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Abstract - A pilot walk ability survey in Sakaew, Thailand as a first step towards helping campus planners perceive 
discipline and spread of prevail pedestrian conditions and to pinpoint specific pedestrian-related shortcomings. The method 
taken for the survey from The Global Walk ability Index (GWI) and Asian Development Bank/ Clean Air for Asian Cities 
(CAI-Asia) and improved slightly to suit the local situation in Burapha University, Sakaew Campus. In this paper, found that 
more than seventy percentage of people are satisfied with the existing pedestrian facilities in the campus and those who are 
not happy feel the need of improvements in street lighting with clean and safe from poisonous animals with wider foot paths 
by removal of obstacles along the walking paths and more crossing points. In addition to, create a beautiful landscape and 
green university such as the planting of ornamental flowers along the sidewalk between the surrounding landscapes. 
Furthermore, this paper provides information on the current infrastructure monitoring program to improve walk ability for 
elderly citizens and people with disabilities. Also, this paper investigates that pedestrian environments were affecting manual 
wheelchair users, while disabled equipment and tools showed significant lowest score of walk ability service level. 
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I. INTRODUCTION 
 
The aims of walkability assessment are to study the 
physical characteristics, walkability leveland 
implementation the results of pavements. Walking is 
the most common adult physical activity behavior 
(Australian Bureau of Statistics (ABS), 1999). Siegel 
et al., (1995) mentioned that physical attributes of 
local walking environments may be related to 
walking forparticular purposes, such as walking for 
exercise, pleasure or transport. However, there is only 
a modest body of evidence on how best to measure 
residents’ perceptions of neighbor generate 
environment factors and how these perceptions can 
be related to corresponding objectively assessed 
attributes.Physical inactivity is a major risk factor for 
overweight and obesity, diabetes, heart disease and 
some cancers (United States Department of Health 
and Human Services, 1996). Universities with large 
numbers of academic staff, students and 
administrative staff and diversity of activities such as 
working, studying and business are comparable to 
small cities (Mat et al., 2009; Norzalwi and Ismail, 
2011). Therefore, campus planners must address the 
mobility and accessibility needs of these large 
populations. Planners and designers are concern with 
walking conditions to solve many problems samples 
global warming, health problems, energy 
consumption and air pollution. Respectively, 
universities have sought to generate strong pedestrian 
and bicycle plans to assist the goals of sustainability. 
Green travel mode as walking is beneficial to the 
environment, economy and can raise the health of 
campus user.Norzalwi and Ismail (2011) they 
estimated that approximately 18% of people use 
walking as their travel alternative. Improving 
walkable paths can encourage people to increase their 

walking trips (Park, 2008). Providing walking utilities 
in addition to other effective policies (e.g., restricting 
automobile traffic within a campus and limiting 
automobile parking spaces on campus) can convince 
the huge numbers of students who live on campus to 
walk to their destinations. In addition, a growing 
body of evidence has shown that children who lead 
sedentary lifestyles are at risk for a variety of health 
problems such as obesity, diabetes, and 
cardiovascular disease (U.S. Centers for Disease 
Control & Prevention, 2004).Survey on the valuation 
of pedestrian environments have been expansive. 
Figure 1 shows the sharing of Survey on the valuation 
of pedestrian ways. Anyhow, most of these studies 
focus exclusively on environments in metropolitan 
centers. Meantime, research studies on campus 
environments are very rare. This study is, therefore, 
very important to enhance scientific quotation on the 
topic of campus pedestrian ways. The outcome of this 
study is conventional to grant the procedure 
fordeveloping the quality of pedestrian surrounding 
and the advantage of walking, mainly in Sakaew, 
Thailand campuses. 

