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Road Transportation in India: 
Major Problems and Issues 

RIYAJ A. SHAIK 

Transportation in developing countries is of great significance because 
of its contribution to national and regional economic, industrial, social, 
and cultural development. However, most developing countries are fac
ing problems related to traffic and transportation. Inadequate trans
portation facilities retard the process of socioeconomic development in 
a country. Especially in a heavily populated country such as India, man
aging different aspects of transportation is a difficult task. The most 
important problem concerning highway/transportation professionals in 
India is that of highway safety. Ministry of Transport figures show that 
approximately 60,000 people died in road accidents in I 992. The fatal
ity rates are high in many cities in the subcontinent. India has the dubi
ous distinction of accounting for 6 percent of the world's road deaths 
while having just l percent of the world's vehicles. There is also a grow
ing concern over the high degree of air pollution in Indian cities. It is 
evident that most pollution is caused by motor vehicles. The present 
lead content in gasoline is 0.54 g/L. The government is attempting to 
lower the lead content to 0.15 g/L, which is nowhere near the world 
average lead content of 0.013 g/L. The growing trend toward private 
transportation increases congestion. The way to avoid congestion is to 
travel by mass transport or railways. India has the third largest rail sys
tem in the world after United States and the former Soviet Union. 
Despite the efforts of the government, the numbers of accidents and 
fatalities are increasing year by year, and the environment is becoming 
more polluted without any strict environmental regulations. Roads are 
getting congested because more vehicles travel on them. India's gov
ernment should pass legislation to control vehicles on roads and enforce 
tougher environmerital regulations. With the majority of World Bank 
funds allocated toward transportation and highways, the government 
should adopt the latest technology and introduce mass rapid transit to 
reduce congestion and accidents on roads. 

Transportation in developing countries is of great significance 
because of its contribution to national and regional economic, 
industrial, social, and cultural development. Transportation is vital 
for the economic development of any region since every commod
ity needs transportation at all stages from production to distribution. 
However, most developing countries are facing problems related to 
traffic and transportation. The transportation system of a country 
indicates its economic and social development; inadequate trans
portation facilities retard the process of socioeconomic develop
ment of a country. Especially in a heavily populated country such 
as India, managing different aspects of transportation is a difficult 
task. At the moment India is the second most heavily populated 
country in the world, after China. Figure 1 shows the population 
growth of India and China during 1984-1991. Indian population has 
grown from 730 million in 1984 to 886 million in 1991, and if pres
ent trends continue the population will reach 1 billion by the turn of 
the century. With this increase in population, changes in the occu
pational structure habitat, and requirement of leisure, the demand 
for passenger transportation services increases. 

Central Artery/Tunnel Project, Bechtel/Parsons Brinckerhoff, One South 
Station, Boston, Mass. 02110. 

Development of any region follows the lines of transportation. 
People have always settled along river shores and roadsides and 
near railway stations. Attempts are being made to decentralize the 
population centers away from the sides of the main transportation 
routes. Planning patterns are changing rapidly. To avoid congestion 
around the populated areas, suburban and satellite towns acting as 
counter magnets should be linked with rapid transit systems. All the 
advantages of transportation in developing countries may be sum
marized as follows: 

• Transportation is for the advancement of community. 
• Transportation is essential for economic prosperity and general 

development of a country. 
• Transportation is essential for strategic movement in an emer

gency for defense of the country and to maintain law and order. 

With over 75 percent of the population of India living in the vil
lages, development in urban centers alone does not indicate the 
overall development of the country. Only improved transportation 
facilities in rural areas can speed the development of rural centers. 
When facilities for education, health care, and other social needs are 
improved in the villages, the urge to migrate to urban centers 
decreases, thus helping to balance the development of the country 
as a whole. 

