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Chapter |

Introduction

1.1 Background

Sidewalk, a special lane separated from vehicle traffic and designed to provide
pedestrian accessibility, iS considered a critical component of pedestrian facilities.
Sidewalk may be designed-paraliel to a street or highway and restricted for bicycles or
users (ITE, 1998; TRB; 2000). Nowadays, much advancement can be seen from
models and techniques™in .designing pecj__estrian ways or sidewalks. But in some
developing cities, transport authorities o;r‘.'researchers still focus on only motorized
vehicles. Pedestrians, which are the most vulnerable road users, are neglected for their
safety, as well as their Convenience and comfort.

Walking has become an important part.of urban transport in many large cities in
developed countries, but most peaple in :'tj_'e‘\iéloping countries prefer driving and
riding to walking. Weather--conditions (heat;- dust, and air pollution), sidewalk
conditions, and distance of a trip are among many reascns unfavorably affecting the
decision to walk. Nevertheless, walking Is one of the significant transport options in
some developing cities'as a result of the introduction*ef mass rapid transit system,
such as BTS/MRT/BRT .in-Bangkok or BRT .in Jakarta. However, the walkability in
Bangkok is partlyi-constrained by.physical conditions of!sidewalks and supported
facilities, such as pedestrian crossing bridges andtraffic signals (World Bank, 2007).
For safety \and comfort reasons, pedestrians .need appropriate” sidewalks and
walkways, but in some locations only narrow sidewalk is available for pedestrians,
causing danger for them.

Differences in sidewalk characteristics exist between developing and developed
countries. One of the distinctions is kind of obstructions along the sidewalk. In
developed countries, most of the obstructions are utility tools, such as telephone
boxes, postboxes, billboards, shelters, and bus stops. These types of utilities exist in

developing countries also; however, some sidewalks in developing countries may be



filled with a variety of on-street vendors that commonly found in dense commercial

areas in central business district.

Street vending is considered one of the important informal activities in urban
areas. The amount of street vendors increased significantly especially in some Asian
countries after the financial crisis in 1998 (Bhowmik, 2005). In this context, street
vendors can be defined as person/people who sell goods for buyers and do not have
permanent built-up structure as a shop.' Street vendors may take a place in either
public or private area, along.the roadside, mobile. by carrying the goods with a push-
cart or basket, or may take-a-permanent location-butwithout fix borders (Bhowmik,
2005). Generally, street'vendors can be found in locations that have various activities,
such as shopping areas, residential areas, or terminals. Activities of street vendors
may range from eating and: drinking; food sales, product sales, service sales,
performances (dancings@nd.music) and arhusements (Deguchi, 2005). These activities
essentially depend on lgcal community nee:ds and type of activities in the location.
Street vendors commonly @ccupy space inside the sidewalk width. Reduction in total
width due to vendor’s existencefeads tO‘Fobstructions for pedestrian movements.
Specific characteristic of vendor’s activities in r'ﬁany developing cities include:

a) Vendors are commonly found along sidewalks,and usually side by side and/or
face to face with-permanent shops:As-a resuit; reduction of total sidewalk width
occurs in both sides of sidewalk and causes substantial problem to pedestrian
traffic, and

b) A special lanetisingeded,far/buyeractivities indfront,of vendor’s shop.

In Bangkek and Jakarta, which ‘are big developing cities in South East Asian
countries, street.vendors exist.as well,.in which their. existences can be either legal or
illegal. In Bangkok;, ‘where street:vendors exist, irén fences are commaonly built along
the sidewalk to separate sidewalk activities and vehicular traffic. Longitudinal lines
are painted along the sidewalk surface in order to bound space occupied by vendors.
Otherwise, sidewalks in Jakarta have no fix border separating vehicle traffic and
pedestrian movement. Besides street vendor activities, other obstructions may be
caused by improper on-sidewalk parking (ITDP, 2003). Figure 1.1 illustrates the
typical sidewalk conditions with street vendor activities in Bangkok and Jakarta.



(a) Bangkok.. | '{:‘:_.(b) Jakarta
— 4 ——
Figure 1.1 Sidewalls_\_/)d.th—Strget \Vendor Activities in Bangkok and Jakarta

1.2 Problem Statem

Nowadays, standardsor gui _ante tg’assess potential impact of on-street vendors
on pedestrian’s facilities'are u valeible ﬁstlmatlon of pedestrian level of service is
the most common approa t eva[uate qughty‘ of operations of sidewalks. Pedestrian
level of service reflects the egrees of S|dewaﬂ}s that satisfy pedestrian’s demands of

i ; #ar e
comfort and safety. Generally, |tTttastrate£c—:Emd|t|ons when pedestrian volume is less

--.--

than the sidewalk caﬁacny Pea'estrlan Ievel ‘of service rPanuaIs have been issued in
several developed com ﬁlrectly use those manuals
(such as US HCM 200@) to evaluate sidewalk performance in developing countries.
The current HCM method attempts to provide a unlversal guideline in pedestrian
analysis regardless of the various ‘sidewalk’s ‘environmental ‘and physical conditions,
city size, the type of pedestrian and psychological factors that may have impacts on
the pedestrian~walking experience; (Bloomberg-ands~Burden, ,2006). Accordingly,
HCM can 'be appflied “easily“in" various ‘conditions" of "sidewaik, but the result of
calculation does not accurately reflect the complex sidewalk situation under various
circumstances, for example, many on-street vendors in developing countries may not
be seen in developed countries. Taking into account local condition, researchers and
planners outside the developed countries have published studies in order to better
assessment of pedestrian level of service in their region. In terms of on-street vendor’s
activities, it is necessary to objectively quantify how well sidewalks or walkways

accommodate walking activities.



1.3

Objectives of this Study

One of the unique sidewalk characteristics in developing countries is on-street

vendor that their activities have direct impact to the sidewalk performance. Therefore,

this study primary focuses on two points: investigate impact of street vendor

activities, and use pedestrian perception as qualitative variable on sidewalk

performance assessment.
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The purpose of this study can be described.as follows:

To demonstrate using-empirical data that pedestrian perception can be used as
determinants for assessing sidewalk performance.

To examine relationshipsameong pedestrian perception of sidewalk condition,
perception of inter@ction, /perception of traffic, and perception of sidewalk
performance.

To propose an alternative model of sidewalk performance at the sidewalk with
street vendor activities that considers pedestrian perception incorporated with

pedestrian traffic.

Limitation and Terminalogy Yo o

The scope of this dissertation contains some important limitations:

Observed sidewalks are limited to the sidewalk in dense commercial areas in
Bangkok and Jakarta:

Since the study focuses on impact of street vendor’s ‘activities on sidewalk
performance, eight locations  with appropriate sidewalk condition, dense
pedestrian; andy vendor “activities are selectedtin bothBangkok and Jakarta.
Selected sidewalks in Bangkok are a segment of sidewalks located in Pratunam,
Silom, Bang Rak, and On Nut areas; whereas four locations with similar
characteristic in Jakarta are the sidewalks placed in Sabang, Mampang, Jatinegara
Pondok Kopi, and Jatinegara Stasiun areas.

The study mainly focuses on pedestrian perception in developing sidewalk
assessment model, so it is less in considering sidewalk geometry and land use

physical characteristic variables.



4. Concerning vendor characteristics, data collections are limited during daytime
period, so this study disregards the differences of vendor characteristics between
day-time and night-time.

5. The number of pedestrian who interact with the street vendors is limited within
the 10 meters length of the sidewalk.

Some terminologies are used in this study and defined as follows:

1. Pedestrian is any person who is on foot and passes on the sidewalk.

2. Sidewalk is defined as specific lanes in‘one side or both sides along the roadway
that provide people with-space to-travel within-the public right-of-way that is
separated from roadway vehieles.

3. Street vendor is a person who sells goods to the public without having a
permanent built-up structure from which to sell (Bhowmik, 2005). They occupy

space in one side and/or both'sides aleng the sidewalk.

1.5 Expected Benefits

This study focuses on pédestrian’s perceived sidewalk performance. Although
the sidewalk performance has-been extensively: studied using many variables such as
level of service, pedestrian/vehicle traffic, geometric, and-roadway environment; the
present study would be a pioneering study that considers pedestrian opinion to
establish sidewalk perfermance model.

Most studies daone ‘i this topic.are‘conducted in, developed countries and
consider quantitative variables or.focuseston' the.measured jparameters, not on the
pedestrian point of view. In this Study, field ebservations are.performed on the
sidewalk wiere street vendors exist. Street'vendor.activity iis considered an important
factor in" the present study because it is a unique characteristic in the sidewalk
particularly in dense commercial areas in Bangkok and Jakarta, and cannot be found
in most of the cities in developed countries. Therefore, pedestrian opinions would
incorporate street vendor presence in correlation with sidewalk performance. The
finding of this study could shed some new light on how the sidewalk performance
should be quantified and how user perceptions make an impact on sidewalk

performance assessment.



1.6 Dissertation Outline

This dissertation contains seven chapters. First chapter is the introduction
chapter that describes introduction, background, problem statements, study objectives,
research limitation, and expected benefits.

The second chapter reviews existing literature on pedestrian facilities,
pedestrian level of service, researches on user perception, and street vendor.
Pedestrian researches are summarized 'inte” ten topics, namely, description of
pedestrian facilities, pedesirian level of service; traffic, pedestrian behavior and
attitude, level of service model; comparison among pedestrian LOS, user's perception,
sidewalk perspective, thedmpact of street vendors, and space requirement.

The research framewark is presented in the third chapter, which describes the
research activities in chronglogical order,'-" followed by discussion on the statistical
methods that are used for developing the model.

The forth chapterdiseusses data collection and data processing. Characteristics
of sidewalks in the study-areas are presented first, followed by the description of data
collection procedures and results. Next section describes descriptive of questionnaire
data. Summary of respondent's.characteristics is presented at the end of the chapter.

The development of sidewalk performance model is presented in the fifth
chapter. How to determine variables considered importantto the model through factor
analysis technique is detailed. Specify the independent variables, measurement model,
and structural model is“described, as well.“This chapter explains development the
pedestrian level of .service gmadel using regression analysis. dnvestigating structural
relationship among latent variables using structural equation modeling (SEM) explain
in detail in'the last part of this chapter, and respondents are divided in-Some categories
based on: cities (Bangkok and Jakarta), gender (male and female), age (young and
old), walking frequency (daily and rarely), and trip purpose (work/school and
recreational).

Discussion of the study results are presented in the sixth chapter. Relationships
among the latent variables will be explained deeply. Lastly, the seventh chapter
discusses conclusions, recommendations, policy implications, and some suggestions

for future study.



Chapter |1

Literature Review

This chapter explains literatures related to this study. Firstly, explanation of
various pedestrian facilities is discussed. Then, discussion continued with explanation
about pedestrian level of service. Some liieratures on pedestrian behavior, attitude,
and traffic are presented in the next sections..Next section discusses about some
previous studies of approachies in pedestrian level-of service model, and then followed
by comparison among_the modeis. After that, researches about user’s perception on
transportation facilities,and relationship among the variables of level of service are
explained. The last partsof this chapter pFesents some previous studies about street
vendors and pedestrian space; |

2.1 Pedestrians Facilities

Providing safe and comfort places for F;)eople to walk is a responsibility of
transport authority orygovernment included i'n- '(r:c-)nstructing and regulating, especially
the construction of public rights-of-way. Safe places should be well designed for
people to walk along the public rights-of-way, where it will be accomplished depend
on the type of land-use and road. Federal Highway Administration (FHWA) divides
the pedestrian facilities-into several-categories (McMahan et al}, 2002):

a) Sidewalks,that are the most preferred pedestrian facilities that exist on both sides
ofithestreetiand, provide thegreatest degree oficomfart and safety for pedestrians.
Sidewalks exist in urban streets, and are paved with either concrete or asphalt.

b) Off-Road Paths/Side-paths. Two type off-road paths are paved and unpaved. Both
of them are usually available in rural roads and low-density suburban areas. A
path is usually separated from the roadway by green areas or trees and follows the
road alignment.

¢) Shoulders. Shoulders should be provided on both sides of a road at least in
pedestrian zone, and can be up-graded to be sidewalk. For pedestrians, shoulder

may not be safe and comfortable like sidewalk, but it is still better than nothing.



d) Shared Streets. Shared streets are found in special conditions where a street is
shared by people walking, cycling, and driving. Generally, the street is designed
as a pedestrian street. A shared street is a narrow street without curb and
sidewalk; vehicles are slowed by trees, parking areas, and other obstacles along
the street. Pedestrians are the main users and vehicles are as intruders; hence,
vehicles must travel at a speed less than 16 km/h (Zegeer et al., 2002). A shared
street exists in residential area, or in‘a.commercial area populated by restaurants,

cafes, merchant displays, street vendors; and other outdoor commercial uses.

2.2 Pedestrian Level of Service

Assessing pedestrian level of service is one of the ways to improve walking
traffic. Pedestrian levelsof ;Service ref|eéts the degrees of sidewalk facilities that
satisfy pedestrian’s demands of comfort and safety. Generally, it illustrates conditions
when pedestrian volume is less than the sidewalk capacity.

In general, level of service (LOS) is. a qualitative measurement to explain
operational conditions of trarisporiation facilities, such as speed and travel time,
freedom to maneuver, traffic-interruptions, comfort, and convenience (TRB, 2000).
The level of service is usually designated with letters ranging from LOS A,
representing good oOperating conditions with little or no delay, to LOS F that
represents stop-and-go-conditions with frequent and long delays (TRB, 2000). Level
of service is emplayed to simplify complex-numerical performances into a letter grade
system that represents ‘traveler’s perceptions regarding gqualityof service provided by
the facilities (NCHRP, 2008). In case of pedestrian.facilities, level of service is a kind
of qualitative measurement of sidewalks to serve pedestrians.

The Federal Highway Administration (FHWA) has developed a method for
assessing pedestrian level of service based on some variables, namely, effective
walkway width, walking speed, pedestrian space, and pedestrian flow. As one of the
chapters in the Highway Capacity Manual 2000, this approach considers sidewalk as
an uninterrupted pedestrian facility that pedestrians are separated from vehicular
traffic and their movement can be obstructed by interactions with other pedestrians

only (TRB, 2000). This method provides an outline for evaluating pedestrian



facilities. Under this context, uninterrupted pedestrian facilities are both exclusive and
shared pedestrian path (indoor or outdoor) designed for pedestrian usage.

2.3 Pedestrian Behavior and Attitude

Environmental design and urban form are the crucial components that influence
pedestrian travel behavior. A proper design.of pedestrian infrastructure can encourage
walking activities without compromising saiety; comfort, and convenience (Shriver,
1997). In order to increase pedestrian_safety-and comfort, walking facilities can be
improved without signifieant side- effects on vehicle traffic (Carsten et al., 1998).
Concerning issues suehas safety, comfort, and convenience can be improved by
separation of pedestrian“and"vehicle traffic, control of pedestrian and vehicle flow,
improvement of visibility, proper comme.J-nication through signs, and assistance of
pedestrians with special needs. "

In addition to some' studies. on pedes.trian safety problems, there are other
studies in the literature that specifically tackle pedestrian perceptions and attitudes
regarding their facilities (Carsten et al., 1998‘;";-'Zegeer et al., 2002). From literature,
one study presented the impact of traffic on béhavior and perceptions of safety of
pedestrians (Hine, 1996), while another study focused on the sufficiency of crossing
facilities and the willingness of pedestrians to use them (Tanaboriboon and Jing,
1994).

2.4 Pedestrian Traffic

The basic prifciple of ‘pedestrian flow is generally similar-to ‘vehicular flow in
terms of‘the freedom to select speed and to overtake others. However, pedestrian flow
includes the ability to cross pedestrian traffic stream, to maneuver and to change in
speed for avoiding conflict, and to walk in reverse direction facing major flow (TRB,
2000).

Environment factors that have contribution to the walking experience and
influence the level of service include comfort, convenience, safety, and security of the

walkway system. Items that influence the comfort factors are weather protection,
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climate controls, arcades, transit shelters, and other pedestrian amenities.
Convenience factors comprise items such as walking distances, pathway direction,
grades, sidewalk ramps, and directional signing. Separation of pedestrians from
vehicular traffic at the same horizontal plane, providing traffic control devices for
time separation between pedestrian and vehicular traffic, providing underpasses and
overpasses, are considered important regarding safety features. Security factors deal
with good lighting, open lines of sight, ‘and the degree and level of street activity.
Supplemental factors explained above can‘iafluence pedestrian perceptions on the

overall quality of the street.environment'(TRB;2000).

2.5 Approaches in Pedestrian/evel of Service (PLOS) Model

Basically, researchers:have developed three types of approaches to assess
pedestrian level of service/ The first approach considers pedestrian traffic and
sidewalk geometry (Huang and Chiun, 2007; TRB, 2000). The second type is
developed on the basis of road environment guality (Dixon, 1996; Jaskiewicz, 2000;
Rahaman et al., 2005; Sarkar, 2003). The last approach takes into account both traffic

flow operations and road physical characteristics (Dixon, 1996; Landis et al., 2001).

2.5.1 PLOS Model Considering Traffic and Geometry.

Huang and Chiun (2007) performed a study to propose a model of pedestrian
LOS based on-263 jwalkways ringTaipeiusing; stepwise~regression method. Some
attributes were considered, such as-safety, comfort;effective width, width of barriers,
pedestrian flow in 15 minutes during peak hour, pé€destrian flow rate, and vehicle flow
volume'in peak hour. The developed medel focused on the environment and impact of
pedestrian walking environment. The following model was proposed:

Ped. LOS = 1.002 In (0.266 W, + 0.252 W, — 0.130 Q, — 0.282 In F + 4.089) +

1.004 In (0.271 Ws+ 0.13 W, — 0.101 Q, - 0.43 In F+ 2.878)  (2.1)

where:

W; = effective width of walkways (m)

W, = width of barriers (m)

Qp = pedestrian flow rate = Np/W; (ped./min-m)
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F = vehicle volume in peak hour (veh./hr)

Even the model claims to provide pedestrian level of service evaluation method
that consider environment aspect, it does not include in the model equation.
Moreover, safety and comfort of pedestrian facilities that stated as important factors
are not include in the model, as well. Researchers were not use questionnaire survey
to gather data of sidewalk environment, safety, and comfort. They conducted physical
observation on 263 walkways to collect data about pedestrian walking environment,
included lateral clearance, traffic characteristics, and pedestrian characteristics.

Landis et al. (2001)-periormed a-study to-identify some factors within right-of-
way that have significant influenee on pedestrian’s perception of safety and comfort.
A mathematical model haddbeen developed based on five variables: lateral separation
of pedestrian from motor wehicle, traffic, presence of physical barrier and buffers,
outside lane traffic volume; motor vehicile speed, and vehicle mix. The model was
developed based on a stepwise regression:-analysis of 1250 observations from an
experiment that placed 75 people Walking' on a roadway course in the Pensacola
Metropolitan, Florida. The pedestrian LO'S{im‘odeI was developed as a measure of a
roadway segment’s performance with respéet"t"o pedestrian’s primary perception of
safety or comfort. The research Carried out several Pearsop.Correlation analyses using
a variation of traffic-and-roadway variables:-Some potential independent variables
affecting pedestrian’s sense of safety and comfort were generated and then tested with
stepwise regression. The independent variables included:

a) Lateral separationcelementsibetween jpedestrians-and:-metorized vehicle traffics,
including presence of sidewalk; width of sidewalk, buffers between sidewalk and
motor vehicle travel lanes, presence of barriers'within the buffer.area, presence of
on-street parking, width of outside travel lane; presence andwidth of shoulder or
bike lane

b) Motorized vehicle traffic volume

c) Effect of (motor vehicle) speed

d) Motorized vehicle mix (i.e., percentage of trucks)

e) Driveway access frequency and volume

The researchers conducted step-wise regression analyses using the 1250 real-

time observations. The following model was developed:
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Ped LOS =-1.2021 In (Wq + W, + f; X %0OSP + fiy X Wy + fg X W;) + 0.253 In

(Volis/L) + 0.0005 SPD? + 5.3876 (2.2)
where
W, = width of outside lane (feet)
W, = width of shoulder or bike lane (feet)
fo = on-street parking effect coefficient (= 0.20)
%OSP = percent of segment with on-street parking
fy = buffer area barrier coefficient =5.37 for trees spaced 20 feet on center)
W, = buffer width(distance between edge of pavement and sidewalk, feet)
fow = Sidewalk presencecoefficient = 6 — 0.3'Ws

W;  =width of sidewalk (feet)

Vol;s = averagetraffic during a fifteen (15) minute period

L = total numberof (through) ianes (for road or street)

SPD = average running speed of moibr vehicle traffic (mi/hr)

The goal of the siudy was “to fill ‘lacking of pedestrian level of service
assessment consider the roadway envirorin;lent, and safety and comfort aspect. To
reach the objectives, researchers-conducted a qlﬂestionnaire survey in order to collect
respondent perception on-roadside environment and feeling of comfort and safety,
then quantified the pereeptions-into-a -modei-to-provide pedestrian level of service
measurement method.” The variables of proposed model covered more factors
compared to model proposed by Huang and Chiun (2007) in terms of road physical
characteristic variables) hut'there was still .naotincludequalitative variables that reflect
feeling of comfert or safety of pedestrians. It was Similar in approach to the methods

used to.assess the level of service.established in the*Highway Capacity Manual.

2.5.2 PLOS Model Considering Environment Quality

Rahaman et al. (2005) conducted a research to explore the qualitative level of
comfort of pedestrians in Dhaka City by offering six broad categories of roadside
walking environment in terms of safety, security, convenience and comfort, continuity
of the walkway, system coherence, and attractiveness by some specific facilities.
Some qualitative data had been collected from observation survey, whereas walker’s
responses had been recorded through questionnaire survey. The questionnaire was
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designed to get pedestrian opinions concerning the sidewalks environment with those
six criteria. Based on the responses, Rahaman et al. (2005) concluded that pedestrians
were neglected for their safety and convenience, and suggested to city authorities that
more attention must be given to pedestrian infrastructures than motorized vehicles.

Studied by Sarkar (2003) introduced some theoretical guidelines for qualitative
evaluation of the levels of comfort offered along walkways in major activity centers.
Research from urban design, environmental psychology, landscape architecture, and
urban planning were used to. develop the method..The method included two separate
evaluations: service level,which gives standards-for-overall desirable and undesirable
comfort condition at the macrelevel, and quality level, which looks at the micro level
finer details of comfort of pedestrians. Service level and quality level were based on
physical, physiological and psychological.comfort. Comfort requirements were vary
depending on cultural and spatial: The méthod described in this research was hoped to
offer a useful framework @ assess comfsrt requirements in order to efficiently
pedestrian circulation system in major acti\/ity't:enters.

Jaskiewicz (2000) proposed-a methdd of evaluation pedestrian LOS based on
trip quality. Nine specific evaluations were j-me':éisured for pedestrian systems in terms
of pleasantness, .safety, and functidnaii'ty. The.. nine measures were
enclosure/definition; complexity-of path-networks; butiding articulations, complexity
of spaces, transparencies, buffers, shades, trees, overhangs/awnings/varied roof lines,
and physical conditions. Each of these measures was derived from a combination of
safety issues, polume fand-capacity considerationy andy qualitative design factors. A
simple scale has been applied to assess the level t0"measure degree of conformity to
the nine proposed evaluation..A scale of 1.to 5.was‘used to.accurately cover the range
of conformity: 5 =rexcellent;"4 ='good; 3 = average; 2'= poof; 1 =.very poor. The
scores can be averaged to an overall LOS with following ranges:

LOS A =4.0to 5.0 = very pleasant

LOS B = 3.4 to 3.9 = comfortable

LOS C =2.8to 3.3 = acceptable

LOS D = 2.2 to 2.7 = uncomfortable

LOS E =1.6to 2.1 = unpleasant

LOS F =1.0to 1.5 = very unpleasant
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The research was performed in Winter Park, Florida. All of the city’s circulation
elements, roadways, transits, bicycles, and pedestrians were analyzed for their
performance and sustainability. Table 2.1 summarizes the sample of evaluation
matrices representing analysis the city’s commercial corridor and district.

Table 2.1 Sample Pedestrian LOS Evaluation Matrix (Jaskiewicz, 2000)

Principles of Lee Orlando  Morse Morse Fairbanks Orange
pedestrianization Road Ave. (west) (east) Avenue Ave.

Enclosure/ definition 1 1 2 5 2 2
Complex spaces 1 1 2 3 1 1
Highly articulated 1 1 3 5 2 2
buildings

Overhang/awning 1 1 " 5 3 3
Complex path s A 4 5 2 2
network

Buffer 1 1 1 5 1 3
Shade trees 1 1 1 3 1 1
Transparency P 2 2 4 3 3
Physical condition 2 2 2 5 1 4

Tabel 2.1 Sample Pedestrian LOS Evaluation Matrix (Jaskiewicz, 2000) (Continued)

Principles of New Park Aloma Rolling Winter Hannibal
pedestrianization York Ave. Ave. College Park Square
Ave. Hospital

Enclosure/ definition 3 4 i 4 1 3
Complex spaces 1 5 An 4= 5 2 1
Highly articulated 2 4 2 5 2 3
buildings

Overhang/awning 1 4 1 2 1 3
Complex path 4 5 1 5 3 3
network

Buffer 1 4 2 4 3 3
Shade trees 3 3 1 4 3 1
Transparency 2 5 2 3 2 2
Physical condition 3 4 4 5 3 4

Note: 5: excellent; 4: good; 3: average; 2: poor; 1: very poor.

Table 2.1 lists 'each [of the twelve distinct commercial aréas/corridors inside
Winter Park and groups the scores for each of the nine pedestrian evaluation
measures. These scores were determined based on site inspection.

The nine parameters proposed in this research, were the qualities that have
contribution to positive pedestrian experience. The usage of these nine parameters in
pedestrian analyses could help generating some of specific adequate improvements at
precise location in a study area. Jaskiewicz (2000) revealed that pedestrian level of

service needs more than volumes and capacities. For developing walking more
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attractive mode of transportation, it is essential to pay more attention in pedestrian
comfort and safety in addition to volume and capacity factors.

2.5.3 PLOS Model with Different Approaches

Most of the existing methods of assessing pedestrian level of service are
developed by considering the pedestrian flow operation only, and using space
occupancy and sidewalk capacity as the assessing parameters to reflect the walking
movement. Therefore, these methods still-lagk consideration of the pedestrian
perceptions. As an individual action, walking is affected by pedestrian’s physiology
and psychology. Therefore,.walking assessment factors should consider pedestrian’s
physiological characteristieS such as gender, age, and psychological characteristics
such as perceptions regarding sidewalk facilities and traffic operations.

Some researchers considered ™ pedestrian perceptions to determine level of
service. Tan et al. (2007) developed a method to assess pedestrian LOS with
pedestrian perceptions. A questionnaire sur\'/e'y was conducted and respondents were
categorized into three groups based on agé,“,igerllder and walking experience. Stepwise
regression method was used to build a modre'l.rilariables that were considered in this
model were bicyclewvolume, pedestrian VolUFné, vehicle-volume, driveway access
quantity per meter, and distance between sidewalks to venicle lanes. To determine the
LOS, some factors affecting pedestrian safety and comfort were considered, such as
road transect forms, pedestrian flow characteristics, vehicle and bicycle flow
characteristics;obstructions, and frequency-of the 'driveway access. Twelve segments
of roadway sidewalks in China had been surveyed covering vehicle traffic volume,
bicycle~traffic~volume, -pedestrian draffie, volume; nand; bicyelesspeed. For the
questionpaire, the contents of question‘included:

a) Pedestrian characteristics, namely, age, gender, and walking experience.

b) Factors have impact to pedestrian’s comfort and safety, such as sidewalk width,
vehicle traffic, bicycle traffic, presence of other pedestrians, and obstructions.

c) Pedestrian perceptions about sidewalk’s comfort and safety. Six degrees of

comfort and safety were provided as choice, as can be seen in Table 2.2.



16

Table 2.2 Rank of LOS (Tan et al., 2007)

Pedestrian LOS Score Perception
A 1 Pleasant
B 2 Reasonable
C 3 Acceptable
D 4 Poor
E b Unpleasant
F 6 Unsuitable

Stepwise regression analyses Weré conducted using 395 real-time observations.
The proposed model for determining pedestrian LOS was:

Ped. LOS = -1.43 +0.006Q5-0.003Qp + 0.056Qu/W, + 11.24(P- 1.17P%) (2.3)
where 2

Qg = bicycle trafficduging a five-rT-l:inute period

Qp = pedestrian traffic during a five',f-.minute period

Qv = vehicle traffie during- a five-mérjhté period (pcu)

P =driveway access quantity per mét—é;r_,_}

W, = distance between sidewalk and_@hqu_e lane (m)

Based on the survey, medrium value of -pedestrian LIOS was about 3.0. With the
symmetrical principle,- Table 2.3 may be used as a basis for setting the model’s
numerical result into the rank of pedestrian LOS. ,

Table 2.3:Level of Service Gategories (Tan et al., 2007)

LQS LOS Value
LOS<20
20<LOS<2.5
25<L0S<3.0
3.0<LOS <35
3.5<L0S<4.0
LOS>4.0

T m U O-wm >

Muraleetharan (2004) proposed a term called “overall LOS”, which combined
all factors affecting pedestrian LOS together and indicates an overall value for the

pedestrian LOS. Conjoint analysis method was used to evaluate pedestrian LOS. A
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methodology was developed to estimate the overall LOS of pedestrian for sidewalks
and crosswalks based on total utility value. Site characteristics were collected to
calculate the total utility value for each sidewalk and crosswalk. The method proposed
in this research for the assignment of overall LOS to the roadways maybe useful to
produce a map for pedestrian to show them the overall LOS they can expect on each
roadway segment.

