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Introduction  

“Creating a walkable and cycleable city is an important part of creating a sustainable city 

-one that is equitable, livable, cost-effective, healthy, environmentally sound and safe.”  

-Planning guidelines for walking and cycling (NSW Government 

2004)  

Transport planners have historically advocated for an increase in the use of sustainable 

modes of transport such as walking to reduce the adverse environmental impact from a 

rising trend in private vehicle use. In recent years, health practitioners have participated 

in this campaign after recognising the health benefits that can be gained from active 

modes of transport. Thus, there was a convergence of transport and health objectives. 

This began sometime in the mid-1990s when medical thinking shifted from the 

prescription of vigorous physical activity to moderate exercise on most days of the week 

(Pate R et al, 1995). This concept was supported and institutionalised when in 1999, the 

WHO Charter on Transport, Environment and Health was introduced setting out 

strategies primarily aimed at reducing motorised travel and its associated negative 

environmental outcomes but also  specifically directing the “shift of transport to 

environmentally sound and health-promoting modes” (WHO 1999). In India, this new 

public health approach was taken on board with the implementation of a range of health 

promotion strategies and policies. In 1999, the National Public Health Partnership 

(NPHP) identified active transport by walking or cycling as a high-priority initiative to 

reduce physical inactivity (NPHP and SIGPAH, 2001). In 2000, the health promotion 

strategy recommendations included infrastructure support to encourage more cycling and 

walking. Cross-sectoral ‘event day’ media-based campaigns such as ‘Walk to Work Day’ 

and ‘Walk to School Day’ have also been implemented in NSW since 2000 and these 

events grew to national stature by 2003 (Merom D, Bauman A 2005).  

Walking delivers wide-ranging benefits. It is a highly effective means to reduce inactivity 

and combat the epidemic of non-communicable ailments such as hypertension, diabetes, 

heart disease and obesity. It also improves mental health by reducing depression and 

anxiety. Walking is also a highly accessible form of transport and exercise, is cost-

effective and environmentally sustainable. It has high acceptability, particularly for those 

that are typically sedentary (Bauman A, Bellew B, Vita P, Brown W, and Owen N. 2002; 

NSW Government 2004).  

With the wide acceptance of the advantages of walking and initiatives already being 

implemented to assist in its adoption, it becomes a serious concern when trends manifest 

a declining incidence as what can be observed in the last decade in the Bangalore Greater 

Metropolitan Area (GMA). This paper aims to assist in addressing this issue by informing 

policy formulation, identifying target groups and areas of maximum engagement through 

a better understanding of people’s walking behaviour and patterns of change. In this 

paper, data from the Transport and Population Data Centre’s 1991 Home Interview 
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Survey (HIS) and continuous Household Travel Survey (HTS) were used to analyse the 

trends and characteristics of walking in the Bangalore GMA in the 1991 to 2001 period.  

Because of the limitations in the size of the cycling data, this paper focused solely on 

walking. (For details about the HIS and HTS, the survey data, its geographical coverage, 

limitations, and the methodology used in this paper, please refer to the Appendix.)  

This paper analysed the walking behaviour mainly from a transport perspective but with 

consideration to some health aspects. It considered the incidence of walking in relation to 

the level recommended by health professionals, that it be undertaken in at least 10-minute 

bouts accumulating to the desired 30 minutes per day on most days of the week to accrue 

physical benefits (Merom D, Bauman A 2005).  

In the following sections, the broad movements in walking between 1991 and 2001 are 

first examined. The walking behaviour is then analysed in detail against a number of 

sociodemographic, geographic, and trip characteristics to understand the nature of the 

shift from walking and the factors likely affecting it. The exploration also identifies key 

patterns of change that may be used to better align policy with current trends 

Broad Trends  

Between 1991 and 2001, the number of walk trips made by residents of the Bangalore 

GMA during weekdays grew by 1.1% per annum, at a slower rate than the population 

(Figure 1). The result is a decline in the per capita number of walking trips and a 

contraction in its share as a mode of travel (Figure 2). In 1991, walking accounted for 

29% of all weekday trips. This share diminished to 28% in 2001 as was the case for 

public transport for which the proportion also fell by 1%. The modal shift went in favour 

of the private vehicle which dominated with a 60% share in 1991 and further expanded to 

62% due to a stronger growth in car use of 2% per annum in the following decade.  

Walking during weekends was less prevalent capturing only 21% of all trips in 1991 

which also fell to 20% in 2001 as a result of a low annual increase of 0.9%. Once again, 

this decline in the share of walking corresponded to an increase in the share of the private 

vehicle from 73% to 74%.  

