high until the population build-up 1s completed. In an already
existing city, on the other hand, most of the added costs of
accommodating more people will be mcuied as gradual ncre-
ments to existing public services, o1 as 11smg prices for housing
and other private goods. Pait of the burden will be absorbed by
avoiding the necessary public expendituies and accepting lower
standards of service mstead The 1esulting increase in social
costs may take the form of a high incidence of disease, poor
education, unemployment, tianspoit congestion, or lower effi-
ciency in all types of economic activities

The hope of avoirding the high costs of urban agglomerations
through buillding up mtermediate towns rests on the assump-
tion that geographic concentration 15 often no longer necessary
for realizing the economies of laige-scale operations. Close-knit
relations among cities may be aclieved by the lower cost and
higher speed of mtercity transport and communications. Entre-
preneurs can now use the telephone and the airplane to oversee
activities that may be widely separated. In many industries
new methods of production and marketing made possible by
motor trucking may make dispersal more desirable than con-
centration. It may soon be as cheap or quick to conduct mter-
city communications as it 1s to get from one end to the other of a
city that is overgrown and highly congested.

Thus the task for Indian planning 15 to help create a more
desirable economic geography suited to carrying out the indus-
trial development program. The Planning Commission and re-
gional planning authonties will need to explore the costs and
advantages of alternative urban designs, and to provide instru-
ments and incentives for directing the course of urban growth
in ways that avoid unnecessary costs and undesirable living
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conditions. Otherwise the growing diseconomies of excessive
concentration can easily cancel the anticipated gains from fu-
ture economic growth.

Creating Market Towns

Along with new cities and the expansion of small cities to dis-
perse urban population, an additional need mentioned in the
previous chapter is for market towns to aid in the commercial-
ization of agricultute Moie market towns aie necessary to pro-
vide farmers with a convenment place to bring their produce, and
to supply waiehouses, processing plants, consumer goods, and
credit facilities. Tt has been noted that in many paits of India
these and other seivices have been made available thiough the
establishment of 1egulated markets The 1,000 regulated mar-
ket towns now operating are located predommantly i cities of
10,000 to 50,000 population. Their distitbution thioughout the
country is uneven, with one state accounting for one-third of
the total. If full coverage were to be provided m all states, there
would have to be neaily 5,000 more of these agio-centers
throughout the country.”

These requitements afford an opportunity to concentrate in-
frastructure investments to seive the demands of agiiculture
and at the same time to help disperse wban-industrial giowth
in more moderate-sized cities. The mhastiucture mvestments
are going to be made mn any event. A selected number of com-
munities can thus be provided with the necessary public serv-
ices to accelerate therr giowth and permit them to serve as
new centers for industiy, markets for agricultwme, and distribu-
tion centers for farm supplies and consumer goods. Principal
infrastructme requirements will be schools and hospitals, stor-
age facilities, fertilizer depots, high-voltage power lines, water
filtration plants, sewer and samtation facilities, agricultural

17 National Counail of Applied Economic Research, Market Towns and Spatial
Development in India (New Delhi. NCAER, 1965), p 68
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processing plants, supply depots, and improved transport and
communications, Transport connections to permit these centers
to function will be of key importance: road construction, air-
ports and an seivices, bus 10utes, trucking lines, and access to
the rail system.

One of the hoped-for 1esults of building such giowth points
is that they may attiact pait of the 1ural population that would
othetwise move to the laiger cities. Additional numbeis might
remamn in agriculture because of the added economic mcentives
that matket towns create. Still other villagers, though dissatis-
fied with farmmg, may find 1t athactive to continue living m
their wvillages, but to bicycle o1 bus to woik in the nearby
agro-industiial centers. These factors could help slow the migra-
tion to the metiopolis, and lead to new vitality in smaller urban
settlements They mught also help to 1educe the fiustiations of
living at subsistence level in cities that have giown beyond then
economic lmuts,.

However it 15 done, the trends toward urban overconcentia-
tion on the one hand and excessive dispersal of rural villages on
the other need to be 1eveised. The national urban plan must
comprise both large cities and small and be geared to meeting
the futwe needs of agriculture, industry, and the expanding
population. It will be necessmy to progiam and time-phase the
development of the transpoit and communications systems to
serve this planned netwoik of urbon settlements, and to concen-
trate the allocation of public investment 1n the places scheduled
to become the key cities and towns of the future. These outlays,
together with goveinment tax incentives and other inducements,
can encourage and support a new and more viable economic
geography for India.



CHAPTER V

Transporting Ideas and Information

Tk virrene~ces v xinp and magnitude be-
tween the transport problems of rinal and urban India are a re-
minder of the widening gap that separates the village fiom the
city. The dimensions of the gap are the inevitable product of the
inability to mos ¢ infoimation

In India today, as m the 1est of the low-mcome areas of the
world, the madequate and often 1mpassable 1wmal roads are al-
most the sole means of dissemmating news, spreading 1deas, and
maintaming social and political ties These aie the prmeipal chan-
nels that make 1t pessible for 1ural people to shaie at all in the
mnovations stemmmg fiom the scientific 1evolution. The high
volume of passenger tiavel by 1oad and rail relatine to the move-
ment of ficight 1eflects the fact that m a nation with a high rate
of illiteracy people have to move to communicate. But most peo-
ple have neither the time nor money to travel So then lives and
thoughts 1ange no more than a shoit distance fiom wheie they
were boin, with only an occasional tip for a fortunate few be-
tween home and the nearest town.

The Role of Telecommunications

Historically it was like this for everybody. Transport and com-
munications wete the same, because communication was possible
only through the tiansportation of a message. This is why the
Post Office in the United States has always had a keen interest
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in transport, from the early development of roads for rural mail
routes to the payment of subsidies to anlines. With the develop-
ment of telegraph and telephone services, however, the link be-
tween transpoitation and communications was broken, and the
gap has since been widened by radio and television. Communica-
tions were extiemely limited when they depended entirely on
transport, but now, through electromagnetic means, they pro-
vide mstant and global coveiage The slowness, high cost, and
limited capacity of the transpoit system can now be supple-
mented by new methods of ttansmission with prodigious capacity
for overcoming space and time.

India has hardly passed the threshold of this new woild of in-
stant communications When there 1s urgent busmess to be done,
it may be moie efficient to tiavel hundieds of miles by arplane
to chscuss matters 1n person than to depend on telephone connec-
tions. To those who live mm the villages, the mmformation that
farmers need to know about maikets, weather, prices, and new
techniques 1aely penetiates at all. When 1t does, the 1eporting
by travelers and merchants 15 sporadic, umeliable, and unselec-
tive. Even agricultmal extension workers who visit farmers to
advise and demonstiate are unable to cover enough terntory or
make sufficiently frequent appearances. To do so is not practical
when the supply of instructors is hmited and the rate of travel
slow.

In the state of Uttar Pradesh, for example, there are 112,000
rural villages to be contacted, containing over a million farm
families. Each village-level worker has to help 600 to 1,000 fami-
lies spread over 10 to 12 willages The laige number of people
who need help, and the fact that 80 peicent of them aie illiterate,
make the communication of agncultwal information costly and
time-consuming. “Within the time and 1esources available, it is
not possible for village level workeis, o1 Block Development offi-
cers or the District Development officers to approach each family,
even once a year.” !

! Government of Uttar Pradesh, Draft Fourth Five-Year Plan of Agriculture
and Allied Sectors, 1966-71 (Lucknow, 1987), Vol. 1, p 2186.
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In the twentieth century, even a good transport system is a
poor substitute for a system of communications, but where
transport is poor 1t is even less satisfactory. In these circumstances
knowledge of the outside world 1s mmmal for the rural popula-
tion, and the very concept of economic progress 1s foreign to those
who live beyond the sound barrier. This is a critical defect in
India’s efforts to feed her people, for “the crun of the Indian agn-
cultural problem is to mduce a bieakthiough m the traditional
attitudes of the farmer, so that on his own volition he takes to
better farming practices.™

There is no question that 1 recent years more mformation has
been getting thiough to the Indian villages and has contributed to
agricultural achievements. Duning the first three five-year plans,
India increased foodgrain production 50 peicent. While the
drought of 1965-66 temporaiily masked these gains, the record
is a remarkable one because 1t was achieved with limited fer-
tilizer and prinitive tools Indian farmers have been respond-
ing to “new aspirations spreading thiough the countryside by
informal communication. . .”' It is not unlikely that this re-
sponse has been made possible by the thousands of miles of
rudimentary roads built in the countryside during the past fifteen
years, even though they are passable only part of the year, and
perhaps only for foot tiavellers or bullock carts. Credit must
also be given to radio, for transistors have become the prized
possession of a limited number of village leaders and school
teachers who share the histeming with friends.

The importance of communicating basic knowledge to rural
people who lack formal education 15 suggested by an analysis of
the factors that have contributed to the growth of the American
economy. An estimate for the period 1929 to 1957 attributes
one-fourth of the growth of national product to the improved

¢ Ashok Mitra, “Tax Burden for Indian Agriculture,” in Ralph Braibanti and
Joseph ] Spengler (eds ), Administration and Economic Development in India
( Duke University Press, 1963), p. 297

8 Charles E. Lindblom, “Has Indin an Economic Future?” Foreign Affairs,
January 1966, p 242
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quality of the labor force brought about by education. In addi-
tion, advances in knowledge relevant to production permitted
greater output per unit of nput and may have contributed another
90 percent to total giowth.' While the measurements are argu-
able, they focus attention on the 1eality that education, research,
and communications have a highly important combined role in
improving economic peiformance

In India considerable progress has been made in rural educa-
tion for those of school age, but little has been done to upgrade
the knowledge of those alicady engaged in farm activities who
are often doubly 1olated fiom the educational process—by dis-
tance and by illiteracy Yet unless the 1ual population in this
category can become better nformed, 1t can scarcely be expected
to participate m the tasks 1equued for accelerated economic de-
velopment. The potentials of today’s technology offer a major new
hope thiough tiade-offs between the movement of people and the
movement of information. India has the opportunity to make a
more effective allocation of 1ts resources between tiansport and
the new media of communications.

The Expansion of Radio

The inadequacy of India’s telecommunications is measured by
compatisons with other low-income countries. The number of tele-
phones per 10,000 inhabitants 1s 16 in India, 104 in the United
Arab Republic, 235 in Colombia, 506 1n Gieece. The number of
radios per 10,000 people is 91 in India, 754 in the United Aiab
Republic, 978 in Greece, and 1,716 in Colombia. (See Table
V-1.) Thus the use of radios has fai outstripped the telephone.

In the First Plan, the allocation to radio broadcasting was about
one-tenth of one percent of the total resources made available. In

1Edward F Denison, “The Sources of Economic GCrowth 1 the Unmited States

and the Alternatives before Us” (Supplementary Paper No 13, Commttee for
Economic Development, 1962), pp 267-68
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TABLE v-1. Number of Telephones and Radios in
Selected Countries, 1964

Number of telephones Number of radios
Country Total Per 10,000 Total Per 10,000
(1n thousands) mhabitants (in thousands) inhabitants

Algena 140 128 1,500% 1,367
Ethiopia 21 9 150 68
Ghana 33 44 555 736
Morocco 142 110 650 502
Nigeria 6o¢ 11 600 106
United Arab

Republic 301 104 2,178 754
Mexico 725 183 7,281 1,837
Argentina 1,472 668 6,200 2,815
Chile 250 294 1,500% 1,766
Colombia 410 235 3,000 1,716
Peru 132 117 2,000" 1,770
India 763 16 4,315 91
Iran 180 79 1,600 700
Japan 9,712 1,002 19,666 2 029
Pakistan 121 12 549 54
Philipptnes 152 49 1,225 392
Turkey 334 109 2,177 710
Czechoslovakia 1,399 995 3,606 2,629
Greece 431 506 832 978
Spain 2,509 801 4,000 1,276

Source United Nations, Statistical Yearbook, 1965 (New York, 1966).

a. 1963,

b. 1062

¢. Includes the former Bntish Cameroons

the Second Plan, 1t was two-tenths of one percent, and in the
Third Plan it was reduced to one-eighth of one percent.®

India’s 81 radio stations now cover 62 percent of the nation’s
area, where 77 percent of the population hve. But the percent-
age of people actually affected is small. In 1966 there were
some 5 million individual transistor 1ecewving sets for the na-
tion’s nearly 500 million people, most of them in urban areas.