The research was conducted In ‘Hokkaido University area. To collect
participant’s opinion, mail-back survey .was+ chosen by distributing 1000
questionnaires in study area.-Only 531-guestionnaires were sent back by respondents.
Field measurement was conducted with survey of the site, examining the geometric
and operational aspects of ihe sidewalks and crosswalks. Field pedestrian observation
was performed in some logations inside study area to determine the level of service.
In this approach, real photos of sidewalksi and crosswalks were used and the locations
of sidewalks and crosswalks were indicated Sn maps.

A term called “overall LOS™ was -pro'posed to make difference with other
methods, such as HCM 2000 that definé‘ftQS analysis in detail for each factors
(Muraleetharan, 2004). Overall " LOS offereci-jrml"bre detail descriptions in combination
of each factor. The concept of overall LOS prOVided an easy understanding about the
overall condition of Sidewatks-and-crosswaik: Total-utility values, which obtained
from calculation of site characteristic data, were a basic tata to develop methodology
for estimating overall LOS. The level of each factor of every sidewalk and crosswalk
was determined usinggfieldymeasurement«datay, then the«factor’s level were used to
determine utility, values from conjoint analysis. Total utility Could be obtained from
adding_the. utilities.from each_factor’s level. In ‘tfie end,. the.total”utility value from

each sidewalk and‘erosswalk was'cenverted to an averall LLOS designation.

2.6 PLOS Model Comparison

Byrd and Sisiopiku (2006) completed a study about comparison of level of
service methodologies for sidewalk. This research compared among four methods:
Highway Capacity Manual 2000 (TRB, 2000), Australian method (Gallin, 2001), Trip
Quality method (Jaskiewicz, 2000) and Landis method (Landis et al., 2001). A field
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study was performed in Birmingham, Alabama to obtain appropriate data for
estimating LOS for each of methods reviewed.

The method of HCM 2000 for sidewalk based on the space and some addition
criteria of pedestrian flow rate, speed, and volume-capacity ratio. Because of its
general criteria of the parameter, the HCM 2000 is the easiest method to be used and
the most widely accepted, but the estimation result tends to be not accurate.
Compared to HCM 2000 method, the Australian method consider more factor that
includes three categories: physical characienstics (path width, surface quality, the
number of obstruction, -cressing opportunities,-signage, lane markings, rest area),
locations (connectivity, path.environment, potential Tor vehicle conflict), and user
factors (pedestrian volumegsmix of path users, security which includes lighting, path
visibility). Trip quality method /is based.on the studied by Jaskiewicz (2000), as
described in the section 2.5:2./This metﬁod consists of nine qualitative environment
measures and the variaples are independe:r-lt of pedestrian and vehicle flow. One
advantage of this method is the ability to' use the system to describe each factor
separately rather than just determining LO'SF, that can be used to recommend specific
actions to improve attractiveness-ef the sidéwalrk. In this method, observer’s opinions
hold the most important role in determining'the value. for each factor, but the method
has developed a standardized-system-based on- the deseriptions in order to insure
consistency scored of the segment. The Landis method focuses on factors that
considered influence the safety and comfort of the pedestrians, and attempts to
covered the HCM2000 limitation that thezevaluationsis anly=from the perspective of
“walking space’; and cannot be used to evaluate or prioritize retrofit construction
(Byrd and Sisiopiku, 2006), Difference with.the previous.methods,the, Landis method
takes into ‘account "pedestrian’s’ perception of safety: and comfort.in addition to
sidewalk capacity and the quality of the walking experience.

The results of this study showed the difference reliance of traffic flow, both
vehicle and non-vehicle. The HCM 2000 method considers only non-vehicle traffic
and disregards the impact of vehicle traffic. The Landis method includes some
motorized traffic, and the Australian method considers some non-motorized traffic,
whereas the trip quality method disregards all traffic.
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The study revealed that the HCM 2000 methodology consistently overestimates
LOS as it disregards factor related to pedestrian preferences and perceptions, and the
quality of the walking environment. Therefore, it was recommended to modify HCM
method by incorporating both qualitative and quantitative variables, more take into
account some additional issues regarding characteristics and needs of various
pedestrian user groups, and calibration issues. The trip quality method resulted in the
lowest ratings of overall LOS for the sidewalk. Since the trip quality method
disregards all traffic, fluctuation in traffic.would not influence the ratings. The
inclusion of both non-meterized and motorized-traffic in the Australian and Landis
methods did not influence the--OS of the sidewalk as compared to the other levels of
traffic factors. The result shown on both methods tent to be similar one another, so
calibration was recommended/to account.for local conditions (Byrd and Sisiopiku,
2006). In addition, thedAustralian, trip qtjality, and Landis methods tried to measure
the LOS based on pedesiriandntention to waik along a particular path or corridor. This
was an improvement over the HECIV 2000 meéthod since an unoccupied sidewalk space
was not necessarily an indication ofa goodLQS (Byrd and Sisiopiku, 2006).

Overall, the study recommended that a Clt")mbined model must be developed to
incorporate the main quantitative .and | ‘qualitative variables, specific urban
characteristics with; wide-range-of pedestrian; sidewaik, and traffic condition that

affect the quality of pedestrian operations for pedestrian facilities.

2.7 User Pereeptions in' Transportation-Facilities

Transportation users are considered one=of important aspects in facilities
assessmient (Burde, '2008; Lee et al., 2007; Nakamura et al., 2000)."Nakamura et al.
(2000) studied interrelationships among three variables on rural motorways, namely
traffic flow conditions, driving behavior, and degree of drivers’ satisfactions. Both
first variables were quantitative variables including traffic volume, vehicles’ speed,
lane utilization ratio, lane changing, adjustment of acceleration and adjustment of
spacing. The latest was qualitative variable, came from questionnaire survey
conducted including drivers’ evaluation of the traffic flow condition, driver

characteristics, and vehicles’ characteristics. Method of successive intervals was used
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for quantifying degree of drivers’ satisfaction. Analysis on the factors affecting the
degree of drivers’ satisfaction was conducted by multiple linear regression. Another
method for determining relationship between traffic flow and degree of satisfaction
was simple linear regression. Nakamura et al. (2000) revealed that traffic flow rate
was the most strongly affects the degree of drivers’ satisfaction, others variables
affected traffic condition were the number of lane changing, the elapsed time of car-
following situation, and the driving experience.

Burde (2008) studied road user’s perceptions and characteristics for assessing
overall perceptions of highway maintenance service guality. The research used road
user interviews data for ewaluation three factors: tangible (physical facilities,
equipment, and appearancerof.personnel), reliability (ability to perform the service
dependably), and assuranceg/(knowledge of employees and their ability to inspire trust
and confidence). Thesstudy performed factor analysis method for determining
variables considered significant in the sefvice quality evaluation. Multiple linear
regression and cumulative logit model regfess‘ion were used for determining level of
service quality. The most important finding{bf this study was that safety and reliability
were the most significant service dimensions'-.r

Lee et al. (2007) incorporated user péfcé’pt’ion into evaluation of service quality
of signalized intersections:—¥he—method was based -0n user perceptions about
signalized intersection service quality, and tried to investigate relationships between
individual perception and perceptions of users as a group. The research conducted
fuzzy aggregationtmethadrte transformssubjectiveropiniomof:respondents into fuzzy
membership function to be used in"extended algebraic operations. Cultural consensus
analysis.was.undertaken to, estimate,the degree of-consensus.and.to evaluate the level
of competence of participantstas:well‘as culturally participant’sicorrect answer based
on existence of a consensus in the survey location. The study results stated that user
perceptions on service quality ratings do not correspond to the level of service (LOS)
method by HCM 2000. Users considered many criteria to evaluate service quality
rather than traffic conditions. The signalized intersection quality of service based on
user actual perceptions was better than the quality of service evaluated using
conventional method (Lee et al., 2007).
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2.8 Perspective of Sidewalk in Asian Countries

In the transport field, Eastern nations have been influenced by Western model.
The Western standard of transport infrastructure has been adapted to establish road
design in some Asian countries. For example, the present sidewalk designs in some
Asian developing countries have been based on the U.S. Highway Capacity Manual
(HCM 2000). The pedestrian level of service estimation considers flow rates, mean
speed, and space, which is originally established in the field of traffic engineering.
Therefore, it assumes that pedestrian movement eharacteristics are similar to vehicles,
such as traveling in a_linear-patn, faster speed indicates efficient flow, and more
people to a degree indicated congested condition (TRB, 2000). As a result, application
of this method produces inaccurate result because walking movement patterns are
more complex than vehieles,such as tend to swerve t0 avoid obstructions, flexibility
in route choice, to stop and buy food from street vendors, rest on bench, and chat with
an acquaintance, in other words changing from moving to nonmoving behavior.
Hence, sidewalks have fungtion as-venue for communication (Babiano and leda,
2007). Most of developing Cities-in-Asian countries copy transport policy in general,
and pedestrian infrastructures regutation in particular from those in Western. Hence,
there were mismatch between user and facility as a result of lacking consideration of
the socio-cultural value of the place.

In Western countries, sidewalks are defined as walkways that are parallel to
highway or street, desigfedsas exterior routes to provided pedestrian accessibility. In
some cases, walkways are generally pedestrian‘path including plazas and courtyard.
Pedestrian plaza, outdoor café, orsgathering area may provide ,in front of some
building in business district or downtown; depending on available space within the
right-of-way (WDOT, 1997; Zegeer et al., 2002).

Compare to those in Western, Asian are social individuals wherein they usually
prefer to do activities together and are always in group than go out alone. Therefore,
the streets become destinations themselves and are changed into their activities such
as eating places, shopping venues or meeting areas. The differences between private
and public space are not clear. Asian pedestrians use the communal area as an

extension of living area, a venue for commerce and exchange, and a place for



22

socialize (Babiano and leda, 2007). There is a direct correlation between walking and
non-movement spaces. Non-movement activities tend to rise in a location with high
volume of pedestrians.

Social equity is a major component in street space sustainability. Therefore, it
should be provided the accessibility of the street to all users i.e. pedestrians, street
vendors, and other street users. Though, the latter is often considered as obstruction of
main function of sidewalk to serve pedestrian flow. However, the street vendors are
commonly found in most of sidewalk in-Southeast Asia. In the name of city’s
cleanliness and beauty, and-reinforce of policy; street vendors are being cleared out
from the sidewalks, even this«is.often met with low compliance. This case rise as a
result of difference sidewalk coneepts takes on the Western view that it is solely for
movement. However;“Asian sidewalks do not only serve pedestrian movement but
also as a market placesand trading venue;-as well (Babiano and leda, 2007). Most of

this informal economic sector is a significant presence in commercial areas.

2.9 Vendors Effect on Sidewalk

The amount of street-vendors increased rapidly especially in some Asian
countries after the financial crisis in 1998 (Bhowmik, 2005). Street vendor was one of
the alternative choices for some people who lost their jobs in the formal sector during
the crisis (Bhowmik, 2005; Walsh, 2010). Regarding street vendor issue, two totally
different opinions rise,.some"disagree with.the existence of street vendor at all, while
some think that vendor.is interesting and made ‘a \walk'more @njoyable. In Bangkok,
based on Bangkok Metropolitan Administration=(BMA) regulation, street vendors
were only permitted inspecific locations. In 2005, there were 653 permitted locations
with 18,663 street vendors (World Bank, 2007). But there were 211,983 violators in
the same year. Figure 2.1 illustrates the condition of sidewalk with street vendor

activities.
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Figure 2.1 Street \endor Agtivitiés on Sidewalks in Bangkok

The impact of street'flra itGire an- street vendors on pedestrian level of service
have been investigated (Ki " /20 8). The research was performed in Waikiki,

Hawai. This research

. |mpagt of fourteen different obstructions. They
included fixed items s Ie-caeks planter boxes, trees, phone booths, water
fountains, mail boxes, brgochur bms;nenb,spaper bins, trash bins, and bus stops. The
movable items also were @bserved, suchfas- benches, tables and chairs, coffee carts,
and vending carts. All of the bstruetlons \5& measured in terms of length and width,
and setback dimension which include ad}a;:Jérjﬁf area each of items with a 1’6” x 2’
border area. The impact of‘the--varlous- ‘tWés ‘of .items_was estimated using two

|
approaches to meal !

— level of service. grfmphasued the space per
pedestrian and the o’fher involved pedestrian flow fate The observations were
performed in four varlables, namely, sidewalk width (VV), street furniture/obstruction
dimension (s)y~jpedestrian~yvelume ; (v); .andy number, of, costumers or users (c).
Therefore, the pedestrian level of service could be expressed in‘following function:
PLOS =f (w,s,v c) (2.4)
Regardlng the. number of 'costumers’ used the furniture; the fresearch revealed
that there were wide ranges of differences was not just the use rates for the different
type of street furniture, but also differences regarding the impact on sidewalk space
(Kim et al., 2008). Bus stops (13.9%), vending carts (9.25%) and coffee carts (4.91%)
were generating the highest use rates per 15 minute interval. Vending carts and coffee
carts also need longer time spent interacting (standing, waiting for service), then the
potential impact was greater than a brochure bin or water fountain which not only a

lower use rate but also a shorter time of use. The impacts of obstructions were
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estimated based on two conditions. The first condition was established from the
baseline condition (without obstructions) and then simulated the effect of various
obstructions on available width, the area for pedestrian, and the flow rate. This
research revealed that the larger the dimension of the obstruction, the greater impact
on pedestrian level of service. Also, it could be revealed that coffee and vending carts
have a bigger effect which both show decreases in level of service measured

regarding area per pedestrian and flow rate;

2.10 Pedestrian Space Requirement ™

The primary perfermance measure for walkways and sidewalks is space, which
relates to the capacity (TRB;"2000). Capacity means the maximum possible ability to
accommodate a flow. However, in traffic;_.design, operation under capacity condition
is undesirable, because flow near maximum capacity usually is unstable. In terms of
pedestrian flow, space has effect. .an pedestr.ian movement. The lower volume of
pedestrians means the less interaction amaong.participants in the traffic stream and the
more room for pedestrian to select-his path éhd "é’peed.

Walking space requires-more spaces=t’hah-standing to accommodate pedestrian
movements and to anticipate disturbances for a buffer zone,/and to take evasive action
to avoid collisions” -When longer distance between pedestrians is available,
pedestrians need less action to anticipate conflict, and less possibility of collision. For
faster movement; pedestrians need more.spaces (Pushkarev.and.Zupan, 1975).

TRB (2000) recommends for.standing area design ‘a simplified body ellipse of
0.50 m x 0.60 m (see Figure 2.2), with total area.of 0.30 m? asathe basic space for
single standing pedéstrian. This study also recommends a body buffer zone of 0.78 m?

for each walking pedestrian.
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Figure 2.2 Pedestrian Body Ellipse

Source: (TRB, 2000)
Figure 2.3 illustrates requirement space-for two or more pedestrian when

walking side by side or-passing each other preposed in Pedestrian Facilities
Guidebook published by \Washington State Department of Transportation (WDOT,
1997). Two people walking side by si%;ie or passing each other while traveling in
opposite directions takeip an averége sgali:e of 1.4 m with adequate buffer areas on
either side. The minimum width that bes'j. serves more than two pedestrians walking
together or passing each other is 2,6:3.9 rﬁ_},___to,_accommodate situations where three or
more people are walkingabreast. ', dba
= he

lll-"

39m

A

2.6m

A

14m

Figure 2.3 Pedestrian Dimension when Walking
Source: (WDOT, 1997)

Spatial bubble is the term for preferred distance of clear forward vision one
experiences while walking under various circumstances. Figure 2.4 illustrates the
spatial bubbles that are comfortable for the average pedestrian while walking in a

public event, shopping, under normal conditions, and for pleasure.
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Public Event 1.8m

& »
<« Vl

Shopping 2.8-3.6m
Normal walk 4.6-55m
Pleasure ) 10.6m Plus g

Bigure'2.4,Spatial Bubble
souyce: (WDOT, 1997)

2.11 Summary

From the discussion in/this Chapter,_ti_i Ean be concluded that sidewalk can be
assessed using level of sewice,-Many res_ée{rgpers have studied pedestrian level of
service with various variables, such as spafgg;_traffic characteristics, environments,
and pedestrian charagteristics. 'However, théré is still. lack of studies on sidewalk
performance considerihg pedestrian perceptions In the model. Besides that, on-street
vendor as a part of sidewalk environment have not been considered as a variable in
assessing sidewalk performance. Mostly, the researches include quantitative variables
only; therefore, it should be investigated to incorporate (qualitative variable such as
user’s perceptions to set up the sidewalk performance model. User actual perception
variables ¢an ‘be ‘considered- in- transportation’ facility asSessilent 'in addition to
conventional traffic condition and geometry variables to reach better measurement
(Byrd and Sisiopiku, 2006; Jaskiewicz, 2000; Lee et al., 2007; Washburn and

Kirschner, 2006).



Chapter 111

Research Framework and Statistical Design

This chapter describes research framework that was used in order to reach the
objectives of the study as mentioned in the previous chapter. Firstly, research
framework and main tasks, which were performed in this study, are discussed. This
section includes the explanation about study design-and procedures of data collection
and data analysis. Secondlys-detail of theoretical-background about factor analysis,

multiple regression, and.structural eguation modeling are explained.

3.1 Research Frameworlk

The main objective of this study |s to Investigate pedestrian perceptions as
determinants for assessing sidewalk perfor_rﬁaﬁce and to propose an alternative model
of sidewalk performance at the sidewalk v_\‘{__ifh_,r__street vendor activities that considers
pedestrian perceptions, incorporating with pfé_de-_strian traffic and pedestrian behavior.
Pedestrian interviews\and other data coIIectid_ri; -Were performed at the sidewalk with
street vendor activities in Bangkok and Jakarta. The reason of collecting data in these
cities was because as typical of developing cities in South East Asian, walking in
Bangkok and Jakarta is.a transport mode ,option to support urban activities and to
access public transportation.

As defined'in the previous chapter, level of service is a qualitative measurement
of sidewalksto serve pedestrians. Therefare; elementson'the sidewalks and aspect of
the pedestrians can affect the level of service. The concept of this study was to
consider quantitative variables (pedestrian traffic and pedestrian behavior) and
qualitative variable (pedestrian perception) in assessing pedestrian level of service.
Based on this consideration, the study concept and framework are shown in Figure
3.1
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Figure 3.1 Flow Chart of Research Framework
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From literatures, researches in pedestrian level of service were performed
mostly in developed countries. Hence, detailed examinations need to be conducted in
developing countries to adopt the method into local conditions. Sidewalk environment
is one of the factors that influence pedestrian level of service. One of the sidewalk
environment factors is street vendor activities along sidewalks that may be one of the
unique characteristics of sidewalk in developing countries that may not be seen in
developed countries.

Data collections were performed using pedesirian traffic surveys and interviews.
Some factors influencing-sidewalk performance were collected by site measurements
and observations including.@eometric and operational aspects of the sidewalks.
Pedestrian traffic charactemstic data were collected by counting survey. Interview
surveys were condueted 4in Jorder. to. investigate pedestrian characteristics and
perceptions by askiag their opinioné on sidewalks performance regarding
safety/security, comfort, physical feattres, and stregt vendor activities.

3.1.1 Study Design =,

Field data collections were tndertaken |n total eight sidewalks in commercial
areas in both Bangkok and Jakarta. Data réqmred forsthe study were pedestrian
interview in order to gather their perceptions, pedestrian volume count, the number of
pedestrians who walk outside the sidewalk; and the number of pedestrians who
interact with street vendors. Data collections were performed for two days in each
location for eight hours per day from 10 a'm. t0'6 p.m: In'Bangkok, observations were
conducted in Bang Rak, Silom, On Nut, and Pratunam districts in November, 2009
and June, 2010+ Data golections+in Jakarta were\undertaken, in<Mampang, Sabang,
Jatinegara ‘Pondok’ Kopi, and Jatinegara Stasiun areas—during "June 2010. These
locations were chosen because of following reasons:

a) sidewalks were available and considered feasible to observe,

b) the volume of pedestrian was considered high,

c) there were street vendor’s activities along the sidewalk.

The number of pedestrians, their interaction with the vendors, and pedestrian
interview were recorded simultaneously to get the real pedestrian’s feeling on walking

condition.
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3.1.2 Data Collection

This study conducted following data collection: pedestrian interview, pedestrian
volume count, the number of pedestrian who interact with vendor, and the number of
pedestrian who walk outside the sidewalk. Data collection, one of the major

procedures of data analysis, included below features:

3.1.2.1 Questionnaire

A set of survey questionnaire was designedsbased on literature review. The first
part of the questionnaire"measured pedestrian perceptions about current sidewalk
conditions. Five different .issues were asked, including, safety/security, comfort,
vendors attraction, movement.easiness, and sidewalk performance. The second part
asked pedestrian perception about traffic'and geometric condition, as well as behavior
and attitudes. A seven=point Likert scale was used for both survey parts with “one”
representing strongly disagree and “seven? representing strongly agree. Additionally,
respondents were asked to'scare the overall sidewalk performance using “one” for the
lowest point and “ten” for the highest.-“R’es‘,pondent’s socioeconomic and travel
characteristics were also gathered, covering 'geﬁ:der, age, occupational status, monthly
income, education level, frequency of walking;'énd trip purpose. Since this study was
conducted in two 'cties in different countries, back: translation technique was
employed for the questionnaire in order to avoid possible error in measurement. The

questionnaire sheet of the.main study is presented in Appendix A.

3.1.2.2 Pedestrian Traffic Survey and Walking Behavior

Pedestrian) trafficisurveys 4ncluded fpedestriantvolume count inforder to count
the number of pedestrian who walk in the sidewalk and performed for both directions.
Impact of street vendor activities were investigated by counting the number of
pedestrians who stop in front of vendor stalls to look around or buy something on
vendor’s commodities. Another observation relating to walk behavior and to
investigate the sidewalk sufficiency in accommodating pedestrian flow and vendor
activities was conducted by counting the number of pedestrians who walk outside the

sidewalk.
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3.1.3 Analytical Methods and Procedures

Since the purpose was to demonstrate of empirical data that pedestrian
perceptions can be used as determinants for assessing sidewalk performance and to
propose an alternative model of sidewalk performance with consider pedestrian
perceptions, the data were collected through a questionnaire and pedestrian traffic
data collections. This study considered the requirements to integrate perspectives and
determinants of sidewalk performance for achieving the model.

The first goal was achieved by investigaiing.relationships among four constructs
from pedestrian point of.wiew such -@s perceptions on interaction with vendors,
sidewalk condition, traffic, and sidewalk performance perception. Then, the second
goal was investigated by establishing @ model included sidewalk performance as
dependent variable and seme’independent variables regarding sidewalk condition
perception (qualitative variable) and pedeétrian traffic (quantitative variable).

To achieve these objectives, the main énalytical methods used were multivariate
data analysis. To determine factors considered Important on sidewalk performance
based on pedestrian point of views, the anai‘fyti‘cal method used was exploratory factor
analysis. Factor loadings and Crenbach’s al'-phé" procedures were employed to test of
reliability. However, a stringent test of CONStructs’ reliability, validity and constructs
relationships was perfermed-fater-by-one-of confirmatory factor analysis method,
namely structural equation modeling. To establish modet, the methodological adopted
for the sidewalk performance model was multiple regression.

Factor analysis is a technigue jithat ean tbe) usefuly te-understand the underlying
reasons for the gorrelations among the variables. Factor analysis can be categorized as
exploratory and.confirmatory.. The exploratory, factor analysis was used to determine
variables considered important on'sidewalk 'condition based on user’s'perceptions. In
this phase the data were sensed, the interrogative description of cases and respondents
were presented. Then the outlier data, missed data and the information which
deteriorates the data were found that had to be either repaired or removed. Once the
variables affected sidewalk condition determined, confirmatory phase could be done
to investigate relationships among sidewalk condition as a latent variable (construct)
and other latent variables in order to establish sidewalk assessment model. In this
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step, structural equation model (SEM) procedure was used to measure factor loadings
among the constructs and to define they were acceptable or should be eliminated.

In terms of sidewalk performance assessment model, multiple regression
analysis was used to determine combination of several independent variables to
predict a value for dependent variable. In this study, various independent variables
like pedestrian volume, the amount of pedestrian that interact with vendors, and
pedestrian perception on sidewalk condition were used to predict value for dependent
variable which was sidewalk performance: Fhe.multiple regression technique was
chosen rather than other-peossible multivariate-analysis method like multivariate
analysis of variance because«it.could be used for data in which the independent
variables were correlated with one another and even to an extent with the dependent
variable. Multivariateanalysis0f ariance was considered not suitable because it was
applicable when there averg'more than ohe dependent variables exist. However, this
study had single dependent wariable and sei}eral independent variables, therefore the
general linear regression madel was considered applicable to examine group of
differences on a single dependent variabl'ef To conduct the analyses, the Statistical
Package for the Social Scientes {SPSS) j-\/erl’éion 16.0 was employed to analyze
exploratory factor analysis and muitiple régré'Ss'ion procedures, whereas Analysis of
Moment Structure (AMOS) version-7.0-was appiied to-analyze structural equation
modeling procedure.

It could be summarized that to obtain the objectives, this study conducted three
kinds of statisticalyprosedure.cFirstly pexploratorysfactor<analysis (next called factor
analysis/FA) procedure was conducted to determine factors considered important in
assessing sidewalk. condition.based on. pedestrian perceptions..Secondly, structural
equation: madeling " (SEM) Was “performed 'tot investigate Felationships among
pedestrian perception latent variables. The last method was multiple regression, that
used to analyze the proposed sidewalk performance model. Detail procedures of

statistical method used in this study are explained in the following section.
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3.2 Statistical Methods

Sidewalk performance model would be built from quantitative and qualitative
variables. Qualitative variables come from pedestrian interview data. To analyze
interview data, the following steps were considered.

In the first step, factor analysis technique was conducted to identify appropriate
qualitative independent variables. For entire variables proposed, only some variables
would be retained in further modeling -analysis. When qualitative independent
variables were determined. and incorporated-=with quantitative variables, the
subsequent procedures_were~t0.construct level of service model using multiple
regression technique and" strucitral’ eguation modeling. Dependent variable was
sidewalk performanceg~whereas independent variables were factors regarding

pedestrian perception, pedestrian traffic, and pedestrian behavior.

3.2.1 Factor Analysis ,

Factor analysis is one of interdependence techniques in multivariate analysis.
Interdependence technique is“when the Vafi'ables cannot be classified as either
dependent or independent, but entire variables are analyzed simultaneously to
construct the structuré for all variables. Factor analysis €an be employed to analyze
the correlation among.a large number of variables that are highly interrelated, known
as factors. The main® objective of using factor analysis is to summarize the
information involved in large number original variables into smaller variables without
loss of important information (Hair.et al.; 2006).

Factor analysis is a method far identifying«groups of variables. Factor analysis
technique has three,main uses (Field, 2005):

a) To understand the structure of a set of variables

b) To construct a questionnaire to measure an underlying variable

c) To reduce of data set to a more manageable size while retaining as much of the
original information as possible.

In other words, to search for and determine the basic constructions or
dimensions assumed to underlie the original variables. For accepting these aims, it

can be detailed some steps in factor analysis processing:
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a) Specifying the unit of analysis
b) Achieving data summarization and/or data reduction
c) Variable selection
d) Using factor analysis result for further other multivariate techniques
Factor analysis yields two distinct outcomes, namely, data summarization and
data reduction. In data summarization, factor analysis builds the dimensions that
describe the data in smaller number of concepts than the original variables. The goal
of summarizing data is to obtain a small-number of factors that are adequate to
represent the original variables. Data reduction-ecan-be achieved in factor analysis
processing through:
a) Identify representativesvariables from a large number of variables for further
multivariate analysis. ,
b) Create a new setsof variables with much smaller in number to partially or
completely replace the original variableé
Both of outcomes aim to feduce’ the number of variables with retaining the original
character of variables and to.make subsequé‘ht analysis simpler.
In selecting variables, cenceptual baslib of the variables and judgments
regarding the appropriateness of variables should be taken.into account. The variables
should be categorized-into-a-potentiai-dimension that can be identified through the

character and nature of variables submitted to factor anatysis (Hair et al., 2006).

3.2.1.1 Designing a Factor Analysis

In designing a factor analysis, there are three basic decisions (Hair et al., 2006):

a) Caleulation-of-the dnput data-(a;correlation, matrix), te find the specific objectives
of grouping variables or respondents.

b) Designing analysis regarding the number of variables, measurement properties of
variables and the type of variables.

c) Sample size determination.

The easiest way to construct data input can be performed by using a traditional
correlation matrix (correlation among variables) called R-type factor analysis. It
should attempt to minimize the number of variables, but still retain a reasonable
number of variables per factor. In assessing a proposed structure study, several
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variables (at least 5 variables) that may represent each proposed factor should be

included. When designing a study to be analyzed by factor analysis, several key

variables that closely reflect the factors should be identified.
Regarding the sample size, several options can be concluded below:

a) The sample is not fewer than 50 observations and preferably more than 100
observations. As a rule of thumbs, the minimum sample is at least 5 times of the
number of variables, and more acceptable sample size is 10 times of variables
(Hair et al., 2006).

b) Tabachnick and Fidel(2007) agreed that for factor analysis, at least 300 cases

should be considered.