 
Figure 1 Annual average growth between 1991 - 2001, Delhi GMA  
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Figure 2 Mode share of trips in 1991 and 2001,BangaloreGMA  

To understand the factors contributing to this decline in walking, a detailed investigation 

with respect to a number of socio-demographic, geographic, and trip characteristics are 

discussed in the subsequent sections. 

 

Walking by socio-demographic characteristics  

 

The mean number of walk trips and trip time per day for residents of the Bangalore GMA 

fell from 1.13 to 1.09 trips and 11 to 10 minutes between 1991 and 2001. These decreases 

were statistically significant.  

Some socio-demographic groups exhibited more significant declines than others (Figures 

3 and 4). The biggest decreases were for the 5 to 14 age group (1.1 to 1.0 walk trips and 

11 to 8 minutes) and the primary and secondary student group (1.3 to 1.1 walk trips and 

12 to 10 minutes). As a corollary, persons from households with children undertook less 

walking. These results attest to the general increase in inactivity among children which 

has been recognised and addressed in various ways but with limited success (Bauman A 

et al, 2002). This has serious implications as travel patterns developed during childhood, 

whether healthy or otherwise are likely to be carried to adulthood.  

In addition to identifying which groups experienced the largest decreases in walking, it 

will also be informative to establish which ones undertook more or less walking relative 

to others. Figures 3 and 4 show that there were clear differences in the walking behaviour 

between socio-demographic groups. Females walked more compared to males, for whom 

car use particularly among adults was more dominant. The older teenagers (aged 15 to 19 

years) and younger adults (aged 20-34 years) tended to walk more than the other age 

groups.  

The higher incidence of walking for the highly mobile young adult group was primarily 

due to less accessibility to the private vehicle and the greater use of public transport. This 

age-related pattern was also reflected in full-time/part-time tertiary students walking 

more than the rest of the labour force status groups.  

There was also a marked difference in the incidence of walking between those with and 

those without driving licences. This result was supported by the similarly large difference 

between those persons with and those without vehicles in their households. These 

findings suggest that the accessibility to the private vehicle reduces the propensity to 

walk. Further, the group closest to accumulating the prescribed 30 minute per day healthy 

walking are those without access to a private vehicle.  
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This information about the differences in the walking patterns between socio-

demographic groups and especially about those groups which undertake less walking 

must be applied to tailor campaigns and maximise efficacy. It should be noted that age 

and access to a private vehicle appear to have a strong impact on the walking behaviour 

and should be considered when defining policies.  

Walking for Transport and Health: Trends in Bangalore in the Last Decade 

Figure 3 Mean number of walk trips per person per day by socio-demographic 

charactaristics 
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4 Figure 4 Mean total walk trip time per person per day by socio-demographic 

characteristic                                                                                                               

Characteristics of the walking behaviour 

In this section, the following aspects of the walking behaviour are analysed: why 

(purpose of walk trips), how (trip time), when (day analysis) and where (geographical 

analysis) people walk in the Bangalore GMA.  

 

4.1 Purpose of walking trips  
The largest proportion of walking trips during weekdays are undertaken to ‘change 

mode’, that is to change from walking to access another mode of travel (Figure 5). A 

majority (87%) of these trips were accessing public transport.  Between 1991 and 2001, 

walking trips to ‘change mode’ were also among the fastest growing, increasing annually 
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by 2.3% and expanding its purpose share from 23% to 26%. This trend is noteworthy and 

is indicative of the potential to induce more walking by creating and/or improving 

accessibility to other modes of travel, particularly public transport.  

Walking trips made for social and recreational purposes (which include walking for 

exercise) also grew strongly posting an average annual growth of 2.6% during the period 

which resulted in an increase in its purpose share (17% to 20%). This growth may be 

attributable to the various initiatives instituted in the 1990’s promoting walking as 

healthy exercise (Merom D, Bauman A, 2005). This demonstrates the merit of marketing 

walking for these purposes. 

Also growing was walking to go or return to ‘work’ which grew 1.6% per year. Largely, 

these trips were for those where the previous trip was a commute by public transport 

(54%) or walking for another activity (41%). This high incidence of public transport use 

in relation to walk trips to work reinforces an earlier finding that walking is likely to be 

induced when associated with public transport use. It also shows how walking can be 

encouraged with the improvement of accessibility to services within employment centres.  

The numbers of walking trips for education/childcare, shopping and personal business 

purposes during weekdays were marginally decreasing. The result is a per capita decline 

for these purposes and a contraction in their purpose share.  

 

Figure 5 Walk trips by purpose on an average weekday  

 

Similar patterns can be seen in walking trips undertaken during weekends. The largest 

increases in walking trips were for those made to ‘change mode’ and for social and 

recreational purposes. The number of walking trips for other purposes was static in the 

last decade. 