5 Government of India, Ministry of Information and Broadcasting, “Report of
the Committee on Broadcasting and Information Media on Television for India”
{ mimeographed, 1965), p. 3.
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All India Radio has installed community listening sets in about
150,000 villages. Some 7,500 to 8,000 rural radio forums have
been organized, but spot-checking in the field has revealed that
many are inactive.

Many difficulties afflict the typical community listening ar-
rangements. One is that at any given time approximately half
the sets are out of order, awaiting the repairs that are always
needed more frequently when a set is used by a large number of
people. Listening 1s also impeded by a reluctance among villagers
of various castes to jon i community listening sessions, Many
of the rural forums are not attended by women, aitisans, land-
less laborers and others who would find instruction especially
useful.

The main approaches to more effective use of radio lie fist in
providing larger numbers of low-cost individual transistors so
that more villagers can own them; second, in improving pro-
gramns of local interest to rural residents; and third, in making
better use of radio for the classroom.

According to UNESCO, a rural community should have a min-
imum of five radio sets per one hundred people. To meet even
this mmimum standard, India should have 25 million radios, o
five times as many as are now available. But the UNESCO
standards are much too low, and the need in a country as large
as India is far greater. If India were to have the same ratio of
radios to people as Japan, twenty times as many sets would be
needed, or a total of 100 million rather than the present 5 mil-
lion. The importance of approaching such a level as soon as pos-
sible suggests a mass production program to multiply the availa-
bility of low-cost transistorized receivers.

In 1963 India produced about 45,000 low-cost transistor radios,
80,000 of them community recewvers. The actual number of radios
available at the end of the Third Plan fell far short of the target,
and the Fourth Plan target of 400,000 receivers seems unlikely to
be achieved with the limited 1esources available and at projected
costs.
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All India Radio estimates that a receiving set could be pro-
duced at a factory cost of 40 rupees with components imported
free of duty, and for 65 rupees if duty is levied. The cost would
be 75 rupees 1f Indian-produced components were used. Import
duties for components such as tubes, loud speakers, and raw
materials amount to 70 percent of the cost of a low-priced radio.
Yet imported components cost less after the duty than home-
produced components, which are manufactured at high cost be-
cause of small-scale output and labor-mntensive methods. Making
allowance for distribution costs, excise duty, sales tax, and profits,
a radio made with mdigenous components could sell at a retail
price of 110 rupees. If the government bought 2 million transis-
torized receivers from abioad, and the import duty were waived,
such radios could be marketed at a retail piice of under 40
rupees. But in the longer run, domestic output on a large scale
could be expected to furnish sets at much lower cost than is
now possible.

In addition to personal transistor sets, Fourth Plan objectives
inciude the manufacture of 500,000 transistorized community
radio receivers costing 400 rupees each. Total cost would be 20
crores, or nearly $27 nullion. Other 1adio costs estimated by the
Committee on Bioadcasting and Information Media nclude
service and mamtenance centers to repair receiving sets, and a
large number of low-powered transmitters to serve rural dis-
tricts. At least 30 of these transmitters aie scheduled to be built
by the end of the Fourth Plan.

Radio sets alone will not be enough, however, for the program-
ming itself has come under severe criticism. A survey of All
India Radio operations shows that only 5 to 8 percent of the
time and about the same percentage of money for radio broad-
casting have been allocated to rural audiences. Programs for
rural areas are broadcast for only an hour daily. These programs
have low priority, madequate financing, and are described as
generally unimaginative in conten.. The Committee studying the
matter for the Government of Iudia has pointed out that na-
tional programs are not related to the particular needs of local
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areas, that programs for farmers are at the wrong time, and
that to be useful they should be repeated at convenient hours.®

The news bicadcasts are criticized as dull and stereotyped, with
too little frank discussion of both sides of public issues. It is re-
vealing that at the Kanpu television station of the Indian Institute
of Technology (IIT.), students base news programs on foreign
radio broadcasts which they edit for later transmission in order
to furmish a moie meaningful account of public affaits than is
avatlable fiom official goveinment souces at home. The en-
thusiasm of the Indian 1adio audience for progiams from Radio
Ceylon suggests that there 15 substantial room for 1mpioving
both the information and entertainment content of domestic
programs. Both have a role to play in bunging the Indian people
into closer commumcation with the outside world and with each
other.

The Beginnings of Television

As the revolution in communications continues, attention is
shifting to television. In early 1967 the only television tiansmis-
sion in India was from the 5 kilowatt Delhi station of All-Incha
Radio, serving a radius of 30 kilometers. Some 5,000 receivers
were in operation, mcluding over 4,000 sets mn private houses,
300 commumty viewing sets, and 500 sets in Delhi schools.

Delhi television began i 1959 with the “Tele-Cluhs,” which
now meet at approumately 300 schools and centers 1un by the
Delh1 Municipal Coiporation. The puipose of the programs was
to provide easily assimilated mformation and to encowage com-
munity progress The cange of subjects has ncluded coopera-
tives, family plannming, 1epan of domestic apphances, first aid,
health and hygiene, kitchen gardening, disposal of waste ma-
terials, obseivance of traffic regulations, and opportunities for

% Government of India, Mmnstry of Information and Broadeasting, “Report of
the Commuttee on Broadcasting and Information Media on Broadcasts for Rural
Areas” (mimeographed, 1965)
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careers. Feedback from viewers is provided by monthly club
meetings and reports to program planners on audience reactions.
The clubs have an active membership of 5,000 persons and some
25,000 viewers. (See Table V-2.)

TABLE v-2. Estimated Delhi Teleuvision Audience

Number of

Type of audience

televiewers
1. Schools S T
Saence (higher secondary classes) 36,000
Enghsh (muddle) 96,000
General scence (mddle) 96,000
2 Tele-Clubs (commumty
viewing scts) 25,000
3 Home receivers (4,000) 35,000
Total 288,000

Source Data supplied by the Government of lndu;. ﬂ(mism of ln!;;n;;lntvn'r_u;IZlEmndurs—t‘mu.
New Delhi, India, 1986

Classroom television was initiated on an experimental basis n
1961. Regular cowses have been given in physics, chemistiy,
English, and general science. Manuals are supplied to teachers
to furnish a pieview of the telecast and to help prepaie the
students, as well as to provide follow-thiough instruction after
the progiam is over. Theie are also TV progiams aimed at in-
structing teachers.

In addition to classtoom TV dunng the day, two hows of gen-
eral-interest programs are tiansmutted in the evening. A typica!
progiam in Febiuary 1967 included a Hindi play, a documentary
on Southern India’s effoits to hainess its water resources for
power and nungation, a swgcal operation, and the news
The picture was of excellent quality, so were the program con-
tent and performance. Young people, gathered mound private sets
in Delhi homes, display a 1apt attention that makes clear the
absorbing characteristics of this new communications medium.
Many childien as well as grown-ups witness for the first time
what the Indian people are actually accomplishing in the cam-
paign to build a better society.
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Early in 1967, Delhi TV was being extended to 81 villages in
the area, with the purpose of intioducing programs aimed at the
needs of rural residents. Reactions to these programs will pro-
vide a basis for designing appropriate materials for village re-
ception. The intention is also to operate mobile vans for telecast-
ing from the villages to Delh, thus providing urban viewers with
what may be their only knowledge of 1uial life and 1ts problems.

A further effort to leain more about the educational potentials
of television 1s being made at the Television Center of the Indian
Institute of Technology (I1T) at Kanpw. There m early
1967 progiams of general mterest for student viewing meluded
films, 1llustiated lectwes, and 1ound-table discussions. Smce
the Government of India has a monopoly on radio and tele-
vision, the LLT. television station has been restricted to a closed
circuit and may not tiansmut its progiams cven within the
campus itself. Yet with little added outlay, it would be possible
for the Institute to make available science courses and labora-
tory instiuction for Kanpur school and college classrooms, as
well as to conduct contiolled experiments mm TV programming
through telecasts to nearby villages. Scientific evaluation of the
impact of such progiams could supply All India Radio with
valuable additional information on effective methods of educa-
tional TV. A further result would be to train personnel for In-
dian television in future years. Student volunteers now conduct
the closed-circuit system, programming approximately 14 hours a
week on a budget of $27 per month.

A master plan for the extension of telecasting to other paits
of India was presented n a report prepared by the Ministry of
Information and Bioadcasting in 1965 It called for an invest-
ment of $140 million to be expended over a 25-year period be-
ginning in the Fourth Plan. During the Fourth Plan $5 million
would be spent in establishing centers in four metropolitan areas
—Madias, Bombay, Calcutta, and Kanpur. But the repoit criti-
cizes the restriction of TV to urban areas and notes the large
benefits that could accrue from its use in rural areas. If television
were to be introduced m all 118 cities of 100,000 population and
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ovet, u .2ige of 15 to 20 kilometers per transmitter would per-
mit 47 percent of the total area of India to be covered, including
about 250,000 villages.”

The cost of building the necessary telecast centers and trans-
mitters depends on a variety of factors, including the radiating
power, number of studios, and program production potentials.
Original cost estimates for TV stations m the fow major cities
outside Delhi were approximately $1 million each, with Delhi
costs of $2 million. Half the total would be foreign exchange. (See
Table V-3.) Later estimates have been very much higher as the

TABLE V=3. Initial Cost Estimates of Television Stations
in the Fourth Plan
(In millions of rupees)

Capital eapenditures Recurring expenditures
Location

of station Total Foreign Total Foreign
exchange exchange

Bombay 8o 38 30 o 03

Madras 8o 18 30 03

Calcutta 8o 38 30 03

Kanpur 8o 38 30 03

Delhu 150 6o 36 03

Total 47.0 21.2 156 15

Source Data supplied by the Government of India, Ministry of Information and Bread-
casting, New Delhi, India, 1966

size and operating capabilities of the proposed stations were
expanded, and daily progiam duration was extended from three
hours to eight. In carly 7967 the Ministiy of Information and
Broadcasting had upgraded plans for the fow key centers (ex-
cluding Kanpuwi ) to four-studio facilities with 100 kilowatt tians-
mitters, capital investment of about $5 million each, and a for eign
exchange component equal to 40 percent of the total. Recurring
foreign exchange requuements for tubes, video tapes, and other

"Government of India, Mmntry of Information and Broadcasting, “Report of
the Committee on Broadcasting and Information Media on Television for India”
{mimeographed, 1985)
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consumable items were estimated at $800,000 per year for all
four centers, exclusive of foreign film purchase.

The range 1n TV costs and capabilities can be understood by
looking at the costs of vaious types of educational TV sta-
tions proposed for the United States at about the same time.
(See Appendix Table 17.) The piojected United States network
of 380 stations would mclude sisty stations seiving laige metro-
politan areas and tiansmutting over a state-wide system. Among
these would be twenty “key” stations producing color programs
for national distribution. For these major centers, station costs
are expected to be about $6.2 million, with average annual op-
erating costs of $3 mullion. The other forty “regular” stations
would be less costly These stations would also se1ve major metro-
politan areas, and typically consist of two large black-and-white
studios, a small mobile umt, and « film production team. Capital
cost would be about $3 3 million, with annual operating costs of
$1.2 million.

Another class of educational TV centers suggested for the
United States are so-called “standaid” stations for metropolitan
cities of less than 1,000,000 but over 300,000 population. These
would have one well-equipped studio, a small mobile unit, and
a small film umt. Capital costs were estimated at $1.7 million,
with annual operating costs of $490,000. The cost of a smaller
“basic” station for cities of less than 300,000 persons was esti-
mated to be $290,000 per yeai, including amortization of an
initial investment of $13 million. Repeater stations would op-
erate on an annual budget of $85,000 per year.” Thus the U.S.
figures indicate the considerable range of costs that might be
considered 1n establishing India’s initial television centers.

Although Indian TV plans recogmze the advantages of using a
communication satellite, its application in India was thought
to be limited, at least in the first phase of the development plan,
owing to madequate channel capacity. It was concluded that

S Public Teleuision. A Program for Action, The Report of the Carnegie Com-
mission on Educational Television ( Bantam Books, 1987), p. 137.
“Ibid, pp 139-45
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the goal of reaching India’s inhabitants would be defeated if the
satellite were not able to cany regional progiams in different
languages. Another disadvantage inherent in the state of the art
was the need for installation of highly sophisticated and costly
ground equipment. For the moment, the p1 oposed plan would pro-
vide sizteen studio centers along with auuliary centers and mi-
crowave lmkages. If, at the end of this period, technological de-
velopments justify the use of a satellite, Incha would switch over,
using repeater stations for extensive coverage of ruial areas.