3.2.1.2 Assumptionsin Factor Analysis® «

Regarding the correlation of the data matrix, it must be ensured that the data
matrix has sufficient correlation to justify. the application of factor analysis. In case
that all of the correlations' are ‘low or equal, it will lead to question about
appropriateness application of factor analysié, Some approaches regarding variables
correlation are explained as follow:

a) When there arewno substantial number or correlations greater than 0.30, the
application of factor analysis iS probably inappropriate.

b) For determining the appropriateness of factor analysis, it can be examined by
Bartlett test of sphericity, which examining overall correlation matrix. Bartlett
test of sphericity is a statistical test for presence correlation among the variables.

c) The third method is measure of sampling adequacy (MSA), which can be used to
quantifysdegree, ofsinter-correlation jamong, the variables-ane«the appropriateness
of factor‘analysis. Index range from 0'to 1 is used in"MSA, that'index 1 represent
each variable is perfectly predicted without error by the other variables.

All variables must have MSA value above 0.50 before proceeding with factor
analysis. For reaching this requirement, the researcher should examine the MSA value
for each variable and delete those falling in the below 0.50 (unacceptable range). This
process can be performed iteratively, the researcher should first delete the variable

with the lowest MSA and recalculate the factor analysis. This process is conducted
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continuously until all variables have an acceptable MSA value (Hair et al., 2006;
Tabachnick and Fidel, 2007).

3.2.1.3 Deriving Factors and Assessing Overall Fit
To determine how many factors should be extracted, the following criteria can

be used as guidance (Hair et al., 2006),

a) Latent root criterion; factor with eigenvalue greater than 1.0

b) A priori criterion; a predetermined number oifactors based on research objective
and/or prior research

c) Percentage of variance eritesion; enough factors to meet a specified percentage of
variance explained, usually 60% or higher.

d) Scree test criterion; factor before inflection point in eigenvalue is against the
number of factors.graph.

e) Heterogeneity of respondents; more factors are needed if heterogeneity presents

among respondents.

3.2.1.4 Interpreting the Factors e

After deriving factors, the subsequent sféée IS interpreting the factors. There are
three processes of factor interpretation, namely, estimate the factor matrix, factor
rotation, and factor interpretation and re-specification

When the un-rotated factor matrix is computed, it contains the factor loading for
each variable on each factor. Factor loading 1S the-correlation between each variable
to the factor that'shows degree of correspondence between them.

Un-rotated, fectorisolutions ctantachieve the objective 0f datafreduction, but in
most cases un-rotated factors do not provide information that offers the most adequate
interpretation of variables. Accordingly, factor rotation should be done to achieve
simpler and more meaningful results. There are two methods in rotation of factors:

a) Orthogonal rotation method.
Orthogonal rotation is the most widely used in factor analysis, especially when
the aim of the research is to reduce the data to be smaller number of variables or

a set of uncorrelated measures for subsequent use in other multivariate methods.
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b) Oblique rotation method.
This method is more flexible because the axes need not be orthogonal. Oblique
rotation method is the most suitable if the objective of the factor analysis is to
obtain several theoretically meaningful factors or construct, because few

construct in the real world are uncorrelated.

3.2.1.5 Assessing the Significance of Facior Leadings

The decision in interpreting factor must.pe undertaken based on the factor
loadings. Factor loadings represent the correlation between variables and its factors. A
factor can be described basedon-the variables and the relative importance of them for
that factor. By discovering which factors exist and estimating the equation that
describe them, it should be possible ‘also to estimate a person’s score on a factor,
based on their score to'the variables."For estimating score of a person, it can be done
by placing their scores on the various measures into equation. This method known as
weighted average (Field, 2005). -

For starting point in interpreting fact-c‘iir"l‘qadings, the following guidance can be
used with lower loadings considered significan{ and added to the interpretation based
on other considerations (Hair et al., 2006). ThéTbIIowing guidance are based on using
practical significance
e Factor loading of + 0.30 to + 0.40 are the minimal level for interpretation of the

structure
e Factor loading greater than = 0.50"are considered practically significant
e Factor loading greater than + 0.70 are indication of well defined structure
The guidance 7as mentioned<abgve| are | applicable whemw the'sample size is 100 or
greater, and the emphasis is on practical, not statistical.

3.2.1.6 Interpreting a Factor Matrix

The objective of factor loading matrix interpretation is to determine the most
significant variables in the structure. The researcher must sort all of the factor
loadings to identify those most indicative variables in the structure. These following

steps can be conducted for interpreting factor loading matrix.
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Examine the factor matrix of loadings

Factor loading matrix contains factors in their columns and variables in rows. The
correlation between factors and variables are represented in intersection between
the column and row.

Identify the significant loadings for each variable

This step can be done by sorting the highest loading (the largest absolute factor
loadings) for each variable. The significant value is determined by the criteria
discussed earlier. When. a variable is found.to have more than one significant
loadings, it is called a-¢ross-loading:

Assess the communalities-of.the variables

Commonly, variables should have 0.50 in communalities value.

Re-specify the factor model if needed...

After all the sigaificant /loadings ére identified and the communalities are
examined, some prablems may arise; a variahle without significant loadings, a
variable has cross loading, and" a variable’s communality is deemed too low.
Some alternative steps may arise in th"ré process to re-specify the factor structure
(Hair et al., 2006): ignore those probiem"étic variables, deleting of variable(s)
from the analysis, -employing the “different... rotational method for better
interpretation, extracting-different-number of factors, and changing from one
extracting methodto another

Label the factor.

Once a factorisolutiomhasiobtained,<including all wvariables have a significant
loading on it; the next step is to label the factor. Variable with the highest loading
is considered more, important and. have. the highest influence far the factor. This

variable is considered on the-name or label selected to.represent the factor.

3.2.1.7 Validation and Additional Uses of Factor Analysis

The purpose of the validation of factor analysis is to assess the generalization of

result to the population and the potential respondent’s impact to the overall result. The

factor analysis technique can be finished with factor interpretation when the objective

is simply to identify the combination of variables or better understanding in

interrelationship among variables. In addition, when the objective is to determine
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variables for further application to other statistical techniques, the following steps can

be performed:

e Selecting the variables with high factor loadings as a representation for a
particular factor dimension

e Replacing the original set of variables with entirely new, smaller set of variables.

For further application, the result of factor analysis can be used as the independent

variables in a regression analysis technigue (Hair et al., 2006).

3.2.2 Multiple Regression Analysis

Multiple regression_analysis is one of the statistical methods for analyzing
relationship between a single dependent variable and several independent (predictor)
variables (Hair et al., 2006). The'objective of multiple regression analysis is to predict
dependent variable through the independent variables whose values are known.
Multiple regression procedure /s for weighting the independent variables to ensure
maximum prediction. In general, a multiple regression model can be expressed in
following equation: -

Yy =B+ P Xat PaXot ... + B X+ g (3.1)
that called multiplevlinear regression mbdéf -With k independent variables. The
parameters B, with | =/0,1,2,...., and K are the regression cogefficient.

The ability of independent variables to predict dependent variable accurately is
not only depends on its correlation to the dependent variable, but also on the
correlation among independent "variables. “Collinearity | is terminology for the
correlation between two independent variables. Multicollinearity refers to the
correlation: among mare«than- two | independent-variables in, a“multiple regression
equation;

Options for determination of dependent and independent variables seem
apparent in many times, but these three issues should be considered (Hair et al.,
2006):

1) Strong theory, refers that theoretical grounds are used to determine independent
and dependent variables
2) Measurement Error. Measurement error must be aware especially in

determination of dependent variable. When dependent variable has substantial
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measurement error, even the best independent variables may unable to predict

accurately. Measurement error may be addressed by either of two approaches:

e Summated scales; multiple variables reduction is conduct into single variable
as the sole representative of a concept

e  Structural equation modeling; measurement error are accommodated directly
to estimate the effect of independent variables in any specified dependence
relationship.

Summated scales can be directly incorperatein multiple regression analysis by

replacing either independents or dependentvariables with the summated scales

value.

3) Specification error, refers’ that' some mistakes can occurred by inclusion of
irrelevant variables og/Omission of relevant variables in the step of independent
variables determination: _

Multiple regression is widely used for two ecategories research problem:
prediction and explanation. \When it is used- as prediction model, it involves the extent
to which the independent Vvariabies can"p"r‘e‘dict the dependent variable. As the
explanation model, multiple regressions wiI:I eiplain relationship between dependent
and independent variables in terms of their values, signs, and statistical significances.

For doing multiple regression; these three features snould be considered (Hair et
al., 2006):

1) Sample size; to meet the necessary levels of statistical power and statistical
significance

2) Unique elements of the dependence relationship; although the relationship
between.independent.and-dependent variables.is.assumed.to.be metric and linear,
but these assumptions are'flexible by creating ‘additional variables-to represent the
other special aspect of relationship

3) Nature of the independent variables.

In some cases, performing multiple regression analysis is faced on the problem
to select appropriate independent variables from a number of possible independent
variables. Sometimes a set of independent variables have exactly specified, it mean

regression model uses confirmatory approach. In the other cases, independent
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variables selection process should be done through either sequential search method or

combinatorial processes.

3.2.2.1 Statistical Test for the Model

The individual variable must meet the assumption of linearity, constant
variance, independence, and normality. Researcher takes only one sample and base
the model on it. With this only sample, the'rgsearcher needs to test the hypothesis that
the regression model can represent the population. These statistical tests have two

basic forms (Gujarati, 2004):

1) Test of the variation explained (coefficient of determination). This is the test of
significance of the overallL.medel fit. F-ratio test is used to test the hypothesis that
the amount of variation @xplained by the regression model is more than the
baseline prediction. By F distribution, it can make a statistical test to determine
whether the ratio is different from zero_(statistically significant).

2) Test of each regression coefficient. Thé appropriate test is the t-test. When the
value of t- test greater than.value in thé,it'ablle (agree with appropriate sample size
and confidence level), it means the coeffiéfént have statistically significant effect

in the regressionsmodel.

3.2.2.2 Interpreting the Regression Variate

Interpretation of multiple regression, models can be done by evaluating the
estimated regression coefficient for theiriexplanation of the dependent variable.
Regression coefficient represents both the type of relationship (positive or negative)
and the strength of the relationship between dependent/and independent variables. The
sign of coefficient represent whether the relationship is positive or negative, whereas
the value of coefficient indicates the change in the dependent variables each time the
independent variable changes by one unit. The regression coefficient has significant

role for the objective of regression, namely, prediction and explanation.
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3.2.3 Structural Equation Modeling (SEM)

Structural equation modeling (SEM) is one of the multivariate statistic
analytical tools to examine relationships among variables. The main goal of use SEM
is to test of a theoretical model hypothesized by a researcher. Especially, it is used to
define how sets of variables establish the constructs and how relationships among
these construct.

Two types of variables are used: observed variables and latent variables. The
observed variables, also known as measured Ok indicator variables, are a set of
variables that define a latent variable: The observed variables can be measured
directly with field observation-and data collection (iest, survey, etc). Contrarily, latent
variables (constructs or factors) are variables that cannot be measured directly, so it

must be inferred from@ set.of abserved variables.

3.2.3.1 Two Step Approach _

SEM method introduces two step moC!'eI"'buiIding approach that emphasized the
analysis of two basic distinct modeis: a fﬁ;éas;urement model then followed by the
structural model (Anderson and Gerbing, 1988) The measurement model focuses on
the relationship between latent variable ahd'-_i'f-s' underlying observed variables. The
structural model determines relationships among the latent variables in the proposed
model.

a) Measurement model. The relationship_between the observed variables and the
latent variables is expressed by a loadings factor, that-provides information about
the extent ta \which a given observed variable can measure a latent variable.

b) Structural ~model.q Structural, medely specifies pthes extent~toswhich a priori
hypathesized relationships are supported by sample variance-covariance data.

Figure 3.2 presents the general process of model development using SEM.
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Figure 3.2 Procedures in Structural Equation Modeling
For conducting SEM analysis, following steps can be used as guideline for a
better result (Byrne, 2010):
a) Model Spegification
Literature review is the main.task.in this first:step.. Model specification identifies
all of 'the available! relevant‘researches, 'theories, .and 'studies- to establish a
theoretical model. All of this available information is used to decide which
variables to include and to eliminate in the theoretical model, and how these
variables are related. Hence, researcher can determine every relationship and

parameter in the model in accordance to their interest.
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Model Identification

SEM method uses three levels of model identification that depend on the amount

of information in the sample variance covariance matrix S. The three levels of

model identification are as follows (Byrne, 2010):

1) Under-identified (or not identified): a model has one or more parameters may
not be uniquely determined because there is not enough information in the
matrix S.

2) Just-identified: a model has all of-the parameters that uniquely determined
because there isjust-enough information-in-the matrix S

3) Over-identified: a medelhas more than one way of estimating a parameter
(parameters) because there is more than enough information in the matrix S.

Model Estimation

Model Testing

Have obtained the parameter estimates %or a specified SEM model, the next step

is to determine how well the data fit the'model or to what extent is the sample

data support the theoretical model. Mddgl fit assessment can be tested through
two ways. The first is fit testing of entire rﬁodel, known as model fit criteria, and
the second is to test the fit of individual 'pa'ra'meters of the model.

Three main features can-be-considered-in-individual parameter assessment. The

first is whether a free parameter is significantly different from zero. Parameter’s

standard error and parameter’s estimation are obtained simultaneously. Critical
value can be abtained as aratio ofitheparameter estimate-to the estimate standard
error, whigh 1s assumed normally distributed. A" parameter is significantly

different. from.zero when the . critical. valuge ‘exceeds the expected value at a

specified o level (suchas'1.96fortwo tailed test at'the'.05'level)-

The next feature is about the sign of the parameter, whether it agrees with what is

expected from the theoretical model. The last feature is that parameter estimates

must make sense, that is, they should be within an expected range of value. For
example, variance should have positive values or correlation value should not
exceed 1.0. Therefore, it can be concluded that all free parameters should agree
with expected direction (sign), be statistically different from zero, and make

practical sense.
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Model Modification

When the proposed model have established, researchers can assess whether the
model fit or not. If the fit of proposed model is not strong enough, then the next
step is to modify the model and followed by evaluation the new modified model.
Model modification is performed through altering the original proposed model
for a modified model that is better fitting in some sense and yields parameters
having practical significance and substantive meaning. The parameters which

have no substantive meaning should be.eliminated from the model.

3.2.3.2 Model Fit

As mentioned before; the main goal of SEM is to find the best fitting model to

test the theories, that'is, astasistically significant theoretical model that has practical

and substantive meaning aswell.These three following eriteria can be used in judging

the statistical significance and substantive meaning of a theoretical model (Byrne,
2010; Hair et al., 2006): -

a)

b)

Absolute fit measures. Absoiute fit iﬁ:dicltes are used to direct measure of the
model. They provide basic assessment’rtor’t:est how well the SEM result fits the
sample data. There are four tools can be used as.absolute fit measures, namely,
chi-square statistic (3°); Goodness of Fit Index (GF1); root means square residual
(RMSR) and standardized root mean residual (SRMR), and Root-Mean-Square
Error of Approximation (RMSEA).

Incremental fit indices.| Incremental “fit ‘measures 'assess, how well a specified
model fits relative to some alternative baseline model. There are some examples
standardyoutput, of incremental fit indices,~namely, Nermed it Index (NFI),
Comparative “Fit “Index ™ (CFI),“ Tucker "Lewis " Index" (TLI);” and Relative
Noncentrality Index (RNI). It should be noted that different SEM programs
provide different fit statistics.

Parsimony fit indices. Parsimony indices refer to the information regarding which
model among a set of competing models is the best, taking into account its fit
relative to its complexity. The fit indices refer to parsimony fit measure such as
Parsimony Goodness-of-Fit Index (PGFI) and Parsimony Normed Fit Index
(PNFI).
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Model fitting can not be examined through single statistical test of significance

to define a correct model given the sample data. Typically, using three or four fit

indices provides adequate evidence of model fit (Hair et al., 2006). Table 3.1

summarizes the model fit criteria and acceptable fit interpretation.
Table 3.1 Model Fit Criteria and Acceptable Fit Interpretation

Model fit criteria

Acceptable level

Interpretation

Chi-square

Table y* valde

Compares obtained y? value with
table value for given df

Goodness-of-Fit Index
(GFI)

0.(no-fit) to 4¥(perfect.fit)

Greater than 0.90 considered
good.

Close to 0.95 reflects a better
model fit

Adjusted GFI (AGFI)

0 (o fit) to 1 (perfect fit)

Greater than 0.90 considered
good.

Closer to 0.95 indicate a better fit

Root-Mean-square
Residual (RMR)

Researcher defines level

Indicates the closeness of X to S
matrix

Root-Mean-Square Error
of Approximation
(RMSEA)

%0100 e

Less than 0.10 is acceptable.

Value less than .07 indicates a
good model fit

Comparative Fit Index
(CFI)

0 (no fit) to 1 (perfect fit)

Greater than 0.90 indicate good fit
model

Tucker-Lewis Index(¥L1)

0 (no fit) to 1 (perfect fit)

Close'to .95 reflects a good fit

Normed Fit Index (NFI)

0 (no fit) to 1 (perfect fit)

Close to .95 reflects a good fit

Normed chi-square

1.0-5.0

Less than 1.0 is a poor model fit,
morethan'5.0 indicates a need for
improvement

Parsimonious fit index

0 (no fit).to 1 (perfect fit)

Compares values in alternative
models

Akaike information
criterion

0 (perfect fit)'to negative
value (poor fit)

Compares values-in alternative
models

Source: (Hair et al., 2006; Schumacker and Lomax, 2004)
The formulas for the goodness-of-fit index (GFI), normed fit index (NFI),
relative fit index (RFI), incremental fit index (IFI), Tucker-Lewis index (TLI),

comparative fit index (CFI), model AIC, null AIC, and RMSEA can be seen

respectively:
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X ull
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Xnull o 1

IEl = X ull X odel (3.9)
X ar — df g

TLI = [ (3.6)
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Chapter IV

Data Collection and Preliminary Analysis

This chapter explains the data collection of the pedestrian study in two
developing cities, i.e. Bangkok, Thailand; and Jakarta, Indonesia. Data was collected
in the sidewalks on dense commercial area:’ Fhese sidewalks were selected based on
the availability of sidewalk-and the presence of street vendors. The discussion would
begin with the description.of-the genera] characteristics of sidewalk in the study area.
Data collection process«1S then. discussed followed by discussion of respondent’s

characteristics.

4.1 Study Locations

The data surveys were uhdértaken_'@h “a total lof eight sidewalks located in
commercial areas in both ‘Bangkok and J—_jék_ﬁ_rta. In Bangkok, observations were
conducted in Bang Rak, Silom, On Nut, a_rﬂrP-_ratunam districts. Data collections in
Jakarta were conducted in Marmrpang, Sabang',_;]%_tirnegara Pondok Kopi, and Jatinegara
Stasiun areas (see Figlre 4.1 and Figure 4.2). These locatiohs were chosen because of
the following reasons: sidewalks are available and considered feasible to observe, the
volume of pedestrian is gonsidered high, and there are street vendor activities along

the sidewalk.
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4.2 General Characteristics of Sidewalk under Investigation

To identify characters of the observed sidewalks, sidewalk geometry
measurement and environment observation were performed. The objectives of
sidewalk geometry measurement and environment observation were to measure
sidewalk dimension and to identify sidewalk situation and circumstances.

Observations were undertaken along the study area.

4.2.1 Bangkok’s Sidewalk Characteristics

In general, sidewalks'in Bangkok are partly obstructed by the physical condition
and related facilities (su€h as‘pedestrian crossing bridge and traffic signals). Besides
walking, some others activities exist along the sidewalk and cause obstructions to
walking activities. Strget vendors, telepﬁone booths, bus stops, and pedestrians
occupy the sidewalk. In/Bangkok, sidewalks are used for many functions (World
Bank, 2007): v

e Pedestrian. Pedestrians use sSidewalkas their transport infrastructure.
e Utilities. Electricity, water, telephoné;ajﬁd television cables and pipes.
e Business. Street vendors; advertising signs:

e Others. Traffic signs;-bus/iaxi-Stops:

Negative externalities are sometimes caused by one user affecting another. For
example, existence of vendors near pedestrian bridge leaves too little space for
pedestrians to=walk fe.g= onsPratunam)- dable j 4+1 «and=Figure 4.3 elaborate
characteristics'of four observed sidewalks in Bangkok.

Table 4.1 Sidewalk Characteristics in Bangkok

Locations
Items -
Bang Rak Pratunam On Nut Silom
Land use classification commercial | commercial commercial | commercial
Total width 27m +3.0-70m 32m 3.0m
Effective width +15m +0.8m +1.0m +1.0m
Street vendors commodities raw food, clothes, cooked/raw | cooked
snack, accessories, (take away) | foods (not
praying belts, bags food, fruits, | take away
accessories accessories, | food)
lottery




Table 4.1 Sidewalk Characteristics in Bangkok (continued)
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Locations
Items -

Bang Rak Pratunam On Nut Silom
Regular obstacles (columns, Yes Yes Yes Yes
electric poles, etc
Permanent non-regular obstacles No No Yes Yes
(seats, rubbish bins, bus shelter,
post boxes) 1 ‘ .f 4
Street activity very hlgﬁr jé_very high very high very high
Number of high rise buildings;:_ mediLim ’ﬁ:’.’mﬂdium many many
Building veranda _é..w:jgntinpous continuous broken broken
Sidewalk condition j{ Qodp Good Good Good
Provision for on street parki / J /} / No] Yes No Yes
Distance from moving igp( Adjacentg. adjacent adjacent adjacent
Protection from vehiclef iron-fenge | iron fence iron fence no

- | '5 # protection

"k
r J i |
[ ds
44 \
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c) On Nut

I "*'-:P) ':ératunam

d) Silom
Figure 4.3 Typical of Observed Sidewalk in Bangkok




4.2.2 Jakarta’s Sidewalk Characteristics

Generally, pedestrian (non-motorized vehicle as well) facilities in Jakarta are
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not sufficient compared to the length of the roadway. Besides that, not only

pedestrians can use the facilities, but also various activities such as vending, illegal

parking, and plantings. Furthermore, the existing sidewalk conditions vary widely in

the corridor from quite good shape to narrow and badly maintained. Some kinds of

obstructions exist along the sidewalk. Venders occupy large space in the sidewalk,

leads to significant sidewalk width reduction”and force pedestrian into the street.

Other obstructions are caused-by impreperly-landseaping plants, car/motorcycle off-

street parking, building columns,and public facilities (telephone booths, shelters, and

electrical poles). Table 4 2¢and Figure 4.4 present characteristics of four observed

sidewalks in Jakarta.

Table 4.2 Sidewalk éharacteristics in Jakarta

Locations
Items Jatinegara Jatinegara
Mspang ¥ STy Pondok Kopi Stasiun
Land use classification commercial | commercial | commercial commercia
zone - zone zone | zone
Total width +4.0m " 27m 2.5m 3.0m
Effective width +20m +0.8m +1.0m +1.0m
Street vendors commodities cooked food | Cooked/raw.—| clothes, bags,
(not take food, accessories, books,
away), accessories | glasses accessories
fruits,
accessories
Regular obstacles (columns, Yes Yes Yes Yes
electric poles, etc
Permanent non-regutar ebstacles No No INO No
(seats, rubbish bins, bus shelter,
post boxes)
Street activity High High Very high Very high
Number of high rise buildings medium many medium medium
Building veranda none broken broken broken
Sidewalk condition Good Good Good Good
Provision for on street parking No No No Yes
Distance from moving vehicles adjacent not adjacent adjacent adjacent
Protection from vehicles none buffer zone none none
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c) Jatinegara Pondok Ko;ar, / -"_ M- d) Jatinegara Stasiun

FI%E&G 4.4 Typical of Obsewed_&d@{jn Jakarta

4.2.3 Differences of Ogserved Sidewalk Characterlsﬂ'éls

Previou ;ﬁl (ifw? udy locations in both
cities, Bangk;@ﬁl3 ﬁrt mﬁﬂ ide EJ Flgél §<ok are comparable to
four selected sidewalks in Jakarta céncerning theimspecific area activities and type of

stret ehaoh e i dtberva ibdwaikslfe thled h Eomr el zbnes, thy ave

dlfferencqes on their specific main urban activities and street vendor characteristics, as
can be seen in Table 4.3.
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Table 4.3 Characteristic Differences among Observed Sidewalks

Ban_g Rak — Pra‘gunam - on Nut - Silom -
Items Jatinegara Jatinegara Mampan Saban
Stasiun Pondok Kopi pang g
Land use :
e commercial zone

classification

Major activities Shopping, Shopping Shopping Shopping
traditional center center, office
market

Street vendor raw food, clothes, cooked/raw | cooked

commodities snack, fasiion, food (take foods

accessories | accessories, | away), mix | (outdoor
commodities | restaurant)

4.2.4 Street Vendors Issues

Street vending is the infosmal’ sector and an important part of economy of the
city. They are commonlysfound in urban area of developing countries. Bangkok,
Jakarta and other citiesin South-east Asian countries have a large amount of street
vendors. The proportion of informal sect@r ‘in urban areas increased significantly
during the economic crisis in.the late 19‘905,_When the many manufacturing and
service corporations being collapse and pursihed; the newly unemployed into informal
sector. Many people;who lost their jobs an'd'ro-thers who could not find jobs, took
street vending as maify income of livelihood. In developing cities, street vending is an
importance source of income for the urban poor.

There are two different opinions about street vendors. Some prefer no vendors
on the sidewalk at all; some' think ‘that wendors make ‘a walking activity more
enjoyable. Although the street vendors play important role to the economy of the city,
their existence are0ften undesirablel activities by theauathorities..n the name of urban
order and cleanliness, there are many conflicts between urban authorities who want to
keep the city and vendors who need space for their activities.

The street vendor activities can be found on the sidewalk in many streets in
Bangkok, whereas in Jakarta street vendors do their activities in the sidewalks, city
parks, cross walking bridges and even in the streets. They sell a wide variety of
commodities, such as clothes, electronic items, curios, and cooked or raw foods.

Food vendors of Bangkok are one of the most interesting attraction to the tourist

because of their cheap but nutritious fare. The number of food vendors in Bangkok
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increase rapidly because of three reasons (Bhowmik, 2005). Firstly, food vendor is a
part of the cultural tradition of the urban population because of a tradition of eating
out among the population. Secondly, dense city population as a result of urbanization
and the long hours of work for low paid of urban worker often leave the urban poor
with little time for cooking proper meal. Therefore, they depend on the food vendors
to provide their food consumption. Thirdly, as a tourist destination, food vendors in
Bangkok attract the tourists who want H ’o/ out the local variety of food.

In fact, the availabili:;(%gf outdoogjpmic activities seems to be very
important for individual f-amis-"@fé_cononjic. Stb!‘d-;—i-n-&akarta by Zulkifli et al. (2009)
the-ifapOrtance of pMof street vendor for Jakarta’s
0 ide low prices gib?)"ds-food (39%), approachable

invented some reasons

residents, such as street v
selling location (25%
(11%). L T8 4\

Street vendors occupy on si'dgpr qb}h sides on the sidewalk, their activities are

not on the roadway, so they dao not caus si@nlf,lcaqt vehicle traffic problems (see

¥

Figure 4.5). In reality, traffi prpggl_féms 'ffﬂuse&.primarily by insufficient of road

et L J' | .
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Figure 4.5 Vendors Occupy Both Sides and One Side of the Sidewalk

The activities of street vendors in Bangkok and Jakarta should be necessary to
be as close as possible to the potential costumer because the resident tends not to walk
very far. Hot temperature, pollution, dirty, and heavy traffic reduce the prospect of

walking activities.
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4.3 Data Collection

This study conducted seven kinds of data collection including pedestrian
interview, pedestrian traffic survey and walking behavior survey. Most of data
collection were conducted simultaneously, start from 10 a.m. to 6 p.m.

In Bangkok, data collections were conducted two days in each location, whereas
in Jakarta were conducted one day only. Data collection period in Bangkok were
conducted as follows: Bang Rak: 3 and 4/Nevember 2009; Silom: 15 and 16 June
2010; On Nut: 17 and 18-June 2010; and Pratunam: 25 June and 2 July 2010. In
Jakarta, data collection peried were performed as follows: Mampang and Sabang: 9
June 2010; and JatinegaraPondok Kopi'and Jatinegara Stasiun 15 June 2010.

4.3.1 Interview Survey
4.3.1.1 Questionnaire

A review of the literature, was undertaken to establish questions used in the
questionnaire. The questionnaire was established within two phases: pilot study and
final study. The first part of'thé questionnaire covers measurements of current
sidewalk conditions with 27-variables/questions. The scale for measuring sidewalk
condition is structured around five dimensions of Sidewalk condition: safety,
comfort/convenience, vendor presence, accessibility, and sidewalk performance.

These dimensions were proposed so that pedestrians were able to perceive
sidewalk conditions that,were represented by .the variables of each dimension. Table
4.4 shows the'five dimensions and.scale items selected for measuring the perceived
sidewalk condition during the pilot study. The lastwariable at thedottom of Table 4.4
is a global measure, Perceived perfarmance measures the overall, feelings of sidewalk
users toward the quality of sidewalk services.

From the pilot survey, some problems were found and corrected for the real data
collection. The labels of dimension selected for the pilot study were changed in the
final study. In order for the questions to be easily understood by respondents, some
variables were changed in wording and interpretation as indicated in Table 4.5. Key
information obtained from the pilot survey was not complete, while some information

was not necessary and was improved. Based on the reasons mentioned above,
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variables Q11, Q 21, and Q 26 were removed and some new variables were added in
the final study (Q1-4, Q1-5, and Q1-22). The questionnaire used in the final data
collection is presented in Appendix A.