DEVELOPMENT OF ROADS IN INDIA 

It was proved during the Mohenjo-daro and Harappa excavations 
that roads existed in India as early as the 25th century B.C. The 
ancient archives refer to the existence of roads during 4th century 
B.C. The ancient literary piece titled Arthasastra mentioned rules 
about regulating the depth of roads for various purposes and differ
ent kinds of traffic. Mention has been made of punishment for 
obstructing roads. In the 19th century, road conditions deteriorated. 
Instability in the economic and political sectors caused damage to 
the maintenance of roads. Before the introduction of railways, 
British military engineers built roads to connect important cities and 
business centers. In 1865 the Public Works Department was formed 
by the British Governor General Lord Dalhousie. The first assign
ment undertaken by the Public Works Department was the con
struction of the Grand Trunk Road. After the first World War, the 
number of motorized and nonmotorized vehicles using the roads 
increased. The existing roads were not capable of handling the 
mixed traffic conditions, and in an effort to improve the road con
dition, the Indian Legislature appointed the Jayakar Committee in 
1927. The Central Road Fund was formed in 1929, the Indian Roads 
Congress was established in 1934, and the Central Road Research 
Institute was started in 1950. 
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FIGURE 1 Population growth, 1984-1991 (source: Motor Vehicle Manufacturers Association). 

Economic hardship during the 1930s delayed road development 
in India. During this period funds from the Central Road Fund were 
the only source of highway financing. During the second World 
War, efforts were made to improve the road network; such projects 
were substantially supported by the defense service funds. After 
World War II the number of vehicles using Indian roads grew 
rapidly, so existing roads.began to deteriorate. In an effort to regu
late traffic, the government of India introduced the Motor.Vehicle 
Act in 1939; the act has been revised several times since then. 

ROAD DEVELOPMENT PLANS 

In 1943 the first road development plan was approved by the gov
ernment of India. This landmark in road development in India was 
a 20-year plan known as the Nagpur Road Plan. The target road 
length was 16 km/100 km2 area of the country (1). 

The second 20-year road development plan was for the period 
1961-1981; it was known as the Bombay Road Plan. This plan con
sidered both the developments taking place and the developments 
that should take place. The target road length was almost twice the 
Nagpur Road Plan; that is, a total road length of 1,057,330 km or 32 
km/100 km2 area (1). The construction of 1600 km of expressway 
was also included. 

The third and current road development plan, for the period 
1981-2001, is known as the Lucknow Road Plan. This 20-year plan 
aims at a road length of 2,702,000 km by the year 2001, or a road 
density of 82 km/100 km2 (1). Under the third plan the roads in India 
were classified as follows 

1. Primary system 
-Expressways, and 
-National highways (NH). 

2. Secondary system 
-State highways (SH), and 
-Major district roads (MDR). 

3. Rural roads 
-Other district roads (ODR), and 
-Village roads (VR). 

CURRENT PROBLEMS AND ISSUES 

Even though there are many problems and issues related to road 
transportation in India, this paper looks only at the recent major 
problems of the transportation section. This limitation is due mainly 
to lack of data. The three major problems that the country faces right 
now are accidents, air pollution, and congestion. 

Accidents· 

The most important problem for any highway or transportation pro
fessional is that of highway safety. Ministry of Transport figures 
show that approximately 60,000 people died in road accidents in 
1992, which is one person killed in a traffic accident every 9 min, 
and half a million over the past 15 years. The fatality rates are high 
in many cities in the subcontinent. India has the dubious distinction 
of accounting for 6 percent of the world's road deaths while having 
just 1 percent of the world's vehicles. Table 1 gives the accident and 
fatality rates in four major cities in India for 1991. Even though the 
accident rate is highest in Bombay, "the Hollywood oflndia," fatal
ity rates are highest in the national capital, Delhi. It is more likely 
that a person involved in an accident will be killed in Delhi than in 
any other city in India. 