 
Fig. 1 Research Field of PedestrainEnvironment 

 
Source: M. Haris and D. Bart, 2017 
 
The main goal when measuring walkability on a 
university campus is to advances healthy living, 
lower emissions and improve sustainable 
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transportation (Angelidis et al., 2014). Walkability is 
a key component in a sustainable transportation 
network, and provides social benefits as well as 
benefits to human health, economic stability, and 
environmental protection (Lewis, 2004; Park, 2008). 
To understand the level of campus walkability and its 
physical walkability with the environment, we have 
conducted this study in Burapha University, Sakaew 
Campus, as a case study of a medium size, well-
established Thailand university. Burapha University 
has approached on creating a green university and 
better walking environment by planning to construct 
better sidewalk in certain elements of the campus, as 
the paths along the way from the front of the campus, 
the sidewalk in between dormitory and the area near 
the buildings, anyway, walking paths seem to be 
lacking in proper upgrading and maintenance work 
and green environment to achieves the aim of green 
university (authors’ observation). Our basic 
assumption is that Burapha University, Sakaew 
Campus (BUU SK), have financial, policy or 
planning constraints that might slow down or barriers 
the implementation of a walkable campus concept, 
thus this study will expectantly reveal some of the 
problems.  
 
II. LITERATURE REVIEW 
 
Benefits of Sidewalks: Sidewalks separated from the 
roadway are the preferred accommodation for 
pedestrians. Sidewalks provide many benefits 
including safety, mobility, and healthier communities. 
In addition to reducing walking along roadway 
crashes, sidewalks reduce other pedestrian crashes. 
Providing walkways for pedestrians dramatically 
increases how well pedestrians perceive their needs 
are being met along roadways (NCHRP Report 616, 
2008). By providing facilities that are more 
comfortable, we can increase the number of trips 
made by walking, particularly in areas with mixed 
land uses. Providing sidewalks, widened paved 
shoulders, or stabilized shoulders particularly when 
providing access to public transit can increase the 
transportation options for individuals who may not be 
able to drive a car. Walkability 
IndexWalkability reflects overall walking conditions 
in an area (Evaluating NMT). Walkability takes into 
account the quality of pedestrian facilities, roadway 
conditions, land use patterns, community support, 
security and comfort for walking. At a site scale, 
walkability is affected by the quality of pathways, 
building access ways and related facilities. At a street 
or neighborhood level, it is affected by the existence 
of sidewalks and crosswalks, and roadway conditions. 
At the community level it is also affected by land 
use accessibility, such as the relative location of 
common destinations and the quality of connections 
between them.(TDM Encyclopedia)Walkability is a 
measure of how friendly an area is to walking. 
Walkability has health, environmental, and economic 

benefits. Walkability is an important concept 
in sustainable urban design (Grignaffini et al , 2008) 
The Important Roles Non-Motorized Modes Play in a 
Modern Transport SystemNon-motorized transport 
plays important and unique roles in an efficient 
transport system:Walking is a nearly universal human 
activity that provides mobility, exercise and 
pleasure.Active transport is the most common form of 
physical exercise. Increasing walking and cycling is 
often the most practical way to improve public fitness 
and health.Non-motorized modes can achieve 
transport planning objectives together decreased 
movement and parking jam, energy consuming and 
pollution emissions. Pedestrian environments 
(sidewalks, paths and hallways) are a main segment 
of the public zone. Many favorable activities 
(socializing, waiting, shopping and eating) occur in 
pedestrian environments, and so are influenced by 
their quality. Shopping districts and resort 
communities depend on walkable environments to 
attract customers(TDM Encyclopedia). Walking and 
cycling are popular recreational activities. Improving 
walking and cycling conditions provides enjoyment 
and health benefits to users, and it can support related 
industries, including retail, recreation and tourism. 
Even affluent people often want to walk and bicycle 
for transportation and recreation. In many situations 
the best way to improve urban transport is to improve 
walking and cycling conditions and restrict 
automobile travel. Even if travel speeds do not 
increase, this improves the convenience, comfort and 
affordability of access to destinations. For finding the 
pedestrian facility rating, a pedestrian survey is 
implemented. The pedestrian survey enables residents 
most impacted by the walk ability of a city, to voice 
their viewpoints on current circumstance of the 
pedestrian facility and to suggest improvements if 
there any. It is meaningful that these surveys are 
organized within local populations to avoid undue 
bias in results. Walkability of the BUU SK was 
evaluated based on Global Walkability Index (GWI) 
method. The method was developed by World Bank. 
Global Walkability Index for calculation of GWI 
there are two types of surveys for conducted for the 
pedestrian facility rating: public agency form and 
field survey. A field Walkability survey was 
conducted which involves the 9 attributes following: 
carriageway modal conflict, walking path availability, 
crossings availability, safety of grade crossing, 
behavior motorists, amenities availability, disabled 
infrastructure, obstructions and barriers and safety to 
crime. A GWI was developed by Holly Krambeckat 
the Massachusetts Institute of Technology (MIT) with 
the sponsorship of the World Bank (Holly, 2006). 
The GWI facilitates comparative studies to rank cities 
across the world based on the safety, security, and 
convenience of pedestrian environments. The CAI 
Asia Center, Philippines adopts GWI to conduct 
initial studies in the Asian cities including Karachi, 
Bangkok and Manila. (https://catalog.data.gov) 
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III. RELATED WORKS 
 