If the Indian TV network could be inked by a satellite repeater
system, the cost would presumably be far less than that of a land-
line system Eaith satellites have made communication costs
virtually independent of distance Foi example, a synchronous
satellite above India, rotating at the same speed as the earth,
would provide economical tiansmission of voice and picture
from ground station to repeater and back in three-tenths of a
second despite the 44,000-mile 10und tup

It may be wise for India to wait for an efficient satellite be-
fore committing laige sums to expensive ground equipment.
United States plans depended initially on 38,000 mules of coaxial
cable and miciowave 1elays for its educational TV network
rather than a satellite, awaiting the time when the satellite would
be able to transmit more power. Capital costs for this landline
system weie estimated at $42 million, with operating costs of
$4 million per year. A satellite system would permit these costs
to be avoided, ground-1eceiving stations would nvolve no more
than $85,000 each, and transmitting stations about $150,000.*

Developing television for India, like radio, mvolves not just
programming and transmission costs but importing and produc-
ing sets and components. Sets piesently in use m India have
93-inch scieens, me imported from Yugoslavia and Hungary,
and cost the equivalent of about $300. India has licensed two
firms to begin domestic production i about two years, when re-
ceivers with a 17-inch screen ae expected to cost about $250.

10 Ibid , pp. 148, 194,
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If each of India’s 113 major cities were to have as many as
10,000 receivers, and if one community set were supplied to
each of the 250,000 villages included in a 47 percent coverage of
the nation’s area, the cost of receivers would be one-third of a
billion dollars. If a satellite 1epeater system were available to
bring TV to all of India, the magmtude of the bill for receivers
would be conespondingly higher.

Expanded radio and television coverage over the next ten years
would mvolve substantial outlays and a high foreign exchange
content. Is the 1evolution in communications important enough
to warrant the evpenditwe, or would outlays of this magnitude
be used to better advantage for improvements to the transport
system?

The opportumties offered by telecommunications can be seen
by comparing television with road transport as a means of trans-
mitting information. The constiuction of 50,000 miles of local
roads at an aveiage cost of $4,000 per mile would permit the
movement of mformation (and goods) to tens of thousands of
isolated Indian villages for a total cost of $200 million for the
roadways. The work might take five years, and motor vehicles
to make effective use of the system would mcrease the cost.
Messages would get moved, but slowly.

An alternative to this system might be the constiuction of 113
TV stations covermg half the countiy with an aerial network
reaching 250,000 villages, over which information would be able
to move at the speed of light. The cost, mcluding 250,000 TV 1e-
ceivers plus ground communications, would be about the same as
the road system mmus vehicles School and adult education pro-
grams could be expected to 1each at least 100 televiewers per
village, o1 a daily total of 25 million."

To what extent should television be employed as an imtial sub-
stitute for 10ads to make an immediate attack on isolation? To
judge the possibilities, at this stage of the communications 1evolu-

" Estimated costs include an average of $500,000 per TV station, $300 per
community TV set, and the costs of the necessary coaatal cable and microwave
relays
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tion, reliance has to be placed on examples of TV eaperience in
a variety of ciicumstances.

Effects of Television Instruction

Thus far the effects on Indian students as a result of formal
teaching by TV aie impiessive but not dramatic In Delhi, stu-
dents are learning moie o1 better with television than without 1t,
and television paiticipants receive slightly better examination
grades than those not attending television schools The teaching
process 1s also undergomg a change for the better. But, “in spite
of the achievement much 1emams to be done before the poten-
tiahities of television as an aid to teaching are fully recognized
and before they are fully 1ealized even withm the existing frame-
work,”

In Samoa seveial yeas ago fewer than half the school-age
children were attending classes, mstructors were untrained, and
few teaching matenals weie available. It was concluded that
educational television would be the fastest way to bring the
educational system to 1casonable standards. A transmitter was
erected on the summit of a 1,600-foot mountain, 26 new consoli-
dated schools weie built to 1eplace the isolated village schools,
and three TV channels weie used to beam 90 lessons a week to
primary grades In 1965 three moie channels were m use for
high school classes. Student mterest has continued high, teach-
ers have 1esponded well to the demanding requirements of the
new medium, and as a side effect parents have gamed something
of a hiberal education thiough this fiist intioduction to the mod-
ern world."

The effect on adults is especially sigmficant, and overemphasis
on the classroom as the appropriate audience for educational TV
misses this point. India’s education needs are unmiversal, and are

12 “Neurath Report” (New Delhi Ford Foundation, 1966)
13 Martha L Fiedler, “ETV Goes Way Out,” American Education, March 1967,
p 15
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just as important for those outside the foimal educational system
as for childien attending school For millions without formal edu-
cation, television offers the chance to make up for schooling op-
portunities never realized. The speed of TV and 1ts capacity for
compressing up-to-date information offers unparali.ied opportu-
nities for tiansporting knowledge. The role of television is to de-
liver new understanding to all of India.

This broader 10le of TV instruction has been demonstrated in
Japan, wheie UNESCO’s 64 tele-clubs maugwated in the late
fifties had a peivasive cffect on the paiticipants. A series of
programs on agncultural techmques intioduced the caily plant-
ing of rice whete this had not been tied before. Many farmers
for the first time began spraymg to 1educe insect damage to
trees, others made the unusual decision to pu chase equipment
jomtly to mpiove nngation Some wvillages with only foot
paths began a movement to have a netwoik of agnicultural 10ads
constiucted  After villagets heard a progiam on the realloca-
tion of land, 70 percent of the faimers discussed the subject at
a sentes of follow-up meetings and agreed to cairy out needed re-
forms. In many test villages tele-club members were persuaded
to undertake a plan for collective use of faim machinery ' Tt
is not improbable that the communications provided by 5 million
television sets and 20 mullion 1adios mn Japan have contributed
in many other ways to the performance of Japanese agricultume
and industry. Certainly the major mpact of television m the
West has not been through its classroom use, but through the
broadening of hoizons experienced by all televiewers, the result
of instant communication of visual information

The Effectiveness of Radio

In all parts of the world the radio is also proving its effec-
tiveness in adult education and in the schools. To test the re-
sponsiveness of 1adio listeners to basic health broadcasts, for

4 UNESCO, Rural Television in Japan (1960), pp 146, 155,
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example, receivers were temporarily installed in 180 locations
in South Korea, and sample checks made before and after the
programs to measure the impact. After hearing the program
once, almost all listeners had learned how encephalitis is trans-
mitted; knowledge of the source of typhoid fever rose fifty per-
cent, and belief that tubeiculosis is inherited dropped by more
than half.”

It has been shown that with classroom radios as teaching aids
children can be taught to read and wiite and that the effective-
ness of scarce teaching personnel can be multiphed. Australia,
Egypt, India, and several Latn American countites use 1adio to
improve instruction as well as augment the leaining process In
Chile the radio school system operated by the Institute of Rural
Education serves more than a thousand 1ural schools, both public
and private, with a vanetv of lessons by ar. Similar radio
courses in Middle East countries provide widespread instruction
in public health, agiicultwe, and in 1eading and writing.

Impressive evidence of the effect of radio broadcasting has
been noted in Turkey.” It was found that villages distant from a
road but with many radios were much more developed, and more
eager for development, than villages near a road but lacking
radios.

There was more travel by villagers and more visits by out-
siders, when a village far fiom a road (15 or more kilometers)
had many radios, than when villages were near a road but had
no radios. Travel to and fiom these villages was determined, not
by ease of transport, but by the channels of communications
that had been established. Villages near a road but without radios

15 Wilbur Schramm and Gerald F Winfield, “New Uses of Mass Commumca-
tion for the Promotion of Economic and Social Development,” United Nations
Conference on the Apphcation of Scence and Technology for the Benefit of the
Less Deteloped Areas (Government Printing Office, 1962), Vol. 12, p. 17,

16 Hernan Poblete Varas, “Communtcations and Audio-Visual Systems in Rural
Education” (summary of paper for Umted Nations Conference on the Application
of Science and Technology, Geneva, 1962), pp 1-2

17 Paul S Shapiro, “Development Chotces between Transport and Communi-
cations,” n Edwin T Hacefele (ed ), Relating Transport to National Policy
(Brookings Institution, 1968)
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were substantially less modern. Wherever there were many radios,
people had more knowledge about what went on in their village
and were more willing to undertake community projects. The
presence of radio was more highly associated with attitudes con-
sidered prerequisites for development than was the presence of
roads.

Along with its ability to involve the listener, radio can reach
a large number of people with great speed. The point can be
illustrated by a hypothetical example, showing the possible pay-
off from a laige-scale progiam of rural radio for Indian farmers.

An agnicultural extension worker traveling by bicycle may be
able to visit two willages a day and talk to 25 people for an
hour in each village. In a week he might cover 12 villages
and be heard by 300 people. If he weie to broadcast once a day
through a local station seiving 100 villages, his coverage would
be greatly multiplied. If 100 sets were tuned in per village and 4
people listened per set, a total of 40,000 people could be reached.
During a six-day period of daily broadcasts, therefore, one in-
structor could provide 240,000 man-hours of instiuction, com-
pared to 300 man-hours by bicycle. The radio instruction would
have the added meiit of bemg cumulative for those who tuned
in daily, wheieas personal visits would be at infiequent intervals.

Suppose instruction mvolyed early planting techniques, and the
knowledge gained enabled 10 peicent of the farmers contacted
by each method to increase their yields 50 percent. Of the farmers
contacted by bicycle during a week’s pertod, 30 would increase
their output; of those listening to the radio, 4,000 would. If the
average farmer was producing 1,200 pounds of rice per year,
those contacted by bicycle would produce an additional 18,000
pounds. Farmeis histening to the 1adio noadcast would produce
an additional yield of 2.4 million pounds.

At 10 cents per pound, the value realized by producers from
the additional production accomplished through radio instruction
might be on the mder of $240,000, and the cost of the added
inputs would probably be no more than one-fourth this amount.
The sum spent for a week of farm radio programs would be in-
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significant. Broadcasting costs per hour would be only a few hun-
dred dollars, and even if the cost of radio receivers were allo-
cated to the farm broadcasts alone, costs would be only $80,000.
The alternative of training large numbers of agents and paying
the necessary transport to enable them to contact the same num-
ber of farmers would involve far more time and money.

The significance of the new communications media lies not
simply in a specific message transmitted and acted upon, but in
the creation of new attitudes and perspectives. What was dis-
covered in Turkey has been noted also in Northein Thailand,
where Peace Corps volunteers reported that by the attitudes of
people they could tell immediately on entering a village whether
or not it had a radio. It 15 equally apparent, after talking to
enthusiastic listeners 1n Indian villages, that the effects of radio
can be “quite independent of its programming”, that for India,
in many ways, “the medium is the message.”™

Communication Potentials for India

There is strong indication that both agriculture and education
in Indian villages would be enhanced if ideas and information
were moving by radio or TV rather than by bullock carts and
mud tracks. But experimentation is needed to find out more about
relative costs and impacts, and this could be initiated by some
shifting of Fourth Plan allocations for transport and communica-
tions to put more emphasis on the latter. For at the margin it
appears likely that furthering rural communications stands a
better chance of making an impact than the "owest priority
transport projects. For fifteen years the stakes have been on
building better railways as well as mam intercity highways,
and the results have generally been impressive. But the side ef-
fects have been to bypass a large percentage of the people, to

18 Marshall McLuhan, Understanding Media The Extensions of Man (McGraw-
Hill Book Co., 1964), p. 266
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handicap agriculture, and to neglect important links between
agriculture and industry. This imbalance needs to be corrected.

The communications revolution that is offering new ways of
transporting information should not be permitted to duplicate
these patteins by concentiating on cities and neglecting the
hinterlands. Fortunately, by their natumie neither TV nor radio
follows the 1estitcced paths of 10ad and 1ail. Some diffusion to
rural areas will be mevitable, but planming to assure it will be
more effective. To make any notable progress will 1equire specific
efforts to equip wvillages with receivers, to design programs
especially for the 1wal sector, and to assess the results on an
experimental basis. Just as a shift 1s taking place within the
transport budget toward village access roads, there should be a
further shift of Fourth Plan emphasis from intercity transport to
rural-mban communications. If only 5 percent of transport allo-
cations were to be shifted to radio and television, some $200 mil-
lion could be made available over the five-year period. This would
pay for all local cuirency costs and would redirect resources
from marginal transport projects that promise limited economic
impact to telecommunications projects that hold out the possi-
bility of a major breakthrough. For the fact 1s that for the first
time the barriers of distance that separate most Indians from
the mainstream of economic and social progress could conceiv-
ably be surmounted overnight.