One reason for high accident and fatality rates in these four cities 
is the increase in the number of vehicles on roads. Table 2 presents 
the number of registered vehicles in these four cities from 1984 to 
1993: the number of vehicles grew a staggering 3.60 percent in 
Madras, and 180 percent in Delhi. Vehicle density on roads in Delhi 
increased almost four times in the past 20 years. Table 3 gives the 
vehicle density on roads in Delhi during 1972-1991. But more 
important is the number of vehicles. In 1993 more than 2,097 ,000 
vehicles were on roads in Delhi, compared with 641,000 in Madras. 
The increase in Bombay during 1984-1993 was 35 percent, and that 
in Calcutta was 85 percent. 

Figure 2 shows motor vehicle production in India during 
1984-1992. The number of vehicles produced increased steadily 
until 1990 and then experienced a steady drop. But the latest study 
released by-International Finance Corporation indicates that auto-
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TABLE 1 Traffic Accidents in Major Cities, 1991 

City Population Vehicles Total Persons Rate of Rate of 
(millions) (millions) Accidents Killed Accidents8 Fatalitiesb 

DELHI 9.37 1.813 

MADRAS 3.89 0.544 

BOMBAY 10.5 0.629 

CALCUTIA 10.7 0.475 

•Accidents per 100,000 population 

Source: Directorate of Transport, New Delhi 

mobile production in India is on the rise (2). Most vehicles produced 
in India are for domestic use, therefore the number of registered 
vehicles has also increased steadily over the period 1984-1992. 
Figure 3 shows the growth in vehicle registration for that period. 

The high fatality rates in Delhi prompted many transportation offi
cials and researchers to look at the causes of accidents. Table 4 gives 

8065 1651 86.07 17.62 

5242 481 134.75 11.52 

25477 339 242.63 3.23 

10017 448 93.61 4.19 

b Fatalities per 100,000 population 

the causes of accidents in Delhi for 1991. The first and foremost 
cause is the driver. Most of the drivers in India are not well educated. 
Unlike in the West, occupants of automobiles in India account for a 
very low percentage of fatalities. The main victims are pedestrians, 
cyclists, and occupants of other slow-moving vehicles. Proper train
ing and effective licensing are two of the basic prerequisites of a 

TABLE 2 Number of Registered Motor Vehicles 

(in thousands) 

YEAR DELHI MADRAS BOMBAY CALCUTI 

1984 750 139 404 285 

1985 841 166 441 311 

1986 961 228 480 339 

1987 1112 328 524 370 

1988 1284 485 557 397 

1989 1466 *** 588 424 

1990 1638 505 610 449 

1991 1813 544 629 475 

1992 1963 604 647 497 

1993 2097 641 546 517 

*** Not available 

Source: Ministry of Surface Transport, Government of India 
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TABLE 3 Vehicle Density in New Delhi, 1972-1991 

Motor Vehicle 
YEAR Population 

(thousands) 

1972 214.05 

1973 260.61 

1974 279.23 

1975 312.1 

1976 346.95 

1977 381.35 

1978 449.10 

1979 479.27 

1980 521.46 

1981 573.32 

1982 648.82 

1983 724.50 

1984 750.00 

1985 841.00 

1986 961.00 

1987 1112.00 

1988 1284.00 

1989 1466.00 

1990 1638.00 

1991 1813.00 

1 Kilometer = 0. 621 Miles 

Source: Directorate of Transport, Delhi 

good driver, but most drivers in India have hardly any formal train
ing. Skills of the drivers are poor, especially of the estimated 1.4 mil
lion truck and 300,000 bus drivers, many of whom have graduated 
to driving from being cleaners and mechanics (3). Many of them are 
color-blind or have serious eyesight problems, and their abilities to 
respond to events on the roads are extremely limited. It is also esti
mated that an increase in the number of such drivers accompanies 
the increase in the number of vehicles (3). Recent efforts have 
encouraged drivers to receive proper training. The Motor Vehicle 
Act has been amended to make it compulsory for bus and truck dri
vers to have at least a diploma before they begin driving. 