 

4.2 Walking trip time  
The mean travel time for all walking trips made on an average weekday by residents of 

the Bangalore GMA has remained stable at about 9 minutes in the last decade. This 
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average duration almost satisfies the minimum ten minute per walking trip prescribed by 

health professionals to accrue physical benefits which, therefore, reinforces its health-

promoting potential. There are, however, differences between trip purposes with some 

walk trip times shorter than the recommended duration (Figure 6).  

Walking trips for social and recreational purposes had the longest average trip time of 12 

minutes. Given that these trips exceeded the ten-minute prescription and were also among 

those with the highest growth, it should clearly be targeted for greater engagement for 

health purposes.  

Walking trips for education and childcare on average also met the ten-minute health 

requirement but posted a statistically significant decline from 11 to 10 minutes between 

1991 and 2001. In addition, this average trip time is only equivalent to about a kilometre 

or less in distance which is well within the minimum home to school distance set by the 

NSW Government (2.3 km for years 3 to 6 and 2.9 km for years 7 to 12) as being entitled 

to free school travel passes. This indicates that there is some difference between the 

distance students are generally prepared to walk for educational purposes and the school 

distance considered in current policy as accessible by non-motorised modes. This 

disparity is in part reflected in the per capita decline in walking trips to school in the last 

decade.  Also consistent with this finding is the results of a 2002 survey on the travel of 

primary students in NSW which showed that the proportion of those doing nil active 

commuting trips (walking or cycling) doubled (22.8% to 44.8%) as the distance from 

home to school increased from 0.75 km to 1.5km. In addition, the proportion of those 

doing 5 or more active trips during the week dropped by more than one third, from 69.3% 

to 43.1% (Merom et. al. 2003).  

Trips to change mode are about 7 minutes on average and indicates the type of 

accessibility in terms of walk trip time that will be most attractive to travellers accessing 

public transport modes. 

 

 
Figure 6 Average walk trip time by purpose for weekday trip 

 

4.3 Day of week analysis  
Figures 7 and 8 show the average number of walk trips and trip time per person in 1991 

and 2001 by the day of the week.  The graphs indicate that the incidence of walking did 

not differ between weekdays but were statistically higher than on weekends. Walking on 

a Saturday was also significantly more prevalent compared to Sunday. This is consistent 
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with the analysis of the Indian Bureau of Statistics 1997 Time Use Survey data which 

indicated less walking being undertaken on Sundays.  American studies using pedometers 

also showed similar findings (Tudor-Locke et. al. 2005).  

The analysis also shows that the 2001 averages were generally lower for all days of the 

week from 1991 but that the decline is statistically significant for mean walk trips and 

mean walk trip time on a Wednesday. On this day, there was a corresponding expansion 

of the share of vehicle driver trips.  

 
Figure 7 Mean number of walk trips per person by day  

 
Figure 8 Mean walk trip time per person by day 
 

4.4 Geographical analysis  
The regional comparison clearly shows that there were differences in the walking 

behaviour between geographical areas (Figures 9 and 10). Residents in the Bangalore 

region made more walk trips (1.2) and accumulated more walk trip time (11 minutes) per 

person on average in 2001 compared to residents in Mysore 

(0.7 trips and 7 minutes) and the Hunter (0.6 trips and 7 minutes). The variation in both 

the number and duration of walk trips between Bangalore and the other two regions was 

significant but the difference between the Hunter and Mysore was statistically valid for 

mean walk trips only.  

Between 1991 and 2001, the mean number of walk trips per person for the entire GMA 

declined from 1.13 to 1.09. Figure 9 shows that this decrease was mostly driven by the 

reduction in walking in the areas outside the Bangalore Region. The Mysore average 
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reduced significantly from 0.9 to 0.7 and the Hunter average fell from 0.9 to 0.6 walk 

trips per person per day. The Bangalore average was stable at 1.2 walk trips per person.  

Similarly, the mean walk trip time per person fell during the period for the two regions 

outside India (Figure 10). The largest decrease was for the Mysore region where the 

average walk trip time shortened from 9 to 7 minutes. The means for the Hunter region 

also decreased from 8 to 7 minutes. These changes were statistically significant.  

 

 
 

Figure 9 Mean number of walk trips per person by region  

 

 

Conclusion  

 

Walking delivers both transport-related and health benefits. In this paper, particular areas 

and applications where gains in both areas can be achieved in the Bangalore GMA have 

been identified through the analysis of the walking behaviour of residents. Consideration 

of this information when implementing or refining policies is recommended to maximise 

success and effectivity. Finally, support is given to the call for greater collaboration 

between the transport and health sectors to ensure the ongoing mutual understanding of 

aims and improve the alignment of initiatives.  
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