If the decision to step up communications involved only do-
mestic resources, the decision could be easily made. But greate:
emphasis on telephone, radio, and television would mean a sub-
stantial inciease in foreign exchange requirements. Thus the
question that remains to be answered is what magnitude of re-
sources will be needed to bring the total transport and com-
munications p:ogram into line with the technological revolution,
and what help can be expected from the outside.



CHAPTER VI

Financing a Transport and
Communications Breakthrough

Inbia 1s FACED with the formidable task of mod-
ernizing its railways and ports, constructing a network of intercity
highways, building new systems of local transport for agriculture,
and exploiting the educational possibilities of radio and television.
At the same time, traffic congestion in the big cities and the stag-
nation of half a million small villages point to the need for chan-
neling population growth into a more satisfactory national pattern
of urban settlement, using new transpert and communications fa-
cilities to reverse the current trends.

Efforts to make modern transport and communications tech-
nology more responsive to Indian development goals will require
a change in direction and substantial help from the outside in
both capital transfers and technical assistance. These requirements
seem counter to the climate in donor nations, where foreign as-
sistance efforts are flagging and where there are growing signs
of disillusionment over aid efforts to date. But clearly the ad-
vance of technology demands incieasingly sophisticated equip-
ment, and these demands will have to be met if India is to benefit
from the innovations that are the principal means of overcoming
deficiencies.

Foreign Exchange Requirements

Foreign exchange requirements to meet planned transport
targets during the Fourth Plan period are extremely heavy. Dredg-

123
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ing equipment, tugs, barges, cranes, and locomotives are needed
at the majo1 ports. Improvements are especially urgeut at Madras
and Marmagoa, where expanded capacity is needed to facilitate
the export of 1ron ore to Japan and Europe. Road transport de-
velopment depends on imported materials and components for the
manufacture of 10adbuilding equipment and for the expansion
of motor vehicle production. The Indian railways need diesel lo-
comotives, components for coaches and wagons, signal and com-
munications systems, and equipment for electrification. Telecom-
munications aic creating additional new demands for electronic
supplies and manufacturing capacity.

The total foreign exchange bill for transport during the Fourth
Plan is estimated to be approximately $850 million, including
nearly $500 mullion for the railways, $100 million for shipping,
and $80 milhion for ports. An additional $100 million of new
investment is planned for commercial aircraft and aeronautical
communications equipment, while communications by telephone
and radio may add at least $75 mullion to import requirements
even at the present low rate of expansion. The expanded pro-
grams suggested in tlis study for rural access roads, truck
production, transistor radios, and experimental television would
require further funds.

An estimated $250 million of the programmed public sector
investments will be taken care of by previous commitments of
foreign aid through the World Bank, AID, and others, with a bal-
ance of over $600 million 1emaiming to be financed. Public sector
requirements, howeve1, are only part of the total. The public
and piivate sectors combined ran up a total annual import bill
of $250 million for transport in 1964, which was about 10 per-
cent of all Indian imports.

These requirements have to be viewed not simply m relation
to the drain on foreign exchange but in terms of how the re-
sulting transport improvements may increase the net availability
of foreign exchange, either by mereasing export earnings or by
reducing dependence on imports. Improvements in transport to
permit the delivery of fertilizers and other farm inputs, for ex-
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ample, will ultimately increase agricultural production and reduce
the need for food purchases from abroad. These purchases now
average $500 million a year. Improved port and rail facilities
may help to realize the projected 25 mullion tons of high-grade
iron ore exports per year. And reduction in transport cost can
promote overseas sales of Indian manufacturers by reducing pro-
duction costs.

The three most important exports are tea, jute manufactures,
and cotton textiles. Together they accounted for 44 percent of
all export earnings m the Third Plan period. (See Table VI-1.)
Trade in these items, which has been shifting from rail to road
to take advantage of the speed and flexibility of the truck, can
benefit from further improvements mn road transport. Other
exports that move in significant volume and that depend largely
on road transport include sugar, vegetable oils, tobacco, hides,
and skins. In addition, exports of iron, manganese, mica, and a
wide variety of manufactured goods are dependent on high per-
formance by the railways and ports. Increases in train capacity
plus port mechamization vill be an important means of exploiting
mineral resources.

In the area of mvisibles, the expenditure of foreign exchange
for Indian transport can also help to achieve a net improvement
in the balance of payments. Air p.ssenger services in paiticular
can earn tourist dollars. The number of foreign tourists in India
has expanded eight-fold in a decade, and currently India is earn-
ing approximately $50 million per year from tourism. With im-
provements in facilities, including tiansportation, the present in-
flow of tourist traffic could be substantially increased.

The shortage of inteinal transport has limited the tourist po-
tential. Extension of the air network is an urgent need because
of the long distances between cities. Seventy percent of all tour-
ists arrive in India by air, and availability of connections by
Indian Airlines Corporation would promote longer visits and
additional travel within the country. Since roads for bus and
passenger car travel are nearly everywhere inadequate, building
tourist airstrips would permit more people to visit remote places
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TABLE VI-1. Major Imports and Exports during the Third Plan Period

Millions of Percentage
Commodity U.S. dollars® distribution
Imports
Machinery 3,799 201
Cereals and other food grains 2,169 16.6
PL 480 food grams (1,783) (13.7)
Iron and steel 1,035 79
Mineral fuels, lubricants 893 69
Transport equipment 738 5.7
Nonferrous metals 602 4.6
Raw cotton (including hinters) 573 4.4
Chemicals 369 2.8
Fertilizers 337 2.6
Other imports 2,524 19 3
Total imports 13,039 100 ob
Exports
Jute manutactures 1,682 21.0
Tea 1,292 161
Cotton goods 554 69
Iron ore 392 4.9
Oilcakes 332 4.2
Fruits and vegetables 323 40
Tabacco 204 2.6
Sugar 189 2.4
Spices 183 2.3
Other exports 2,857 35.6
Total exports (including re-exports) 8,008 100.0

Source  Government of India, Planning Commission, Fourth Five Year Plan A Draft Outline
(1968), p. 102

a, Conversion rate 1 rupee = 21 cents.

b. Column does not add to 100 because of rounding

not accessible by surface transport. But a larger ‘package” of
facilities will have to be provided, including improved hotels
and restaurants, if India is to take advantage of expanding world
travel to exploit its many historic attractions and excellent
winter weather.

Shipping is another area in which India’s foreign ex- hange posi-
tion might be improved. At the end of the Third Plan, Indian-
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owned ships (coastal vessels as well as the overseas merchant
fleet) totaled less than half the target of two million tons recom-
mended by India’s Shipping Policy Committee two decades ago.
Indian ships carry less than 10 percent of the country’s overseas
freight. Virtually all petroleum imports are being carried by for-
eign tankers and most of the PL 480 wheat not moved by Ameri-
can ships comes to India in foreign tramps. With the foreign
exchange cost of Indian ocean freight amounting to about half as
much per year as United States aid to India, there are strong
pressures to develop a more effective Indian meichant marine.

However India may move to icrease its foreign exchange
earnings through improved transport and by import substitution,
very large volumes of imported equipment and components will
be needed to effect the necessary changes, and a significant part
of the bill will have to be financed by foreign loans and other
assistance.

The Aid Picture

The United States, the World Bank, and the International De-
velopment Association have together provided $1.3 billion of
loans and grants to India for transport development during the
past decade. World Bank and IDA loans have constituted close
to two-thirds of the outside support for the Indian transport sys-
tem. The Bank itself, as of June 1965, had allocated nearly three-
quarters of all its loans to India (the Bank’s largest borrower)
to transport projects.

Of the total transport aid funds available from all major
sources since partition, approximately 60 percent has been for
the railways, 30 percent for road transport, 7 percent for ports,
and 3 percent for aviation. (See Table VI-2.) The object of
World Bank lending was initially the acquisition of locomotives
and rail cars, and later the purchase of materials and components
for their indigenous manufacture. IDA loans went to road con-
struction and equipment for manufacturing motor vehicles. One
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TABLE VI-2. Foreign Aid for Indian Transport, 1954-1964

, International
Transport mode United World Development Total
States® Bankv
Association®
Millions of dollars
Railways 304 379 130 813
Road transport 158 - 250 408
Highways (42)4 (60) (102)
Vehicles (116) (190)e (306)
Ports 6 64 18 88
Civil aviation 28 6 34
Aircraft (25) (6) (31)
Airports (3) (3)
Miscellaneous 8 .. . 8
Total 504 449 398 1,351
Percent of total aid 37 33 29 100!
Percentages
Railways 6o 8s a3 60
Road transport 31 ce 63 30
Ports 1 14 5 7
Civil aviation 6 1 3
Miscellaneous 2
Total 100 100 100f 100

Sources 1954-83 US data from the Agency for Intemnational Development, 1964 US.
data from AID, Operations Report (Data as of June 1964) (1965), pp 32, 104, and the Ex-
port-Import Bank Information Office, World Bank (or International Bank for Reconstruction
and Development) data from ‘“‘Statement of Loans” (processed, IBRD, September 1965), and
IDA data from “Statement of Development Credits” (processed, IBRD, September 1985)

a. 1954-64

b. 1949-June 1965

c 1981-June 1965

d. A PL 480 loan of 200 nullion rupees for national highway construction

e Compnses a $90 million credit of 1964 and a $100 million credit of 1965 made available
for imports by firms producing commercial vehicles, automotive components, and electrical and
construction equipment The entire amount of these two credits was included in view of the
fact that the bulk of the $190 milion was to be used for highway transport purposes

f. Does not total 100 because of rounding.

IDA credit helped to finance half of India’s Third Plan national
highway program.!

Most loans for transport from the United States have been for
the Indian railways, including importation of locomotives, steel,

VIDA lor..s have provided financing on soft terms that create less balance-of-
payments pressure, with credits usually extended for a term of fifty years,
including a grace period of ten years and a service charge of less than one
percent annually on the balance outstanding
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construction equipment, and traffic control devices. No United
States loans have been made specifically for roads, but a third of
the transport loans to India from the Agency for International
Development and its predecessors have been for automotive manu-
facturing equipment and motor vehicle components and materials,
India has also acquired road construction machinery with non-
project loan funds. In the aviation field, most Umited States
funding has been Export-Import Bank credits for the purchase
of aircraft. Altogether, the transport sector has accounted for
about 16 percent of United States dollar project loans to India.

The task of increasing these souices of financial support for
transport runs mto difficulties beyond the growing reluctance
of the creditor nations. For unless relatively short-term high-
interest loans can be supplemented by either long-term loans of
the IDA type or outiight grants, India will confront an 1nsol-
uble problem of debt repayment. Outstanding public and pub-
licly-guaranteed indebtedness with a maturity of one year and
over rose from $300 million in 1955 to well over $5 billion n
1967.* As a consequence, the amount of gross foreign aid that
can be counted as net capital assistance has been substantially
reduced. In the Fourth Plan, $5 billion of foreign assistance would
yield only about half this amount in net assistance.

The time is particularly appiopriate for a large: program
of foreign assistance to exploit the development potentials
of transport and communications. For the fiist time the In-
dian railways have achieved a comfortable margin of capacity
over demand, so that attention can now be given to a compre-
hensive attack on the transport system as a whole. Moreover, the
Fourth Plan order of priorities has given new direction to the
transport program by its emphasis on rural development, food
production, and export promotion. Since the Report on Transport
Policy and Coordination, too, there has emerged a clearer picture
of transport requirements and of the shifts in emphasis that are
needed to meet them. In addition, a wider choice of technology is

2 International Bank for Reconstruction and Development, Annual Report,
1964-85 (1965), p. 57.
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now available to permit systems of movement that make the
most effective use of all types of transport, and there is a more
general understanding among policy makers of the need to tie
transport more closely to specific development goals. In this more
favorable atmosphere, the applications of larger amounts of for-
eign assistance could focus to advantage on three types of trans-
port improvements that would help to support the development
effoit. First are projects that complement and support the ob-
jectives of other aid progiams, particularly transport to assist
in overcoming the food crisis. Second are piojects that involve
two or more methods of transport and that further the objec-
tive of transport coordination Third are demonstration projects
or experiments with nonconventional solutions that could lead to
new ways of coping with old problems.

