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Abstract
Walking behavior can be considered as one of the important factors in measuring the walkability level
in neighborhood. Walking behavior has close interrelationships with walkability. This paper is based on
a comparative study of walking behaviour of residents between urban and rural neighborhood. The
method used in this study is known as walking distance test and the data were analyzed using the
comparative approach. The findings show that there are slight differences of walking speed, walking
time and walking speed between residents in the urban and rural neighborhood area.
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1.0 Introduction

Nowadays, the world is built towards the supremacy of the automobile as motorized vehicles
are seen as the main mode of transportation to their desire destination. Although there are
distinct advantages to that way of building and traveling, it does make walking much more
difficult and often more unpleasant. Other than that walking activities also have a close
relationship to a human being healthyStudies by Ministry of Health in 2010 presented
statistics showing that 60 per cent of Malaysia population is overweight. This can be argued
that there are certain factors that contribute to low interest of Malaysia people towards
walking activities.Studies by Alcay& Bell (2000), found out that people who were provided
with appropriate physical environmental setting willincrease their walking behaviour.

2.0 Literature Review

Walking Behaviour

Different types of people will have different types of walking behaviour. There are many
possible factors in measuring walking behaviour. According to Daamen and Hoogendoorn
(2003), walking behaviour can be measured by walking speed, walking direction, walking
experiences, group formation and density.

Studies conducted by ShahrolMohamaddan (2010), suggested that walking behaviour
can be measured by walking distance from one place to another, walking direction, walking
time, walking experience and otherbehaviour factors that can be arise during the walking
period. According to Karim (2008), different age groups have its own capability of walking for
any distance depends of the fitness of the person. The fit pre-schoolers and the elderly have
a limit to their strength and stamina compared to the teenagers and healthy adults. Walking
distance, walking time and walking speed is related to one another. This is because
according to Clarance Perry 1929, one of neighbourhood design principles is to locate the
local facilities within 400 meter of walking distance which equal to 5 minutes of walking.
Moreover, how walking speed related to walking time and walking distance is by its formula
meter per second which is the distance over time taken to walk. In this research paper, only
three factors are going to be used to testify the comparative study of walking behaviour
between urban neighbourhood and rural neighbourhood which are walking distance, walking
time and walking speed.

Walking distance

Walking distance is the fixed distance that can be travelled by foot. The unit of measurement
for commonplace in the planning profession concept was often represented by a radius
measuring 400 meter (Olson, 2010). The Neighbourhood Design introduced by Clearance
Perry in 1929 illustrated the relationship between residential to non-residential components
by walking distance. The walking distance proposed by Clarence Perry a maximum walking
distance to local facilitieswith a radius of 400 meter within five minutes of walking time for
families in the neighbourhood (Meenakshi, 2011). Neighbourhood Concept proposed by
Clarence Stein in 1942 also suggested that the local facilities should be placed at the centre
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of the neighbourhood unit within 400 meter of walking distance of all residents. According to
Barton, Grant & Guise (2003), the accepted threshold for walking to local facilities is 400
meter while 800 meter is a suggested threshold for walking to a town centre.

In the Malaysian context, based on a planning report on a special development area in
BerjuntaiBestari, Selangor the comfortable walking distance of the various age-groups within
the duration of five minutes is different (APUDG, 2000). The walking distance for the elderly
and pre-schoolers the maximum distance is 190 meter, for primary school children the
distance is between 191 meter to 380 meter, for teenagers and adults the maximum distance
is from 381 meter to 600 meter. More than 600 meter is considered as the uncomfortable
distance for anyone to walk. Moreover, earlier studies done by Azmi and Karim(2011), in
Shah Alam shows that resident tends to walk with the maximum distance of 200 meter or
less only to reach their community facilities from their houses before they choose to drive.
This argues that Clarence Perry 400 meter maximum walking distance is not always a
suitable walking distance that can be used to design a neighbourhood area. This paper shall

use the walking distance in the current guideline as the measurement to prove the
average walking distance of residents in urban neighbourhood and rural neighbourhood in
Malaysia.

Walking time

The walking distance depends on the free time a person has. Walking behaviour also can be
classified into three walking time group namely regular walkers; are peoples who walk more
than 150 minutes per week; irregular walkers who walk between 10 to 150 minutes per week;
and non-walkers walk less than 10 minutes per week (Addy et al., 2004).The average walking
time proposed by Barton, Grant & Guise (2003) to local community are as below:

Walking Distance  Walking Time

400 meter Approximately 5 minutes

800 meter Approximately 10 minutes
1 km Approximately 12 minutes
1 mile Approximately 17 minutes

According to expert interview done byAzmi and Karim (2012), the findings shows that in
the context of walking time, the comfortable walking time for residents is 5 to 10 minute in
reaching the community facilities provided in their neighbourhood area. According to
Clarence Perry guidelines 5 to 10 minutes of walk equal to 400 meter of walking distance. In
this study context, the walking time suggested by Barton, Grant &Guise (2003), Clarence
Perry (1929) and Clarence Stein (1942) will be used as the current guideline to calculate the
walking time for the study area.