As mentioned, it’s very rare of walkability campus 
survey, anyway here following; 
HarisMurwadi andBart Dewancker, Study of 
Quassessment Model for Campus Pedestrian Ways, 
Case Study: Sidewalk of the University of Lampung. 
This study found five dimensions of an evaluation 
model introduced by quassessment: quality, design, 
safety, sensory, amenities. It also found that the 
dominant factors that cause student dissatisfaction are 
concerns with durability of path material, aesthetics, 
and continuity of path without significant elevation 
differences. The dominant factors that potentially 
bring more satisfaction to students are durability of 
path material, aesthetics, and availability of shelter. 
On the other hand, observation, absence of 
obstruction, continuity of path without significant 
elevation differences, and durability of path material 
are the most common factors. Also, it has been found 
that overall satisfaction has a correlation with five 
dominant factors, which are durability of path 
material factor (0.62), absence of obstruction (0.60), 
continuity of path without significant elevation 
differences (0.69), aesthetics (0.59), and availability 
of shelter (0.53). Norzalwi,  N.and  Ismail,  A.  was 
survey of  Public  approach  towards  sustainable 
transportation in University of Kebangsaan Malaysia 
(UKM) Campus, In order to encourage the usage of 
public transportation in university campus, the 
service itself should be improved in the first place. 
This paper discusses the pattern of mode trip and the 
perception of current in campus transportation 
services from the point of view of campus 
community. From 288 out of 300 questionnaires, 13.6 
% of responses came from UKM campus staff 
(faculty and university department) and 86.4% from 
students (undergraduate and postgraduate). Results 
show that there are about 18% of the campus 
community walking, 31% ride campus bus, and the 
rest 50% use private transportation to travel to the 
campus. Most of the campus community preferred 
walking within the distance of 100 meters and below 
for on-campus trip, but the travel modes varies when 
the trip distance exceeds 100 meters. Schedule 
inefficiency and comfortably level are being 
addressed as the main problems faced by the public 
transportation users in the campus.  
 
ChotawutPuttaya (2558) Assessment of walkability: 
A case study commercial zone in Kamphaengphet 
Municipality. Based on the study of the physical 
characteristics of the footpath, it was found that the 
width of the sidewalk in the range between 1.00 - 
7.40 meters, the height of the sidewalk ranges 
between 0.00 - 0.40 meters. The pedestrian walkway 
has the highest average width located on Siri Jai 
Road. The average width is 3.97 meters, while the 
pedestrian width is the smallest located on 
Bumrungrad Rd. Roads with the percentage of 