Table 4.4 Dimensions and Variables Selected for the Pilot Study

Dimensions Variables

Safety Q1 | feel safe from vehicle traffic danger

Q2 | feel safe from trips, slips and falls

Q3 | feel safe from intimidation orphysical attack
Comfort/ Q4 | think'that the sidewalk is clean
convenience | s | can move-reely without obstruction from physically features

Q6 | can meve freely without obstruction from other pedestrians

Q7 I can meve ireely without obstruction from vendors

Q8  Lhave spacgtoavoid the obstruction without decelerating my pace

Q9 | feel comfortable wa|k|”né through the sidewalk

Vendor Q10 I'think that there are a Iarge number of vendors causing the sidewalk
presence crowded

Q11 | thinkthatvendors do not set their goods orderly

Q12 | think that vendor’s dlsgiqys do not lead to obstruction to pedestrian
movements .

Q13 I think the vendor buyers eaﬂse obstructlon in pedestrian movements

Q14 1 am interestin-goods sold;byVendors

Q15 . -Hintend to buy something in street vendors -.

Ql6 L. enjoy vendor presence
Accessibility | Q17 I think that it'is easy to entry/exit to/from the sidewalk

Q18 | think that it is easy to find bus stop from the sidewalk

Sidewalk Q19 | think-that there are~a Jlarge ;number-of pedestrians causing sidewalk
performance crowded

Q20 | think that the total width of sidewalk is wide enough
Q21 . I think.that.the.remain sidewalk Wwidth can.accommadate pedestrian flow

Q22+ 1 can not walksside by.side with my friends

Q23 1 can choose my walking speed freely

Q24 | can overtake other pedestrians easily
Q25 | get many delays to walk through this sidewalk

Q26 1 enjoy walking in this sidewalk, to window shopping and it is not just
walking

Q27 Based on my perception, the sidewalk is good in serving pedestrian flow

Q28 For overall, performance of this sidewalk is .......

Overall Give point in the range 1 to 10 for this sidewalk. Score 1 for the lowest
and 10 for the highest




Table 4.5 Changes in the Variables from the Pilot Study to the Final Study

Pilot Study Final Study
Dimensions Variables Dimensions Variables
Safety Q1 | feel safe from vehicle traffic danger Safety/ Q1-1 | feel safe from vehicle traffic danger
Q2 | feel safe from trips, slips and falls Security Q1-2 | feel safe from trips, slips and falls
Q3 | feel safe from intimidation or physical-attack Q1-3 | feel safe from intimidation or physical attack
Comfor}/ 04 | think that the sidewalk is clean Q14 | think that the avallat_)le sidewalk width can
convenience F accommodate pedestrian flow
Q5 I can move freely without obstruction from = 045 | think that the sidewalk is flat enough to accommodate
physically features T wheelchair users
Q6 :)5325?:&\;2 freely without obstruction from ghegff [fEempri g Q1-6 I think that the street vendors keep the sidewalk clean
Q7 I can move freely without obstruction from Sl Q1-7 I can move freely without obstruction from physically
vendors { features (phone boxes, column, bench, etc)
Q8 I have space to avoid the obstruction without — . . .
decelerating my pace =+ QJlJ 8 I am not impeded by other pedestrians
Q9 | feel comfortable walking through the sidewalk ~—F01-9 I can move freely without obstruction from vendors
Vendor Q10 | think that there are a large number of vendors - 1'Q1-10 I have enough space to avoid the vendor's obstruction
presence causing the sidewalk crowded without decelerating my pace
011 | think that vendors do not set their goods oTderly Q1-11 I feel eomfortable walking through this sidewalk with the
y presence of on street vendors
Q12 I think that vendor’s displays do not leadto Vendor’s Q1-12 | am interested in goods sold by vendors along this
obstruction to pedestrian movements attraction sidewalk
Q13 | think Fhe vendor buyers cause obstruction in Q1-13 I intend to buy something from street vendors
pedestrian movements
Q14 I am interest in goods sold by vendors Q1-14 | 'l enjoy vendor activities in this sidewalk
Q15 I intend to buy something in street vendors Q1-15+" | think'that too many street vendors occupy this sidewalk
Q16 I enjoy vendor presence Q1-16 | think that too many buyers cause this sidewalk crowded
Accessibility | Q17 I think that it is easy to_entry/exit to/from the Q1-%47+ _ | think that the'number of pedestrians in this sidewalk is
sidewalk tao'large, causingthis sidewalk crowded
Q18 I think that it is easy to find bus stop‘from'the Movement Q1-18 I think that vendor’s displays do not obstruct pedestrian
sidewalk easiness movements
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Table 4.5 Changes in the Variables from the Pilot Study to the Final Study (Continued)

Pilot Study Final Study
Dimensions Variables Dimensions Variables
Sidewalk Q19 | think that there are a large number of IMovement 01-19 T'think that the total width of sidewalk is wide enough
performance pedestrians causing sidewalk crowded easiness
Q20 I think that the total width of sidewalk iswide Q12081 cah choose my walking speed freel
enough y gsp y
Q21 I think that the remain sidewalk width can ' © 1 01-21 I can overtake other pedestrians easily
accommodate pedestrian flow e
. . . . | Q1-22  Atthe crosswalk, sidewalks are at the same grade level as
Q22 | can not walk side by side with my friends L 5 streets, so | can move easily for crossing roadway
Q23 I can choose my walking speed freely Sidewalk . | Q1-23 | think that | can enter/exit to/from this sidewalk easily
Q24 I can overtake other pedestrians easily performancg et X ;i(c:izr\lvr;(ljli \va?él:hszgiozy;;?fo\\:thh my friend because the
s J - — "
Q25 I get many delays to walk through this sidewalk .'_.de.l'ZS golp\;vs%tg,; ifjﬁsiﬁlgﬁilécsgézgigﬁ(ﬂ’ itis easy to find bus
Q26 : enjoy walkm_g n th|3_5|dewaII§, to window _'_'_Ql—26 I don't mind delays as long as | am comfortable
shopping and it is not just walking =1  flis E
Q27 Base_d on my perception, the sidewallog gl Q1-27  From.my opinion, this sidewalk is bad for pedestrians
serving pedestrian flow - ’
Overall Q28 For overall, performance of this sidewalk is ....... Overall Q1-28 Inaverall, | would give points for the
Give point in the range 1 to 10 for this sidewalk. performance of this sidewalk. (1 - 10 score where 1 for
Score 1 for the lowest and 10 for the highest the lowest and 10 for the highest)
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Part 2 and Part 3 of the questionnaire were added in the final study. The second part
deals with the measurement of six items about traffic and geometric condition, and twelve
items about behavior and attitudes, whereas the third part refers to respondent
characteristics. Contents of second part of the questionnaire are presented in Table
4.6.

Table 4.6 Second Part of the Questionnaire

Measures Attributes

Traffic Q2-1 I think this sidewalk is _crowded because of a large amount of
pedestrians, not theipresence of vendors

Q2-2 l.think'if the vendars is prohibited, the volume of pedestrians will be
higher

Q2-3 | found delay when!l walk along this sidewalk

Geometric Q2-4 Thesstreet vendors aceupy too many spaces in this sidewalk

Q2-5 I'think pedestrians with visual impairment can walk this sidewalk

easily \

Q2-6  Thissidewalk is too narrow to accommodate the vendors and
pedestrians

3
Behavior/ Q2-7 Itis easy to4dnteract with the vendors
attitudes I

Q2-8 I want tofegk-around cji_mfﬁbdities sold by vendors

Q2-9 Walking slowly to enjoy gooeds from street vendors is inconvenient
for other pedestrians

Q2-1O 1" should walk in the sidewalk although'the sidewalk is crowded by
~—vendors

Q2-11 - will still walk on the roadway (pavement) even when the sidewalk
isivery crowded

Q2-12 ' "n this sidewalk segment, walking on|the roadway is more convenient
than walking-in the sidewalk

Q2-13 I will walk alorig this sidewalk-only for shopping

Q2-14' % 'On street vendors make me easy to/buy-something

Q2-15 | love shopping along sidewalk

Q2-16 My friends or my relatives like to walk along this sidewalk

Q2-17 | feel that the government should ban the vendors along the sidewalk

Q2-18 | think the regulation of vendors along the sidewalk is not that strict

In Part 1 and Part 2 of the questionnaire, respondents were asked to indicate the
perceived agreement of each attributes using a seven-point Likert scale with *“one”

representing strongly disagree and “seven” representing strongly agree (see Figure 4.6).
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Figure 4.6 Seven-point Likert Scale
In addition to the attributes items in Table 4.5 and Table 4.6, the final study
collected the respondent’s profile_infarmation in the third part of the questionnaire.
The selected profile variables were: gender; agge; occupational status, education level,
group walking, walking as main-trip mode, frequency of walking, trip purpose, and
monthly income. Detail.ofrespondent’s profile IS described in Section 4.4.

4.3.1.2 Minimum Sample Sizg

The study samplg‘size was determ]'hed by the rules-of-thumb associated with
the statistical analyses selected Tor. the' data analysis phase. For factor analysis
technique, the minimum sample. size has r't,o be at least five to ten observations for
each variable/attribute (Hair €t al.;'2006). Table 4.5 and Table 4.6 show 45 variables,
making the minimum sample size 450 (45 )LlO) For multiple regression analysis, the
consensus for a minimum sampie Size has td-‘bé at least 15 to 20 times the number of
independent variables in-_the analysis (Hair et al., 2006). There are at least ten
independent variables-selected for regression analysis, fnaking the minimum sample
size 200 responses (10"x 20). For structural equation modeling, the required sample
sizes should be-greatersthan.200,(Hairet ak, 2006; Kline~2005). The largest number
obtained using all rules=of-thumb is-450 reSponses;making‘the minimum sample size
450 respondents.

Ini total, 1474 and 567 responses were gathered during' data collection in
Bangkok and Jakarta, respectively. Because of incomplete or missing data, some
observations could not be used. In Bangkok, 1381 responses could be used (93
responses were rejected), whereas out of 567 responses in Jakarta, 523 usable samples

were obtained (44 responses were eliminated).
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4.3.1.3 Data Editing

After data collection, editing of the data was performed in order to ensure the
omission, completeness, and consistency of the data. Editing was considered as part
of the data processing and analysis stage. This study included all respondents in the
analysis process who completed at least 75% of the questionnaire answer (Sekaran,
2000), whereas those with more than 25% unanswered questions were excluded. As a
result, 93 surveys (6.31%) were excluded for Bangkok, and 44 (7.76%) surveys were
eliminated for Jakarta. Any. missing data had been considered missing value and

discussed below.

4.3.1.4 Treatment of Missing.Data

As the first stage in the data analysis; screening for missing data was performed.
Missing data commonly ogcurs when obtaining data sets (Hair et al., 2006). Missing
data usually occurs when'a respondent fails to answer one or more survey questions.
Tabachnick and Fidel (2007) recommends two ways to evaluate the degree to which
there are missing data, namely; to evaIU’ejté, the amount of missing data, and to
evaluate what data are missing (the pattern). waever, Tabachnick and Fidel (2007)
stated that assessingsthe pattern of missing' data may sbe more essential than to
evaluate the amount of missing data, though the latter is still necessary. The reason is
because investigating the pattern of missing data has an advantage in determining
whether or not the missing data occur randomly or is related to specific items.
Tabachnick and Fidel (2007) revealed that the pattern’of “missing data should be
randomly distributed among the questionnaires, otherwise the missing data will lead
to biased estimates-af results.

The screening of the data in SPSS'indicated that there was'no variable that have
more than 5% of missing data. Therefore, there was no requirement to assess the
pattern of missing data because less than 5% of missing data was considered
acceptable (Churchill, 1995). Nonetheless, to ensure that there was no systematic
error (the missing data are randomly distributed) in the responses, the randomness of
missing data was assessed (Hair et al., 2006). An analysis of the pattern of missing

data using SPSS indicated only random occurrences. According to Tabachnick and
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Fidel (2007), there was no problem with the data and the analysis could be continued
further.

As missing data was considered minimal and distributed randomly, the missing
values were decided to be replaced with the variable mean responses for each
variable. This method was believed to be most acceptable for two reasons. First, this
method is widely used, because it is based on valid responses that make the mean the
best single replacement of missing data (Hairet al., 2006). Second, since the variables
in this study will be grouped.in factors, elimination of the variables with missing data

would result in a loss of the-overall sample size (Tabaehnick and Fidel, 2007).

4.3.2 Pedestrian Traffic Sturveyand Walking Behavior

Pedestrian traffic surveys included pedestrian volume count that conducted to
calculate the number<0f pedgstrian"Who pass in the sidewalk on both directions.
Counting was separated in /5 minutes inigrval. Observations were performed eight
hours in each day, start from 10 a.m. to 6 pm

Activities of vendors in the sidewaiéf ,'cquld affect to pedestrian traffic flows.
Some pedestrians stopped in front of V(.fJnd.c')'-r shops to look around or to buy
something on vendor’s commodities. Vari’odér"-goods weye sold by vendors, such as
clothes, cooked or raw foods, and accessories. Venaor’s activities reduced the
capacity of the sidewalk, and in some situation push pedestrians walk outside the
sidewalk because of either obstruction or too large volume of walkers. Hence, the
volume of pedestrians who walk ‘outside ‘the sidewalk was ‘counted in this study as
well. Data collection procedures in this study are detailed in Table 4.7. The result of

data collection,canbe seen-inAppendix B:



Table 4.7 Data Collection Procedures
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N Location .
No Surveys Objectives Output Setting Time
1 Sidewalk a. To measure sidewalk | Sketch of sidewalks | Along study | Before
geometric and dimensions lay-out area sidewalks
environment b. To identify sidewalk activities
situation and are
circumstance started
2. Pedestrian To count the number of /| The number of In a point 10am-6
volume count | pedestrians passing the © | pedestrians passing | within10m | pm
sidewalks in both the sidewalk. segment
direction Counting was in 5 observed in
3 | minutes interval travel time
survey.
3. Pedestrian To'measurespedestrian a. Several INn10m
travel time traveltime,io pass 10 m measurements of | length 10am-6
length ef sidewalk \ pedestrian travel | segment of pm
“ time. sidewalk
! |:b. Measurements within study
:_1 arein 5 minutes | area.
i| 4 interval
J\ ¢ To calculate
‘*  pedestrian speed
4, Vendor’s a. Tomeasure space/ " “I' a. Sketch of Similar to During
characteristic dimension used by " 4 sidewalk ?3) and after
vendors in sidewalk "‘j‘ ~completed with vendors
b. To determinetype of | = wvendors situation activities
goods sold by -b. To determine are
vendors- = - effective width started
5. Interview a. To identify Pedestrian’s Along study
o =_pedestrian L PErceptions area but 10am -6
./ perceptions outside the pm
b To identify (2), (3) and
_pedestrian 4)
characteristics
6. Number of To countithe number of | “Fhe number of Similar to 10am -6
pedestrians pedestriansstap'in pedestrian stop in (3) pm
stop at vendors“{vendors vendors.
Measurement was
in 5 mikutes
interval
7. Number of Torcount thie number'of | The numiber of Siiilar-to 10am-6
pedestrians do | pedestrians do not walk | pedestrian who not | (3) pm
not walk in in sidewalk walk in sidewalk.
sidewalk Calculation is in 5
minutes interval

4.4 Descriptive of Questionnaires Data

4.4.1 Descriptive Statistics Bangkok and Jakarta Data

Table 4.8 elaborates the respondent’s response on safety variables. It shows the

percentage of seven-point Likert scale, mean, and standard deviation value for five
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safety statements. The respondents were asked to indicate “how safe” from vehicle
traffic, trips, falls, slips, or physical attack when they were walking on the sidewalk.

The results from the survey showed that respondents in Bangkok moderately
feel safe when walking on the sidewalk. The average score of five items is around 4.0.
The distributions of the scores across five items are concentrated on 4 (neutral point),
3, and 5 categories. On the other hand, respondents in Jakarta have rather different
feeling of safety. On the three first items, respondents expressed their slightly positive
feeling on safety, providing.an average score0f.items in range of 4.40 to 4.65 and
distribution centered on-5-and 6. The' score’s-distributions of the last two items
concentrated mainly on 3 and.2 Categories, indeed exiremely negative score of the last
item (“I think that the Ssidewalk«sflat enough to accommodate wheelchair user”) was
quite high (17.4%). The mean/value of the last item in Jakarta was considerable low
compare to Bangkok (3:82ws;2:71)in ;fact, even sidewalks in Jakarta flat enough,
but they are not continugus, So the discontiriﬁity makes difficulties for disable person
to access the sidewalk. ;

Table 4.8 Percentage, Mean; and Stah?jayd Deviation of Safety Perception

i

itermn No. Strongly disagree —»_ _Strongly agree Mean | Std. Dev.
1 2 3 4 5 6 7

Bangkok
Q11 1.67 | 13.32| 15.71 | 30.99 | 26.00 [ 11.80+ 0.51 | 4.04 1.27
Q1.2 1.30 | 10.93 | 19.70 | 37.44 | 21.80 | 8.33"] 0.51 3.94 1.16
Q1.3 1.88.1,11.303}.22,52 |.29.91 |.24.19,|.9,20, | .1.01 3.95 1.24
Q1 4 3.11714018.25 [22.45 [.27.44 | 24.98!|.8:54 1| 0.22 3.84 1.27
Q15 4,78 | 14.05 | 21.87 | 24.04 | 24.76 |.10.07 | 0.43 3.82 1.37

Jakarta
Q1-1 191 | 1740 | 803 | 746 | 1759 | 46.85 | 0.76 | 4.65 1.63
Q1-2 0.38 | 15.68 | 10.71 | 7.84 | 2543 |38.05| 191 | 4.64 1.52
Q1-3 3.25 | 18.16 | 12.43 | 7.46 | 20.27 | 36.71 | 1.72 | 4.40 1.68
Q1-4 2.29 [32.70 | 20.46 | 5.93 | 21.41 | 16.83 | 0.38 3.63 1.58
Q1-5 17.40 | 46.46 | 15.11 | 1.72 | 7.84 | 11.09 | 0.38 2.71 1.57

Six items were designed to assess directly perception on feeling of comfort.
These items reflected cleanness, obstructions, and feeling on vendors presence were

presented in a scale from 1 to 7. Table 4.9 shows the full description of results. As
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showed in Table 4.9, people in Bangkok had moderate feeling of comfort, providing
an average score of items in range of 3.88 to 4.10. The respondents who rated comfort
when walking on the sidewalk as moderate and slightly positive feeling (score 4.0-
5.0) were dominant, compromising more than a half of the sample. The sample
showed only small proportion of respondents (less than 10 %) has strongly
agree/disagree toward comfort feeling across six items. Respondents in Jakarta had
negative feeling of comfort. It can be seen that the average score of items in the range
of 3.16 to 4.03 as a result of more than nalf of respondents scored their comfort
feeling mainly on 2.0 and-3.0 categories. Similai~to Bangkok sample, only small
proportion of respondents had-stiongly agree/disagree toward comfort feeling across
six items. On item Q1-6 (‘4 think that the street vendors keep the sidewalk clean™),
mean value of Jakarta“wasvery /low compare to Bangkok (3.16 vs. 4.10). Jakarta’s
respondents agreed that most of Street véndor activities contributed to the feeling of
sidewalk dirtiness. Because off low of Iéiyvrenforcement, vendors did not keep the
cleanliness of the sidewalks during and after their activities.

Table 4.9 Percentage, Mean,and Stanc{’arq Deviation of Comfort Perception

A

iterm No. Strongly dlsagreer _——b— _Strongly agree Mean | Std. Dev.
1 2 3 4 5= 6 7

Bangkok
Q16 2.10 | 898 | 20.85 | 27.15 | 27.37 | 12.89+} 0.65 4.10 1.26
QL7 253 | 11722 | 19.19 | 29.04 | 23.24 | 13.697 1.09 4.05 1.32
Q1.8 340, | 11.51'1-21.65 |.25.42 | 24.40 | 12,38 | 1.23 3.98 1.35
Q19 2.61 [{111.30 |£20.78 |.26.94/| 24.197| 12:961| 11.23 4.03 1.33
Q110 196 | 10.14 | 24.26 | 26.72 | 24.26 [.11.37 | 1.30 4,01 1.28
QlA1 2.32.12:45" | 22138 | 31.86 | 20.49 | 9.99 |10.51 3.88 1.25

Jakarta
Q1-6 440 | 3537|3040 | 841 | 1338 | 7.27 | 0.76 3.16 1.38
Q1-7 440 | 29.83 | 2543 | 13.00 | 17.40 | 9.18 | 0.76 3.40 1.45
Q1-8 153 | 16.83 | 26.77 | 11.85 | 18.55 | 23.14 | 1.15 4.03 1.52
Q1-9 3.06 | 34.80 | 27.34 | 10.71 | 13.77 | 9.56 | 0.76 3.29 1.42
Q1-10 2.87 | 36.33|30.21 | 8.80 | 1243 | 8.60 | 0.76 3.20 1.39
Q1-11 3.63 | 31.93 | 25.81 | 9.18 | 13.19 | 15.68 | 0.57 3.46 1.54
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Vendor’s attraction is defined as the interaction between vendors and
pedestrians when pedestrians are interest with vendor’s activities, such as look around
commodities sold by vendors. The concept was assessed by six items to measure
pedestrian feeling in correlation with vendor activities along the sidewalk. The results
of assessment are shown in Table 4.10. Respondents in Bangkok had moderate
feeling of vendor activities, it can be seen that average score of items in range of 4.03
to 4.31 and the distribution of score center on neutral (4.0) point. On the other hand,
respondents in Jakarta had positive feeling.ofwendor activities. The score across six
items concentrated mainly-0n-5.0 and 6.0 poini, as-a result the average score of items
fell in the range 3.91 to 5.01,

Table 4.10 Percentage; Mean, and Standard Deviation of Vendor Attraction

Perception
Item No. Strlonglyd;agreeg f ' ; Stro(:glyagr:e Mean Std. Dev.
Bangkok w, i
Q1_12 | 1.23 |11.22| 17.81 |:31.35 {2563 | 11.66 | 1.09 | 4.08 1.25
QL 13 | 116 |11.59 19,91 131.21 | 2411, | 10.64 | 1.38 | 4.03 1.25
Q114 | 1.38 |10.50 | 2020 | 3056 | 2414 11.88 | 1.38 | 4.07 1.26
Q115 | 130 |'8.83 | 18.32 | 3020 | 23.75 | 1585, 224 | 421 1.29
QL_16 | 109 | 724 [ 1875 [29:25| 2310 [ 17161340 | 4.31 1.30
QL 17 | 0.80 | 7.75 | 21.22 | 28.39 | 24.48 | 14.34 | 3.04 | 4.23 1.28
Jakarta
QL 12 | L:150| 14115/ 16125 (11491 [<33.65 | 16193) 0:965| 4.26 1.39
QL 13 | 0,38 '["15:11 17.97 [16.83'| 28.68'| 20.27'| '0.76" | 4.22 1.39
QL 14 | 0.96 | 14.72 | 24.28 | 13.38 | 22.56 {22.94 | 1.15 | %415 1.46
QL5 /) 0.38f) 6:31 || 11:66, | 4071 | 22.75 | 40.73 |[7\46/ |[;'5.01 1.38
QL 16 | 0.19 | 535 |14.34 | 14.72 | 30.59 | 32.31 | 2.49 | 477 1.27
QL 17 | 1.91 |12.62 | 31.36 | 17.50 | 21.03 | 14.34 | 1.15 | 391 1.37

Movement easiness is defined as pedestrian feeling of easiness to walk, freely to
choose their speed along the sidewalk. The construct was measured by five items. As
listed in Table 4.11, the scores across five items were quite similar. Bangkok’s

samples show that score’s distribution of five items concentrated mainly on neutral
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point (4.0), accounting for almost one-third of respondents. In Jakarta, more than a
half of the respondents expressed their negative feeling. Most of the respondents
scored their feeling on 2.0 and 3.0 point and resulted average of the score were on the
range 3.59 to 3.90.

Table 4.11 Percentage, Mean, and Standard Deviation of Movement Easiness

Perception
item No. Strongly disagree == Strongly agree Mean | Std. Dev.
1 2 3 4 5 6 7

Bangkok y
Q1_18 3.26 | 10.14 148190 28.75 | 25.63*+12.24 | 1.09 4.04 1.32
Q1.19 3.33 | 10.28#"204784.29.69 [.24.84 | 10:14 .| 0.94 3.97 1.29
Q1_20 3.11 | 11.08% 19048 (3070 | 22.45 | 12.60+ 0.58 3.98 1.30
Q121 2.97 | 11374 2020 | 28.46.|24.48 | 11.88 | 0.65 3.98 131
Q1_22 1.81 | 1021 /20135 | 29,98 | 23.97 | 12:67 1 1.01 4.06 1.27

Jakarta f:
Q1_18 1.72 | 25.434 25.05 |*12.05 19,50 [15.11 | 1.15 3.72 1.50
Q1_19 478 | 27.72 | 47.97-4°9.94 18-36 19.69 | 1.53 3.75 1.66
Q1._20 1.72 | 16.83 | 38.05. 1 12.62 lgséf 1052 | 1.91 3.68 1.37
Q121 2.49 | 21.03 | 33467 1262 | 1893 110,90 | 0.57 3.59 1.38
Q1_22 0.96 ¥24.47 1 20.08 116,25 14 91 F22°753067 3.90 1.54

Pedestrian feelings of sidewalk performance were assessed by five items that
were regarded to accessibility of sidewalk,.obstructions, and overall serviceability to
the walker. Table 4.12 presents full description of the assessment. As the results
shown, the results from the survey in Bangkok showed that people in the area were
moderately;in sidemalk serviceabilityofeeling:~The average seore;of: five items were
around 4:0. The distributions of the scores across five items were concentrated on 4.0
(neutral point), 3.0, and 5.0 categories. Results from survey in Jakarta showed that
respondents had positive feeling of sidewalk performance. The average score were in
the range 4.04 to 4.77 as a result of more than a half of respondents scored their

positive feeling of sidewalk performance on 5 and 6 point.
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Table 4.12 Percentage, Mean, and Standard Deviation of Sidewalk Performance

Item No. Strlongly d;sagree 2 A c StroEr:eg agr7ee Mean | Std. Dev.
Bangkok
Q1.23 1.88 | 10.86 | 20.35 | 29.04 | 26.86 | 10.35 | 0.65 4.02 1.24
Q124 | 3.19 | 12.74 | 20.56 | 28.67 | 21,29 | 10.93 | 2.61 3.95 1.37
Q1.25 2.03 | 9.34 | 18.46 | 29.98 | 2672 11.22 | 2.24 4.13 1.28
Q1.26 2.03 | 10.14 1"20.71 | 33.02 | 24.19+"8.04 | 1.88 3.99 1.24
Q127 | 3.11 | 16,224»49799.4.30.92 | 19.04"+8:25..| 2.46 3.81 1.36
Jakarta
Q1.23 1.72 | 8.99%] 2256 | 9.18' | 27.34 | 28.68 | 1.53 4.44 1.45
Q1 24 153 | 8.604] 14.15 | 6.88-| 27.15 [ 39.01 | 2.68 4.77 1.45
Q125 | 4.02 | 937 410113 | 7.46 1 32.31 [\3461 17210 4.67 151
Q1_26 1.72 | 18,836 | 2199 | 11.85 ":._25.81 19.12 1.15 4.04 1.50
Q1_27 1.53 | 11.854] 16.25 |*9.75 [ 22.94 [ 80.78 | 6.88 4.61 1.58

Six items were developed in order to'-'_m'e'asure pedestrian feeling on pedestrian
traffic and sidewalk geometry condition. -fh’e§e, items reflected pedestrian volume
condition, delay faced by walker, and sidewalk geometry ia.accommodate vendor and
walker. As shown in"Table 4.13, respondents in Bangkok had moderate feeling of
traffic and geometry,providing an average score of items in range of 3.46 to 4.67.
The respondents who_rated- traffic and geemetry condition when walking on the
sidewalk as moderate_and slightly  positive/negative | feeling (score 3-5) were
dominant, more than two-third of the sample. The sample showed only small
proportign of respondents (less than 10 %) had strongly agree/disagree toward traffic
and geometry feeling across six items. In Jakarta, respondents had rather different on
traffic and geometry feeling. On the two first items, respondents expressed their
slightly negative feeling of traffic, providing an average score of items in the range
3.32 to 3.75. Next two items, the range of average score was 4.63 to 4.88 that refer the
slightly positive feeling of respondents. Extremely negative feeling on geometry
could be seen on item Q2-5 (“I think pedestrian with visual impairment can walk this

sidewalk easily””) that more than a half of respondents score were on 1 and 2 point.
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Bangkok respondents expressed their slightly negative feeling on item Q2-5, but
Jakarta respondents felt that person with visual impairment would face difficulties to
pass the sidewalk (mean value 3.46 vs. 2.20). Most of sidewalks in Bangkok were
completed with special texture in the surface along the sidewalk as guidance for
people with visual impairment. Such tools provided in Jakarta, but pedestrian with
disabilities found difficulties to pass discontinuity sidewalk and improper display of
vendor commodities.