In Delhi, which has both the highest accident rates in the country 
and the most vehicles, police have put up billboards and banners 
advising drivers to follow the traffic rules and to think about the 
safety of other road users as well as their own ( 4). Another major fac
tor behind the high fatality rates is the lack of prompt action by peo
ple near an accident victim. Public participation, which is common 
in the West, is lacking in India, and quick medical attention may sub
stantially lower fatality rates. However things have begun to improve 

Road Length in No. of Veh. per 
Kilometers Kilometer of 
(thousands) road length 

8.38 26 

8.95 29 

9.58 29 

10.01 31 

10.38 33 

11 ;33 34 

11.60 39 

12.96 37 

13.85 38 

14.32 40 

15.49 42 

16.36 44 

16.68 45 

17.18 49 

18.05 53 

18.07 62 

18.08 71 

19.41 76 

20.49 80 

21.67 84 

after the amendment of a law that discouraged people from extend
ing help to an accident victim and the creation of an emergency acci
dent control room to attend exclusively to accident victims. 

Air Pollution 

There is a growing concern over the high degree of air pollution in 
Indian cities. It is evident that most pollution is caused by motor 
vehicles. The emissions are hydrocarbons, carbon monoxide, and 
nitrogen oxide; other pollutants are airborne lead and sulphur 
dioxide. The pollution emissions of two- versus four-wheeled 
vehicles are given in Table 5. Two-wheeled vehicles constitute a 
greater percentage of emissions than buses. To control the level of 
air pollution, which can cause cancer and brain damage, the 
government is trying to lower the lead content of gasoline, which is 
now 0.54 g/L. The target level is 0.15 g/L, which is nowhere near the 
world average lead content of 0.013 g/L (4). To improve gasoline 
quality, Indian refineries-all of which are owned by the govern-
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FIGURE 2 Motor vehicle production in India, 1984-1992 (source: Motor Vehicle Manufacturers Association). 

ment-must upgrade process technology. Doing so will cost 30 bil
lion rupees ($1 billion), an amount that the government cannot find 
easily. Daily automobile emissions in Delhi, one of the 10 most pol
luted cities in the world according to World Health Organization, 
generated 808.9 T of carbon monoxide, 12.74 T of particulate mat
ter that hung in the air, 157.04 T of nitrogen oxide, 310.05 T of 
hydrocarbon, and 7.47 T of sulphur dioxide (4). More than 80 per
cent of the pollution comes from gasoline-driven vehicles, mainly 
motorized scooters with two-stroke engines that leave unburnt in the 
air 20 percent of the gasoline. This reacts with nitrogen in the air to 
produce cancer-inducing chemicals. New vehicles coming out of the 
Indian factories have reduced emissions by 80 percent from 1989 to 
1992 (4). The availability of unleaded gasoline should be the gov
ernment's priority, because without cleaner fuel the automobile 
industry cannot produce greener (less-polluting) vehicles. 
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Congestion 

The growing trend toward private transportation increases conges
tion. Private transport uses the road less efficiently than mass trans
port. Table 6 gives the road space utilization for various vehicles. 
The main reason for congestion on Indian roads is the increase in 
the number of vehicles on the road. Table 2 presents the number of 
registered vehicles in the four major cities of India. Vehicle density 
on roads has grown as a result of the increase in vehicles. Figure 2 
shows the motor vehicle production in India from 1984 to 1992. 
Over this period the number of vehicles produced grew steadily 
until 1990. Vehicles produced in India are for domestic use, there
fore, the number of registered vehicles has also increased steadily 
over the same period. Figure 3 shows the growth in vehicle regis
tration for that time. The increase in vehicle density is also due to 

Ill No. Of Vehicles 

0 
m o; 
m m 

FIGURE 3 Motor vehicle registration in India, 1984-1991 (source: Motor Vehicle Manufacturers 
Association). 
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TABLE 4 Accident Causes in New Delhi, 1991 