pedestrian lengths compared to the minimum road 
lengths are Bumrungrad Rd. percentage at 88.07. The 
walkability index is descriptive of the Walkability 
Index in between scores of 40-71. Chaiboonruang and 
Panya Chan (2555) Walkability Assessment in 
Chiang Mai University. This project focuses on the 
physical characteristics of pedestrian walkways and 
walking accessibility index (WI) of the Asian 
Development Bank (ADB). Width of path the height 
of the corridor and obstacles on the pedestrian. The 
ease of walking assessment was determined by the 
benchmarking of the Asian Development BankRoad 
within Chiang Mai University the scores ranged from 
60.00-82.00, with the lowest score at 61.25 and the 
highest score at 82.00. Saenkham et al. (2555) 
Walkability assessment in Chiang Mai old town.The 
physiological characteristics of footpaths and the 
assessment of walking comfort by the Global 
Walkability Index (GWI) of the Asian Development 
Bank (ADB). It has been found that average width is 
in the range of 1.50 - 3.00 meters, the average height 
is in the range of 0.14 - 0.25 meters. Obstacles, as a 
percentage, found that the trees were the most 
obstructed, with 43.37 percent of all obstructions. The 
most common are: electrical signs were 29.11%, 
followed by labels 12.41%, lamps 8.19%, telephone 
boxes 2.70%, traffic lights 2.17% and various types 
of cabinets 2.04%.In assessing the ease of walking of 
the outer and inner moats, the mean score of the 
passageway around the moat was moderate. The 
roads in the Old Town area are in the range of scores 
45.0 - 74.75, so it is known that the physical 
characteristics and accessibility to the sidewalks in 
the inner and outer moat are in the range. Medium 
level, which is good for today's number of users. 
 

I. IV. METHODOLOGY 
 
This survey applying a mix method of quantitative 
and qualitative methods, for collecting data. First, 
explore the keywords affected in literatures and 
presented with the criteria used in detailed discussion 
based. The second stage implemented by the 
quantitative and qualitativemethods, qualitative data, 
underwent content analysis, collected completed by 
open end questions and observation. As the same 
time,quantitative data collected by closed end 
question; questionnairesand subjected to statistical 
analysis.   
 
4.1 Study Area 
For the case study purpose the method of GWI has 
been considered. BUU SK is a private university and 
has its roots in Sakaeo, Thailand setup in 1993. It 
presides over an area about 1,000 Rai of green land 
on Suwannasorn Road. It comprises of 1,938 
students. It is a residential university with separate 
hostel facility for boys and girls housing more than 
500 students.  
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Fig. 1 BUU SK Map 

 
Map of BuraphaUniversity,SakaewCampus showing 
the locations of residential colleges, learning centres 
(faculties / academies) and administrative buildings. 
Source: Burapha University 
 
4.2 Study Area Data:  
Survey Area Zone 
 Zone 1 Pavement from BUU SK Gate to 
the Railway Track 
 Zone2 Pavement from Railway Track to 
Thienthong Building 
 Zone3 Pavement Distance from student 
activity building To Male Dormitory (Villa) 
 Zone4 Pavement at Male dormitory 
(Villa) and old female dormitory (new dormitory) 
 
Tools consist of Physical Survey Questionnaireare 
Consist of width, height and length.And 
Questionnaires for walkability surveyinvolves the 9 
attributes following: Carriageway modal conflict, 
walking path availability, crossings availability, 
safety of grade crossing, behavior motorists, 
amenities availability, disabled infrastructure, 
obstructions and barriers and safety to crime. In 
addition of suggestion and comments if any. 
The field walkability survey assesses pedestrian 
infrastructure in four areas (commercial, residential, 
educational, and public transport terminals). For each, 
areas with high pedestrian volume are selected based 
on preparatory surveys and consultation with local 
stakeholders. Complete route assessments were 
conducted by following logical pedestrian routes in 
the specific areas linking origins to destinations. The 
field survey used a uniform rating system for nine 
qualitative parameters (Table 1). Complete route 
assessments were conducted to provide a holistic 
overview that links design and execution to user 
perception and the built environment. 
  

Table1: Walkability Score Level 
Walkability 

Score   
Meaning (Walkability Index) 

from70 above 
High Walkability and the 
environment is conducive to 
high walking. 

50 – 70 Fair Walkability and should 
improve the sidewalk 

below50 Low Walkability and the 

environment is not suitable for 
walking. 

Source: Clean Air Initiative for Asian Cities (CAI–Asia) Center 
(2010) 
 
Calculate theWalkability IndexField surveyors are 
asked to rate the selected road stretches from 1 to 5 
for each parameter (1 being the lowest, 5 being the 
highest) in each of the area types. The averages for 
each of the parameters are translated into a rating 
system from 0 (lowest score) to 100 (highest score). 
Walkability ratings in the different area types in each 
zone are derived by taking the average of the 
individual parameters' averages. The pedestrians will 
be asked to rate the factors of design on a scale of 10 
point of each attribute 1 being the lowest and 10 
being the highest in each of the selected areas. The 
average of each of the parameters will then be 
converted into a rating system from 0 (lowest) and 
100 (highest). Thus, the summation of these surveys 
will give the GWI. Field walkability survey will be 
carried out in each zone. Now, the length of sidewalk 
will be multiplied with length of surveyed road and 
pedestrian count (*10) for simplicity.  