Walking speed

Everyone walk at a different pace and people can choose to walk at a speed that they find
most comfortable, there are several factors that influence a person’s normal walking speed.
These factors include a person’s age, gender, levels of physical fitness, height and weight.
According to Patricia (2010), the average male walking speed is higher as compared to the
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average walking speed in women. Other than that, the average walking pace in senior
citizens will be a bit lower, as compared to the average speed of walking in younger people.
The average walking distance will increase as development becomes denser. According to
Barton, Grant & Guise (2003), the average walking speed is 1.40meters per second.
Individual speeds vary widely in the 2- 4 miles per hours range.People who walk more slowly
tend to cause others to slow down.

AVERAGE 260°
ELDERLY 218"
OBSTRUCTION 200
STAIRS 175
RUNNING 4707
1HOUR 401 20N
P bwnes YMLE

Fig. 1. Average travel speed, Accommodating the Pedestrian. Adapting Towns and
Neighbourhoods for Walking and Bicycling.
(Source: Richard K.Untermann, 2002)

3.0 Methodology

This paper is aims to compare the walking behaviour of residents in rural and urban
neighbourhood in a tropical climate county such as Malaysiawith the current guidelines from
the literature review. This paper is a pilot study of an on-going master research to identify a
suitable variable that can be used in the study. The study is conducted in an urban
neighbourhood area such as Shah Alam and Putrajaya while SabakBernam is taken as the
location for rural neighbourhood area.The surveyconducted is known as the walking distance
test whereby; the tools utilized were the professional measuring wheel and the stop watch to
calculate the walking distance and the time taken for residents to walk. The respondents
consist of three different resident groups which are primary school children, teenagers/adults
and elderly. The primary school children group consist of residents from ages 7 years old to
12 years old. Meanwhile, the teenagers/adults group consist of residents’ age between 13
years old to 60 years old. Elderly group consists of residents’ age 61 years and above. The
data were analysed using the comparative approach whereby, the raw data from the survey
field are compared with the data from current guidelines and index found in the literature
reviews and the background study.According to Carpi and Egger (2008), comparative
approach includes both retrospective studies that look at events that have already occurred,
and prospective studies, that examine variables from the present forward.

4.0 Analysis
The resultscompare the walking behaviour of rural neighbourhood and urban neighbourhood
with the current guideline to measuring walking distance, time and speed. The findingswere
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based on descriptive analysis comparing current guideline based on the previous literature
review with survey data collected.

Walking distance

For walking distance, the currentguideline used which proposed the same average walking
distance of 400 meter in five minutes. Based on table 1 it shows that male teenagers and
adults achieved highest average walking distance with the distance of 407 meter while the
lowest average walking distance is female elderly with the distance of 355 meter. These
situations happen because thedistances residents can walk within 5 minutes are depending
on their physical ability and stamina. Older people tend to have lower physical ability compare
to teenagers/ adults or primary school children.

Other than that, the walking distance can be analysed in two different contexts, either in
the health context or in neighbourhood planning design context. Table 2 shows the
comparison of 400 meter waking between current guidelines with the average five minutes
walking for different group of residents in the study area. The result indicated that primary
school children achieved 400 meter of average of walking distance similar to the proposed
walking distance in guidelines.

Unfortunately, both age groups which are the elderly/pre-schooler and teenagers/adults
group achieved less distance than 400 meter within 5 minute of walking time. In term of health
context, the longest walking distance residents can walk within 5 minute of walking, indicated
the healthier their body condition. It is different from the context of neighbourhood planning
design, as walking distance for every age group must be taken it to consideration because
older citizen tends to achieve shorter distance of walking compared to younger people within
5 minutes of walking. In this case, the elderly group achieved the shortest distance with only
368 meter within 5 minutes of walking.