CAUSES OF ACCIDENTS 

Fault of driver of motor vehicle 

Fault of driver of vehicle other than motor 
vehicle 

Fault of cyclists 

Fault of pedestrians 

Fault of passengers 

Defective mechanical condition of vehicles 

Defective roads 

Bad weather condition 

Other causes 

TOTAL 

Source: Delhi Traffic Police, Delhi 
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I PERCENT AGE I 
74.70 

2.27 

4.40 

7.32 

3.71 

2.51 

0.81 

0.18 

4.10 

100.00 

lack of growth in road network or lack of infrastructure. Especially 
in Delhi, the national capital, vehicle density increased four times 
in the past 20 years. Table 3 gives the vehicle density on roads in 
Delhi for the period 1972-1991. 

United States and the former Soviet Union. Table 7 presents the rail 
networks in selected countries. Railways handle 41 percent of the 
passenger travel in India. If more.and more people use rail for their 
travel needs, congestion, accidents, and pollution will be reduced in 
India. Lack of infrastructure plays an important role in alleviating 
any of these problems. Recently the World Bank agreed to fund sev-

The way to avoid congestion is to travel by mass transport or rail
ways. India has the third largest rail system in the world after the 

TABLE 5 Proportion of Pollutants 

Vehicle Emission of Pollutants 
(in Kilograms) 

2-wheelers 1355000 

3-wheelers 626000 

Cars 1234000 

Buses 518000 

Total 3733000 

1 Kilogram = 2.2026 Pounds 

Proportion of Pollution 

0.36 

0.17 

0.33 

0.14 

1.00 

Source: Proceedings of workshop on Energy Conservation in Road Transport, India, 
1989. 
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TABLE 6 Road Space Utilization 

Area (Square Average Occupancy/ 
Vehicle Type meter) Occupancy Square 

meter 

Buses 27.5 37.5 1.36 

Cars 12 2.2 0.18 

Taxis 12 2.63 0.22 

Autorickshaws 7.5 1.95 0.26 

Scooters 5 1.62 0.32 

Mopeds 5 1.62 0.32 

Motorcycles 5 . 1.62 0.32 

1 Meter = 3.2787 Feet 

Source: Ministry of Industry, Government of India 

eral infrastructure projects in India, with most of the funds allocated 
to the transportation sector (5). Figure 4 shows the sector-wise com
mitment of the World Bank: transportation and highways receive 
the majority of the funds. It is hoped that using these funds to 
build infrastructure will mitigate some of the problems facing the 
country. 

CONCLUSION 

Despite efforts by the government, the numbers of traffic accidents 
and fatalities in India are increasing year by year. The environment 
is becoming more and more polluted because of a lack of strict envi
ronmental regulations, and roads are becoming more and more con-

TABLE 7 Rail Networks in Selected Countries, 1990-1992 

Length of Rail Share of Total Share of Total 
COUNTRY Network Freight Passenger 

(Kilometers) Traffic Traffic 

United States 187,691 37 0.4 

Former Soviet Union 147,359 79 45 

India 61,976 51 41 

China 54,083 80 56 

France 33,446 24 9 

Former West Germany 27,028 22 6 

Japan 24,412 5 31 

United Kingdom 16,896 7 5 

Italy 16,138 11 6 

Czechoslovakia 13, 115 78 30 

Switzerland 5,108 40 13 

Netherlands 2,780 3 5 

1 Kilometer = 0.621 Miles 

Source: Worldwatch Report, Back on Track: The Global Rail Revival 
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FIGURE 4 World Bank commitments($ millions, U.S.) (5). 

gested because more vehicles are on the roads. The government 
should bring legislation to control vehicles on roads and enforce 
tougher environmental regulations. With the majority of World Bank 
funds allocated toward transportation and highways, the government 
should use the latest technology and introduce mass rapid transit to 
reduce congestion and accidents on roads. But in the next few years, 
the situation will probably worsen before it becomes better. 
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