 
V. RESULTS AND DISCUSSION 
 
Physical characteristics of pavementsof Zone 1 
Pavement from BUU SK Gate to the Railway Track 
with 260 x 2.13 x 0.20 (M) 
 

 
Fig. 2 Pavement from BUU SK Gate 

 
Physical characteristics of pavementsof Zone 2 
Pavement from Railway Track to Thienthong 
Building with 601 x 2.21 x 0.225 (M) 

 
Fig. 3 Pavement from Railway Track to Thienthong Building 
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Fig. 4 Pavement from Railway Track to Thienthong Building 
 
Physical characteristics of pavementsof Zone3 
Pavement Distance from student activity building To 
Male Dormitory (Villa) with 278 x 2.21 x 0.23(M) 

 

 
Fig. 5 Pavement from student activity building To Male 

Dormitory(Villa) 
 
Physical characteristics of pavementsof Zone4 
Pavement from Male dormitory (Villa) and old 
female dormitory to new female dormitory with 302 x 
2.23 x 0.20 (M) 
 

 
Fig. 6 Pavement from old dormitory tonew dormitory 
 
Table 2: Characteristics Walkability Physical Survey 
Zones Area Walkability 

Physical 
LxWxH 

(M) 
1 Pavement from BUU 

SK Gate to the 
Railway Track 

260 x 2.13 
x 0.20 

2 Pavement from 
Railway Track to 
Thienthong Building 

601 x 2.21 
x 0.225 

3 Pavement Distance 
from student activity 

278 x 2.21 
x 0.23 

building To Male 
Dormitory (Villa) 

4 Pavement at Male 
dormitory and old 
female dormitory 
(new dormitory) 

302 x 2.23 
x 0.20 

 
VI. RESULTS OF WALKABILITY LEVEL 
 

Table 3: Walkability Assessment Score and Level 
Zones Walkability Index Assessing 

Sidewalk Level 
1 79 High Walkability 
2 82 High Walkability 
3 84 High Walkability 
4 87 High Walkability 

 
From Table no. 3 it found that more than seventy 
percentage of people are satisfied with the existing 
pedestrian facilities in the campus and those who are 
not happy feel the need of improvements in street 
lighting; clean, weather proof and wider foot paths; 
removal of obstacles along the walking paths and 
more crossing points. BUU SK shouldtake care and 
maintenance of the pavement. Considered for 
improvement repairing the sidewalk in good 
condition and easy to use. The result is related to 
Chaiboonruang and Panya Chan (2555) Walkability 
Assessment in Chiang Mai University. The ease of 
walking assessment was determined by the 
benchmarking of the Asian Development BankRoad 
within Chiang Mai University the scores ranged from 
60.00-82.00, with the lowest score at 61.25 and the 
highest score at 82.00.Apart from pedestrian 
perception regarding use of a facility, it also gives 
emphasis to pedestrian count in a stretch, pedestrian 
facility design & values and regulations under 
enforcement. It is affected more by the length of the 
stretch and the number of pedestrians walking on a 
facility on one side, the score increases proportionally 
with the increase in these attributes.It should 
emphasize the footpath that students use with 
seriously and continuously. With develop 
continuously to be benefit students and staff within 
and outsiders who use the sidewalks. Should have 
construction equipment for the disabled. This is 
because of the evaluation results. It is clear that. This 
score is lowest among all survey points from all 4 
points, although there may be few pedestrians 
however should be developed to keep the pavement 
better. Because walkability is such a desirable 
characteristic for neighborhoods and communities, 
now is the time to consider how to improve public 
spaces for people with disabilities. Gray et al. (2012). 
 
