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ABSTRACT 
 
Most of us are compelled to live some part of life as an impaired person because of any temporary or 
permanent ailments like arthritis, disability due to accident, old age related problems etc. Due to these 
reasons about 500 million people around the world and 100 million people in India are temporarily or 
permanently impaired. Moreover, various barriers in terms of accessibility related facilities in 
transportation, and related information debarred them from enjoying equal opportunities in travel, 
housing, employment and health care services (Karna, 1999). 
 
Central Road Research Institute, New Delhi has recently carried out an access audit and opinion survey 
regarding walking and crossing facilities around schools in Delhi. Results of the survey highlight that 
majority of the subjects found “Always” many difficulties in walking on road due to narrow and encroached 
sidewalks (65%), uncomfortable crossing facilities 60% as they “Rarely” found any tactile or raised 
platform on zebra crossings. 80% of the subjects “often” found different obstructions on the sidewalks and 
they “rarely” found any road side furniture near the sidewalks during their walking trips. The conclusion 
and recommendations of the study highlight that a barrier-free design of road environment is urgently 
required for all categories of user groups (physical impaired, elderly and mainstream pedestrians) 
including children with disabilities. 
 
 
1. INTRODUCTION 

 
Accessibility is important for everyone as every person has right to travel on the road and share same 
road space, but, unfortunately, people with reduced mobility including children and person with disabilities 
are specially recognized as vulnerable population on road environment. Inaccessible transport can make 
it especially difficult for vulnerable or transport disabled group to find their livelihood e.g. employment, 



educational, health care facilities, social and recreational activities. Countries in the developed world have 
made significant progress in sustainability by improving the accessibility of transport systems to people 
with disabilities, and adhere to standards that are generally uniform (albeit with local variations). Among 
developing countries the situation is much more diverse. Still developing countries like India are facing 
various accessibility problems related to transport infrastructure for all categories of road users including 
people with disabilities. Although the PWD Act promotes accessibility in public buildings, evidence shows 
accessibility continues to be largely an unrealized goal in India (World Bank, 2007). No budgetary 
provisions are in place to provide accessibility features in transport, road and the built environment 
(Raturi, 2008). As such, ramps or lifts that accommodate wheelchairs, signs in Braille, audio commands 
at traffic signals, accessible toilets etc are rare (Addlakha & Mandal, 2009). In rural areas, people with 
stigmatized conditions are not allowed to use public transport even if they can afford it (Mander, 2008). 
Most buses and trains continue to be inaccessible for people in wheelchair users (PACS, 2005).Present 
paper highlights major and essential needs of the focus groups i.e. children with disabilities and elderly 
persons and three major types of barriers for them related to access and mobility, namely social barriers, 
psychological barriers, and structural barriers. 
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1.1 Nature of Transportation in Urban Areas in India 
 
This accelerated highway development has been accompanied by increased car ownership, increased 
traffic congestions in the major cities, and increased difficulties for pedestrians, who traditionally have 
dominated the movement of people throughout rural and urban India(Table-1). 
 
 

Table-1: Mode Share for Selected Cities (%)  
   Two Public   

City Walk Cycle Wheeler Transport Car PT 

Gangtok 56 0 4 0 40 0 

Panaji 34 3 26 5 27 5 

Shimla 58 1 8 16 17 0 

Pondicherry 40 15 30 7 4 4 

Bikaner 46 19 22 0 8 5 

Raipur 35 28 25 0 9 4 

Bhuvaneswar 28 21 30 4 12 4 

Chandigarh 23 18 10 18 28 3 
Hubli       

Dharward 23 19 25 22 10 0 

Guwahati 21 21 20 8 18 12 

Amritsar 27 25 31 0 14 4 

TVM 26 19 14 21 10 10 

Madurai 34 18 15 16 7 9 

Agra 27 21 31 2 17 3 

Bhopal 26 17 31 15 9 3 

Kochi 16 5 14 51 9 6 

Patna 26 31 20 0 12 10 

Varanasi 24 17 34 0 10 15 

Nagpur 21 28 35 12 3 2 

Jaipur 26 13 26 22 8 4 

Kanpur 29 19 21 9 16 7 

Surat 27 16 34 0 16 7 

Pune 22 11 35 12 12 7 

Ahmedabad 22 14 25 16 17 6 

Hyderbad 22 9 19 35 9 7 

Chennai 22 9 20 31 10 8 

Bangalore 26 7 17 35 8 7 

Delhi 21 12 5 43 14 6 

Kolkata 19 11 4 54 8 4 

Mumbai 27 6 7 45 8 7 

 
Table 1 clearly indicates the mode split in Indian cities. Walking is the dominant mode but receives little 
consideration in transport planning and investment in India. This increased growth of traffic is clearly 
reflected by the statistics presented from the World Bank report 2007 data shows that freight traffic on 
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roads has increased by almost 12% over an eight year period, with a somewhat lower level of growth of 
passenger traffic on roads (8.4%). This increased traffic is reflected by the increased numbers of 
registered vehicles, ranging from conventional automobiles, jeeps, taxis, busses, all kinds of goods 
vehicles and two wheelers, by 10.4% growth over the last six years. 
 