Table 4.13 Percentage, Mean, and StandardDeviation of Traffic and Geometry

item No. Strongly disagree - » Strongly agree Mean | Std. Dev.
1 2 I 5 | 6 7

Bangkok .
Q2.1 2.10 | W23 #116141/35.41,149.33 | 13.544.0.87 3.97 1.34
Q2.2 1.74 | 6,08 | 2563/ 31.86 ,25.78 | 8.04 | 0.87 4.01 1.15
Q2_3 0.65 | 10.57'| 14.68 {'31.64.428.46 | 11.15 | 2.90 4.22 1.25
Q2 4 1.67 | 695 #2143 | 27.81 2571 12.60 | 3.84 4.22 1.30
Q2.5 16.80 | 17.09"| 13.47 120.42 £24.29 | 10.43 | 0.51 3.46 1.65
Q2.6 0.87 | 3.04 |"8.04.-{-30.56 33:74 | 20.93 | 2.82 4.67 1.12

Jakarta e T‘ '
Q21 574 | 23.52 | 30.40 | 20.65 | 13.77 | 4.78.|/1.15 3.32 1.32
Q2_2 1.72 |.16.44 | 28.68 | 24.09 | 18.55 | 8.60 | 1.91 3.75 1.32
Q2.3 096 | 5.74 | 12.81 | 12.05 | 48.18"| 19.31/| 0.96 4.63 1.18
Q2 4 1.15 | 10.33 | 8.80 | 6.69 |28.49 | 41.11 | 3.44 4.88 1.44
Q2.5 30,21)| 45!514 1285 |'3.82] |=4.02 | (4.40 (40119 2.20 1.28
Q2_6 096 | 8.60 |10.52 [7.27 | 18.74 | 48.37 | 5.54 5.02 1.46

Twelve items were designed (to assess directly perception on pedestrian
behavior relating to existence of vendor activities. The respondents were asked to
indicate their willingness to interact with vendor, their anticipation from problems
may arise caused by vendor activities, and what of their opinion regarding vendor
regulation. The result from the survey, as can be seen in Table 4.14, shows that
respondents in Bangkok and Jakarta were moderately and slightly positive in behavior
on presence of vendors feeling when walking on the sidewalk. In Bangkok,
distributions of the scores across twelve items were concentrated on 4.0 (neutral
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point) and 5.0 categories. The average score of twelve items were in the range 3.83 to

4.50. Distributions of the scores in Jakarta were dispersed on 2, 5, and 6 point and the

average score range is between 3.51 and 5.23.

Table 4.14 Percentage, Mean, and Standard Deviation of Behavior

item No. Strongly disagree = =—————)  Strongly agree Mean St Dev.
1 2 3 4 5 6 7

Bangkok

Q2.7 0.72 | 413 | 12.81 | 32.87 | 8418" 1455 | 1.23 | 4.44 1.09
Q2.8 0.87 | 5.50 1"15:57 | 29.04 | 32:30+15.13 | 1.59 | 4.38 1.18
Q2.9 0.65 | 7.60 4528 | 23.46 | 28.82{-20.20 | 3.98 | 4.49 1.32
Q210 | 0.87 | 6.66.4*16.08 | 24.19 | 27.59 | 18.97 | 5.65 | 4.50 1.34
Q2 11 | 5.87 | 11.504"1686/[/23.10 | 26.43 | 15.28 | 1.38 | 4.04 1.47
Q2_12 | 5.72 | 1811 17474 |[24.84,|23.82 | 13:76 |"1.01 | 3.93 1.45
Q2 13 | 1.16 | 1048 | 4658/ 28.67 |.28.75 | 13.40 | 1.01 | 4.18 1.25
Q214 | 1.30 | 6.66/| 18.64 | 27.73 ';31&.06 13.76 | 0.87 | 4.25 1.20
Q215 | 152 | 7.89 [f1557 |31:21128.39 | 1441 1.01 | 4.24 1.23
Q216 | 1.30 | 6.95/| 16.29 | 30.27 -;-2';8.82 1528 | 1.09 | 4.29 1.21
Q217 | 4.06 |18.83 |47.167 25.05 [ 20.78 | 18.03 | 1.09 | 3.83 1.45
Q218 | 4.34 | 1593 | 17.67 26,57 2@8? 12.53 | 2.10 | 3.90 1.45
Jakarta 7 e o=

Q2 7 038 |-994 | 784 | 7.07 | 3843|3499 1115 | 4.84 1.32
Q2.8 | 057 [«12.24 | 19.12 | 14.53 | 31.36 | 20.84 | 434 | 4.32 1.38
Q2.9 0.19 | 421 |10.33| 9.94 [31.55|39.39/| 4.40 | 5.04 1.22
Q2.10 | 0.76 | 14.15|19.69 | 8.22 | 18.93 | 36.71 | 1.53 | 4.47 1.55
Q2 11 | 4:02p| 28130 #15:87 | 6.31n [420.46,| 24147y «O\57=| 3.87 1.70
Q2 12 | 3.82 1181.47 11969 |.18.38 | 19.891 14.09'| 10/.967| 3.51 1.51
Q2 13 | 3.06 | 16.63 | 23.71 | 19.31 | 20.84 |.16.06 | 0.19 | .3.88 1.44
Q2,14 111 0.76%{116.06" || 14,72 | 13'38 /3537 { 1836/ (1,34} |~ 1427 1.41
Q2 15 | 1157|2275 |'17.40 | 16.25 | 23.14 | 18.74 | 0.57 | 3.96 1.49
Q216 | 1.72 | 20.46 | 24.09 | 15.68 | 21.41 | 15.49 | 1.15 | 3.86 1.46
Q217 | 1.91 |11.47 | 17.59 | 28.49 | 18.93 | 16.63 | 4.97 | 4.21 1.44
Q2 18 | 019 | 4.40 | 5.35 | 18.93 | 15.11 | 45.32 | 10.71 | 5.23 1.29

4.4.2 Summary of Respondent’s Characteristics
Table 4.15, Table 4.16 and Figure 4.8 through Figure 4.10 summarize
respondent’s characteristics obtained from main data collections in Bangkok and
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Jakarta. Pearson chi-square statistic was used to test whether the sample profile in two
cities are different. Statistical differences were found for all attributes at 95 percent
confidence, indicating that the characteristics of the respondents in two cities are quite
different.

From Table 4.15, the proportion of female respondents was larger than male in
Bangkok (57.0% vs. 43.0%), whereas proportion of male respondents was larger than
female in Jakarta (69.4% vs. 30.6%). The majority of age of the respondents in
Bangkok and Jakarta was in.the range 19 t0°30"years (44.9% vs. 44.6%), followed by
31 to 60 years (35.4% vs.41.2%).

Table 4715 Respondent’s Profile

. Bangkok Jakarta
Attributes Parameters = 1381 =523
Gender n : 1378 520
Male _ 43.0% 69.4%
Female ' 57.0% 30.6%
Age n : 1369 522
Average 14 32.0 30.3
Min « ). 8 9
Max wd 88 70
<18 L 148% 12.8%
19-30 L 44.9% 44.6%
31-60 : 35.4% 41.2%
>61 4.9% 1.3%

Figure 4.7 through Figure 4.9 show respondent’s socioeconomic characteristics.
Figure 4.7 presents the distribution of the,monthly income. It can be seen that the
proportion of the lowest grade of income was'dominant in both cities. In terms of
education, Figure 4.8 shows the majority of respondents in Bangkok had
undergraddaie 1evel (5214%) wWhereasthose in Jakarta were dominatéd| by high school
level (51.2%). Figure 4.9 shows occupation of the respondents. It can be seen that
most of the respondents in both cities were workers in private offices, factories, or
government (35.2% vs. 42.2%), followed by students (31.5% vs. 23.7%).
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Figure-4.9 Summary-of-Oeeupation

Table 4.16 and Figure 4.40.summarize the trip Characteristics obtained from the

survey. Table 4.16 summacizesthat daily walker was dominant for walking frequency
on the observed sidewalk in /both. Bangkok and Jakarta (52.4% vs. 57.4%),

presumably the commuters /The next-high'of walking freguency proportion was rarely

(36.4% vs. 30.2%). Regarding pedéstriansﬁyvélk in a group or not, most of the walkers

walked without group, which was reco_‘r-ded-' 59.7% and 57.5% for Bangkok and

Jakarta, respectively; followgd by Walking:"'rf;’__‘z persons group (26.0% vs. 18.1%).

From Figure 4.10, the méjority of the:trf;; purpose of the respondents was “go

to/from work”, which accourited for 31.5% for Bangkok and 40.9% for Jakarta; and
followed by “shoppihgﬂwifh—the—preportion 26:8% and 17.6% for Bangkok and

Jakarta, respectively.

Table 4.16 Respondent’s Trip Characteristics

. Bangkak Jakarta
Attributes Parameters n = 1381 N =523
Walking frequency | n 1352 486
rarely. 36.4% 30.2%
1/week 0.9% 0.0%
2/week 3.9% 2.1%
3lweek 3.8% 3.7%
4/week 1.5% 2.3%
5/week 1.0% 4.3%
6/week 0.1% 0.0%
daily 52.4% 57.4%
Walking in group n 1331 513
alone 59.7% 57.5%
2 people/group 26.0% 18.1%
3 people/group 8.6% 12.5%
>3 people/group 5.6% 11.9%
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Figure4:10 Summary of-Frip Purpose

4.4.3 Respondent’s Profile leferences in Sidewalk Perception

The participants weresasked to lndlcate their perceptions regarding sidewalk
condition using 47 statements in the qugstronnalre. For each indicator, respondents
were asked to rate their agregment, Peai&fégn,_.chi-square analyses were used to test
whether the sample profile were,_differeﬁ'gf.-i_r! gender, age, walking frequency, and
cities. For the analyses, age were categorizéi éé‘young (= 30 years) and old (31 years
and above), whereas walking-freguency V\'I;re'-categorized into two groups as daily

(daily to one time per week frequency) and rarely. Table 4.17 and Table 4.18 show

the results of y*-test of the data samples.

Table 4.17 elaborates result of chi-square test of the samples by cities, gender,
age, and walking: frequency: riThere rwere areportedy significantly differences of
respondents in the group of city, age, and walking frequency; whereas reported no
significant differences in gender.

Table 4.18 presents the following/sample characteristics by cities: gender, age,
and walking frequency. The observed frequencies of the age could be concluded that
there was no evidence that categorization samples by age would establish different
results between Bangkok and Jakarta. However, categorization the samples by gender

and walking frequency would make different result between Bangkok and Jakarta.



Table 4.17 Respondent’s Profile Differences

ltems N e df a
Cities 1861 365.700 1 .000
Bangkok 1343
Jakarta 518
Gender 1861 0.336 1 562

Age 1 .000

Walking frequency ' 194.09C 1 .000
Table 4.18 Ci l |ffe|len %\ ics (n =1861)

Items B3 gkorng_;;r: , Jakarta a

ri

e Male BN |- 19.3%
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Chapter V

Development of Sidewalk Performance Model

5.1 Important Factors Affecting Walking

This study was started with the investigation of important factors relating
sidewalk performance based on pedestrian perceptions. Exploratory factor analysis
technique and reliability tesi#of.the variables were performed in the first step of the
study. Factor loadings of wariahles were extracted in relationship with factors, and
then Cronbach’s alphas were/calculated for the most reliable variables. The factor
loadings and Cronbach®a alpha were Used to indicate the suitability of the variables in
describing the factors selected. Those va_riables with low factor loadings or have

cross-loadings on other fagtors should be elimihated (Hair et al., 2006).

5.1.1 Important Factors for Bangkok based_(;n Pedestrian Perceptions
5.1.1.1 Factor Analysis of Bangkok Data o

The factor analysis (FA) and reliability test were. conducted firstly for the
variables within the factor. The appropriateness of conducting FA procedure was
checked by a number of methods such as Bartlett test for presence of nonzero
correlations, or'test of Kaiser-Meyer-Olkin:Measure of Sampling Adequacy (KMO-
MSA) (Hair et al., 2006).

The ‘exploratory ‘factor-analysis) was employed jon the, 45 items of sidewalk
current conditions (Parts 1 and 2 of the questionnaire) in order to extract dimensions
of pedestrian perceptions. The KMO test resulted in a value of 0.913, which was
greater than 0.5, so the factor analysis was justified (Field, 2005; Hair et al., 2006).
The result also indicated that Bartlett test was significant at 0.001. Using the method
of principal component extraction with VARIMAX rotation, eight factors were
identified as important and labeled on the basis of the attributed covered (see Table
5.1). Variables with a factor loading greater than 0.5, were chosen (Hair et al., 2006).

Therefore, nine items with a factor loading less than 0.5 had been eliminated -
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namely, Q2-10, Q2-5, Q2-2, Q2-9, Q2-8, Q2-4, Q2-3, Q2-7, and Q2-6. The eight
factors explained 62.393% of total variance. Inspection of the output confirms that the
eight-factor structures made conceptual sense and that each factor accounted for a
substantial portion of the overall variance.

The resulting factor structures are presented in Table 5.1. These eight factors are
arbitrarily named as comfort, vendor’s attraction, vendor problems, safety, vendor
regulation, sidewalk interaction, space ;availability, and sidewalk condition. A
factor analysis for the dimensions involves.86+vagiables, in which eight variables are
regarded to comfort, seven-variables-are categorized as sidewalk interaction, six
variables are grouped as spact-availability, four items are grouped as sidewalk
condition, two variables are'Classitied as vendor regulation, and three variables each
for factors of vendor’s attraction, vender. problems, and safety. Factor loadings of
variables, explained variange and Cronbech’s alpha of the factors are summarized in
Table 5.1. '

Factor 1, labeled ‘camfort’, comprisé‘s ‘eight items and covers 27.609% of the
total variance. This factor refers to-the existence of obstructions along the sidewalk,
such as physical features, vendois-and other pedestrian obstructions. In addition, the
available sidewalk width can ‘accommodate walking and vendor activities. Also,
sidewalks cleanliness-increases-comifortabie feelings. Factor 2, labeled ‘vendor’s
attraction’, comprises three items and accounts for 4.588% of the total variance. This
factor refers to the existence of street vendors along the sidewalks, and pedestrian
intention to logk around andta:buy:somethingion streetwender’s commodities. Factor
3, named ‘vendor problems’, contains three items and accounts for 3.603% of the
total variance. This, factor.refers.to. some. problems that.may. arise because of street
vendor activities' on'the sidewalk: ‘Factor 4, named ‘safety’, includes.three items and
covers 3.265% of the total variance. This factor includes items that assess pedestrian
perceptions regarding vehicle traffic danger, sidewalk surface conditions, and the
possibility of criminal activities. Factor 5, called “vendor regulation’, comprises two
items and accounts for 2.982% of the total variance. This factor contains items of
pedestrian perception on vendor regulation and its reinforcement. Factor 6, named
‘sidewalk interaction’, includes seven items and account 10.471% of the total

variance. This factor refers to pedestrian behavior when they face vendor activities at
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the sidewalk. Factor 7 labeled ‘space availability’, includes six items and covered
5.788% of the total variance. This factor refers to space availability for walking
movement. Factor 8, named ‘sidewalk condition, comprises four items and accounts
for 4.087% of the total variance. Basically, this factor includes items that assess
pedestrian perception about easiness to access public transport, availability of
sidewalk width, and sidewalk performance.

Table 5.1 Factor Loading, Explained Variance, and Cronbach’s Alpha of Bangkok

Data
Factor 2 Factor 3
Variables ((F:i(;;?;rlt) (Vendor (Vendor I(Zgac;gtryt)l
attraction) problems)
Q1-8 I am not impeded by otherpedestrians 0.750
Q1-9 I can move freely withoutebstrtiction from
‘ 0.736
vendors
Q1-7 I can move freely.withouzobstruction from.
physically features (phone boxes, column, 0.686
bench, etc) —
Q1-10 | have enough space to avoid the vendar's g
- - 4 \ 0.684
obstruction without decelerating my pace -«
Q1-5 I think that the sidewalk is flat enoughto
! s 40.678
accommodate wheelchair users .- b
Q1-4 I think that the available sidewalk width can | ,
? | 0.649
accommodate pedestrian flow dak
Q1-6 I think that the street vendors kgep:the Fis 0‘_6 12
sidewalk clean —
Q1-11 | feel comfortable walking through this A
sidewalk with the presence of on street 58
vendors
Q1-13 I intend to buy something-from-sireet :
0.778
vendors
Q1-12  lam interested in goods sold by vendors
- 0.743
along this sidewalk
Q1-14 1 enjoy vendor activities in this sidewalk 0.701
Q1-17 | think that.the number of pedestrians in.this
sidewalkis top large, causing this sidewalk 0.793
crowded
Q1-16 I think that'too many buyers cause this
. 0.784
sidewalk crowded
Q1-15 # think'that toc"many stréetazendors acclipy 0.642
this sidewalk ’
Q1-2 I feel safe from trips, slips and falls 0.830
Q1-1 | feel safe from vehicle traffic danger 0.826
Q1-3 | feel safe from intimidation or physical
0.592
attack
Cronbach’s alpha 0.874 0.814 0.766 0.724
Variance explained (%) 27.609 4.588 3.603 3.265
Cumulative variance explained (%) 27.609 32.197 35.800 39.065
MSA = 0.913; Bartlett test < 0.001
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Table 5.1. Factor Loading, Explained Variance, and Cronbach’s Alpha of Bangkok
Dataset (continued)

Factor 5 Factor 6 Factor 7 Factor 8
Variables (Vendor (Sidewalk (Space (Sidewalk
regulation) | interaction) | availability) | condition)
Q2-18 | think the regulation of vendors along the 0.816
sidewalk is not that strict '
Q2-17 | feel that the government should ban the
. 0.792
vendors along the sidewalk
Q2-14  On street vendors make me easy to buy
; 0.763
something
Q2-15 | love shopping along sidewalk 0.742
Q2-13 | will walk along this sidewalk only for
. 0.730
shopping )
Q2-16 My friends or my relatives like to.walk along
this sidewalk 0.688
Q2-12  In this sidewalk segment;'walkingon the
roadway is more convenient than walking in 0.640
the sidewalk '
Q2-11 1 will still walk onsthe roadway (pavement).
3 : : 0.590
even when the sidewalk s very crowded
Q2-1 I think this sidewallis crowded because of as
large amount of pedestrians, not/the presence 0.532
of vendors ¢
Q1-21 | can overtake other pedestrians easily. 0.762
Q1-20 I can choose my walking speed freely: 0.735
Q1-22 At the crosswalk, sidewalks are at'the same — ‘ )
grade level as streets, so I canimove easily Ad 0.684
for crossing roadway =
Q1-19 | think that the total width of sidewalk is i
- - 0.652
wide enough
Q1-23 | think that | can-enter/exit to/from this
. . % 0.620
sidewalk easily
Q1-18 I think that vender’s displays do not obstruct
. 0.528
pedestrian movements
Q1-27  From my opinion,.this sidewalk is bad for
. 0.776
pedestrians
Q1-26 | don't mind delays as'longsas | am
0.627
comfortable
Q1-24 1 can not walk side by side with my friend 0.541
because the sidewalk width is too narrow '
Q1-25  If I want to access public transport, itiis easy 0518
to find;bus stop/BTS Station.in this sidewalk '
Cronbach’s alpha 0:846 0:840 0:849 0.718
Variance explained (%) 2.982 10.471 5.788 4.087
Cumulative variance explained (%) 42.047 52518 58.306 62.393
MSA = 0.913; Bartlett test < 0.001

5.1.1.2 Reliability Test of Bangkok Data

Reliability test was used to measure the consistency of a questionnaire. The
internal consistency was examined to ensure at a certain level that the scale (1-7) for
measuring the relative significance of the questionnaire would get the same result
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over time. Cronbach’s alpha test was performed to test the internal consistency of the
scale and value greater than 0.7 indicated an acceptable value (Field, 2005). Table 5.1
presents the result of Cronbach’s alpha test. It can be observed that all values are
greater than 0.7, indicating acceptable and good internal consistency and reliability of

the questionnaire.

5.1.2 Important Factor for Jakarta based en.Pedestrian Perceptions
5.1.2.1 Factor Analysis of Jakarta Data

The exploratory factor analysis with a VARIMAX rotation was conducted on
the 45 items. Table 5.2 presents the summary of exploratory factor analysis and
reliability test of Jakarta sample. It can be seen that the KMO-MSA test results in a
value of 0.874, which was greater than 0.5, and the Bartlett test resulted in a value
<0.001. This indicates‘thatsthe factor analysis procedure was justified. Inspection of
the scree plots and the eigenvaltes initially_ suggested a six-factor solution. Items that
have communalities below 0.50 or did not ha\ié loadings factor of at least 0.50 on any
scale were dropped individually from the dété‘ set, until a final solution was achieved
(Hair et al., 2006). Therefore, seventeen items h};\d been eliminated.

The proposed selution has six factors', and is aceounted for 64.925% of the total
variance. Inspection~of the output confirms that thersix-factor structures made
conceptual sense and that each factor accounted for a substantial portion of the overall
variance. The resulting factor structure is presented in Table 5.2. The six factors were
arbitrarily named as comfort, vendor’s attraction, vendor problems, safety, vendor
regulation, and walking path. Factor 1, comfort (8 items, variance = 10.308%),
refers to, walking .eomfort;, which isrelated o thegimpact-af ,obstructions and the
available space for walking, minimize obstructions at the-sidewalk,such as physical
features, vendors and other pedestrians obstructions. Factor 2, vendor’s attraction (9
items, variance = 30.535%), refers to street vendors existence in the sidewalks,
intention to look around and buy something on street vendor’s commodities. Factor 3,
vendor problems (3 items, variance = 5.709%), comprises any matters arising from
street vendor activities. Factor 4, safety (3 items, variance = 7.908%), includes items
that assess pedestrian perceptions regarding vehicle traffic danger, sidewalk surface

conditions, and crime attacking. Factor 5, vendor regulation (2 items, variance =
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4.153%), refers to pedestrian perception when vendors are prohibited. Factor 6,
walking path (3 items, variance = 6.312%), refers to pedestrian perception for
choosing walking path when sidewalk is crowded as a result of vendor activities.

Table 5.2 Factor Loading, Explained Variance, and Cronbach’s Alpha of Jakarta Data

. Factor 2 Factor 3
Variables (E?)Cr:\(;rorlt) (Vendor (Vendor
attraction) problems)
Q1-19 | think that the total width of sidewalk is wide enough 0.748
Q1-4 I think that the available sidewalk width can
. 0.723
accommodate pedestrian flow
Q1-20 I can choose my walking'speed freely 0.709
Q1-21 | can overtake other pedestrians-easily 0.689
Q1-10 | have enough space'to avoid.ihe vendor's obstruction
. - 0.686
without decelerating myspace
Q1-9 I can move freely withouwobstruction from vendors 0.673
Q1-7 I can move freely without obstruction from physically 0.663
features (phone boxes, celumn, bench, etc): & '
Q1-8 I am not impeded by,other pedestrians 0.660
Q2-8 I want to look around commadities.sold by: venders 0.824
Q1-13 I intend to buy something from street vendor_‘é_ 0.812
Q2-15 | love shopping along sidewalk - . ; 0.793
Q1-12 | am interested in goods sold by vendors along this
; id ¥l 0.773
sidewalk '
Q2-14  On street vendors make me easy to-buy somethiﬁ'g;l;ﬂ 0.749
Q2-13  On street vendors make me easy {6 by something. 0.741
Q1-14 | enjoy vendor agtivities in tﬁis’téidewalk L 0.727
Q1-26 | don't mind delays-asstong-as--am-comfortabie 0.702
Q2-16 My friends or my relatives like to walk along this
- 0.698
sidewalk
Q1-17 | think that the number of pedestrians in this sidewalk
. - o 0.709
is too large, causing this sidewalk crowded
Q1-16 | think thattoo many buyers cause this sidewalk
0.668
crowded
Q1-15 | think that too'many-street vendors.occupy: this
. 0.567
sidewalk
Cronbach’s alpha 0.866 0.928 0.562
Variance.explained (%) 10.308 30.535 5.709
Cumulative variance'explained (%) 10.308 40.843 46.552
MSA = 0.874; Bartlett test < 0.001
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Table 5.2 Factor Loading, Explained Variance, and Cronbach’s Alpha of Jakarta Data

(Continued)

Factor 4 Factor 5 Factor 6
Variables (Safety) (Vendor (Walking
y regulation) path)
Q1-2 | feel safe from trips, slips and falls 0.885
Q1-1 | feel safe from vehicle traffic danger 0.863
Q1-3 | feel safe from intimidation or physical attack 0.835
Q2-2 I think if the vendors is prohibited, the volume of
. - . 0.802

pedestrians will be higher

Q2-17 | feel that the government should ban the vendors
. 0.755

along the sidewalk

Q2-11 1 will still walk on the roadway-(pavement) even.when
. - -0.81

the sidewalk is very crowded

Q2-10 | should walk in the sidewalk-although the sidewalk is
0.772

crowded by vendors
Q2-12  Inthis sidewalk segmentgwalkingon the roadway is

more convenient thanwalking in the sidewalk -0.756
Cronbach’s alpha 1 0.887 0.618 0.778
Variance explained (%) — 7.908 4.153 6.312
Cumulative variance explained (%) ! 54.46 58.613 64.925
MSA = 0.874; Bartlett test < 0:001

5.1.2.2 Reliability Test of Jakarta Data =%

Reliability test was used to measurefthé'- consistency of a questionnaire. The
internal consistency was examined to ensure '-ét;é certain level that the scale (1-7) for
measuring the relative Significance of the questionnaire would get the same result
over time. Cronbach’s alpha test was performed to investigate the internal consistency
of the scale and value greater than 0.7 indicated an acceptable value (Field, 2005).
The last part of; Table 5.2 presents the result of Cronbach’s alpha test. It can be seen
that alpha value of four factors are greater than 0.7, indicating acceptable and good
internal~consistency, and-reliability; of jquestionnaire The .alpha value of ‘vendor
problems’and “vendor regulation’ are considered within the acceptable range (a =
0.6) though it quite low (George and Mallery, 2010; Gliem and Gliem, 2003; Hair et
al., 2006; Zhang, 2006).

5.1.3 Important Factors Based on Respondent’s Characteristics
5.1.3.1 Important Factors Based on Gender

The KMO test resulted in a value of 0.855 (male) and 0.875 (female), which
was greater than 0.5. The result also indicated that Bartlett test was significant at
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0.001. Using the method of principal component extraction with VARIMAX rotation,
eight (male) and seven (female) factors were identified as important and labeled on
the basis of the attributed covered (see Table 5.3). Variables with a factor loading
greater than 0.5, were chosen (Hair et al., 2006). These factors were arbitrarily named
as sidewalk interaction, comfort, space availability, safety, vendor problems,
walking path, vendor regulation, and vendor’s attraction. Factor loadings of
variables, explained variance and Cronbach’s alpha of the factors are summarized in
Table 5.3.

Factor 1, named ‘sidewalk interaction’,refers to pedestrian’s intention when
they face vendor activities ai-the sidewalk and their feelings on vendor presence.
Factor 2, labeled *comfort’yrefers o the existence of obstructions along the sidewalk,
such as physical features, vendors and other pedestrian obstructions. In addition, the
available sidewalk width ean accommddate walking and vendor activities. Also,
sidewalks cleanliness increases comfor‘taable feelings. Factor 3, called ‘space
availability’, indicates movement easihess‘, sidewalk accessibility and space
availability for walking mavement. Facto’r;ifﬂt,,named ‘safety’, includes items that
assess pedestrian perceptions “regarding \;eh'iléle traffic danger, sidewalk surface
conditions, and the. possibility of criminal activities. Factor 5, named ‘vendor
problems’, implies some-probiems-that-may-arise becatise of street vendor activities
on the sidewalk. Factor 6, called ‘walking path’, implies pedestrian’s choice of
walking path when the sidewalk is crowded. Factor 7, labeled ‘vendor regulation’,
contains itemsof pedestriarn perceptions;on:regulationandithe enforcement. Factor 8
(arise for male only), labeled “vendor’s attraction’, refers to the existence of street
vendors. along .the_sidewalks,.and pedestrian..intention .to look around and to buy

something on street vendor’s commodities.