Table1.The walking distance for five minutes walking for the different group of residents

Urban Neighbourhood Rural Neighbourhood Averaze Walking Distance
Agze groups (meter)
Putrajaya Shzh Alam Averaze SabakBemam
The elderlv and vre-schooler
Male 386m 380m 385m 37Tm 38Im
Famale 335m 38 m 333m 376m 355m
Primarv school children
Male 428m 424m 374m 426m 400m
Famale 367m 358m 363m 438m 401m
Teenazerz and adults
Male 378m 377m 378m 436m 407m
Female 277m 378m 278m 380m 37%m
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Table 2. Comparison 400 meter walking betweenthe current guidelines with average five
minute walking for different group of residents

Averaze walking distance
Current Gurdelines (meter)
Ag # This study
Ee-groups *#Clarence *Clarence APUDG *Barton, Grant \'eigh(::oeﬂood (mgtex)'

113135 Stein (2000) & Guise 5y JPBD

(1929) (1942) (2003) (,201 )
The elderly and
pra-schooler 190m 368m
Primary school 40 meter 400meter  191m-380m 400 meter 400 meter 400m

children

o 381m-600m 39m

*Note: similar walking distance for all aze groups

Walking Time

For walking time, the current guideline use is based on average walking time to local
community. For this analysis, the 400 meter walking distance is used as a baseline to identify
whether each age group of residents can achieve five minutes of walking within that distance.
Table 3 shows that only the female resident for elderly/ pre-schoolers group in both
neighbourhoods did not achieve the duration of 5 minute of walking within 400 meter.

The walking time for walkers is related to their walking speed; the speed that the
pedestrian likes to keep in undisturbed circumstances since pedestrians cannot walk at the
exact speed. Moreover, it also depends on the presence or non-presence of obstacles such
as space, pedestrian space, and visual appropriateness. The time taken for walking will be
shorter if the space to walk is free from barrier. Moreover, there are slight differences of
average walking time between current guidelines with the walking time for different group of
residents in the study area. The primary school children and teenager/ adults group of
residents have the walking time of 5.20 minute and 4.50 minute. In neighbourhood planning
design context, the less time a resident take in achieving shorter distance of walking in a
neighbourhood area, the higher is the success in designing towards walkability
neighbourhood.

Table 3. Comparison between current guidelines with the current walking time for different
group of residents

Averaze Walking Time
Agze-groups Current Guidelines (meter) Frestad
*C}l.::‘x?ce ; i Exx:;te;;:*)
(1929 {2 12003)
The elderly and pre-
schooler 400 m — 5 minute .

Primary school children x = 800m — 10 minute 6.30
Teemagans ad adules e HRITEE T — 12 minute 520
1 mile - 17 mmute 430

# Note: time taken for 400m distance of walking
##* Note: Total averaze walking time has been calculated earlier
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Table 4.Walking time between urban and rural residents for different group of residents

Time taken to walk (per min)
The elderly! pre-schoolers Teenaeers / Adults Primary School children
Male Female Male  Female Male  Female
Utban Neizhbourhoods
100m 132 X5} 116 12 177 130
200m 310 343 235 241 310 257
300m 416 521 352 355 420 431
400m 45 70 4m 507 535 548
500m 730 201 635 628 721 702
600m 827 108 720 7.06 926 805
100m 13 25 11 BT} 1 126
200m 209 333 234 231 221 310
300m 410 515 47 34 351 408
400m 551 710 467 512 468 525
500m 722 200 28 627 624 27
600m 813 11.00 707 7.08 7.02 823

Walking speed

For walking speed, the current guideline use is based on average walking speed from Barton,
Grant & Guise (2003) which is 1.40 meters per second. The walking speed usually is
calculated by dividing walking distance with the time taken for walking. According to earlier
literature review, female walker tends to walk slower than male walkers but the findings of
shows the different picture. Table 5 shows the comparison of average waking speed in
guidelines and from the data collected in a survey. From the table it shows that the fastest
age groups walk is male teenagers and adults for rural neighbourhood with the speed of 1.45
meter per second. Female primary school children achieved fastest walking speed in urban
neighbourhood area with 1.46 meter per second.

Table 5. Comparison between current guidelines with the current walking time for different

group of residents

Averare walking speed

Current Guidelme (m's) This study (m/'s)
Agze-groups Urbaz Ruzal
Barton, Grant & Guise (2003) Neighbowt Neighbourhood
Male Famale Male Famale
The elderly and

) cre—schmler_ 1.28 1.11 125 125

e 25 146 142 121

126 1.26 145 127
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Fig. 2. Comparison of male average walking speed between urban and rural
neighbourhood by a different group of residents
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Fig. 3. Comparison of female average walking speed between urban and rural
neighbourhood by a different group of resident

Moreover, urban neighbourhood walks faster than rural neighbourhood from the figure
explained earlier. Walking speed by genders show that female walk faster than male for this
study. Moreover, the slowest walking speed in urban neighbourhood is the female elderly/
pre-schooler groups and primary school children in rural neighbourhood. In urban
neighbourhood the slowest walking speed is 1.11 meter per second while in rural
neighbourhood the slowest walking speed is 1.21 meter per second. Figure 2 shows the
comparison of male average speed of walking between rural and urban neighbourhood while
figure 3 shows the comparison of female average speed of walking between rural and urban
neighbourhood The X-axis in the figure shows that the average time taken that residents
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should walk for every 100 meter of walking distance. For walking speed factors, it can be
concluded that walking speed is related to walking time and walking distance.