1.2 Accessibility of Vulnerable Road Users (VRU) on the National and State Highways 

 
In many highways, the lack of a median divider is obvious as a source of hazard, as is the lack of 
sidewalks for any pedestrians on either side of the road. These highways are likely to become more 
hazardous at dusk, night time or before sunrise when many overloaded trucks regularly drive on the 
middle of the road to avoid the unpaved highway edges of an unlit, unmarked highway. While 
considerable effort is going into road design, negligible attention has been paid for the accessibility issues 
on the communities around the highways, especially around villages, on the outskirts of cities and the 
urban areas, where pedestrians are expected to circumvent all obstacles to cross the roads which 
previously may have been the main road along which all commerce and activities were centered. The 
same report indicates show that registered vehicles for passengers and goods in the metropolitan cities 
have had a huge increase over the last decade. 
 
1.3 Accessibility problems of VRUs at Urban Streets and Roadways 

 
Cities in India vary in size, age, population density and importance, creating an additional set of factors to 
consider in the equation to increase accessibility and safety. Not only do the designs need to be adapted 
for specific situations but also the implementation of accessible pavements and public buildings may 
require negotiations, good will, and compensations to proceed with the plans. 

 
Walking is a major mode for many citizens, especially in the smaller cities like Ahmadabad and Lucknow; 
it is surprisingly high for Delhi, which is sprawling, where public busses appear to be used most often. 
Some mega cities like Delhi is having major arterials with little or no pavement facilities for pedestrians in 
the outer parts of the cities, to broad pavements in the city center where pedestrians are separated from 
all vehicles, both motorized and non-motorized. Barriers to accessibility in India have been documented 
for specific cities (Sen & Banerjee, 2004) several years after the passage of the 1995 Act, with little 
indication that these surveys have brought any actual improvements. There have been some attempts to 
provide accessibility and safety through overhead bridges and lifts for crossing busy intersections. 
Likewise efforts to provide barrier free transportation have proved difficult in many areas and 
insurmountable in others in spite of demonstration projects (Sen & Mallick, 1998). In view of a resigned 
attitude of pedestrians, public transportation users and limited public resource for pavement 
improvements, the universal design approach may provide the necessary public and professional 
support, especially if tied to the general expansion of highways and roads throughout the nation. 
Additionally, it is likely that the push towards infrastructure development as a mechanism to support 
continued economic growth may also provide the incentive to create a more inclusive approach in the 
urban areas, which in turn, might spread to the urban fringes and rural areas. 
 
1.4 Transport Accessibility Problems of the Elderly and Person with Diverse Disabilities 

 
Persons with Disability Act, 1996 provides equal opportunities, protection of rights and full participation to 
the disabled persons; especially non-discrimination in transport and access to the built environment, 
provisions have been made for ramps in public buildings, adaptations of toilets for wheel-chair users, 
Braille symbols and Auditory signals in elevators, the access standards codes have taken into 
consideration the needs of diverse disability groups such as persons with mobility, speech, hearing, and 
visual impairments. While the designs for increased accessibility have been researched by many scholars 
both in India and outside (Imrie, 2000; Barman, 2004), the responses to the needs of the disabled 
population is less than sympathetic. Both Barman and Imrie emphasize the requirement to address the 
special needs of this segment if they are to independently manage their daily lives without assistance in 
everyday activities. This is particularly true as Barman points out (2004:2) that most “Indian Metropolitan 
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Cities, and large and medium  towns are certainly not  known as inclusive cities”. Study done by Das et  al  
(2004) reflects that there are about 90 million population with disability, with around 12 million who are 
blind, 28.5 million who have low vision, 12 million with speech and hearing impairment, 6 million who are 
orthopedically handicapped, 24 million mentally retarded, 7.5 mentally ill, hence they are unable to ride 
the regular public service although among some of them are engineers ,architects or other kind of 
professionals e.g. designers but due to inaccessibility problems they cannot contribute to enhance the 
economic growth of this country. 
 