Table 5.3 Factor Loading, Explained Variance, and Cronbach’s Alpha Based on Gender

Male Female
Variables KMO-MSA: 0.855:Bartlett test: <0.001 KMO-MSA: 0.875; Bartlett test: <0.001
Factor Varianee~| Cronbach’s Factor Variance Cronbach’s
Loadings || Explained (%) Alpha Loadings | Explained (%) Alpha
Factor 1: Sidewalk interaction (FA-1) 23.834 0.844 11.215 0.846
Q2-15 1 love shopping along sidewalk 04764 0.782
Q2-13 | will walk along this sidewalk only for shopping 04763 0.677
Q2-14 On street vendors make me easy to buy something 0.729 0.783
Q2-16 My friends or my relatives like to walk along this sidewalk 0:708 ‘ 0.747
Q2-8 | wantto look around commodities sold by vendors 0.644 / 0.552
Q2-1  1think this sidewalk is crowded because of a large amount of
. 0:549
pedestrians, not the presence of vendors f
Q1-13 | intend to buy something from street vendors — n 0.586
Q1-12 1 am interested in goods sold by vendors along this sidewalk = 2 0.567
Factor 2: Comfort (FA-2) _ ,-1'0,.:7_2‘5 0.819 26.706 0.861
Q1-10 Ihave en_ough space to avoid the vendor's obstruction without 0.713 0657
decelerating my pace
Q1-9 | can move freely without obstruction from vendors 0.713 0.736
Q1-6 1think that the street vendors keep the sidewalk clean 0.700 0.693
Q1-7 1 can move freely without obstruction from physically features
0.673 0.700
(phone boxes, column, bench, etc)
Q1-8 1 am not impeded by other pedestrians 0.625 0.698
Q1-5 Ithink thgt the sidewalk is flat enough to accommodate 0571 0.692
wheelchair users
Q1-4 1think that the available sidewalk width can accommodate 0598

pedestrian flow
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Table 5.3 Factor Loading, Explained Variance, and Cronbagh’s Alpha Based on Gender (continued)

Male Female
Variables KMO-MSA.: 0.855: Bartlett test: <0.001 KMO-MSA: 0.875; Bartlett test: <0.001
Factor Variance Cronbach’s Factor Variance Cronbach’s
Loadings || Explained (%) Alpha Loadings | Explained (%) Alpha
Factor 3: Space Availability (FA-3) 72924, 0.797 6.553 0.837
Q1-22 At the crosswalk, sidewalks are at the same grade level as
X . 0i756 0.739
streets, so | can move easily for crossing roadway
Q1-21 1 can overtake other pedestrians easily 0.664 0.752
Q1-23 1think that | can enter/exit to/from this sidewalk easily 0663 - 0.700
Q1-19 1 think that the total width of sidewalk is wide enough 0.615 ) 0.660
Q1-20 I can choose my walking speed freely 0.597 0.722
Factor 4: Safety (FA-4) 6.902 0.832 6.118 0.767
Q1-2 | feel safe from trips, slips and falls 0.889 — W 0.827
Q1-1 | feel safe from vehicle traffic danger 0:845 = 4 0.834
Q1-3 | feel safe from intimidation or physical attack 0.794 7 0.646
Factor 5: Vendor Problems (FA-5) 4519 0.698 5.350 0.706
Q1-17 1 think that the number of pedestrians in this sidewalk'istee
. o 0.785 0.599
large, causing this sidewalk crowded
Q1-16 1 think that too many buyers cause this sidewalk crowded 0.770 0.836
Q1-15 1 think that too many street vendors occupy this sidewalk 0.705 0.810
Factor 6: Walking Path (FA-6) 4,026 0.739 3.621 0.769
Q2-12 In this sidewalk segment, walking on the roadway is more
. N : 0.867 0.817
convenient than walking in the sidewalk
Q2-11 1 will still walk on the roadway (pavement) even when the 0.845 0.796

sidewalk is very crowded

98

86


User
Typewritten Text
86

User
Typewritten Text

User
Typewritten Text


Table 5.3 Factor Loading, Explained Variance, a \w

i

nbagh’s Alpha Based on Gender (continued)

Variables

Female

\_i\\n ),,f_
. KMO:- 855 Bartlett test: <0.001 KMO-MSA: 0.875; Bartlett test: <0.001

Factor 7: Vendor Regulation (FA-7)

Q2-18 | think the regulation of vendors along the sidewalk is nc

strict

Q2-17 | feel that the government should ban the vendors along

sidewalk
Factor 8: Vendor's Attraction (FA-8)

Q1-13 I intend to buy something from street vendors
Q1-12 | am interested in goods sold by vendors along this sidewalk
Q1-14 1 enjoy vendor activities in this sidewalk

ronbach’s Factor Variance Cronbach’s
Loadings | Explained (%) Alpha
4,300 0.840
0.861
0.882
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5.1.3.2 Important Factors Based on Age

Table 5.4 presents the summary the results of exploratory factor analysis and
reliability test based on respondent’s age. Note that respondent’s ages were divided
into two groups, namely, young (< 30 years) and old (> 30 years). It can be seen that
the KMO-MSA test resulted in a value of 0.865 (young) and 0.883 (old), which was
greater than 0.5, and the Bartlett test resulted in a value <0.001. This indicated that the
factor analysis procedure was justified.

The proposed solution.has nine (young) and seven (old) factors. Inspection of
the output confirms that.the facior structures make conceptual sense and that each
factor accounts for a substanual portion of the overall variance. The resulting factor
structure is presented in Fable 5.4, The factors are arbitrarily named as comfort,
sidewalk interaction; saf€ty, wvendor’s: attraction, ‘vendor problems, vendor
regulation, walking path, space availébility, and sidewalk condition. Factor 1,
comfort, refers to feeling of movement ea;iness, sufficiency of space for walking,
and presences of obstructions at-the sidewél‘k;‘—'such as physical features, vendors and
other pedestrian obstructions. Also, sidéWaIks cleanness increases comfortable
feelings. Factor 2, sidewalk interaction, éohltéins items of pedestrian intention to
interact with vendars. Factor 3, safety',' includes. items that assess pedestrian
perceptions regarding-vehicie-traffic-danger, sidewati strface conditions, and crime
attacking. Factor 4, vendor’s attractions, refers to street vendors existence in the
sidewalks, intention to look around and buy something on street vendor’s
commodities. Factor|5; vendor problemsicomprises-any:-matters arising from street
vendor activities. Factor 6, vendor  regulation,” includes perception of vendor
regulation .and..its_.implementation/enforcement. “Factor .7, walking, path, refers to
pedestrian’s choice of walking pathiwhen the sidewalk lis.crowded. Factor 8 (arise for
young only), space availability, refers to some items relating to availability of space
on the sidewalk for walking movement. Factor 9 (arise for young only), sidewalk
condition, includes items that assess pedestrian perception about easiness to access

public transport and sidewalk performance.



Table 5.4 Factor Loading, Explained Variance, and Cronbach’s Alpha Based on Age

Y.oung Old
Variables KMO-MSA: 0.865;-Bartleti test: <0.001 KMO-MSA.: 0.883; Bartlett test: <0.001
Factor © Variance Cronbach’s Factor Variance Cronbach’s
Loadings | Explained (%) Alpha Loadings | Explained (%) Alpha

Factor 1: Comfort (FA-1) 28.758 0.847 23.771 0.897
Q1-9 I can move freely without obstruction from vendors 0750 . 0.741
Q1-8 1 am not impeded by other pedestrians 0746 0.680
Q1-10 Ihave enpugh space to avoid the vendor's obstruction without 0/689 0.761

decelerating my pace =
Q1-7 I can move freely without obstruction from physically ‘

0.680 0.690

features (phone boxes, column, bench, etc)
Q1-6 1think that the street vendors keep the sidewalk clean 0.676:
Q1-5 |think that the sidewalk is flat enough to accommodate 0603 y

wheelchair users ' ==
Q1-4 1think 'Fhat the available sidewalk width can accommodate blsa7 2 0.640

pedestrian flow =
Q1-20 1 can choose my walking speed freely ¥ 0.764
Q1-21 1 can overtake other pedestrians easily 0.762
Q1-19 | think that the total width of sidewalk is wide enough 0.728
Q1-22 At the crosswalk, sidewalks are at the same grade level as 0632

streets, so | can move easily for crossing roadway '
Q1-11 1| feel comfortable walking through this sidewalk with the 0.586

presence of on street vendors '
Factor 2: Sidewalk interaction (FA-2) 9.290 0.833 13.138 0.852
Q2-15 | love shopping along sidewalk 0.769 0.786
Q2-14 On street vendors make me easy to buy something 0.749 0.743
Q2-16 My friends or my relatives like to walksalong,this sidewalk 0.746 0.735
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Table 5.4 Factor Loading, Explained Variance, and Cronbach’s Alpha Based on Age (continued)

Y.oung Old
Variables KMO-MSA: 0.865;-Bartleti test: <0.001 KMO-MSA.: 0.883; Bartlett test: <0.001
Factor © Variance Cronbach’s Factor Variance Cronbach’s
Loadings | Explained (%) Alpha Loadings | Explained (%) Alpha
Q2-13 | will walk along this sidewalk only for shopping 0701 0.744
Q2-1  1think this sidewalk is crowded because of a large amount of
. 0.583 |
pedestrians, not the presence of vendors
Q2-8 | want to look around commodities sold by vendors 0.644
Q2-10 1 should walk in the sidewalk although the sidewalk is o
0.564
crowded by vendors . &
Factor 3: Safety (FA-3) "';_5.727 0.801 6.527 0.812
Q1-2 | feel safe from trips, slips and falls 0.861. 0.872
Q1-1 | feel safe from vehicle traffic danger 0.839 0.863
Q1-3 | feel safe from intimidation or physical attack 0715 =7/, 0.745
Factor 4: Vendor's Attraction (FA-4) 5—369 0.816 4.421 0.845
Q1-13 | intend to buy something from street vendors ~0-810 TR 0.720
Q1-12 | am interested in goods sold by vendors along this sidewalk 0.782 0.689
Q1-14 | enjoy vendor activities in this sidewalk 0.696 0.660
Factor 5: Vendor Problems (FA-5) 4.236 0.669 7.808 0.782
Q1-16 | think that too many buyers cause this sidewalk crowded 0.788 0.755
Q1-17 1 think that the number of pedestrians in this sidewalk is too
. o 0.766 0.710
large, causing this sidewalk crowded
Q1-15 1think that too many street vendors occupy this sidewalk 0.680 0.691
Q2-9  Walking slowly to enjoy goods from street vendors is
. ; : 0.623
inconvenient for other pedestrians
Q2-3 | found delay when | walk along this sitlewalk 0.591
Q2-2  1think if the vendors is prohibited, the velume of pedestrians 0.554

will be higher
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Table 5.4 Factor Loading, Explained Variance, and Cronbach’s Alpha Based on Age (continued)

Y.oung Old
Variables KMO-MSA: 0.865;-Bartleti test: <0.001 KMO-MSA.: 0.883; Bartlett test: <0.001
Factor © Variance Cronbach’s Factor Variance Cronbach’s
Loadings | Explained (%) Alpha Loadings | Explained (%) Alpha

Factor 6: Vendor Regulation (FA-6) 3.728 0.781 3.141 0.747
Q2-18 Isttrr:::?k the regulation of vendors along the sidewalk is not that 0588 ' 0.801
Q2-17 I_feel that the government should ban the vendors along the 0.819 0.729

sidewalk )
Factor 7: Walking Path (FA-7) | 3521 0.728 4.080 0.696
Q2-12 In this sidewalk segment, walking on the roadway is more

. A : 0.824 0.787

convenient than walking in the sidewalk
Q2-11 I_W|II stlll_walk on the roadway (pavement) even when the 0.807 0.807

sidewalk is very crowded 1.
Q2-6  This sidewalk is too narrow to accommodate the vendors and = 0507

pedestrians e '
Factor 8: Space Availability (FA-8) 6.709 0.807
Q1-21 1 can overtake other pedestrians easily 0.758 o
Q1-20 | can choose my walking speed freely , 0.725
Q1-22 At the crosswalk, sidewalks are at the same grade level-as 0.698

streets, so | can move easily for crossing roadway :
Q1-23 1think that | can enter/exit to/from this sidewalk easily 0.633
Q1-19 1 think that the total width of sidewalk is wide enough 0.609
Factor 9: Sidewalk Condition (FA-9) 3.183 0.535
Q1-25 If I want to access public transport, it is easy to find bus 0.784

stop/BTS Station in this sidewalk '
Q1-27 From my opinion, this sidewalk is bad-fer pedestrians 0.636
Q1-26 1don't mind delays as long as | am comfortable 0.548
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5.1.3.3 Important Factors Based on Walking Frequency

Walking frequency was divided into two groups, namely, “daily walking” that
represent respondent who walk on the observed sidewalk daily to one time per week
and rarely walking” that refers to respondent who walk less than one time per week in
frequency. The KMO-MSA test for daily and rarely group were 0.886 and 0.845,
respectively; and the Bartlett test resulted in a value <0.001, so the factor analysis
procedure was appropriate. The principal gomponent extraction with VARIMAX
rotation resulted in eight factors for each-daily and rarely, and they were arbitrarily
labeled based on the attributed-covered as in-Table 5.5. Only variables with factor
loadings greater than 0.5 were-.chesen (Hair et al., 2000).

The first factor (Comfort) refers to walking comfort, which is related to the
impact of street vendors and the available space for walking, the existence of
obstructions along the" sidewalk, such;-as physical  features, vendors and other
pedestrian obstructions. An addition, the eivé-ilable sidewalk width can accommodate
walking and vendor activities. “Also, sidewalks cleanliness increases comfortable
feelings. The second factor (Sidewalk Intéra}ction) includes some items relating to
pedestrian intention to interact with vendoits. Jffhe third factor (Space Availability)
signifies movement easiness, sidewalk accésgs'l'bility and space availability for walking
movement. The foufth—factor(Safety) presents pedesirian perceptions regarding
vehicle traffic danger; sidewalk surface conditions, and crime attacking. The fifth
factor (Vendor’s Attraction) signifies the existence of street vendors along the
sidewalks, and-pedestrian’syintentioncto look around-andybuy products from street
vendor’s commadities.” The sixth factor (Vendor Problems) represents potential
walking. movement. problems. caused. by _street vendor activities,”which may come
from the vendors, buyers, or pedestrians. The seventh factor (Walking Path) contains
two items regarding pedestrian action when sidewalk is crowded. The eighth factor
(Vendor Regulation) includes two items relating to implement of vendor regulation
and the enforcement.



Table 5.5 Factor Loading, Explained Variance, and Cronbach’s Alpha Based on Walking Frequency

Daily, Rarely
Variables KMO-MSA: 0.886; Bartletitest: <0.001 KMO-MSA: 0.845; Bartlett test: <0.001
Factor “Variance Cronbach’s Factor Variance Cronbach’s
lroadings. | Explained (%) Alpha Loadings | Explained (%) Alpha
Factor 1: Comfort (FA-1) 25.590 0.859 10.297 0.842
Q1-10 1 have enough space to avoid the vendor's obstruction 0ifod ' 0.689
without decelerating my pace
Q1-9 I can move freely without obstruction from vendors Q#7283 0.786
Q1-6 | think that the street vendors keep the sidewalk clean 0.698 ~ 0.612
Q1-7 I can move freely without obstruction from physically ‘
0.656 0.734
features (phone boxes, column, bench, etc)
Q1-5 1think that the sidewalk is flat enough to accommodate 0655 <
wheelchair users J
Q1-8 1 am not impeded by other pedestrians 0.601 4l 0.766
Q1-4 | think that the available sidewalk width can accommodate 24
. 0.592 —
pedestrian flow =
Q1-11 | feel comfortable walking through this sidewalk with the 07581 d
presence of on street vendors :
Factor 2: Sidewalk interaction (FA-2) 10.446 0:850 24.718 0.831
Q2-15 1 love shopping along sidewalk 0.777 0.773
Q2-16 My friends or my relatives like to walk along this sidewalk 0.755 0.699
Q2-13 1 will walk along this sidewalk only for shopping 0.740 0.724
Q2-14 On street vendors make me easy to buy something 0:739 0.760
Q2-8 | wantto look around commodities sold by vendors 0.625 0.622
Q2-1 1think this sidewalk is crowded because of a large'amount
: 0.560
of pedestrians, not the presence of vendors
Q2-10 1 should walk in the sidewalk althoughsthe 'sidewalk is 0,543

crowded by vendors
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Table 5.5 Factor Loading, Explained Variance, and Cronbach’s Alpha Based on Walking Frequency (Continued)

Daily, Rarely
Variables KMO-MSA: 0.886;. Bartleti.test: <0.001 KMO-MSA: 0.8455 Bartlett test: <0.001
Factor “Variance Cronbach’s Factor Variance Cronbach’s
lroadings. | Explained (%) Alpha Loadings | Explained (%) Alpha
Factor 3: Space Availability (FA-3) 6.448 0.824 7.245 0.801
Q1-22  Atthe crosswalk, sidewalks are at the same grade level as 04762 ' 0.716
streets, so | can move easily for crossing roadway
Q1-23 1 think that | can enter/exit to/from this sidewalk easily 0:698 0.613
Q1-21 1 can overtake other pedestrians easily 0.683 - 0.748
Q1-20 | can choose my walking speed freely 0.600 ) 0.738
Q1-19 1 think that the total width of sidewalk is wide enough 0.588
Factor 4: Safety (FA-4) o 6.351 0.812 5.853 0.792
Q1-2 | feel safe from trips, slips and falls 0.871 '-",-f _ 0.858
Q1-1 | feel safe from vehicle traffic danger 0.842 2 0.848
Q1-3 | feel safe from intimidation or physical attack 0.746 ‘ 0.743
Factor 5: Vendor's Attraction (FA-5) 4.958 g 0.825 6.396 0.834
Q1-12 1am interested in goods sold by vendors along this sidewatk 0:768 ' 0.774
Q1-13 | intend to buy something from street vendors 0.756 0.839
Q1-14 1 enjoy vendor activities in this sidewalk 0.652 0.749
Factor 6: Vendor Problems (FA-6) 4120 0.690 4.836 0.720
Q1-16 1 think that too many buyers cause this sidewalk.crowded 0.796 0.835
Q1-15 1 think that too many street vendors occupy this sidewalk 0.739 0.676
Q1-17 1think that the number of pedestrians in this sidewalk is too 0.737 0.792

large, causing this sidewalk crowded
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Table 5.5 Factor Loading, Explained Variance, and Cro ‘\. s Alpha Based on Walking Frequency (Continued)

Rarely

Variables artlett test: <0.001 KMO-MSA: 0.845; Bartlett test: <0.001
e|=Cronbach’s Factor Variance Cronbach’s
| Explained (%)= Alpha Loadings | Explained (%) Alpha
Factor 7: Walking Path (FA-7) ="/ 3630 . 0.737 3.904 0.785
Q2-12 In this sidewalk segment, walking on the roadway is more A \ 0.833
convenient than walking in the sidewalk y J ' \ \ '
Q2-11 1 will still walk on the roadway (pavement) even when
. . 0.845
sidewalk is very crowded
Factor 8: Vendor Regulation (FA-8) 4.120 0.795
Q2-18 1 think the regulation of vendors along the sidewalk is not
. 0.871
that strict
Q2-17 | feel that the government should ban the vendors along the 0.840

sidewalk
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5.1.3.4 Important Factors Based on Trip Purpose

Table 5.6 presents summary results of exploratory factor analysis and reliability
test based on respondent’s trip purposes. Note that trip purposes were divided into
two groups: work/school and recreational groups. Work/school group categorized
pedestrian that their purpose was to go to/from work or school, whereas recreational
was the group for pedestrian that their trip purpose is to shopping, sightseeing,
visiting friend/family and others. It can he seen that the KMO-MSA test resulted in a
value of 0.868 (work/school) and 0.877 (recreational), which was greater than 0.5,
and the Bartlett test resulted-in-a value-<0.001.Fhis-indicated that the factor analysis
procedure was justified.

The proposed solution has eight factors for both work/school and recreational
groups. Inspection of‘the gutput/confirms.that the factor structures make conceptual
sense and that each fagtor accoeunts for é substantial portion of the overall variance.
The resulting factor structure is presented |n Table 5.6. The factors were arbitrarily
named as comfort, sidewalk interactioh, “space availability, safety, vendor’s
attraction, vendor problems, vendor t"e‘gu‘lation, and walking path. Factor 1,
comfort, refers to feeling of mevement ea'-singss, sufficiency of space for walking,
and presences of obstructions at the sidewalk; such-as physical features, vendors and
other pedestrian obstructions:—Ailso; sidewaiks cieanness increases comfortable
feelings. Factor 2, sidewalk interaction, contains items of pedestrian intention to
interact with vendors. Factor 3, space availability, refers to some items relating to
availability of space onithesidewalk ferswalking imovement, Factor 4, safety, includes
items that assess pedeStrian perceptions regarding” vehicle traffic danger, sidewalk
surface..conditions,.and crime. attacking.. Factor-5, vendor’s attractions, refers to
street vendors existence in the'sidewalks, pedestrian intention to-look-around and buy
something on street vendor’s commodities. Factor 6, vendor problems, comprises
any matters arising from street vendor activities. Factor 7, vendor regulation,
includes perception of vendor regulation and its implementation/enforcement. Factor
8, walking path, refers to pedestrian’s choice of walking path when the sidewalk is

crowded.



Table 5.6 Factor Loading, Explained Variance, and Cronbach’s Alpha Based on Trip Purpose

Work/sehool Recreational
Variables KMO-MSA: 0.868;-Bartleti test: <0.001 KMO-MSA: 0.877; Bartlett test: <0.001
Factor © Variance Cronbach’s Factor Variance Cronbach’s
Loadings | Explained (%) Alpha Loadings | Explained (%) Alpha

Factor 1: Comfort (FA-1) 25.198 0.853 26.578 0.871
Q1-9 I can move freely without obstruction from vendors or g 0.729
Q1-10 Ihave enpugh space to avoid the vendor's obstruction without d791 4 0.681

decelerating my pace L
Q1-6 | think that the street vendors keep the sidewalk clean 0.691 - 0.710
Q1-7 I can move freely without obstruction from physically -

0.660 0.706

features (phone boxes, column, bench, etc) i
Q1-5 Ithink that the sidewalk is flat enough to accommodate 0 647 1 0.656

wheelchair users ¢,
Q1-8 | am not impeded by other pedestrians 0.629 " 0.675
Q1-11 | feel comfortable walking through this sidewalk with the ety

presence of on street vendors 0.563 = 0.545
Q1-4 Ithink 'ghat the available sidewalk width can accommodate 0.558 0.626

pedestrian flow :
Factor 2: Sidewalk interaction (FA-2) 9.804 0.856 6.690 0.848
Q2-15 1 love shopping along sidewalk 0.785 0.805
Q2-16 My friends or my relatives like to walk along this sidewalk 0.755 0.771
Q2-14 On street vendors make me easy to buy something 0.745 0.776
Q2-13 1 will walk along this sidewalk only for shopping 0731 0.710
Q2-8 I want to look around commodities sold by venders 0.673
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Table 5.6 Factor Loading, Explained Variance, and Cronbach’s Alpha Based on Trip Purpose (continued)

Work/sehool Recreational
Variables KMO-MSA: 0.868;_Bartlett test: <0.001 KMO-MSA: 0.8775 Bartlett test: <0.001
Factor © Variance Cronbach’s Factor Variance Cronbach’s
Loadings | Explained (%) Alpha Loadings | Explained (%) Alpha
Factor 3: Space Availability (FA-3) 6.928 0.808 10.774 0.825
Q1-22  Atthe crosswalk, sidewalks are at the same grade level as 0729 ' 0.757
streets, so | can move easily for crossing roadway
Q1-21 1 can overtake other pedestrians easily 0.700 0.692
Q1-23 | think that I can enter/exit to/from this sidewalk easily 0.657 ~ 0.700
Q1-20 | can choose my walking speed freely 0621 ) 0.663
Q1-19 1 think that the total width of sidewalk is wide enough 0.606 : 0.643
Factor 4: Safety (FA-4) o 6.513 0.826 5.690 0.786
Q1-2 | feel safe from trips, slips and falls 0.888 -",-f _ 0.858
Q1-1 | feel safe from vehicle traffic danger 0:847 2 0.854
Q1-3 | feel safe from intimidation or physical attack 0754 ‘ = 0.716
Factor 5: Vendor Attraction (FA-5) 5.434—; 0.819 6.005 0.839
Q1-12 1am interested in goods sold by vendors along this sidewatk 0:784 ' 0.776
Q1-13 | intend to buy something from street vendors 0.778 0.818
Q1-14 1 enjoy vendor activities in this sidewalk 0.683 0.748
Factor 6: Vendor Problems (FA-6) 4.404 0.695 4.150 0.717
Q1-16 1 think that too many buyers cause this sidewalk.crowded 0,813 0.829
Qur |k e o pedesorsn s ek 607§
Q1-15 1think that too many street vendors occupy. this sidewalk 0.730 0.664
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Table 5.6 Factor Loading, Explained Variance, and "-.. onb

’s Alpha Based on Trip Purpose (continued)

~ Warkfsehoo Recreational
Variables . KMO-MSA: 0.868;-Bartlett test: <0.001 KMO-MSA: 0.877; Bartlett test: <0.001
~|=——Factol Variance{-Cronbach’s Factor Variance Cronbach’s
_..,u Jings xplained (%) Alpha Loadings | Explained (%) Alpha
Factor 7: Vendor Regulation (FA-7) - : \'\’q ~.0.747 3.653 0.798
Q2-18 | think the regulation of vendors along the sidewalk is nc \\ 0.860
strict \ \ '
Q2-17 | feel that the government should ban the vendors along A B 0.823
sidewalk \ '
Factor 8: Walking Path (FA-8) 3.428 0.776
Q2-12 In this sidewalk segment, walking on the roadway is more 0.827
convenient than walking in the sidewalk '
Q2-11 1 will still walk on the roadway (pavement) even when the 0.843
sidewalk is very crowded '
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5.2 Model Development with Regression Analysis

5.2.1 Ratings of Level of Service Values

Sidewalk segments were also surveyed in this study. The contents included
pedestrian performance questionnaire survey, pedestrian volume survey, the number
of pedestrians that interact with vendors, and the number of pedestrian that walk
outside the sidewalk. Among these surveys, pedestrian interview covers 1904
respondents. Respondents were asked to (give real time assessment of the sidewalk.
Respondents were asked to-give a score from.one to ten, where one represents the
lowest and ten represents the-highest rating.

A ratings scale issmodified from a model proposed by Jaskiewicz (2000). A
scale of 1 to 10 is suffieientto accurately cover the range of sidewalk performance.
Table 5.7 shows the levelof service categp"-r"ies based on the score of assessment.

Table'5.7 Level of Service Categories

Pedestrian LOS . Model score
A i 9.0<LOS
© 7.0<L0OS<90
'~ 50<L0OS<7.0
3.0<L0S<5.0
2.0<LOS<3.0

LOS=2.0

M| m{ig|O | ®@

The distribution of theipedestrian LOS can'be seen injFigure 5.1. The horizontal
axis is the assessing grades and the vertical axis Is the percentage of each grades. It
can be-seen.that pedestrian.LOS C.is the jpeak, of .the LOS distribution and the
percentage’ values-decrease gradually from the ‘peak’ toward Both-sides. Grade C
occupies the largest proportion, followed by grades D and B, whereas grades A, E,
and F are smaller.

From Figure 5.1, most of pedestrians feel the sidewalk environment is
acceptable, whereas, the perceptions of good and poor conditions of sidewalk are few.
It means that when the pedestrians assess the LOS, the result converges on middle
grade and very little of pedestrians assess the extreme good and poor of sidewalk
condition.
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50%-

42%

40%-

30%-

20%-

10%

0%

Pledestrian LOS

;igl]re 54 Pédestrian LOS distribution

5.2.2 Development of Béfc:jes'trian- LOS I'\él,o(-jel

The data surveys for devel"ob‘ihg thé’;ﬁwd'del were undertaken in a total of eight
sidewalks located in commerual areas mfbbth Bangkok and Jakarta. In Bangkok,
observations were conducted in Bang Rak,:SHom On Nut, and Pratunam districts.
Data collections in Jakarta were conducted m‘l\/lampangh Sabang, Jatinegara Pondok
Kopi, and Jatmegaga;S‘raﬁraTaas.—Thage_lﬁcat—Gn‘s—weire chosen because of the
following reasons: si_déwalks are available and considér‘ed feasible to observe, the
volume of pedestrian |"s considered high, and there are?treet vendor activities along
the sidewalk. Obsérvations were iconducted-during daytime|start from 10.00 a.m. to 6
p.m. Since the wendor characteristics were different between daytime and night-time
in some-locations, the proposed model inqthis-study smay-be feasible,when applied in
daytime or'in‘the sidewalk with stmilar vendor characteristics.

Multiple regression method was conducted to analyze all data being proposed as
dependent and independent variables. The independent variables comprise of the
qualitative variables considered important concerning walking condition based on
pedestrian perception, and the measured variables relating to pedestrian traffic and the
amount of pedestrian who contact with vendors as well.

Pedestrian volume is considered one of the important independent variable.

Most of previous studies proposed pedestrian volume in their level of service model
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(Huang and Chiun, 2007; Landis et al., 2001; Tan et al., 2007; TRB, 2000). Pedestrian
volume is found to have negative relationship on sidewalk performance, increasing in
pedestrian volume will reduce sidewalk performance. The worst performance of
sidewalk is occurred when total volume is greater than sidewalk capacity. When it is
occurred, pedestrian find difficulties to pass through the sidewalk, then they are
forced to walk on the roadway. Besides pedestrian population, another reason why
people tend to walk outside the sidewalk is because of vendor activities, that set up
their commodities improperly, so sidewalk width reduced significantly. Therefore, the
number of pedestrian whe-walk outside the sidewalk is considered as one of the
independent variable. Vendor aetivities reduce capacity of the sidewalk because
people who stop in front of vendor’s stalls for buying and selling activities cause
obstruction for pedestrian flovw This study.tries to portrait pedestrian behavior related
to effect caused by vendor activities,-so the number of people who contact or interact
with vendors is considered as independe:r-lt variable. Other variables considered
important for the model are factors hased ‘on pedestrian perception. As revealed in
previous studies, evaluation of sidewalk pérfprmance is not only take into account
volume and geometry aspect, but aiso impdrta'r"’i't to consider qualitative aspect (Byrd
and Sisiopiku, 2006;, Jaskiewicz, 2000). ThiS"s'tudy reveals four factors considered
important on sidewaks—performancethat can be used-as qualitative independent
variables, namely, comfort, vendor’s attraction, vendor problems, and safety.
Therefore, to establish the level of service model using multiple regression analysis,
this study propose sidewalk tperformance:'score (as «dependent variable and seven
variables as independent variables, namely, (a) FA-1. Comfort, (b) FA-2: vendor’s
attraction, (c),FA-3: vendor problems,.(d).FA-4: ‘safety, (), pedestrian volume, (f) the
number “of pedestrian®who Wwalk<outside 'the sidewalk, and”(g)-the number of
pedestrian who interact with street vendors.

Several variable transformations and combinations of the factor are analyzed to
build eleven final models. The models are established based on source data that
elaborated by considering sidewalk locations, cities, and combination of all-data, as

can be seen in Table 5.8.
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Table 5.8 Basis of the Proposed Models

Model Source data Respozn dents Model Source data Respozn dents
1 Combined all-data 1904 7 Mampang 59
2 Jakarta 523 8 Bang Rak 351
3 Bangkok 1381 9 Pratunam 276
4 Sabang 135 10 Silom 375
5 Jatinegara Pondok Kopi e 11 On Nut 379
6 Jatinegara Stasiun 164

-

Table 5.9 displays.results of multiple regression analysis including coefficient
of regressions, t-statisties, b<tatistic, R? and adjusted R® for the eleven models.
Variables show in the table are anly WhicI:_h statistically significant.