Transport and Communications for Food

It has been noted that the most urgent requirement in the
transport sector is an all-out attack on rural isolation. The lim-
ited results of earlier efforts to provide all-weather access to the
villages through the Community Development Program are under-
standable. Transport was less important to agriculture then, be-
cause the other elements of more productive farming were still
absent. There was no fertilizer, improved seed, or other inputs
for intensive cultivation, and there were no trucks. There were
also no support prices and government purchasing programs to
provide assurance that the cost of growing more would even-
tually be recouped. Thus even wheie roads were built, the con-
ditions necessary to make effective use of them were not present,
and many miles of new roads fell into disrepair because of the
absence of econcmic incentives to maintain them.

Under the ciicumstances, the almost exclusive attention given
to main intercity raill and highway routes, and the almost com-
plete disregard of local transport requirements, was probably
the wisest choice. Improving farm transport could not command
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a high priority if resulting output could not be expected to cover
the cost. But the decision to support intensive cultivation has
altered the situation. An intensive agricultural effort makes 1m-
proved transport an integral part of agriculture. Fertilizers have
to move, together with mmproved seed, and financial incentives
are being made available to encourage the maiketing of surplus
output. The time now mvites a determined drive to get roads
built, to make vehicles available, and to establish market centers.
The question 1s how to do these quickly and n ways designed to
get the best results.

In Chapter III it was seen that local road improvements have
been lIimited not simply by a lack of state-aid funds but by the
lack of local funds to match them. The remedy proposed by the
Government of India is the 1967 agreement with the states
that during the Fomth Five-Year Plan an allocation of 20 per-
cent of all state highway funds will be made for the improvement
of rural market 10ads. The cential government will then match
40 percent of this money. A memorandum from the Planning
Commission has outlined the type of work envisioned under this
market road program.

State aid for maiket roads is a step in the right direction,
but it still overlooks the fact that the states have limited re-
sources for road work. The allocation of 20 percent of state
funds for local roads will amount to only about $20 million per
year, with central government matching, this will provide only
$28 million per year. Additional funds will obviously have to be
made available if the road program is to be on an effective
scale. How can the 1esouices for such an effort be marshalled?

Road users aie one source, but they already carry a heavy tax
load. The central government imposes a variety of levies, includ-
ing import duties on motor vehicles and excise taxes on vehicles,
tires, tubes, fuel, and accessories. These tases now contribute
two to four times as much to general revenues as the central
government 1s spending on roads. (See Table VI-3.) This fact—

3 Government of India, Mimstry of Transport and Awviation, Memorandum to
All State Governments, “Rural-Market Roads,” Jan 19, 1987
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TABLE VI-3. Road User Tax Revenues and Highway
Expenditures, 1950-64*

(In millious of rupees)

Central government State government
Year Revenue Evpend:- Ratio Revenue Expends- Ratio
(1) tures (1/2) (3) TR (3/4)
(2) . (4)

1950-51 3482 86 ; 402 1255 2038 43
1955-56 4555 247 3 184 2583 574 4 45
1g6o-61 10701 2980 3.59 549.2 699 6 79
1963-64 2,023 4 639 g® 317 1,069 9 81y 132

Sources Government of India, Busic Road Statistics of India, annual issues, and Govern-
ment of India, Mimstry of 'inance, Central and State Budgets, annual 1ssues

a, Expenditures mclude developinent as well as maintenance expenditures Cost of collection
is not included

b This figure was obtmned by subtracting state road expenditures from the total road ex-
penditures amounting to 1,450 8 million rupees

plus the potential benefits from mmproved roads—suggests a larger
allocation of existing user revenues to road purposes, rather than
imposition of additional taxes.

Crediting India’s Central Road Fund with more of the existing
revenues fiom road user taxes is the place to start. This fund
is financed by a small tax levied on the sale of gasoline. Eighty
percent of the proceeds are allocated to the states on the basis
of their gasolme consumption, and the remainder is used by the
central government for special projects of national importance.
But as the Committee on Transpoit Policy and Coordination has
noted, most tiucks and buses in India aie diesels, so their con-
tribution 1s almost ml. The tax un diesel fuel 15 not credited
to the Road Fund, although the Committee has recommended
that this be done. Other taxes on motor vehicles and their opera-
tion, now gomng to the geneial fund, could also be credited in
part to the cential 10adbuilding fund as a logical means of ac-
celerating the development and modeinization of the motor
transport system.

Public policy and administrative efficiency, of course, must
determine whether or not special taxes levied on road users
should be earmarked to pay for highways, but the weight of
experience suggests that there are important advantages to this
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method. There is obvious equity in attempting to exact from
the users of certain types of public services the cost of the public
works built for their special benefit. This is the way the rail-
ways are financed, and to an increasing degree ports and air-
ports. The alternative of relying on the general taxpayer to foot
the bill has its drawbacks, especially when there are so many
public needs that cannot be priced and that must compete for
general tax revenues.

A further advantage of user charges for road financing is
that highway development requires long-term planning and pro-
gramming, and road administrators can bhenefit from ~ long-
term indication of the revenues that can be committed in ad-
vance. The establishment of a relationship between traflic “earn-
ings” and the design and cost of road improvements also intro-
duces economic concepts into road planning and administration
and helps reduce some of the political pressures mn road location
and project priorities. In addition, those who pay the bill know
that they will benefit from their taxes through reduced vehicle
operating costs, so that the acceptability of such taxes (as in
Madras State) is enhanced. And since road transport competes
with railways, which price their services, the inclusion of the
cost of highways m the price paid for lugh way services creates
a more comparable basis for the allocation of traffic and invest-
ments.

While it appears desirable that more of the proceeds of cen-
tral government user charges should be allocated to roads, in
India roads are primarily a state responsibility. The question
thus arises whether state taxes could also be relied upon for
the additional support needed to build village access roads. A
negative answer is indicated by the fact that the states already
exact both heavy fees for vehicle registration and high taxes on
motor fuel and on passenger and goods movement. It would be
unfair, moreover, during a period of rapidly expanding road
construction, for today’s road users to pay the entire current
outlay for roads, which is substantially higher than the annual
economic cost. A large part of the current outlay for roads is
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investment in new facilities that will last for many years, and
their cost should be defrayed in part by future as well as cur-
rent users.

Another facto: making further local tax increases undesir-
able is the small number of motor vehicles operating in India at
this stage. Transport’s contribution to development will not be
furthered by high charges for highways that discourage the use
of road mvestment already made. It is not recommended, there-
fore, that state taxes on lighway users be raised, and it has
already been seen that local capacity to pay for public facilities
is extremely limited.

Local governments can help to underwrite the very large task
of improving village access 10ads, however, by arrangements
that peimit the public to 1ecoup some of the benefits from new
roads. Just as the cultivator needs credit to buy fertilizer and
seed before he can 1ealize the 1etuin from ntensive cultivation,
financial anangements are needed which will get the roads
built and permut local contributions to be made after the eco-
nomic benefits have been created. What is needed is a revolving
fund to pay the initial cost of 10ad construction; this cost, or
some pait of it, can be returned to the fund through taxes
assessed on the land after 1t has begun producing more.

In other words, an aid program that pays only part of the
cost of local roads is not enough. A far more effective program
would be to pay 100 percent of the cost imtially, with later
1epayment of pait o1 all of the money into a revolving fund
which would be used to finance additional projects as funds were
recouped. This 1epayment could be accomplished over a period
of five to ten years, through taxes levied on the owners of prop-
erty affected by the 10ad improvements.

Along with better 10ads, trucks that can take advantage of
them aie nceded. In all parts of India a potentially profitable
relationship between farmers and urban industry is unexploited.
The cities need food and agricultural raw materials and they
can provide the village: with fertilizer, tools, equipment, and
consumer goods, But the transport links between the two have
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not been provided to encourage this interchange. Good trucking
services are one of the essential components for such a trading
relationship.

Where volume and trip length warrant the use of trucks,
transport costs will at least be cut in half. More important, in
many cases the truck is the only way to move the loads offered
or to cover the distances. India in 1964 had 0.5 trucks per 1,000
persons. Except for Pakistan and Ethiopia, this was fewer than
any major country. Syna had 23 tiucks per 1,000 persons,
Thailand 2.1, and Japan 85. ( Appendix Table 10.) If India were
to increase its fleet to only 2 per 1,000 people, or a million trucks,
it would need about 750,000 more than 1t had i 1967. Many of
these would be small pickups in local service, for transporting
supplies to individual farms and for collecting produce. Larger
vehicles would be needed by suppliers of fertilizer and for over-
the-road transport of consumer goods and consohdated loads of
produce moving to market centers.

In addition to roads and trucks, a target of 20,000 local stor-
age units, rice mills, and other processing plants has been set
for the Fourth Plan. The road improvement program and the
choice of sites for market towns will provide the best guidance
in locating these facilities. Finally, rural transport will need
to be supplemented by improved communications, as part of the
effort to close the rural-urban inforniation gap.

The magnitude of the task of overcoming distance suggests
the need for a special foreign aid effort. And to make best use
of aid, a transport and communications program for food is
needed, to be carried out cooperatively by the Ministries of
Transport, Communications, and Agriculture,

The principal foreign exchange costs in such a program would
be for expanding production of trucks, roadbuilding machinery,
radio transmitters, and transistor radio receivers, and for ex-
tending television to rural areas. Parts and components to
achieve truck production targets would involve some $429 mil-
lion of imports, 80 percent for one-ton trucks, and the rest for
over-the-road vehicles. (See Table VI-4.) Radio sets would in-
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volve another $270 million. This figure assumes that half the
goal of 100 million radio sets would be achieved in the Fourth
Plan {only 5 million sets were made available in 1966). To
reach the 50 mullion set target, half the transistorized receivers
might have to be imported, and the - ther half produced locally
with imnorted parts, involving an average foreign exchange
component of 20 percent. Import of sets may be 1equired in the

TABLE VI-4. Transport and Communications
Program for Agriculture
A. Foreign Exchange Requirements

Foreign
P Total, 1971 exchange Basts of
urpose requirements
1966 target . eshimate
(1n mllions
of dollars)
Television $11.0
Receiving sets 5,000 50,000 go $200 per set,
Operating $1 million per
stations 1 5 20 center, 50 percent

foreign exchange

Truck production

Trucks
(thousands) 255 1,000% $429.0 20 percent foreign
exchange, + 10 per-
cent allowance
for replacements
Radio $300.0
Receiving sets
{ millions) 5 50 270.0 $10 per set, half
Maintenance 30.0 imported, 20 percent

foreign exchange
for domestic output

Road construction
equipment 8375 One-tenth of local
road construction
costs, 50 percent
foreign exchange
Total foreign
exchange costs $777 5

a. Eighty percent of the total are one-ton farm trucks at $2,000, the remainder are over-
the-road trucks at $5,000.
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B. Estimated Costs of a Five-Year Local Road Program®
(Intensive Agricultural Areas)

Cost per Total cost
Type of improvement Miles mile (in mllions
(n dollars) of dollars)
IAA roads to be surfaced
(one-half) 42,000 4,000 168
IAA roads to be improved
but not surfaced 42,000 2,000 84
New roads for IAA"s 84,000 6,000 504
Total improvement 168,000 4,500 756
program
Maintenance program 16u 000 500 168"
Grand total 924

a. There are 420,000 existing local rural roads in all of India, 84,000 of these are assumed
to be in Intensive Agncultural Areas

b Total for the five years includes no expenditure for the first year and assumes that one-
fifth of the system will be completed each year

short run, because of the time lag in expanding local production
capacity and the relatively low cost of imported sets, as dis-
cussed in Chapter V. There would be additional import require-
ments for replacement batteries and maintenance parts.' The
construction of timsmitters to extend broadcast coverage and
to tailor prograic .o local needs would involve additional for-
eign investment fanus.

To expand television by adding four transmitters and by ex-
tending TV coverage through school and community TV centers
would require equipment and supplies with about a 50 percent
foreign exchange content, but the total would be very modest.
Imports for transmitters, 45,000 receivers, and the establish-
ment of four new TV centers would total $11 million during
the Fourth Plan. The TV network would also require imports
of expendable equipment and materials for program production.

Altogether, the foreign exchange costs of a transport and
communications program aimed at agriculture and rural develop-
ment would total three-quarters of a billion dollars over a five-

1 Based on data from the Government of India, Mistry of Information and

Broadcasting, “Report of the Committee on Broadcasting and Information Media
on Broadcasts for Rural Areas” ( mimeographed, 1965).
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year period. The sale of imported equipment by the government
would create a rupee equivalent sufficient, with matching funds,
to support the proposec 1ural market road program. The local
costs of storage units, processing plants, and communications pro-
gramming might also be covered.