1.5 Accessibility and Safety Issues of Road Infrastructure around School 
 
Child pedestrian accident risk has been shown to be related to a wide range of socio-economic and 
environmental variables (Christie, 1995) as the children who are exposed in the street more often and are 
not accompanied by adults are more likely to be involved in accidents. In urban areas where the facilities 
like schools, official complex, recreational areas or commercial buildings are located adjacent to road to 
road sides , there the students ,other road users crossing the road to reach the destination/facilities are 
exposed to exposed and hit by the high speeding traffic. A study done by Kshama et al 2010 on in 
Madhya Pradesh, Central India highlights that 6% of the total fatal accidents happen near school areas, 
38% in open areas, 14% near residential areas and 8% in shopping complexes which indicates that 
walking facilities in open areas and residential are not safe. 
 
1.6 Problem of Old and unsafe  D.T.C. School Buses 

 
Maximum old buses are used for the transporting school children. The official line was that the old buses - 
poorly maintained, unsafe and ill-fitted - would be completely discarded. However, they are far from being 
phased out; the DTC puts the blame on the delay in introduction of cluster buses, meant to be privately 
operated contract services. DTC has a fleet of around 6,500 buses, including 3,775 low-floor buses, the 
remaining are still the old ones. 
 
1.7 Problem of Vulnerable groups 
 
 
Vulnerable groups includes only those categories of road users who have limited psychomotor abilities 
i.e. children and elderly. These groups when exposed in the traffic environment generally more vulnerable 
because they have limited sense of traffic speed; hence they cannot properly judge the speed and 
distance of oncoming vehicles and get grievous injuries. Keeping in the view of the above present paper 
discusses about the problems of children (including children with disability) and elderly, the kind of 
problems they face while being exposed in traffic environment and what could be done to enhance their 
accessibility. 
 
2. ANALYSIS OF OPINION SURVEY 
 
Keeping in view of the above increasing risk of the road accidents among school going children two 
schools i.e. one mainstream and the other was the school for children with diverse disabilities were 
selected for the access facilities pertaining to road side infrastructures adjacent to the schools. These two 
schools were adjacent to the main road side and as per the survey findings students of both the schools 
were compelled to cross the road without zebra crossing as both of the roads adjacent to the schools did 
not have that provision. 
 
An opinion survey was conducted on students from 8 to 12 classes from mainstream and special children 
with some types of physical impairments within Delhi city. These questionnaires were distributed among 
148 students. Contents of the opinion survey questionnaire with overall responses with percentage of 
each option of the questions have been shown. 
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2.1 Mode of Transport of School Children 
 
A child traveling to school by car is seven times more likely to be killed or injured than when traveling on a 
bus .Researchers found that traveling on a school bus is much safer than traveling in a car (TRB SR 269, 
2002). 
 
This has been observed in the present study that 35% students out of the selected sample population 
were using school bus as a mode of transport to and fro school while 24% and 21% students were using 
private vans and personal cars as a mode of transport, only 9% students were walking while to and fro to 
school .The analysis shown that cars and private vans are also major modes of transport as school buses 
(Photo -1). School students were observed commuting 45% by private vehicles, 35% by school buses 
and only 10% each by walking and other modes of transport. Due to using private vehicles as a major 
mode of transport cars and two wheelers were found heavily parked outside the school gate resulting to 
narrowing the traffic areas, pedestrians were unable to use the footpath and compelled to walk on the 
road facing heavy traffic. Opinion survey results revealed that 51% students cross the road while going to 
school and 72% of students have to cross the road while departure from school (Table-2). 
 
 

Photo1:Infrastructure Facilities Surrounding School Area 
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Footpath and Adjoining Area 

 
Photo 1 : Infrastructure Facilities around School Area 
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Table-2: Opinion of Students Regarding Road Side Access Facilities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2.2 Analysis of Variance Showing Responses of all Road Users (Including Elderly Citizens) 

across all Different Age Groups  

 
Present study highlights that all categories of road users (especially Non Motorized Transport users) 
experience more difficulties related to the access of road facilities as they becomes old. They are more 
unsatisfied with prevailing condition of sidewalks in Delhi (Table 2 &3). The value of F = 8.52 is significant 
at .01 level which proves there is significant difference between the opinions between young and elderly 
groups. 
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Table 2: Variance in Responses of Able Bodied People in various Age Group 
 

Source of Degree of Sum of square Mean Square F 
variation freedom  Variance  

Between means 4 190.94 47.73 8.52* 

Within means 15 84 5.6  

 
Table 3: Variance in Responses of People with Diverse Disability in various Age Group 

 
Source of Degree of Sum of square Mean Square F 
variation freedom  Variance  

Between means 4 63.75 15.93 8.21* 

Within means 15 29.2 1.94  

 
From Table -3 this has been observed there is a subsequent decrease in accessibility with the increase in 
age of the individual F= (4, 15) = 8> 0.1. 