For comparing the models, F-tesf_;i.s performed since it is most useful for
comparing models that differ’by more th'.an"one independent variable. In this regard,

the F-test is conducted to test the null and ’afl_:!;er,_native hypotheses as follows:

Ho:all By=0
Hy :all B #0 2l
Then, the formula of F test is as follows; 1
SSE, —SSE.
F= % =~ F (1-o; dfg - dfi, df) (5.1)
df,
where,

SSEr = Sum of Square Error from the all-data model

SSEg c=:Suntof Square-Error from the sumof SSEgfrom the separated models

Dfg = =>ni—pr 2N sum of sample size from separated models; pr : sum of
variables from separated models

dfs = nt — pg; hy: sample size total; pr: the number of variables in all-data

model



Table 5.9 Estimated Regression Coefficients

Model 1 | Model2 | Model3 | Modera | Model5 | “Modele™| Model7 | Model8 | Model 9 M;’ge' Mi’fe'
Variables Jatinegara Ly Ban
Combined | Jakarta Bangkok Sabang Pondok g Mampang kg Pratunam Silom On Nut
Kopi | Stasiun Ra
Constant 4.723" 5.884" 3.083" 10,404 4:344° 2.74" 4.327" 7.648" 2.486™" 0.79 4.788"
(7.15) (8.287) (3.296) | @2.512) 4 (13.127) | ' (4.58) (8.597) (5.188) (1.886) (0.636) | (1.842)
FA-1 (Comfort) 0.495 0.37 1.338 \ |+ 0.843 1.727 1.024
(4.677) (3.462) (6.316) (4.409) (3.946) (3.075)
FA-2 (Vendor’s attraction) -0.545 s -0.99
(-2.334) / (-3.811)
FA-3 (Vendor problems) -0.174 -0.329 -1.004 -0.898
(-1.818) | (-2.971) (-5.371) = (-1.647)
FA-4 (Safety) = 1.355
(4.04)
Pedestrian volume (ped/15 0.001" 0.011" 0.105" -0.001”
min/m) (2.604) (4.122) (3.83) | (-2.182)
Walking outside sidewalk -0.04
(ped / 15 min) (-4.27)
The number of interact with | -0.007™"
vendors (ped/15 min) (-1.783)
F test 9.947" 14.275" 20.166" 28.848" | 16:994" 19.435" 12.51" 7.966" 9.459" 16.319" | 1.3000
R? 0.245 0.211 01270 0.507 0.395 014837 05582 0603 0.259 0.386 0.302
adj. R? 0.221 0.196 0.257 0.490 0372 0.415 0.490 0:527 0.232 0.362 0.07

Note: *p<0.01 **p<0.05 ***p<0.1
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Firstly, comparison model based on sidewalk location is undertaken. The model
of all Jakarta data is compared to the models for each sidewalk located in Jakarta
(Model 2 vs. Models 4-7). Typically, the models for each location and Jakarta
combined model can be shown by following equations:

Yiakarta = B2,1 + B21Xo1 + B2,2X2,2 + B2,3 X3 + ... + B2xXok

Ys=Bs1+Bs1Xs1 + BgoXs2 + BazXaz + ... + BapXak

Y5=Bs1+ Bs1Xs1 + Bs,2Xs50 + BsgXs g+ ... + BsXs

Ye=Bg1+ Bs1Xs1 + Bg,2Xe,2 + Bs,sXe 3% ot BekXok

Y7=B71+ B71X714B72X7:2 + B7,3 X3+t By X7k
Hypothesis:

Ho:Bs1=Bs1=Bs1.=Bz1, ... . y Bak = Bsg=Bek =Bk

Hi : not Hy ;

The result of calculation vields Fies= 22.8481057, then compare to the value in F
distribution table with @'= 0.05 (Fiupe = 2.60). Since Frest > Fiple, then reject Ho, it
means that separated modgl (based on sidewalk location) is better than all Jakarta data
model.

Similar procedures are perfermed to ci-omlbare the model of all Bangkok data to
the models for each.sidewalk located in Ban'g'kt)k (Model 3 vs. Models 8-11). The
result of calculation -generateFgsi= 225787652, then-compare to the value in F
distribution table with™a = 0.05 (Fiape = 2.37). SinCe Fiest > Fraple, then reject Ho, it
means that separated model (based on sidewalk location) is better than all Bangkok
data model.

Then, the F-test procedures are conducted to compare the models on the basis of
cities. Models for all Jakarta data.and.Bangkok data.are compared to combination of
all data accepted (Model 1 vs.‘Model 2-3) to'test fellowing-hypotheses:

Yeombined = B11+ B11X11 + B1,2X1,2 + B1,3X13 + ... + BreXak

Yiakata ~— = B2a+ B21Xo1 + B2,2X2,2 + B2,aXas + ... + BoxXok

YBangkok = Bz + B31X31 + B3,0X3,2 + B3,3X33 + ... + B3pXak
To test following hypotheses:

Ho: B21=Bsj;........ ; Box = Bak

Hi : not Hy
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The result of calculation yields Fist = 14.8153495, then compare to the value in F
distribution table with o = 0.05 (Fiaple = 3.84). Since Fiest > Fraple, then reject Ho, it
means that separated model (models based on cities) is better than combined model.

Lastly, similar procedures are performed to compare the model of combination
all-data to the models for each sidewalk (Model 1 vs. Models 4-11).

Yecombined = B11 + B1,1X11 + B1,2X1,2 + B1,3X1 3+ ... + B1eXak

Y4=Ba1+ Bg1Xg1 + Ba2Xap + BsgXog+ ... + BawXyx

Ys5=Bs1+ Bs1Xs1 + Bg,2Xs,2 + Bs,sXe 34 ot Bs kXs

Y11=B111 + B11, X011 B ia2X11,2 + B1a,aXags ... + BraxXiak
Hypothesis:

Ho:Bs1=Bsi=".... EBAL L i Bak=Bsg= "0 = Bk

Hi : not Hy '
The result of calculationgenerate Fist = 22 52189, then compare to the value in F
distribution table with a = 0.05 (Fiapie = 2.37). Since Frest > Fiple, then reject Ho, it
means that separated model (based on sidewalk location) is better than combined
model. =

According to E-test of alf the eleven models estahlished, it can be concluded
that pedestrian level of service-model-based on the sidewalk locations is better than
combined model. Therefore, to find the best PLOS madel, it can be selected among
models 4 to 11. By comparing among eight individual models in Table 5.9, Model 8
has the largest-adjusted IR value thatjindicate it is ithe best<model. Model 8 can be
shown as follows:

Y.=7.648+ 1.727X;.- 0.990X; -.0.001X3 (5.2)

p (0.786)" (<0.588) ©(-0.401)
where,
Y = Pedestrian LOS (score of sidewalk's performance by pedestrian)
X1 = FA-1 (Comfort, pedestrian’s perception about sidewalk comfort)
X, = FA-2 (Vendor’s attraction, refers to street vendors existence in the sidewalks,

pedestrian intention to look around and buy something on street vendor’s

commodities)
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X3z = Pedestrian volume (the number of pedestrian passing in the sidewalk per 15
minutes per 1 meter width, ped/15 min/m)

To compare among independent variables, it is important to convert all
variables into standard unit, and multiple regression analysis provides standardized
data termed beta (B) coefficient. Standardization converts variables to a common scale
and zero variability, with a mean of zero (0.0) and standard deviation of one (1.0).
According to beta (B) coefficient values, as can be seen in equation (5.2), comfort has
the most impact. This agrees with accepied practice, that pedestrians need a
comfortable sidewalk to support their walking activities (Jaskiewicz, 2000; Rahaman
et al., 2005; Sarkar, 2003). In" fact, pedestrian comfort is a problematic aspect of
sidewalks with various vendor activities. Comfort is the first impression they have
about the sidewalk and influence  their feeling of evaluation of the sidewalk as a
whole. Vendor’s attraetion’is' the nextiimportant component. Because of vendor
existences, pedestrian give: more attentio:h in selling/buying and other vendor
activities. Their intention to interact with” vendors influences overall sidewalk
performance. Negative coefficient indicat'e‘ré"more contact between pedestrians and
vendors cause decreasing in ‘sidewalk pérfolfmance value. Although that seems
contrary to accepted. practice, it 1s found that the lowest importance variable of the
pedestrian volume, When-compared-to-the-other-components.

This study focuses on establishing pedestrian tevel of service for sidewalk
segment in the commercial area with street vendor activities. Considering pedestrian
perceptions, pedestriamtrafficyyand:pedestrianibehavion teward vendor’s activities as
affected variables, pedestrian level of service model is proposed by analyzing the
relationship .among. pedestrian _level. of. service"and .these variables. Finally, a
pedestrian ‘LOS ! is found with “three "significant”independent “variables. The three
variables include both qualitative and quantitative variables. In association with
pedestrian perceptions, two variables that are significantly influence the pedestrian
LOS are comfort and pedestrian intention to interact with vendor’s activities. Another
independent variable is associated with pedestrian volume.

Different with previous developed pedestrian LOS model that consider
traditional variables traffic and geometry (Huang and Chiun, 2007; Landis et al.,
2001; TRB, 2000) or environment variables (Jaskiewicz, 2000; Sarkar, 2003), our
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developed model provides different point of view in evaluation of sidewalk
performance by incorporating pedestrian feelings of walking condition. Also, by
considering street vendor activities, this model is useful for evaluation of the sidewalk
in the commercial districts in developing cities. Street vendor activity is one of the
unique sidewalk characteristic that is found mostly in the developing cities only. Their
obstructions in walking movement are not taken into account in the previous

pedestrian LOS model that came from developed countries.

5.3 Model Developmentwith SEM

Structural equatien modeling (SEM) was used to test the proposed models and
hypothesized the interaction between Variables. In order to structure the causal
relationships between 46'variahles (part 1'énd 2 of guestionnaire) which were selected
as being the key measures and the indicators of sidewalk performance, four latent
variables were estimated; namely, “pedestrian perception of traffic”, “pedestrian
perception of interaction”, “pedestrian perceptions of sidewalk condition”, and
“pedestrian perception of sidewalk performance”. The data collected from 1381 and
523 respondents of Bangkok-and Jakarta were analyzed by using SEM software
package called AMOS 7 (Analysis of Moment Structires) to test the measurements
and structural model based on maximum likelihood method of estimation (Byrne,
2010).

In this section ,of the-thesis, the.analysis of .Bangkok sample data is presented
first, followed by the sample data from Jakarta. In.each part, after testing the validity

of the measurement model, the analysis of the struetural model is presented.

5.3.1 SEM Model for Bangkok
5.3.1.1 Validity of the Performance Measures and the Indicator

The aim of testing the construct validity of performance measurement variables
is to examine the degree to which a latent variable measures what it intends to
measure. Construct validity testing is consisted of several sub-dimensions, all of
which should be satisfied to achieve construct validity. These sub-dimensions include:

scale reliability, convergent validity, and discriminant validity.
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A. Scale reliability testing of performance measures

The scale reliability is the internal consistency of a latent variable and is
quantified most commonly using Cronbach’s alpha coefficient. The objective of
testing the reliability of a construct is to figure out how each measured/observed
variable represents its correspondent latent variable.

Table 5.10 shows the reliability test results of latent variables according to the
SPSS software package analysis. Cronbach’s alpha values are 0.829 for “pedestrian
perception of traffic”, 0.749 for “pedestrian‘perception of interaction”, and 0.672 for
“pedestrian perceptions..of-sidewalk’ condition”= These reliability values are
satisfactory since the Cronbach’s alpha coefficients are all greater than 0.70, the
minimum value recommended by ‘Field (2005). The alpha value of “pedestrian
perception of sidewalk condition” is,considered within the acceptable range (o = 0.6)
though it quite low (George and Mallery;‘ 2010; Gliem and Gliem, 2003; Hair et al.,
2006; Zhang, 2006). ™

Table 5.10 Latent Variables, Measurehjeﬁt Variables and Cronbach’s Alpha

Coefficients of Bangkok Data

Latent Measurement Viariables Cronbach’s
variables g a
Pedestrian FA-7: Space Availability ’ 0.829
perception of Q2-11 think this sidewalk is crowded because of a large
traffic amount of pedestrians, not the presenee of vendors

Q2-2: I'think if the vendors is prohibited, the volume of
pedestrians will be higher

Q2-3: | found delay when | walk along this sidewalk

Q2-4:"The street/vendars.occupy too many spaces injthis
sidewalk

Q2-5 :1 think pedestrians with visual impairment can walk this
sidewalk easily

Q2-6:This sidewalk is too narrow to accommodate the
vendors and pedestrians

Q1-9: I can move freely without obstruction from vendors

Q1-10: I have enough space to avoid the vendor's obstruction
without decelerating my pace

Q1-20: I can choose my walking speed freely

Q1-21: I can overtake other pedestrians easily
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Table 5.10 Latent Variables, Measurement Variables and Cronbach’s Alpha
Coefficients of Bangkok Data (continued)

Latent . Cronbach’s
. Measurement variables
variables a
Pedestrian FA-5: Vendor regulation 0.749
perception of FA-6: Sidewalk interaction
interaction Q1-12: 1 am interested in goods sold by vendors along this
sidewalk

Q1-14: 1 enjoy vendor activities in this sidewalk

Q2-7: It is easy to interact withithevendors

Q2-8: I want to look around commodities sold by vendors

Q2-9: Walking slowly to enjoy geods froem street vendors is
inconvenient for-other pedestrians

Q2-10: L sheuld walk in the sidewalk although the sidewalk is
crowdedsby vendors

Pedestrian FA-1+Comfert 0.672
perceptions of | FA-3: \efdopproblems -

sidewalk FA-47Safety 3 i

condition FA-8: Sidewalk Condition

Pedestrian In overall, kwould give . points for the performance of this sidewalk.

perception of (1 - 10 score where 1 for the dlowest and 10 for the highest)
sidewalk
performance

#

B.  Convergent validity testing of performance measures

The purpose of convergent validity tesfing-is to measure the correlation between
latent variable and its corresponding items (observed variables). Ideally, convergent
validity is examined-by determining whether the items In a scale converge or load
together on a single -eonstruct in the measurement medel. However, if the factor
loadings are statistically significant, then the convergent validity exist (Dunn et al.,
1994). As sample size and statistical powerchave substantial effect on the significance
test, this statement needs expandings'In addition, assessing convergent validity should
also examine the averall fit of the measurement model, and the magnitude, direction,
and statistical significance of the estimated parameters between latent variable and
their indicators.

Table 5.11 summarizes the model parameters assessed and all factor loadings
are found to be significant at o = 0.001. An assessment of the overall fit of the

measurement model is going to be performed after presenting the final model.
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Table 5.11 Latent Variables and Their Indicators with Factor Loadings of Bangkok

Data
Latent . Factor
. Indicators .
variables loadings
Pedestrian FA-7: Space Availability 0.999
perception Q2-1: | think this sidewalk is crowded because of a large amount of -0.602
of traffic pedestrians, not the presence of vendors
Q2-2: I think if the vendors is prohibited, the volume of pedestrians 0.505
will be higher
Q2-3: | found delay when | walk along this sidewalk 0.465
Q2-4: The street.vendors occupy toosmany spaces in this sidewalk -1.260
Q2-5 :1 think pedestrians with visual impairment can walk this 0.481
sidewalkeasily 4
Q2-6: Thisssidewalk«s i0o narrow to accommaodate the vendors and 0.108
pedestiians
Q1-9: I can mowve freely, without ebstruction from vendors 0.468
Q1-10: | have enough space to avoid the vendor's obstruction 0.531
without degelerating my pace
Q1-20: | can cheosg my walking speed freely 0.811
Q1-21: IFcan gvergake other pedestrians easily 0.794
Pedestrian | FA-5: Vendor regulation 8 0.418
perception | FA-6: Sidewalk interaction . 0.811
of Q1-12: | am intergsted in goods sold by vendars along this sidewalk | 0.392
interaction | Q1-14: | enjoy vendor.activities in this sidewalk 0.429
Q2-7: It is easy to interact with the vendors 0.400
Q2-8: | want to look areund commedities sold by vendors 0.573
Q2-9: Walking slowly-10 enjoy goods from street vendors is 0.519
inconvenient for other pedestrians
Q2-10: lsshould walk in the sidewalicatthoughrthe sidewalk is 0.469
_crowded by vendors
Pedestrian FA-1: Comfort 0.621
perceptions | FA-3: Vendor problems 0.375
of sidewalk | FA-4: Safety 0.361
condition FA-8: Sidewalk Condition 0.576
Pedestrian In‘overall, I would give points forthe performance of this sidewalk.
perception of | (1410 score where 1 for the lowest and 10 for the highest)
sidewalk
performance

C. Discriminant validity testing of performance measures

Discriminant validity testing is used to measure the extent to which the items

representing a latent variable discriminate that construct from other items representing

other latent variables. For this test, we need to verify that scales developed to measure

different construct are indeed measuring different construct. This is particularly

important when constructs are highly correlated and similar in nature. In essence,

items from one scale should not load or converge too closely with items from
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different scale. Different latent variables that correlate too highly may indeed be
measuring the same construct rather than different constructs. The presence of
discriminant validity is denoted by relatively low correlations among variables
(constructs). Table 5.12 through Table 5.14 show the inter-correlation matrices for the
items of each observed variable.

Table 5.12 Inter-correlations for the Variables of “Pedestrian Perception of Traffic”

FA-7 | Q21| Q22| Q238|024 |025| Q26 |QL9| Q110 | Q120 | Q121
FA-7 | 1.000
Q2.1 | 0420 | 1.000
Q2.2 | 0311 | 0571 | 1.000
Q2.3 | 0.289 | 0520 | 0.505+| 1000
Q2.4 | 0227 | 0459 | 0.496"| 0627 | 4.000
Q2.5 | 0405 | 0.45140.326¢| 0278 | 0.330. |,1.000
Q2.6 | 0.005 | 0.208 | 0262 0207 | 0.247 |, 0.160 | 1.000
QL9 | 0493 | 0.281 | 0.244 |/0.247.4 0139 | 0:244 | -0.025 | 1.000
Q110 | 0528 | 0.275 | 0213/ 0497 | 0169 {10.291 | -0.042 | 0.651 | 1.000
Q1 20 | 0.809 | 0.278 | 0.202 | 0.189 | 0.127 _';,6'4.'2é3 0.049 | 0.383 | 0.423 | 1.000

Q121 | 0.802 | 0.286 | 0.198 | 0.18110.123 0325 0.000 | 0.368 | 0.389 0.680 | 1.000
Note: FA-7: Space Availability Ly Fd

Table 5.13 Inter-correlations for the Va_ri'a;bles of “Pedestrian Perception of
Interaction”

FA6 [LFAS5 | QL 12 | Q114 | Q27 (1028 | Q29 | Q210
FA-6 1.000 '
FA-5 0.453 | 1.000
Q1 12 | 0356 a1 Q061 §1:000
Q1 14 | 0382 90034 ¢ ‘0500 | 1.000
Q2.7 0.405 | 0178 | 0.121¢ | 0185 | 000
Q2.8 0.507 4l 0231 [ 0218 | 0238 | “01445 | [~ 1.000
Q2.9 0441 | 0254 | 0.165 | 0177 | 0235 | 0415 | 1.000

Q2_10 0.408 0.247 0.173 0.171 0.178 0.251 0.537 1.000
Note: FA-2: Sidewalk Interaction; FA-8: Vendor Regulation
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Table 5.14 Inter-correlations for the Variables of “Pedestrian Perception of Sidewalk

Condition”
FA-1 FA-3 FA-4 FA-8
FA-1 1.000
FA-3 0.291 1.000
FA-4 0.433 0.217 1.000
FA-8 0.416 0.424 0.267 1.000

Note: FA-1: Comfort; FA-3: Vendor Problems; FA-4:Saiety; FA-8: Sidewalk Condition

From those matrices above, It can be s€en that all inter-correlation calculated for
all constructs are below+0:90, indicating that-multicollinearity do not exist but
implying that the constructs.nave discriminant validity (Hair et al., 2006). The inter-
correlation in Table 5.12 through' Table 5.14 provide evidence that the variables are

different from each other and that they are complementary.

5.3.1.2 Analysis of thesStructural Perforrﬁance Model with SEM

This study applies structural equatiori’_;rr"\bdeling (SEM) method consistent with
the structure of the hypothesized model tﬁéf is, consisted of a number of direct and
indirect interdependencies between dependent a-_r.ld independent variables.

Basically, the procedural steps of SE’M' _C-ah be conducted with two main tasks:
specification of the miodel and evaluation of the model fit:
A.  Specification of the model

The proposed model_was established based on a series of literature reviews.
Each constructwas developed 1o take into accaunt the correlating previous researches.
Relationships among behavior, traffic, perception, and level of service had been
investigated:yin transportation «research. Althoughi severaly past ¢studies did not
investigate them under pedestrian “context, it is apparent that pedestrian behavior
influence pedestrian perceptions to some extent. Walking environments establish a set
of conditions for behavior. Once exposed in the public environment, pedestrians
experience a variety sensation related to comfort or stimulation and they have to make
a series of judgments and decisions while navigating the environment (Zacharias,
2001). Observing pedestrian attitudes, Tan et al. (2007) found relationships between
pedestrian behavior and level of service that sidewalk obstructions and traffic
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condition influenced level of service. Hence, it can be implied that traffic condition
influenced pedestrian perceptions.

From literature, relationships between pedestrian perceptions and level of
service have been proposed. For example, based on a variation of traffic and roadway
variables, Landis et al. (2001) revealed that perceptions about safety and comfort were
considered a significant factor for assessing level of service. Variables affecting
pedestrian’s sense of safety and comfort’ included lateral separation of sidewalk-
roadway, vehicle traffic, vehicle speed, and driveway access frequency and volume.
These variables were generated-and then tested-with-stepwise regression, forming into
a model to assess pedestrian-level of service. In a Similar vein, Jaskiewiz (2000)
proposed a method for evaluating pedestrian LOS based on trip quality derived from
pedestrian perceptions:"Nine spegific items were used to classify the characteristics or
features that contribute'to positive pedes_;cfian experiences. These measures included
enclosure/definition, complexity of path h_eiwork, building articulations, complexity
of spaces, transparencies, buffers, shades, free's, overhangs/awnings/varied roof lines,
and physical components/canditions. The"r?es_earch revealed that pedestrian level of
service needs variables more than valumes and Jéapacities (Jaskiewicz, 2000).

The hypotheses were stated in the foriﬁ"'éf a structural equation model. Based on
the extent literature related-to-pedestrian-ievel-of serviee and its influencing variables,
a conceptual relationship model with four latent constructs was proposed in Figure
5.2.
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Sidewalk Condition
Perception

Interaction
Perception

Sidewalk
Performance
Perception

Traffic
Perception

Figure 52 Proposed Hypothetical Model

In Figure 5.2, thesfour latent variables consist of pedestrian perception of
sidewalk condition (Sidewalk /Condition" Perception), perception of traffic and
movement (Traffic Pérception), perception of interaction between pedestrians and
street vendors (Interagtion: Perception), and. perception of sidewalk performance
(Sidewalk Performance Pergeption). Ped_e:s.tr-.i-an opinions are empirically assessed
toward their behaviors when they are encodrilfen’t__ed at the sidewalk with street vendors.
The perception of interaction between pédest_rians and vendors is formed when
pedestrians walk along the sidewalk and-h’éve to .interact with street vendors.
Similarly, while walking along the sidewalk, perceptions of traffic movement and
sidewalk condition are formed. These perceptions are believed to affect the sidewalk
performance.

According to the-proposed madel, the following hypotheses among the latent

variables are to be tested:

H;: Pedestriai perception ofi sidewalk condition/has a‘direct and positive effect
on the pedestrian perception of the interaction between pedestrians and
street vendors

H,: Pedestrian perception of the interaction between pedestrians and street
vendors has a direct and negative effect on the pedestrian perception of
traffic and movement

Hs: Pedestrian perception of the interaction between pedestrians and street

vendors has a direct and negative effect on the sidewalk performance
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H,: Pedestrian perception of sidewalk condition has a direct and positive effect
on the pedestrian perception of traffic and movement

Hs: Pedestrian perception of traffic and movement has a direct and positive
effect on the sidewalk performance

Hs: Pedestrian perception of sidewalk condition has a direct and positive effect
on the sidewalk performance

B. Evaluation of the model fit

The purpose of model-fit-evaluation is-to-determine how well the hypothesized
model as a whole explains the data. Once It IS determined that the fit of a structural
equation model to the gdata1s ‘adequate, performance measurement model is
completed. The concept modelpresented.in the Figure 5.2 is analyzed. Table 5.15 and
Figure 5.3 present the result'of SEM ;analysis for Bangkok dataset. This study
examines some fit indiges for the overéﬁ!lrmode| as listed in Table 5.16. Results

generally indicate a good fit for the proposéd structural relationships.

Table 5.15 Path Coefficients'among LatentVariables of Bangkok SEM Result

“Paths S Path Coefficients

Sidewalk condition-perception > Interaction perception 0.837
Interaction perception — * Traffic perception -0.647
Interaction perception > Sidewalk performance perception -0.190
Sidewalk condition perception———/ Traffi¢ pérception 1.414
Traffic perception— * Sidewalk performance perception 0.213
Sidewa!k condition perception =, *. Sidewalk ‘pérformance 0.305
percéption




0.621

0.375 0.361

FA-1
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0.576

FA-3 FA-4

FA-8

H,==0190.

Sidewalk Condition
Perception

H6: 0

0418 | FA-5

0811 | FA-6 H= 08y

0.392 | Q1-12

0429 | 01-14 Interaction

0.400 02-7 Perception

0.573 02-8

0.519 2-9
© A #0647 )

0469 | 02-10 :

»
»

fH,= 1.414™

Traffic
Perception

305" (.40

Performance

Sidewalk
Performance
Perception

Hs=0.213"

FA-7 {019 | 0110 | 0120 | 0121
§.999  0468° 0531 0.811 0.794
02-1 [ 022 023 | 02-4 | 02-5 | 02-6
-0.602 0505 0465 1260 0481 0.108

Note: *** p<0.001, ** p<0.01, * p<0.05
FA-1: Comfort; FA-3: Vendor Problems; FA-4: Safety; FA-8:/Sidewalk Condition;
FA-5: Vendor Regutation; FA-6: Sidewalk Interaction; FA-7:Space Availability

Figure 5.3 SEM Results for Bangkok
Table-5.16/Model-Fit Indices for SEM of Bangkok

Indices Results Remarks
Degree of Freedom' (df) 176
Chi-Sqtiare (32 1019.277 (p<0.000)
Goodness of Fit Index (GFI) 0.940 Good fit model
Adjusted Goodness of Fit Index (AGFI) 0.897 Good fit model
Root Mean square Residual (RMR) 0.108 Good fit model
Normed Fit Index (NFI) 0.936 Good fit model
Comeparative Fit Index (CFI) 0.946 Good fit model
Root Mean Square Error of 0.059 Good fit model
Approximation (RMSEA)
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The overall model fit indices listed in Table 5.16 indicates a good fit of the data
since all findings are within the acceptable ranges (see Table 3.1). The path
coefficients denoted on the arrows in Figure 5.3 can be understood similar to
regression coefficients that explain the linear relationships between two latent
variables (Hair et al., 2006; Matt and Dean, 1993). In terms of statistical significance,
it can be observed that the model follows pestulated hypotheses in all causal paths.

All postulated causal paths are statistically significant at o = 0.05.

5.3.2 SEM Model for Jakarta
5.3.2.1 Validity of the Performance Measures and the Indicator
A. Scale reliability testing/0f'performance measures

It should be noted that due to the internal consistency of items, some questions
were discarded for Jakasta model. Table 5.'1_7 shows the reliability test results of latent
variables according to the SPSS"software p{;\c"kage analysis. Cronbach’s alpha values
are 0.567 for “pedestrian percepiton of trﬁfﬁg}’, 0.631 for “pedestrian perception of
interaction”, and 0.715 for “pedestrian percpﬁpfi;bns of sidewalk condition”. It can be
seen that reliability-walue of one latent Va’fiébles are greater than 0.7, indicating
acceptable and good~internal consistency reliability of guestionnaire (Field, 2005).
The alpha value of “pedestrian perception of traffic” and “pedestrian perception of
interaction” are considered within the acceptable range (a = 0.6) though it quite low
(George and Mallery, 2010; Gliem and'Gliem, 2003; Hair et al:; 2006; Zhang, 2006).