The local road progiam for improvements aud new construc-
tion of 168,000 miles 1n the Intensive Agricultural Areas is esti-
mated to 1equire neaily a billion dollars over a five-year period.
(Table VI—4.) Since this represents the major part of the trans-
port and communications program, the most practical procedure
would be to deposit in the Central Road Fund the entire amount
of the local currency made available from the sale of impoited
equipment to be allocated to the states for roads. The stipulation
could be made that part of this money might be used for ancillary
facilities such as storage and other market center requirements,

In cairying out the 10adbuilding progiam, the central govein-
ment would 1etain one percent of the fund to defray the costs
of organizing, administering, and conducting the program, in-
cluding the preparation of standaids and istructions to guide
state and local participants. The balance would be distributed
among the states on the basis of population and area, to be
deposited n 1evolving state 10ad funds and matched by state
contributions already agieed to. This matching money would
help to cover the costs of mamtainmng the new road system.
Conditions stipulated for the use of these funds would include
the designation of eligible 10utes m Intensive Agricultural Areas
and repayment by local governments into the state revolving
fund of a part of the cost of local 10ads.

The public woiks department at district level would own,
maintain, and make available the roadbuilding equipment and
machinery acquired through the aid program. Regulated mar-
kets, cooperatives, o other distributors of agricultural supplies
would be assisted in purchasing trucks through appiopriate
credit anangements.

Central, state, and local governments would all share the 1e-
sponsibility for maiket road planning and financing. The 123
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districts included in the IAAs are the logical state subdivisions
to provide technical and logistic services and to supervise the
local road program, while the 1,444 community development
blocks in the Intensive Agricultural Arcas appear to be the
appropriate units to help integrate local village plans and carry
out the work.

To a limited extent transport planning through local govern-
ment has already been successfully accomplished in India, and
local units have shown an awareness of the need for better
transport and a willingness to participate. In Wardba district of
Mabharashtra, for example, 37 market centers were chosen as
growth pomts around which to build a district development
plan. It became apparent at an early stage that accessibility
was the lighest priority.” One-third of all Third Plan mvest-
ments recommended by the 1epiesentative body of Wardha dis-
trict (the Zila Panshad) were 10ad projects. The popular desire
for better roads is indicated by the fact that more funds were
allocated to this puipose than to agrcultural production, soil
conservation, irnigation, education, and health combined. The
road plan was based on linking up the maiket centers, connect-
mg Wardha with neighboiing distiicts, and developing aieas
where resouice potentials were attractive. A total of 190 miles
of approach roads weie mcluded, plus 160 miles of roads for
access to 1esowces "

An important side effect of a local road program to support
agriculture 15 to provide jobs and mcome for workers who are
only partially or seasonally employed. Much road construction
and later maintenance could be done by labor-intensive methods.
The program would directly support the Fourch Plan goals of
providing more rwmal puichasing power, to buy both consumer
goods and inputs for commercial agriculture.

8 The plan was based on a study by the Gokhale Institute of Polities and
Economics, Poona

¢ Information from Government of India, Ministry of Commumty Develop-
ment and Cooperation, Nov. 28, 1964.
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Aid for Coordination and Experimentation

In addition to the proposed special program for transport and
communications to increase food supplies, it was noted earlier
that $850 mullion of foreign exchange would be required to carry
out the official Fowth Plan proposals for rail, water, and air
transport. Half the total 1s planned for the railways, but in the
light of rapidly changing technology special attention is needed
to avoid unnecessary o1 uneconomic mvestments n this area.
This means assuring that rail modernization is limited to areas
where the railways can operate effectively in the long run. It is
also important that appropriate programs for abandonment of
uneconomic branch lines are pressed, and that necessary rate
increases are 1mposed on short-haul traffic and small shipments
that now fail to pay even their dnect costs.

A further possibility for reducing capital requirements on
the railways lies in concentrating on communications facilities
to achieve better use of existing equipment. Over half the rail-
way requirements for foreign exchange in the Fourth Plan is
for rolling stock. Improved communications could help locate
and direct the movement of equipment to reduce time losses,
meet customer needs, and put idle wagons to work. A more
rapid changeover to diesel power is another step that would in-
crease the utilization of rolling stock.

Integrated freight transport using containers could also be
accelerated by the aid program through the acquisition of rail
flatcars, motor trucks, and the containers themselves, and through
the constiuction of container terminals. A railway subsidiary
might devote full attention to estal'ishing and operating inte-
grated road-rail services, which would ultimately be extended
to ocean transport and air cargo services. Physical integration
rather than regulatory controls will provide the hoped-for co-
ordmation of transport in India
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A preliminary step in this direction would be a survey of
potential container tiaffic to identify the routes to he served, the
equipment to be purchased, and the highway and rail facilities
to be impioved. A related suivey is needed to determine the
prospects and requir.ments for unit train operations. These
heavy tiain movements would permit substantial economies in
mineral traffic, chemicals, and other bulk mo.ements.

Foreign assistance in 1itroducing tiansport innovations
could also have a significant payoff in aviation. The lack of ade-
quate roads in India, the great length of time consumed in long-
distance movements, and both the legal and geographic restiic-
tions on surface transpoit increase the economic advantages of
air freight to setve majo cities The potent.al for increasing
air transpoit’s 10le in long-distance intercity passenger travel
should also be exploed An tiansport evpansion could play an
important part in saving time fo1 key personnel, and the use
of small planes, mcluding vertical and steep take-off and land-
ing aircraft, may be the most economical method of transport-
ing agricultural technicians.

The assumption that air seivices are a luxury to be intro-
duced only after the development of giound services 15 based on
a misreading of experience mm more developed nations. These
nations failed to exploit aviation moie aggressively for under-
standable reasons. One is the comparatively recent appearance
of aircraft with versatiity and high-peiformance chaiacteris-
tics. Another is the relatively good surface tiansport available
in the West before the an age began. Moreover, industry loca-
tion had been detetmined and distribution techmques well es-
tablished before aviation entered the picture.

In India the situation is different. Air cargo and passenger
services could provide better tianspoit services than are avail-
able on the ground, and might produce substantial savings. A
broader network of an services for the subcontinent could in-
troduce new methods of doing busmess, a reduction in inven-
tory requirements, the organization of nationwide enterprises,
and a further expansion of tourist travel.
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Organizing a More Effective Program

If there is to be a more effective transport program realisti-
cally reflecting India’s requirements, one of the most obvious
needs is for new programming capabilities at the top. The Gov-
ernment of India moved toward a systems approach to transport
in 1966, when it cieated the new Mmistry of Transport and
Aviation, comprising all transport agencies except the railways.
But omission of the railways goes far to cancel the potential
impact of this reorganization. Since nearly 90 percent of public
investments in tiansport are road and rail, the separation of
these two elements nullifies much of the effort to improve trans-
port decision-making.

Today, with the growing capacity to design and build total
systems, the need for an appropriate administrative framework
has become obvious. It was concluded by the Committee on
Transport Policy and Coordination, however, that assigning all
transport responsibilities to a single Ministry of Transport
would create “an extremely heavy burden to carry.” Hence, al-
though the most effective approach to transport modernization
is through investment decisions, these continue to be made
independently for road and rail, and no agency is responsible
for examining alternatives or combinations *hat might assure
better results,

A Ministry of Transport could be made manageable, as the
new United States Departinent of Transportation is expected to
demonstrate, by concentrating its activities on research and
policy planning, where the major vacuum now exists. For ex-
ample, the Indian 1ailways could be operated through a public
corporation comparable to the present corporate management
of the aiilines, thus freeing the Ministry from operating re-
sponsibilities. This would give the railways more of the freedom

" Government of India, Planning Commussion, Committee on Transport Policy
and Coordination. Final Report (1968), p. 218
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of a commercial enterprise and would permit the Ministry to
serve as the aichitect of a unified transport network designed
to make possible the goals of Indian economic development.

A research and policy planning staff in the Transport Minis-
try would provide the means of analyzing the cost and effective-
ness of alternative transport investments, and of assuring satis-
factory physical and operating relationships among transport
methods now separately planned, built, and opeiated. Many
problems facing Indian transport cannot be given the attention
they deserve simply because no agency is responsible for the
transport system as a whole.

The absence of cential governmental machinery that would
permit a comprehensive view of transport is a serious obstacle
to selecting transport investments. Almost evelry major decision
involving 1ail transport has implications for the rest of the
transport system, while actions with 1espect to the development
of road transport affect the railways. Often the optimal solution
requires action to be taken simultaneously in two or more areas.
To ignore these 1elationships often wastes 1esources and fails
to take maximum advantage of available technology.

In addition to placing responsibility for 1ailway policy in the
Ministry of Transport, there is need for a stronger organization
for road transport policy. The road transport iesponsibilities
of the cential government, as we have seen, should include not
only the national highways and the nation’s supply of motor
vehicles, but technical and finuncial aid for state and local roads.
The contrast in management organization between rail and road
transport in India goes a long way toward eaplaining the poor
condition of road transport. There are obvious 1casons, of course,
why railway administration cannot be duplicated n road trans-
port. Road transport responsibilities are divided between con-
struction of highways and operation of motor vehicles. Highway
responsibilities are in turn divided among central, state, and
local governments. Road transport functions can be upgraded at
the central government level, however, by committing larger
amounts of money to research and planning and by establish-



144 DISTANCE AND DEVELOPMENT

ing a Road Transport Agency in the Ministry of Transport,
responsible for national highways, state aid, and vehicle pro-
duction.

But the relation between the Transport Ministry and the
Planning Commission is equally important. It was noted earlier
that although transport requirements stem from goals in other
sectors, transport decisions are often unrelated to these targets.
The task of assuring that plans for transport are viewed in
relation to the needs of agriculture or industry, or to energy
resources and export promotion policies, 1s the responsibility of
the Planning Commussion. The Commission has not been able to
concentrate on its major functlon, howe er, because it 1s bur-
dened with technical details which, in the absence of an all-
inclusive transport minustry, are left on the Commission’s door-
step. The planners are being forced to make techmical transport
decisions without benefit of research and analysis support, and
are without time to cairy out their principal policy-making role.

The functions of the Planning Commussion are not only to
make the transport program goals-oriented, but to explore ways
of achieving stated objectives with minimum investment or
perhaps through non-tiansport solutions, and then to assure
that resources will be made available for the investments agreed
upon. And the Commission should be concerned with the geo-
graphic aspects of the development program, which depend
heavily on transport capabilities, but so far it has been unable
to provide this type of program guidance effectively.

Improvements and innovations in administration are also
urgently needed to rationalize transport operations. Attention
has been directed n particular to the logic of the railways en-
gaging m truck transpoit The establishment of regional trans-
port companies operating all types of transport may eventually
provide the answer to the current fragmentation of transport
supply. The growing recognition of the need for overall trans-
port policy decisions can be expected to hasten the day when
the facilities and operations themselves will also be integrated.
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Strengthening investments 1n the great variety of economic
activities that support the transport system is another objective
that requires attention if transport is to make its maximum
contribution to development. Supporting industries include
metals, petroleum refining, tire manufacture, roadbuilding equip-
ment, motor vehicle production, shipbuilding, and the supply of
materials and components Many of these economic activities
could be accelerated through greater encouragement of private
capital and management services. Incieased roadbuilding ac-
tivity and the reduction of restrictions on motor vehicle use are
setting the stage in India for foreign private assistance in a
wide variety of supporting services.

Thus far the major share of private investment has gone into
such industries as pharmaceuticals, electric goods, iron and steel
products, machinery, and machme tools. These types of joint
ventures in the transport and communications field could prof-
itably be extended to enable India to supply more of her equip-
ment needs indigenously. Further agreements with foreign firms
could accelerate the growth of manufacturing, expand the sup-
ply of available capital, augment Indian know-how, and create
jobs.

In this regard, Indian transport should benefit from more
liberal private loan guarantee programs like that of the United
States Agency for International Development. The AID program
is designed to tap the very large sums of nvestment money
available through insurance companies and pension funds.
United States government guarantees against risks incurred
by private investors have already multiplied the capital avail-
able for fertilizer plants and other facilities to aid food produc-
tion. The AID program underwrites foreign-owned as well as
United States companies, thus encouraging private investment
from all sources. A close partnership of public and private in-
vestment could be the means of attracting the large sums that
will be necessarv to expand domestic production of transport
and communications equipment.