 
2.3 Interaction Effect of Responses given by Able-Bodied and Persons with Diverse Disabilities 
 

 
Table 4 shows the interaction effect of opinions of disabled and able bodied individuals on different 
physical features of road. 

 
Table 4: Variance Showing Interaction Effect of Responses Given by Able-Bodied and Persons 

with Diverse Disabilities 
 

Source of Degree of Sum of square Mean square F 
variation freedom  variance  

Between means 1 125 125 1.61* 

Within means 18 1391.8 77.32  

 
F (1, 18) =1.61<.05 indicates that there is no significant difference between the opinions regarding 
inaccessibility feature of road side facilities between visually impaired road users and persons with normal 
physical ability from Delhi. Both physically challenged and able-bodied face equal amount of problems as 
pedestrians. Interaction effect of opinions regarding comfortability in mobility and environmental 
perception of disabled and able bodied individuals showed that both group had faced difficulties to access 
the road transport in various ways. 

 
Table 5: Variance Interaction Effect of Opinions of Able Bodied and People with diverse 

disability regarding Environmental Perception 
 

Source of Degree of Sum of square Mean square F 
variation freedom  variance  

Between means 1 72.25 72.25 0.29* 

Within means 14 3485.75 248.9  

 
As shown in Table 4 and 5 no significant difference has been observed between opinions of visually 
impaired road users and persons with normal physical ability regarding difficulties in accessibility of road 
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side facilities. This shows that not only physically impaired road users but also road users with normal 
physical abilities similarly face lack of comfortable and effective transport system in India which is a big 
challenge for future development. 
 
3. CONCLUSION 

 
A National Accessibility Plan, including the following factors, is urgently required to be implemented 

 
 It should reduce all kinds of inaccessible barriers for NMT users, should include an integrated 

multimodal safety concern taking into account of the human factors in all facets of design, and 
improved ability to deal with the challenges of the urban design environment. The deteriorate 
level of physical features of the sidewalks and roads is another concern. This can be improved by 
providing comfortable sidewalks, zebra crossing, audible signal and message signs and sub-
ways at critical locations. 


 Technical advancement including IT in road infrastructure with proper security system is also 

necessary. For instance the low level stair cases of subways or introducing lift facility for senior 
road user and introducing audible signals for visually impaired road users at intersection (which 
are economically cost effective) can be improved by increasing its uses through scientific 
inventions. 


 An effective public transport system is a major challenge for the authorities. The vehicle condition 

of DTC and private buses in Delhi is miserable. Even for able-bodied people it is very difficult to 
commute in public transport. 

 Last but not the least disabled should be made aware about the usage of various facilities and 
technological advancement provided by the authorities. 

 
Action plan to be adopted to meet the above targets 

 
 Visual and media based Campaigning about road safety accessible feature among Illiterates, 

slum dwellers ,villagers and all categories of road users 
 Theft proof devices should be installed with regular maintenance of the road   signs or signals 


 Audible signals if feasible which must be installed and should be loud enough to be heard 

above the average sound level of the busy street and understood to mean “safe to cross”. 
 Curb cuts at intersections should be safe and accessible for the disabled without jeopardizing 

safety of pedestrians (high curbs have been used in India to separate vehicular traffic in 
urban streets). 

 Planned width of pavements (side walks) to allow for safe walking conditions for the disabled 
and other pedestrians. 

 Enforcement of pavement use for walking and provide adequate space for other uses where 
feasible such as in the central business districts or in the main shopping / tourist areas. 

 Maintenance of smooth pavement surface and low grade slopes. 
 Building of gently sloped ramp to ensure safe movement by wheel chair users and senior 

pedestrians with assistive devices such as walkers or cane etc. 
 Building of safe crossing overhead/ underground bridges which may include the use of lifts/ 

ramps to ensure safety both from traffic accidents as well as from crowded pedestrian 
environments. 

 Teaching all members of society (regardless of level of education) the interpretation of 
universal symbols such as the handicapped symbol. 
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