SUMMARY AND RECOMMENDATIONS 
 
The surrounding landscape should be further 
enhanced, for example, the planting of ornamental 
flowers along the sidewalk. Safety measures should 
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be taken to make students feel safer. Because there 
are not many students. Take the pavement in the 
evening to night and find that. There are reptiles or 
poisonous animals such as centipedes, scorpions. 
Future Research. Should focus on following 1. 
Increasing foot index education, foot rate and foot 
traffic in each area. And enhancing study to other 
area such as Aranyaprathet and expanding to the 
whole area of Sakaeo Province were established as 
special economic zones and are being developed to 
support the industrial estate. 2. Study Walkability and 
BMI for BUU SK Residents. 3. Safety Imply on 
pedestrian crossing in Area. 4. Sustainability 
Environment City with Walkability 5. Walking to 
school of Sakaeo pedestrian. 
Research Limitation, it is necessary to use 
professional experts to assess pedestrian accessibility 
based on the GWI and CAI - Asia. Or students in the 
field. For the most accurate evaluation results. The 
researcher did not have any expertise in direct 
sidewalk and road infrastructure. It is necessary for 
the sample to be accurate.However, when the sample 
size was set according to the Taro Yamane table 
format, it was 320, which was difficult to collect. The 
researcher selected 11 students to represent the 
sample, they are senior students of Logistics and 
Border Trade Management which provides accuracy 
information of the survey. 
 
REFERENCES 
 
[1] C. Angelidis, J. Candlish, J. Haynes, A. Holder, O. Smith 

andH. Ashley, “Studley Campus Walkability Assessment”, 
Odalhousie University. 2014. 

[2] Chaiboonruang and Panya Chan.“Walkability Assessment in 
Chiang Mai University”, Civil Engineering, Faculty of 
Engineering, Chiang Mai University.2555. 

[3] ChotawutPutrungsa, “Assessment of walkability: A case 
study commercial zone in Kamphaengphet Municipality”. 
Institute of Metropolitan Development, NaresuanUniveristy. 
(2558). 

[4] Clean Air Initiative for Asian Cities. Field Walkability 
Survey, Retrieved from http://cleanairasia.org.pdf,2010. 

[5] K. Holly,“The Global Walkability Index: Talk The 
WalkandWalk The Talk”, Master’s Degree Candidate. 
Massachusetts Institute of Technology Dept. of Civil and 
Environmental Engineering & Dept. Urban Studies and 
Planning, Cambridge, Massachusetts, USA. 2006.  
 

[6] M. Haris and D. Bart,“Study of Quassessment Model for 
Campus Pedestrian Ways, Case Study: Sidewalk of the 
University of Lampung”,Sustainability 2017, 9(12), 2285; 
https://doi.org/10.3390/su9122285, 2017.Park, S. “Defining, 
Measuring, and Evaluating Path Walkability, and Testing Its 
Impacts on Transit Users' Mode Choice and Walking 
Distance to the Station”. PhD Dissertation, University of 
California Transportation Center, Berkeley. 2008. 

[7] R. K. Lewis, “Bricks, mortar, and vision:  a guide for campus 
planning”, The Chronicle of Higher Education, 50(29), pp. 
B20-B22. 2004. 

[8] NCHRP Report 616,“Multimodal Level of Service Analysis 
for Urban Streets”, TRB, Washington D.C. 2008. 

[9] N. Norzalwi and A. Ismail, “Public approach towards 
sustainable transportation in UKM’s campus”, Australian 
Journal of Basic and Applied Sciences 5, pp. 1332–1337. 
2011. 

[10] S. Grignaffini, S. Cappellantiand A. Cefalo,"Visualizing 
sustainability in urban conditions",WIT Transactions on 
Ecology and the Environment, Vol. 1, pp. 253-262.2008. 

[11] S. Mat, K. Sopian, M. Mokhtar, B. Ali, H.S. Hashim, A.A. 
Rashid, M.F.M. Zain and N.G. Abdullah, “Managing 
sustainable campus in Malaysia – Organisational approach 
and measures”, European Journal of Social Sciences 8, 
pp.201–214. 2009. 

[12] Saenkham et al. “Walkability assessment in Chiang Mai old 
town”. Civil Engineering, Faculty of Engineering, Chiang 
Mai University. 2555. 

 
 
 
 
 

 
 