CHAPTER VII

Overcoming Distance

In 1nD1a, As 1N oTHER developing countries, a key
factor in economic development 1s the rapid growth of the trans-
port burden with rising levels of economic activity. Every increase
in national product is accompanied by two to three times as great
an increase in the movement of materials. But in the more de-
veloped countries, experience mdicates that less transportation is
needed per unit of national product. And now science and tech-
nolog® have introduced new matenals, new processing techmques,
substicutes for transport, and new energy resources that can reduce
the volume of movement still further, The importance of these
trends is that by reducing the resources that have to be devoted to
transport per unit of output, relatively more effort can be devoted
to directly productive activities By lessening the nation’s trans-
port burdens relative to 1its accomplishments, India can hope to
nanow the gap between its iving standards and those of econom-
ically more advanced societies.

Currently the tianspoit problems of India are frustrating
testimony to the impact of distance on development. The long
distances to be covered on the subcontinent have resulted in
high costs of caniage, 1estricted market areas, rural isolation,
and failure to make use of available forest, mineral, and agri-
cultural resources. And there 1s a very wide area, the rural hinter-
land, in which modern transport has never been provided. Thus,
while a given journey may not be long, dependence on the bul-
lock cart in effect makes 1t long, and the sum of the short spaces
that connect India’s half nullion towns and villages with the main

146
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urban centers represents a very large mileage and a potentially
heavy investment in facilities.

For covering long distances, the railways generally provide
satisfactory freight transport. The movements of large volumes
of coal and food grains are examples. But for the fast delivery
of high-value manufactures, and the accommodation of short
hauls and light tiaffic densities, 1a1l is hardly satisfactory. Rail-
ways are even less satisfactory for much of the travel of India’s
people.

Today there are alternatives, and motor vehicles and anplanes
can be expected to carry an increasing propoition of the Indian
transport burden. Often a combmation of technologies will pro-
vide the best answers. In addition, the spatial separation of
people m:y be overcome in part thiough communications which
for some purposes eliminate the problem of distance. But Indian
transport policy has not fully caught up with the revolution in
transport and telecommunications. The effect has been to re-
tard economic development, and in particular to perpetuate the
stagnation of agiicultmie and 1wal life. Moicover, in seeking
solutions to urgent national problems, public policy in India
has not availed itself of the contribution that tiansport and com-
munications technology can make.

Specifically, the transpmt and communications system to
serve India in the next five to ten years will require a concen-
tration of efforts in eleven major areas:

1. A million miles of improved highways will be required to
link the cities and towns and to bridge the gap between rural
India and the urban-industrial economy. The most important
part of the program is the network of access roads in Intensive
Agricultural Areas that compiise about one-fifth of the coun-
try. For this purpose about 84,000 miles of new roads will be
required to link the villages with market towns, and an equal
number of existing 10ads will need to be improved. Millions of
unemployed workers can be engaged in this effort—a transpor-
tation-for-food program that will at the same time furnish the
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purchasing power, accessibility, and incentives essential to trans-
forming agiiculture and 1ural society.

2. The main system of national highways, still incomplete
and mostly one-lane, will have to be selectively improved to
permit the fiee flow of traffic over its principal segments. The
central goveinment can assure that interstate truck tiansport
1s fiec to move on the system without being subject to the
unnecessary inteiference of mdividual states Financing -
rangements for truck pmchases are urgently needed. And unless
the harassments created by lcensing, taxation, and regulatory
policies are ended, the resources being allocated to highways
may be lost thiough 1estirctions 1mposed on highway use.

8. The rail system will have to be modernized to enable it to
concentrate on the specialized services that rail transport will
be called upon to perform in the coming decade. Improve-
ments to services already obsolescent need to be avoided. The
main rail lines should be equipped to operate unit trains for the
movement of bulk commodities, and container trains for expedit-
ing door-to-door freight pickup and delivery and interchange
among land, water, and air carriers. Integrated land services
should be opetated by a nation-wide road-rail freight service.

4. At the very least, the railways should be permitted and
encouraged to opeiate their own tiuck fleets for local pickup and
delivery services, for branch line service, and for supplementary
over-the-10ad se1vices. The objective should be the development
of regional tianspoit companies using both 10ad and 1a1l equip-
ment.

5. Truck transport capabilities in the private sector are es-
sential to meet the expanding needs of industrialization, com-
mercial agriculture, and rural development. Large numbers of
light trucks will have to be supplied for farm use and local de-
livery services, foi agricultural pickup and delivery, and for
private over-the-10ad haulage The expansion of India’s motor ve-
hicle fleet, now among the world’s smallest in relation to popu-
lation, could be a major factor in stimulating development. A
million trucks should be available early in the Fifth Plan period
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to meet the needs of expanding business and increased food pro-
duction.

6. Expanded bus systems are also neede, and they should pro-
vide nationwide passenger services as well as added capacity
for urban transit. Bus transport should be sub-tituted for rail
service on low-density lines unable to cover operating expenses.

7. An expa.xded air transport system should be pirovided to
speed travel of bLusiness executives, government officials, and
technicians, and to suppoit incieased towism. Aircraft can also
help to support 1ural develnpment progiams n health, agiicul-
ture, and related services The great distances sepmating urban
centers also suggest the economic desirabihty of all-cargo air ser-
vice to meet the needs of major cities.

8. Road and air transport as well as telecommunications can
help make possible new patterns of urban settlement capable of
stemming the tide toward the big city. These new tools for dis-
persal need to be augmented by providing mcentives for the
growth of medium-sized cities and by discouraging further con-
gestion of already overcrowded metropolitan concentrations. As
the period of major migratior ‘rom farm to city gets under way,
India should be armed with a national plan for a new urban
geography.

9, Within the existing congested cities, the trend toward tians-
port motorization will continue, and the problems it brings will
increase. But better housing and public services of all kinds
should not be sacrificed for costly transport solutions. The first
requirement is to introduce the measures necessary to avoid fu-
ture unmanageable traffic. The effort should be made, through
land-use planning, to prevent further overcrowding and exces-
sive densities, and to reduce unnecessary movement and unde-
sirable industrial concentrations.

10. The foreign exchange requirements of transport are large,
but so are the possibilities that transport can earn foreign ex-
change. Better rural transport can help substitute domestic pro-
duction for food imports. Transport facilities will have to be built
to overcome the distances that separate forest and mineral re-
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sources from industry, and from markets abroad. New rail lines
and port mechanization will have to be provided, and new roads
to forest areas. Air transport can help expand earnings from
international travel, and investment in domestic shipping could
reduce the foreign exchange costs of overseas trade.

11. A greatly expanded network of radio and television cover-
age is 1equired to impiove the communications functions now
poorly performed by the tiansport sy.tem. A desirable immedi-
ate taiget for transistor 1adios would be 50 million sets. Tele-
viston offers even greater opportumties for annihilating distance
at reasonable cost Better communications could help to improve
rural education, mtioduce new farming techmques. and dis-
seminate information on health, community development, and ag-
ricultural marketmg. Substituting communications for transport
could pay off heavily in more effective technical assistance. Ten
percent of the present transpoit budget shifted to telecommuni-
cations could have far-1eaching development impact.

In every country, the task of impioving tianssort and com-
munications is largely a problem of applymng the truits of sci-
ence and technology, of matching them with innovations in or-
ganization and procedure, and of selecting the course that
promises the most sigmficant net contribution to development.
For every country o1 area that seeks to hasten its development,
the important lesson is that rural isolation, ignorance, tradi-
tionalism, and lack of incentive are to a major degree the prod-
ucts of poor tiansport and the inability to communicate. India’s
frustrations stem in no small measure from the impossibility,
uncer tainty, slowness, or high costs of overcoming the distances
that separate people, goods, and ideas. The tools are now avail-
able to make major inroads on the age-old problems of immo-
bility and inaccessibility.

The major impediment is not technology, but rather the diffi-
culty of organizing and financing a goals-oriented program, as
distinguished from individual transport projects often too nar-
rowly conceived to attain the maximum development impact.
A transport and communications program designed to help ex-
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pand the supply of food is an example of the kind of departure
that is necessary. A program that includes roads and vehicles,
storage and processing, radio and television, should be added to
the overall effort to mntroduce water, fertilizer, and other inputs
into an intensive agncultural effort.

India’s problems focus attention on a world-wide need for
more effective airangements for providing the funds and techni-
cal help required to accelerate economic and social development
through tianspoit and communications There are no adequate
woild-wide channels for the exchange of information on the
economic development aspects of transport, and on the experience
of various countries struggling with similar problems. No large-
scale 10seaich and educational efforts me sponsored by the
United Nations mn this field, as they aie in agniculture, health,
and industiy. Tnere are no majo efforts to maishall the neces-
sary financial 1esowmces. What 15 needed in transport is the
comprehensive assistance that typifies the operations canied out
in agriculture by the Food and Agriculture Organization, or in
health by the World Health Organization. Without an appropriate
organizational framework, all countries are handicapped by the
absence of information, the disorganization of research and de-
velopment efforts, the shortage of trained personnel, the need-
less repetition of eirors, and failure to profit from successful
transport policies and programs elsewhere.

A Center for Transport and Development, affihated with and
serving the needs of the Umted Nations, should be added to the
existing system of technical orgamzations to provide the neces-
sary focal point for woild-wide effoits to 1elate transport solu-
tions to economic and social problems. In view of the totality of
the transpoit system and its pervasive mfluence on development,
the absence of an appiopiiate transport program is inconsistent
with the objectives of mternational cooperation and develop-
ment. For it is now abundantly clear that transport cannot be
looked upon merely as an isolated problem, but is an integral
part of other efforts to narrow the gap between rich countries
and poor.
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The organization of a global effort to strengthen transport links
will have to be accompanied by larger transfers of capital than
are now provided through conventional aid channels. An ap-
proach to moie realistic levels of support was the decision by
the United Nations General Assembly to mtiate mn 1968 a new
United Nations Capital Development Fund, to supplement othe:
sources of assistance with grants and long-term low-interest
loans. The time 1s appioaching when a specific assessment levied
on all of the moie developed nations will be essential to supply-
ing the sums needed to eftect a global 1evolution n transport
and communications. The problem affects not just the one out of
six people who are Indians, but the five out of six for whom
distance and isolation go a long way toward explaining poverty
and stagnation.
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TABLE A~1. Public Expenditures for Transport Development
in the First Three Five-Year Plans

(In crores of rupees)®

Actual Estimated
expenditures expenditures
Purpose
Fiarst Second Third
Plan Plan Plan
Railways 260 814 1,323
Roads and road transport 143 254 472
Inland water transport R 1 3
Ports and harbors 27 32 91
Shipping 18 55 41
Civil aur transport 29 42 50
Other trinsport b 6 10
Total transport expenditures 477 1,204 1,990
Total development expenditures 1,960 4,672 8,631

Sources Government of Indin, Planning Commussion, Selected Plan Statistics (Februany
1963), pp 33, 123 Third Plan expenditures are from Government of India, Planning Com-
mission, Fourth Fite Year Plan A Draft Outline (1966), p 297 See Table A-3 for the total
public expenditures in the Third and Nourth plans

a One crore = 10,000,000 The offiaal rate of exchange was 47 rupees to 1 US dollar
until 1966, when the rupee was devalued to 7 5 per dollar

b Included in vl air transport

TABLE A—2. The Transport Investment Picture: Public
and Private Sectors
(In crorest of rupees and percent)

Selected figures First Second Thard Total
and comparisons Plan Plan Plan ota
Total investment m the
economy 3,360 6,750 11,700 21,810
Investment n transport 577 1,399 2,266 4,242
Transport as percent
of total 172 207 19 4 19 4
Railroad transport as percent
of all transport 37 4 518 58.4 53.3
Road transport as percent
of all transport 423 287 31.2 31.9

Source Data are from the Government of India, Transport Division of the Planning Com-
misston,
. See Table A-1, note a, for an explanation of this measure
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TABLE A-3. Outlays for Transportation and Other Purposes in India’s
Third and Fourth Five-Year Plans

(In crores® of rupees)

Purpose Third Plan Percent Fourth Plan Percent
Transportation 1,990 23 2,730 17
Communications 126 2 280 2
Agriculture? 1,103 13 2,410 15
Irngation and power 1,919 22 2,094 19
Industry 1,955 23 4,306 27
Social services 1,422 17 3,210 20
Others 116 1 70 ot