5.0 Discussion

Based on the analysis, the major finding shows that in term of walking distance only the
primary school children groupachieved five minutes of walking time within 400 meter of
walking distance. For teenagers/adults groups there are slight differences of average walking
distance from the guidelines average walking distance. There is a significant difference for
the elderly groups of residents. This can be argued that in the context of designing the
neighbourhood design towards a walkable environment the average walking distance for
every different age group of residents must be taken into consideration. This is because
different age groups have different physical ability. For the most convenient the accessibility
standards to local facilities in neighbourhood design, the shortest distance the residents are
able to walk should be taken in consideration to encourage high walkability level within the
neighbourhood. In terms of walking time, it is proven that it took 5 minutes towalk adistance
of 400 meter to local in atropical climate like Malaysia. Eventually, it still depends on the
walking speed residents can achieved while performing the waking speed. This is because
walking speed is also affected by the obstacles walker faces during walking activities and
density of people within the walking space itself.

6.0 Conclusion and Recommendation

This paper concluded the slight differences of walking behaviour factor which are walking
distance, walking time and walking speed in urban neighbourhood at Putrajaya and Shah
Alamand rural neighbourhood at SabakBernamcompared tocurrent guidelines. In the future,
there are others walking behaviour aspect need to be taken into consideration such as
walking experience to make the study more robust as this paper only analysed the
comparison of three walking behaviour aspect which are walking distance, walking time and
walking speed. Furthermore, this study are helpful in comparing the Malaysian experience
with the western literature and also applicable to the concept of accessible distance to
community facilities.

Acknowledgements

The writers would like to acknowledge the support given by UniversitiTeknologi MARA during
the carrying out of this research.This study was funded by Research Intensive Faculty (600-
RMI/DANA/S/3RIF  62/2012), provided by Research Management Institute,
UniversitiTeknologi MARA Shah Alam, Malaysia.

181



Azmi, D.1., et.al. / Journal of ASIAN Behavioural Studies (jABs), 3(7) Mar / Apr 2018 (p.173-182)
References

Addy, C.L. et al. (2004). Associations of perceived social and physical environmental supports with physical activity
and walking behaviour. American Journal of Public Health, 94(3), 440-443.

APUDG (Architect Planner Urban Design Group). (2004). Rancangan Kawasan Khas Berjuntai Bestari.

Azmi, D.I. & Karim, H.A. (2011). A comparative study of walking behaviour to community facilities in low-cost and
medium cost housing. Procedia - Social and Behavioral Sciences, 35, 619-628.

Barton, H., Grant, M.&Guise, R. (2003). Shaping neighbourhoods: A guide for health, sustainability and vitality. New
York: Spon Press.

Carpi, A. & Egger, A. E. (2008). Research methods: Comparison. Retrieved October 21,2011.
Fromhittp://www.visionlearmning.com/library/module_viewer.php?mid=152.

Daamen, W.& Hoogendoorn, S.P. (2003). Experimental research of pedestrian walking behaviour. Transportation
ResearchRecord, 1828, 20-30.

Karim, H.A. (2008). The quality of life of residents of urban low cost flats in Klang and Shah Alam. UKM.

Meenakshi (2011). ‘Neighbourhood Unit and its Conceptualization in the Contemporary Urban Context'. India
Journal, 81-87.

Mota, J. et al. (2005). Perceived neighbourhood environments and physical activity in adolescents. Preventive
Medicine, 41, 834-836.

Mohamaddan Shahrol (2010). Human walking behaviour based on different layout design using computer animation.
Sarawak:Universiti Malaysia Sarawak.

Olson. J (2010). The neighbourhood unit: How does Perry’s concept apply to modem day planning. Texas : EVstudio
Colorado & Texas Architects & Engineers.

Patricia (2010). Normal walking speed: Average human walking pace. Retrieved March 7,2011 from
http://www.yogawiz.com/blog/walking/normal-walking-speed.html.

Untermann, R. (1984). Accomodating the pedestrian : Adapting towns and neighbourhood for walking and bicycling.
New York, England, Australia, Canada: Van Nostrand Reinhold Company Limited.

182