Total 8,631 100% 16,000 100

Source Government of Ind, Planning Commussion, Fourth Five Year Plan A Draft Outline
(1966), pp 72-T4

a. See Table A-1, note a, for an explanation of this measure

b Incdudes community development programs

¢ Percent is 0 4

d Because of rounding, total exceeds 100

TABLE A—4. Selected Targets of the Fourth Plan

Percentage increase

Sector 1970-71 over 196566

National incorr  (in crores of

1965-66 rupees)® 29,500 48
Industnal production (1956 = 100) 306 69
Food grains (mllion tons) 120 33
Nitrogenous fertihizers (million tons) 2 233
Phosphatic fertilizers (million tons) 1 567
Steel ingots (mlhon tons) 11.7 89
Petroleum products { milhon tons) 20 102
Iron ore (million tons) 54 135
Coal (milhon tons) 106 51

Power—nstalled capacity

(million kilowatts) 20 06
Rural electrification

(number of villages) 110,000 110
Students m schools (milhions) 975 44
Major trrigation works

(mullion acres) 9 64
Number of telephones (millions) 15 72

Source Government of India, Planning Commission, Fourth Five Year Plan A Draft Outline
(1966), pp 39, 40, 47, 49, 53, 60-61
a See Table A~1, note a, for an explanation of this measure
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TABLE A-5. The Indian Transport System, 1965

Basic transport facihities Quantity
Highways (kilometers) 958,000
Surfaced 284,000
Unsurfaced 674,000
Railway routes (kilometers ) 58,276
Broad gauge 28,440
Meter gauge 25,510
Narrow gauge 4,326
Pipelines (hilometers) 1,572
Inland waterways (hilometers) 13,500
Aurports (number of units) 86 (4 et)
Ma,or port capacity (mitlion tons ) 57
Transportation equipment Number of unmits
Railway locomotivest 15,536
Passenger coaches 23,863
Freight cars 337,424
Motor vehicles 718,000
Trucks 255,000
Buses 73,000
Passenger cars 390,000
Anrcraft 8sb
Merchant fleet (thousand GRT)
Coastal vessels 1,218
Overseas vessels 323

Sources Govemment of India, Planning Commussion, Fourth Five Year Plan A Draft Outline
(1966), p 294, number of cars from the International Road Federation, and other equipment
figures from t! e Planning Commussion

a For broal gauge only

b 1960-61.



158 DISTANCE AND DEVELOPMENT

TABLE A-6. Goods Transported by Truck from Delhi to Bombay®

Average haul

Commodity Tons (n kilometers)
Frnt and vegetables 5,051 323
Food gramns 3,683 324
Textiles 3,366 972
oil 2,515 477
Iron and sieel 2,202 666
Fodder 1,919 160
Machinery 1,837 1,296
Medicine and chemicals 1,600 g70
Ghee and vegetable oils 1,540 636
Provisions 1,363 843
Sugar 1,343 534
Buillding materials 1,240 270
Cotton 1,225 677
Livestock 1,095 1,208
Other commoditics 11,759 840

Total and average 42,638 671

a Part of a seven-day survey made m 1983 by the Government of India, Ministry of Trans-
port and Commumcation, Department of Transport, in connection with the World Bank Coal
Transport Study on routes compnsing 8,000 miles of the 15,000-mile national highway system
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TABLE A~7  Growth of Transport and Gross National Product
in Japan, 1956-65

. Percent
Sector 1956 1965 increase
Interarty freight traffic
(billion ton-kilometers) 102 197 93
Railways 48 58 21
Coastal shipping 43 82 g1
Trucks 11 49 346
Others . 8
Capital mnvestment
{milhon dollars)s 181 2,891 659
Railways 218 1,971 804
Road 163 920 464
Motor vehicles 1n use
(thousands) 1,008 6,641 559
Trucks 759 4,352 473
Automobiles 173 2,034 1,076
Buses 37 100 170
Others 38 154 305
Gross national product (1n
constant bilhon dollars )» 29 7» 67 6 128

Sources Data supphed by Saburo Okita, Japan Economic Research Center, Tokyo, Japan,
1966 GNP figures from Govemment of Japan Economic Planning Agency, An wal Report of
National Income Statistics, 1967 (1967 and Government of Japan, Econd nic Planning
Agency, National Account Statistics Quarterly, No 13 (September 1966)

a At the conversion rate of $1 00 = 360 yen

b In constant billion yen, 10,701 2

¢ In constant hilhon yen, 24,346 6
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TABLE A-8. U.S. Intercity Freight Traffic, 1960-65*

(In billions of ton-miles)

Great Lakes,

Year Rail- ays Trucks  Pipelines nvers, and canals Air  Total
1950 597 173 129 164 .3 1,063
1960 579 286 229 130 8 1,314
1961 570 297 233 210 9 1,310
1962 6oo 309 238 223 13 1,372
1963 629 332 253 234 1.3 1,450
1964 666 350 268 250 15 1,536
165" 705 370 310 256 19 1,643
Percentages
1950 56 16 12 16 s 100
1960 44 22 17 17 0.1 100
1961 44 23 18 16 0.1 100
1962 44 23 17 16 0.1 100
1963 43 23 17 16 0.1 100
1964 44 23 17 16 0.1 100
196g" 43 23 19 16 01 100

Source Transportation Association of Amenca, Transportation Facts and Trends (3d ed.,
TAA, 1068), p. 7.

a Includes mail and express

b Preliminary.

TABLE A-Q. Trends in Soviet Transport, 1950-65

(In ballions of metnic ton-kilometers)

Year Rail River Domestic All Oil Total
sea trucks pipeline

1950 6oz 3 46 2 23 4 201 4.9 6969
1960 1,504 3 99 6 385 985 512 1,792.1
1961 1,566 6 106 0 404 1057 6oo 1,878 7
1962 1,646 3 109 9 422 1119 745 1,084 8
1963 1,749 4 1145 454 1197 gog 2,119.9
1964 1,854 1 124 5 499 132.1 112.1 2,272 7
1965 1,948 0 1339 521 142 7 1466 2,423 3

Source Holland Hunter, “The Soviet Transport Sector,” in New Directions in the Soviet
Economy, Studies Prepared for the Subcommittee on Foreign Economic Policy of the Joint
Economic Committee, 89 Cong 2 sess (1966), p 576
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raBLE A-10. Number of Trucks and Buses in Selected Countries, 1964
Number Trucks Buses
Country Trucks Buses of trucks  per 1,000 per 1,000
per bus inhabitants  nha, itants
El Salvador 8,221 1,322 62 29 05
Mexico 352,681 27,573 12 8 95 0.7
Argentina 496,500 17,500 28 4 232 08
Brazil 655,874 72,534 go 87 10
Chile 82,548 9,149 9o 103 11
India 219,591 73,176 30 05 0.2
Pakistan 21,137 9,753 22 0.2 0.1
Syria 12,043 1,753 6.9 2.3 o3
Thailand 59,160 13,705 4.3 21 0§
Ethiopa 5,032 g61 5.2 0.2 005
Ghana 13,911 3,330 42 20 o5
Sudan 16,540 1,393 119 1.3 01
Tanganyika 17,641 1,708 103 1.9 o2
Japan 3,324,749 81,414 408 350 0y
France 1,680,500 44,500 378 358 10
West Germany 712,600 34,100 209 130 06
Ttaly 547,878 30,406 18.0 109 06
Sweden 130,979 9,703 135 173 13
United Kingdom 1,571,800 84,700 186 29 4 16
United States 13,416,324 297,401 451 69 4 15

Source U S Department of Commerce, Business and Defense Services Admimistration, World
Motor Vehicle Production and Registration, 1963-64 (January 1965)
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TABLE A-11. Indian Rail Passenger Traffic, Suburban and

Nonsuburban, 1950-65

(In millions)

Number of passengers

Passenger-kilometers

Year Suburban Non- Total Suburban _Nom- Total
suburban suburban
195051 . . 1,284 . 66,517
1951-52 412 796 1,208 6,835 56,237 63,072
1955-56 499 776 1,275 8,165 54,235 62,400
1960-61 685 909 1,594 11,818 65,847 77,665
1961-62 764 928 1,692 13,268 68,617 81,885
1962-63 808 942 1,750 13,561 70,430 83,991
1963-64 882 990 1,872 14,460 74,128 88,588
1964-65 951 1,041 1,992 15,761 77,728 93,489
Percentage
increase,
1950-65 131 3 55 131 38 41

Source Government of India, Planning Commission, Committee on Transport Policy and

Coordination Final Report (19668), p 12,

TABLE Aa-12. Domestic Air Passenger Services,

Indian Airlines, 1955-65

Passenger- Number of
Year kilometers passengers
(1 milhions) (1n thousands)
1955-506 338 500
1960-61 614 787
196465 958 1,235
Percentage imcrease between

1955-56 and 1964-65 83 147

» :

Ce

:

C ittee on Tr

port Policy and

Source Government of India, F
Coordination Final Report (1966), p 156

mn,
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TABLE A-13. Selected Intercity Passenger Services in India, 1965

Railway Road Air
Route Fareb
Distance® g Travel Distancer Fareb Travel Fareb Travel
First Third gypec ¢ time® timet
class  class
Delhi-
Bombay 1,388 993 32 2320 1,398 e . 232 155
Delhi-
Madras 2,184 144.3 47 4510 2,456 . 324 350
Delhi-
Calcutta 1,441 1006 33 24'15 1,426 . .. 255 205
Bombay-
Calcutta 2,174 1438 46 41.25 2,282 . 316 2°'25
Bombay-
Madras 1,278 go.8 30 27'30 1,354 AN 278 1.40
Calcutta-
Madras 1,604 1131 37 33.45 1,653 . ... 258 2°10
Delhi-

Amritsar 512 415 14 10:50 445 122 11.30 95 1'20

Delhi-

Agra 196 170 6 3.30 203 54 5.30 41 0.40
Delhi-

Jaipur 308 257 g9 7.06 309 91 8.30 53 1's50

Source Data supphed by the Planning Co on, Gover t of Indin

a. In kilometers
b In rupees
c. In hours and minutes
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TABLE A-14. Cost of Transporting 20 Maunds of Groundnuts
by Bullock Cart a Distance of 20 Miles
(Time = 2 days)

Items n cost Rupees

Bullock cart at s rupees per day 10.00 —
Expenses for 2 men for 2 days

at 1 5 rupees per day 6.00
Expenses for feeding bullocks,

at 2 rupees per day 4.00
Miscellaneous 2,00

Total 22 00

Cost for 20 miles per maund»

(20 maunds transported ) 1.10
Cost per maund per mile o o3s"

Source A. K. Snivastava, “Market Study of Groundnuts (1963-64)"” (Kanpur, 1965).

a. A maund = 82 pounds

g. Or 20 cents (U S.) per ton-mile, using long tons and the exchange rate of 7.5 rupees —
1 dollar

TABLE A-15. Cost of Transporting 150 Maunds of Groundnuts
by Truck a Distance of 50 Miles
( Time = 1 day)

Items in cost Rupees
Charges per day at 1 rupee per maund 150.00
Loading and unloading at 1 rupee per day 375
Charges for 1 man for 2 days 3.00
Total 156 75
Cost for 50 miles per maund® 1045
Cost per maund per mile 0021"

Source. A. K. Srivastava, “Market Study of Groundnuts (1963~64)" (Kanpur, 1965),

a. A maund = 82 pounds

b, Or about 8 cents (U.S.) per ton-mile, using long tons and the exchange rate of 7.5
rupees = 1 dollar,
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TABLE A-16. Access of Villages to Road System in Uttar Pradesh
(In percent of total number of villages)

Region On surfaced On unsurfaced On All
road road no road villages

Eastern 28.6 41.9 31§ 100

Central 28 7 4.7 36.6 100

Western 34.5 31.6 339 100

Hill 11.5 41.8 46.7 100

State as a whole 28.2 378 36.0 100

Source. Government of Uttar Pradesh, Uttar Pradesh Transport Suriey (Preliminary Report)
(Kanpur, February 1967)

TABLE A-17. Estimated Cost of Proposed Educational TV
Stations in the United States, 1980

Major stations Other station types
Elements 1n cost
Key Regular  Standard Basic  Repeater
Number of stations 20 40 75 75 170

Average population

served per station

(millions) 4 1 08 03 0.2
Population range of

metropolitan areas

served (millions) 12-150 Upto1B o03-10 01-03 .. B
Number of studios 3 2 1 1 o

Capital required

(milhon dollars) 6.2 3.3 1.7 13 055
Annual operating
costs 3.0 12 0.49 016 0038
Annual capital costs 0.1 0.3 016 013 0047

Total costs per
year 3.1 15 o 65 0.29 o085
Source. Public Television A Program for Action, The Report of the Carnegie Commission

on Educational Television (Bantam Books, 1967), p. 142
a. Does not serve a metropolitan ar ..
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