B. Coanvergentwvalidity-testing of performance measures
Madel parameters assessed and all factor loadings are found to-be significant at
a = 0.001, as can be seen in Table 5.18. An assessment of the overall fit of the

measurement model is going to be performed after presenting the final model.
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Table 5.17 Latent Variables, Measurement Variables and Cronbach’s alpha

Coefficients of Jakarta Data

Latent Measurement variable Cronbach’s a
variable
Pedestrian Q1-18: I think that vendor’s displays do not obstruct 0.567
perception of pedestrian movements
traffic Q1-20: I can choose my walking speed freely
Q1-21: I can overtake other pedestrians easily
Q2-1: I think this sidewalk is erowded because of a large
amount of pedestrians, not'the presence of vendors
Q2-5: | think pedestrians with*visualsimpairment can walk
this sidewalk easilyy
Pedestrian Q1-12: | am interested in goods sold by vendors along this 0.631
perception of sidewalk
interaction Q1-14. eenjoysvendor activities in this sidewalk
Q2-7: It isgeasyuto interact with the vendors
Pedestrian FA-1: €omfart Y 0.715
perceptions | FA-4: Safety g~
of sidewalk | Q1-5: ithink'that the sidewalk is flat enough to
condition acg@mmodaté wheelehair users
Q1-6: | thinkithat the street vendors keep the sidewalk
clean %
Q1-11: | feel comfartable walking through this sidewalk
with the presence of on;gtrggt vendors
Q1-22: At the crosswalk, sidewalks are at the same grade
level as streets, so | can.mle_easily for crossing
roadway -
Q1-23=1think-thatl can-enter/exittoffrom-this sidewalk
Jeasily ”
Pedestrian In overall, 1 would give points for the performance of this
perception of |sidewalk: :
sidewalk (1 - 10 scaore where 1 for the lowest and 10 for the highest)
performance
Table 5.18 LatentVVariables and Fheir‘Indicators-with Factor Loadings of Jakarta
Data
Latent Indicators Factor
variable Loadings
Pedestrian Q1-18: I think that vendor’s displays do not obstruct 0.485
perception of pedestrian movements
traffic Q1-20: I can choose my walking speed freely 1.035
Q1-21: | can overtake other pedestrians easily 0.996
Q2-1: 1 think this sidewalk is crowded because of a large 0.396
amount of pedestrians, not the presence of vendors
Q2-5: 1 think pedestrians with visual impairment can walk 0.314

this sidewalk easily
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Table 5.18 Latent Variables and Their Indicators with Factor Loadings of Jakarta

Data (continued)

Latent Indicators Factor
variable Loadings
Pedestrian Q1-12: I am interested in goods sold by vendors along this 0.681
perception of sidewalk
interaction Q1-14: 1 enjoy vendor activities in this sidewalk 0.835
Q2-7: Itis easy to interact with the vendors 0.382
Pedestrian FA-1: Comfort 0.829
perceptions FA-4: Safety 0.398
of sidewalk | Q1-5: I think that the sidewalk is flatr€nough to 0.342
condition accommodate wheglchair-tsers
Q1-6: | think thatthe street vendors keep the sidewalk 0.542
clean
Q1-11:.dfeel gomiortable walking throughthis sidewalk 0.606
with'thepresence.of on street vendors
Q1-22At the crosswalk, sidewalks are at the'same grade 0.345
level agfstreets, so'l Can move easily for crossing
roadway
Q1-23: | think.that 1'can enter/eX|t to/from this sidewalk 0.463
gasily.
Pedestrian In overall, L. would glve ~ points for the performance of this
perception of |sidewalk. ¥/
sidewalk (1 -10score Where 1 for the Iowes} and 10 for the highest)
performance —

o
[ el

C. Discriminant valrdrty testlng of performance measures

Relatively Iow correlations among variables represent the presence of
discriminant validity.-.Inter-correlation matrices for the items of each measured

variable can be seen in Table.5.19 through Table 5.21.

Table 5.19 Intér-correlations for the Variables of “Pedestrian Perception of Traffic”

Q1 18 101520 900D 21y /02 17| Q265
Q1.18 | 1.000
Q120 | 0.85 | 1.000
Q121 | 0183 | 0637 | 1.000
Q2.1 | 0287 | 0146 | 0.023 | 1.000
Q25 | 0119 | 0267 | 0208 | -0.004 | 1.000




Table 5.20 Inter-correlations for the Variables of “Pedestrian Perception of
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Interaction”
Q112 | Q114 | Q2.7
Q1 12 1.000
Q1 14 0.573 1.000
Q2_7 0.151 0.345 1.000
Table 5.21 Inter-correlations for the Vfariahles of “Pedestrian Perception of Sidewalk
Condition”
FA-1 | FEA4 | QL5 |06 | Q111 | Q1 22 | Q1_23
FA-1 1.000
FA-4 0.229 | 1.000
Q15 0.189 | 0249+ |/ /11000,
QL 6 0.466 " 0@274F | J0i2713 4.'1.000
Q1 11 | 0530 402424 |/ 0421+ 0416 | 1.000
Q1 22 0.458 0.135 -0016% 0.162 0.154 1.000
Q123 0.442 0:364 0162 {4 0,259 0.251 0.515 1.000

Note: FA-1: Comfort; FA-4: Safety ¥/8

All inter-correlation calculated for aII'-Cdn_'_structs are below 0.90, indicating that
multicollinearity do not exist bui implyina_'_t_rha,t the constructs have discriminant
validity (Hair et al.,-2006). The inter-correlation in Table 5.19 through Table 5.21
provides evidence that the variables are different from<each other and they are

complementary.

5.3.2.2 Analysis ofithe.Structural Performance Model with/ SEM

For the first step, specification of the medel, the hypothesized model and
hypotheses of structural relationships among latent variables are Similar to the concept
model which is presented in Bangkok data set or Section 5.3.1.2 (see Figure 5.2).

For evaluation of the model fit step, the analyses of the hypothesized structural
model are undertaken by testing the hypothesized model, which specified the six
casual relationships in Figure 5.2. In testing the hypothesized model of Jakarta
dataset, the results are presented in Table 5.22 and Figure 5.4. Table 5.23 indicates a
good fit for the proposed structural relationships.
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Table 5.22 Path Coefficients among Latent Variables of Jakarta SEM Result

Paths Path Coefficients
Sidewalk condition perception — Interaction perception 0.795
Interaction perception — Traffic perception -0.709
Interaction perception — > Sidewalk performance perception -0.528
Sidewalk condition perception — Traffic perception 1.179
Traffic perception — Sidewalk performance perception 0.439
Sidewalk condition perception = * Sidewalk performance 1.094
perception
0.829 0898 0342 0542 0.606 0345  0.463
FA-1 FA-4 01-5 Q1-6 01-11 || 01-22 || 01-23
“Sidewalk Condition
Perception
Hs=1.094 0.617
Performance
0681 | 01-12 —
Interaction Ha=-0.528" Sidewalk
0.835 01-14 Perception - —_— Performance
0.382 02-7 Perception

Hb2 -0.70977

|H=1.179™

Traffic
Perception

Hs=0.439"

01-18

01-20 01-21 02-1

02-5

0.485

Note: *** p<0.001, ** p<0.01, * p<0.05
FA-1: Comfort; FA-4: Safety

1.035 0.996 0.396

Figure 5.4 SEM Results for Jakarta

0.314
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Table 5.23 Model Fit Indices for SEM of Jakarta

Indices Results Remarks
Degree of Freedom (df) 73
Chi-Square (y°) 318.810 (p<0.000)
y2ldf 4.367 Good fit model
Goodness of Fit Index (GFI) 0.932 Good fit model
Adjusted Goodness of Fit Index (AGFI) 0.873 Good fit model
Root Mean square Residual (RMR) 0.109 Good fit model
Normed Fit Index (NFI) ' 0.891 Good fit model
Comparative Fit Index (CFI) 0.912 Good fit model
Root Mean Square Errgeof 0.080 Good fit model
Approximation (RMSEA) :

Table 5.23 implies a“good fit"of the data. The ¥2/df ratios are 4.367, which
indicate reasonable model fit since the ratio falls between 2.0 and 5.0 (Hair et al.,
2006; Shook et al., 2004)s The path coeffiéie'r'its denoted on the arrows in Figure 5.4
can be read similar to regressioh coeffic"r';é!ntjs, that explain the linear relationships
between two latent variables (Hair et al., 2006 Matt and Dean, 1993). Regarding
statistical significance, the “model agree “with postulated hypotheses since all

postulated causal paths-are-statisticatty-significant-at-e-=-0.05.

5.3.3 SEM Model Based on Respondent’s Characteristics
5.3.3.1 SEM Model, Based-on.Gender

Figure 5.5 present the result of SEM analysis based on the respondent’s gender.
This study.examined some fit.indices, for, the-overall .model-as_listed, in Table 5.24.
Results generally indicate a'good-fit forthe proposed structural relationships.



124

Male  0.539 0.301 0.313 0.566
Female 0.531 0.436 0.479 0.561

| FA-2 ” FA-4 " FA-5 ” Q1-4 ” 0Q1-11 |

Male 0.273 0.647
Female 0.215 0.535 0.719 0.243

| o124 | o125 | o126 | 0127 |

Sidewalk Condition
Perception
Male Female Male 0.804

0.860 0.838| FA-1 Hy-Male 0.883 He Mal\Lo11"*  Female 0817

—_— A FemaNe > [ performance |

Hs Male -1.480""

0.642 FA-8

xk

0.622 Q1-14 Interagtion. Female -0.530 Sidewalk
Perception Performance
0.412 0.367| Q2-7 Perception

0.258 0.221| Q2-9 ale 1.890

H4 kK
male 0.360

a1 =

, Malg -2.054=
0.481 0.408| Q2-10 Female 0.548

Hs Male 0.161"
Female 0.294™

Traffic
Perception

[leas | Fas Joiis | 021 | 022 |

Male 980 0.521
Female 0.553 0405  0513. 0720 0.424

- 02-3— {02425 07 |

Male  0.654 0.785 0:435
Female  0.486 0.411 0.564 0.068

Note: *** p<0.001, ** p<0.01, *#p<0.05
FA-1: Sidewalk ‘interaction;FA-8: Vendor Attraction;
FA-2: Comfort; FA-4: Safety; FA:5L Vendor Rroblems;
FA-3: Space‘Availability; FA-6: Walking Path

Figure 5:5.SEM-Results-Based.on Gender

The overall model fit indices listed in Table 5.24 indicates a good fit of the data
since all findings are within the acceptable ranges (see Table 3.1). The y%df ratios are
4.948 and 4.916, which indicate reasonable model fit since the ratio falls between 2.0
and 5.0 (Hair et al., 2006; Shook et al., 2004). In terms of statistical significance, it
can be observed that the model follows postulated hypotheses in all causal paths. All

postulated causal paths are statistically significant at a = 0.05.
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Table 5.24 Model Fit Indices for SEM Based on Gender

) Genders
Indices Remarks

Male Female
Degree of Freedom (df) 70 167
Chi-Square (32 346.352 821.051

(p<0.000) (p<0.000)

x2Idf 4.948 4.916 Good fit model
Goodness of Fit Index (GF!) 0.961 0.924 Good fit model
Adjusted Goodness of Fit 0:914 0.874 Good fit model
Index (AGFI)
Normed Fit Index (NFI) 0.920 0.884 Good fit model
Comparative Fit Index (€FI) 0934 0.904 Good fit model
Root Mean Square Errop0f 0.064 0.064 Good fit model
Approximation (RMSEA) g

5.3.3.2 SEM Model Based on Age

In testing the hypothesized model b_a_s—-eq__,on respondent’s age, the results are

presented in Figure 5.6. Table 5.25 summa(ifz‘esithe result of goodness of fit test and it

can be seen that, the results indicate a 'gE)od fit. for the proposed structural

relationships.

Table-5.25 Model Fit Indices for SEM Based on Age

] Ages
Indices Remarks

Young Old
Degree of Freedom (df) 60 91
Chi-Square-(x2) 267.908 493,260

(p<0.000) (p<0:000)

Goodness of Fit Index (GFI) 0.971 0.932 Good fit model
Adjusted Goodness of Fit 0.935 0.872 Good fit model
Index (AGFI)
Normed Fit Index (NFI) 0.942 0.899 Good fit model
Comeparative Fit Index (CFI) 0.954 0.915 Good fit model
Root Mean Square Error of 0.056 0.076 Good fit model
Approximation (RMSEA)
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Young 0.867 0.630
Old 0.873 0.396 0.256 0.485 0.601

| FA-1 || FA-3 " FA-5 || 015 ” 01-6 || 01-11 |

Youn
Olg 0.607 0.202 0.426 0.487 0.135
| o123 || o124 | o125 || o126 | o127 |

Sidewalk Condition
Perception

Young Old ’, Young 0.805
H, Young 0.621 H, YoXg 0.157" Old 0.821

0.863 0.764 e oL~ o JoNO 015 ——

0.385 0.762 / __

H, Young -0.4681"
Old -0.215"

0.346 02-7

Interaction
Perception

Sidewalk
Performance
Perception

A 4

0.586 02-8

0.133 02-9 Hy Eoungo,%gg**
= Id 0.527
0.379 02-10 H Yjounig 0,764 3 L
|

Hs  Young 0.701™"
Old 0.219"

O1di0;379
'I Traffic
Perception

X3 IXE ﬂ021 | 022 | 023 | 024 | 025 |

Young 1.030 0.941 0.540 _ 0.414 0.279 0.104 0.512
Old 0.577 .70.648 0.169 0.597

Note: *** p<0.001, ** p<0.01, * p<0.05
FA-1: Comfort; FA-8:Safety;-FA-5:-\endor-Problems
FA-2: Sidewalk Interaction; FA-4: Vendor Attraction
FA-7: Walking Path;"FA-8: Space Availability
Figure 5.6 SEM Results Based on Age

The overall model fitzindices listed in Table 5.25 show: a good fit of the data
since all findings are within thesacceptable ranges (see Table 3.1). The path
coefficients/\denoted “on the arrows iin Figure 5.6 ‘can- be 'understood similar to
regression coefficients that explain the linear relationships between two latent
variables (Hair et al., 2006; Matt and Dean, 1993). In terms of statistical significance,
it can be observed that the model follows postulated hypotheses in all causal paths.
All postulated causal paths are statistically significant at o. = 0.05.



5.3.3.3 SEM Model Based on Walking Frequency

Results of testing the hypothesized model based on walking frequency are
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detailed in Figure 5.7. Table 5.26 shows model fit indices and results indicate a good

fit for the proposed structural relationships.

Daily
0.829
0.672
0.239
0.434
0.290

0.442

Rarely

0.913

0.169

0.208

FA-2
FA-5
FA-8
Q2-7
02-9
02-10

Daily 0.597 0.377 0.300
Rarely 0.782 0.319 0.244 0.656 0.607
| FA-1 ” FA=4 || FA-6 ” Q1-4 ” Q15 |
Daily 0.217 0.424 0.658 0.270
Rarely 0.610 0.426 0.246 0.467
Lot or2a | owes || o126 || o127 |
Sidewalk Condition
Perception
! - Daily 0.808
Hy Daily 0.926. H, Dail\0.356" Rarely 0.816
Rarely 0.58 *

Interaction

Hz-Daily -0.488

Sidewalk

Perception

y Daily-0.629
Rarely:0.673"

Rarely -0.278"

Hy

Traffic
Perception

Performance
Perception

Daily 1.440™"
Rarely 0.242™

Hs  Daily 0.575™
Rarely 0.531""

| FA-3 " FA-7 " 01-18 || 02-1 " 02-2 || 02-3 " 02-4 " 02-5 |

Daily
Rarely

0:700
0.575

0.212

Note: *** p<0.001, ** p<0.01, * p<0:05
FA-1: Comfort; FA-4: Safety; FA-6:Vendor Problems
FA-2: Sidewalk Interaction; FA-5: Vendor Attraction; FA-8: Vendor Regulation
FA-3: Space-Availability;-FA-7: Walking Rath

Figure:5.7 SEM Results Based on Walking Frequency

0.569
0.438

0.289
0.488

0,706

0.570
0.335

0.343
0.189

0.514
0.516

The overall model fit indices listed in Table 5.26 show a good fit of the data

since all findings are within the acceptable ranges (see Table 3.1). In terms of

statistical significance, it can be observed that the model follows postulated

hypotheses in all causal paths. All postulated causal paths are statistically significant
at o = 0.05.
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Table 5.26 Model Fit Indices for SEM Based on Walking Frequency

Walking Frequencies

Indices Daily Rarely Remarks

Degree of Freedom (df) 115 140
Chi-Square (32 1014.218 587.444

(p<0.000) (p<0.000)
Goodness of Fit Index (GFI) 0.925 0.912 Good fit model
Adjusted Goodness of Fit 0.850 0.855 Good fit model
Index (AGFI)
Normed Fit Index (NFI) 0.867 0.857 Good fit model
Comparative Fit Index (CFl) 0.879 0.885 Good fit model
Root Mean Square Errorof 0,079 0.071 Good fit model

Approximation (RMSEA)

5.3.3.4 SEM Model Based on Trip Purpese;

Result of SEM analysis/based onrespondent’s trip purposes is illustrated in

Figure 5.8, and then some fit indices for oyerall model are listed in Table 5.27. The

results indicate a good fit for the proposed structural relationships since all findings

are within the acceptable ranges (see Tabfé_s._l). All causal paths are statistically

significant at o = 0.05:

Table 5:27°:Model Fit Indices for SEM Based en Trip Purpose

Trip Purposes

Approximation (RMSEA)

Indices Work/school | Recreational Remarks

Degree of Freedom (df) 126 139
Chi-Square (x9) 742.678 654.044

(p<0.000) (p<0.000)
Goodness of Fit Index (GFI) 0.926 0.939 Good fit model
Adjusted Goodness of Fit 0.865 0.888 Good fit model
Index (AGFI)
Normed Fit Index (NFI) 0.864 0.902 Good fit model
Comeparative Fit Index (CFI) 0.883 0.920 Good fit model
Root Mean Square Error of 0.074 0.063 Good fit model
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Work/school 0.584 0.447 0.271  0.234 0.343 0.600 0.112
Recreational  0.610 0.383 0.317 0.315 0.547 0.665 0.289

| FA-1 " FA-4 " FA-6 " 01-24 " 01-25 " 01-26 || 01-27 |

Sidewalk Condition
Perception

Work/school  0.793
Hs Work/sdool 0.839” Recreational ~ 0.823
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1-0.665"

*

Work/
school Recreational

0.851 0.830| FA-2 H, Work/school 0.968"

ek

Recreational 0.777
0.653 0.814| FA-5

Hz Work/scho
Recigationd! -0.372

0.437 0.369| Q2-7

Sidewalk
Performance
Perception

Interaction
Perception

A 4

0.434 0.579| 0Q2-8

0215 0.453| Q2-9 * H, Worksffiool 1.318™"

Recreational.0.148"

0.453 0.450( Q2-10 H, Workischeol -01807 7]

Reeréational 0.720"" Hs  Work/chool 0.144

Recreational 0.380™"

Traffic
Perception

| FA-3 " FA-8 " Ol-léf "‘__02-1 " 02-2 " 02-3 " 02-4 " 02-5 |

Work/school 1176 0.444 0845, 0.495 0.554 0.545 0.301 0.608
Recreational ~ 0.455 0.392 0.419-_d- 0.789 0.493 0.493 0.348 0.521

Note: *** p<0.001, ** p<0.01;* p<0.05 v 4
FA-1: Comfort; FA-4: Safety; FA-6: Vendor Problems
FA-2: Sidewalk Interaction; FA-5: Vendor Aurgctipp;
FA-3: Space Availability; FA-8:Walking Path-
Figure 5.8 SEM Results Based on Trip Purpose




Chapter VI

Discussion

In this chapter, major findings of the study are investigated and discussed in
comparison with the findings of the similar previous researchers. In this study, a SEM
technique was used to distinguish variablesthat affect the sidewalk performance
directly or indirectly. Results of testing the-hypothesized model for Bangkok and
Jakarta data set, shown in _Eigure 6.1 Eincorporation of Figure 5.3 and Figure 5.4),
indicate the suitability of«the sidewalk performance model for each path based on

several factors.

6.1 SEM Model for Bangkok and Jakarta

6.1.1 Effect of Interaction Perception on Tréffic Perception

From Figure 6.1, it can be seen that bﬁs‘ed on the p-values all of the causal paths
can be statistically accepted. The effect of pedestrlan interactions with street vendors
is reported to have a S|gn|f|cant negative effect on pedestrian perception of traffic in
Bangkok and Jakarta; Which conformed to our hypothesis. Street vendor activities on
the sidewalk profoundly change the environment of walking space. Although the
wider size of sidewalk is.available, effective width to be used for walking movement
decrease significantly. Studied by Zulkiflr et al."(2009) revealed that presences of
other activitiestn the sidewalk leave less than 35 percent of the space for walking
movementy The-pedestrian-traffie-flow alsochanged; when they-face many obstacles
on their paths, they tend to move ‘at a slightly slower speed and make maneuvers to

avoid the obstacles, as a result they need time longer than normal condition.
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BKK  0.621 0.375 0361 0576
JKT 0829 0.398 0.342
| FA-1 || FA-3 || FA-4 || FA-8 || Q1-5 |
BKK
JKT 0542 0.606 0345  0.463
| Q1-6 || Q1-11 || Q1-22 || Q1-23 |

BKK JKT Sidewalk Condition

Perception
0.418 FA-5
. BKK 0.840
0.811 EA6 H, BKK 0.837 Hs BAK 0.305 JKT 0617
JKT 0.795

N
0.392 0.681] Q1-12 erformance

0.429 0.83 Q1-14

lnteraction
Perception

Sidewalk
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Perception

H; BKK -0.190
JKT -0.528"

A 4

0400 0387 Q27

0.573 8

Q2 Ha) BKK 1.414™
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oo 2 i Kok r Hs BKK 0.213"
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o oo Jhoro | o | oreo | e |
BKK +0.999 0.468. /.74, 0,531 0.811 0.794
JKT — 0.485 1.035 0.996
R e e e I T
BKK  -0.602 0.505 0.465 -1.260 0.481 0.108
IKT 0.396 0.314

Note: *** p<0.001, ** p<0:01, * p<0.05

FA-1: Comfort; FA-3:Vendor Problems; FA-4: Safety; FA-8: Sidewalk Condition
FA-5: Vendor Regulation; FA-6: Sidewalk Interaction;
FA-7: Space Availability

Figure 6.1 SEM'Results of Bangkok-and Jakarta Dataset

6.1.2 Effect of Sidewalk Condition Rerception on Interaction Perception

From the model estimation results, pedestrian perception of sidewalk condition
is found to have a positive influence on respondent’s interaction with vendors and
other pedestrians. This agreed with a former study by Zacharias (2001) where he
found that once walking along the sidewalk with specific environment/activities,
pedestrians feel a variety of sensation relating to the actual conditions. Then, they
would make a series of judgments and decisions to adopt and navigate the

environment. When walking in commercial districts, pedestrians would anticipate
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certain activities and situations that they face during their walking trip along the
sidewalk.

In terms of interaction aspect, wider size and better condition of the sidewalk
will attract more people activities. Depend on characteristics of culture, some
Southeast Asian countries have unique sidewalk function. The roads role is not only
for walking or cycling, but also as a place for people activities in related with
economic and social purposes, such as' speaking to friends, sitting for eating,
shopping, and sightseeing.. Therefore, establishing policies and management to
control street vendors and-other activities on-the sidewalk is good starting point in
order to encourage walking.activities., More advantages can be accepted with the
planning of integration of theseactivities, so the sidewalks can attract more economic

and profitable activities without neglecting walking activities.

6.1.3 Effect of Interaction Perception oﬁ,_SidewaIk Performance Perception
Consistent in both Bangkok and Jakar!'td"data, pedestrian interaction is found to
have a negative and significant effect on sid;_éw.'itl_k performance. This finding is in line
with our hypothesized. Since mostof the re$pdﬁdents are commuters who go to/from
work or school, they, do not feel comfortable withrthe existence of street vendors
along the sidewalk.' Thus, they would perceive street vendors as an impediment that
reduces sidewalk service level. As a reference, a study by Kim et al. (2008) revealed
that the larger the dimensions of the street furniture, the greater the impact on
pedestrian level: of service.| Vending'/often generates more-activities by attracting
pedestrians to contact with vendors, such as waiting for service. The vendor impact
signifieanthyreduces the sidewalk, performance, by, decreasing,the, level of service, as
measured Py area“per “pedestrian“and flow rate “(Kim ‘et al., 2008). In our study,
pedestrians in Jakarta have a stronger negative effect than those in Bangkok, primarily
because vendor activities occupy larger space on the sidewalk and they remain only

narrow space for walking movements.



133

6.1.4 Effect of Sidewalk Condition Perception on Traffic Perception

Figure 6.1 shows that pedestrian perception of sidewalk condition has a positive
significant effect on pedestrian perception of traffic. This finding is agree with studied
by Zulkifli et al (2009) that mentioned where sidewalks are narrow or broken and
many obstacles exist, it would influence the pattern of pedestrian traffic movement
such as avoid the obstacles by walking in the road shoulder or roadway which is very
risk for both pedestrians and drivers. Even the sidewalks have sufficient space, but
their capacity is reduced because part of ‘the-Spaee has been used to accommodate
facilities. Also, the discontinuity of the' sidewalks-result inconveniently for walking
(Pamanikabud and Pichittanapanya, 2003).

6.1.5 Effect of Traffic PerCeption on Sidewalk Performance Perception

From our model;pedestrian perception of traffic has a positive and significant
effect on pedestrian pergeption of sidewalk_ performance. From literatures, pedestrian
traffic is considered an important factor to assess sidewalk performance (Huang and
Chiun, 2007; Tan et al., 2007;. TRB, 2000)."As indicated in our SEM results, good
sidewalk traffic condition can raise pedestrian 5erception of performance. One of the
indicator of pedestrian level of service in some meéthads jis pedestrian traffic (Huang
and Chiun, 2007; Landis et al., 2001; Tan et al., 2007; TRB, 2000). Higher level of
service represents better performance of the sidewalk and stated with better traffic

condition such as higher speed, lower density, and higher volume.

6.1.6 Effect of- Sidewalk Condition Perception on Sidewalk Performance

Perception

Similarly, pedestrian perception of sidewalk condition is found to have a
positive impact on sidewalk performance. According to Sarkar (2003), a comfortable
environment would make walking trip more pleasant and enjoyable, and the key
attributes of comfort could be used to qualitatively grade the physical, physiological,
and psychological comfort levels of sidewalk. Also, Zulkifli et al. (2009) revealed that
the tendency of satisfaction level is consistent with the condition of location,

pedestrian in ‘good’ sidewalk condition are more satisfied compared to pedestrian in
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‘bad’ area. It can be stated that the availability of facilities is parallel with the
satisfaction level. Jaskiewicz (2000) suggested that attention should be paid to
pedestrian comfort and safety in order to encourage walking as an alternative form of
transportation mode. Through SEM analysis in this study, it can be seen that the effect
of sidewalk condition is found to be stronger in Jakarta than Bangkok. Most of
sidewalk conditions in Jakarta are crowded by non walking activities, such as parking
and vendors, improper plants, and Improper public facilities like phone booths and
electrical/phone poles that can make walking.anconavenient. This is one of the reasons

why walking is not popular-travel modein Jakarta-in-eomparing to vehicle base mode.

6.2 Overall Discussion.en the Structural Relations among the Variables

Given the strong.path coefficientsi,.'the hypothesis set forward in this study
appears to hold true. Not only “interaction perception”, “sidewalk condition
perception” and “traffic perception” have direct affect on sidewalk performance, but
“interaction perception” and “sidewatk condition perception” also appeared to have an
indirect impact on sidewalk performance. 222l

Table 6.1 summarizes-the direct and direct effects of latent variables on
sidewalk performance model. The results show that “interaction perception”, “traffic
perception”, and “sidewalk condition perception” have direct effects on sidewalk
performance perception. However, “interaction perception” and “sidewalk condition
perception” have indirect effect on sidewalk performance perception as well.

The total effect of pedestrian.perception of interaction between pedestrians and
street vendors on sidewalk performance, which=is the sum ofaindirect and direct
effects/“is found to,be"-0.328 and -0.839 for Bangkok and Jakarta, respectively. The
total effect of pedestrian perception of sidewalk condition on sidewalk performance is
found to be 0.332 and 0.944 for Bangkok and Jakarta, respectively, while the total
effect of pedestrian perception of traffic on sidewalk performance is found to be 0.213
for Bangkok and 0.439 for Jakarta.



135

Table 6.1 Estimates of Direct and Indirect Effect on Sidewalk Performance

Causal Paths Effects Bangkok Jakarta

Interaction — > sidewalk performance Indirect effect -0.138 -0.311
Direct effect -0.190 -0.528

Total effect -0.328 -0.839

Sidewalk Condition — sidewalk performance | Indirect effect 0.027 -0.150
Direct effect 0.305 1.094

Jotal effect 0.332 0.944

Traffic —» sidewalk performance Direct effect 0.213 0.439

These results indigate «that the ‘most important determinant for sidewalk
performance in Bangkok and Jakarta are pedestrian perception of sidewalk condition.
In some commercial areas in Bangkok, most of sidewalk widths are not sufficient to
accommodate sidewalksUser’s ;activities.-Even supporting facilities are established,
such as pedestrian bridge and lighting, pe;'dé-strians argue that the most important
aspect in considering performance appeafé "tq_be sidewalk condition. This finding
agrees with several previous reséarchers that s:.idewalk environment is an important
aspect to assess comfort, convenient, and ééﬁ‘éty requirements (Jaskiewicz, 2000;
Rahaman et al., 20053 Sarkar, 2003; Zulkifli et al., 2009). On the other hand, Jakarta
still has a problem with sidewalk infrastructure and law enforcement. Most of the
sidewalks currently do npt have supporting facilities for pedestrians; thus, pedestrians
perceive that the development of sidewalk environment Is the most urgent action to
enhance sidewalk performance. The biggest problems on factor affecting walking
preferencecin’ Jakarta are<discontinuity andonarrow of-sidewalksand unsafe distance
with vehicle traffic (Zulkifli et al., 2009). For future planning purposes, encouraging
walking activities may be accomplished by increasing safety and comfort, in addition
to volume and capacity factors (Jaskiewicz, 2000).

Walking activities can be improved by identifying factors that would encourage
people to walking more often. Based on these identified factors, some effort should be
done to improve sidewalk condition. The condition of location is strongly influence
the satisfaction level for pedestrians (Zulkifli et al., 2009). Therefore, improvement of

existing sidewalk infrastructure will encourage people for walking more often.




136

The findings implied that this study has introduced a method to measure
sidewalk performance in subjective (qualitative) terms. The strong paths coefficients
among the constructs of the model are an indication that qualitative dimensions of
sidewalk performance have been proven to be effective as the traditional objective

dimensions.

6.3 Important Variables Based on Respondent’s Characteristics

In analyzing SEM model based on the respondent’s characteristics, as depicted
in Figure 5.5 through Figure 5.8, it can be seen that-based on the p-values of the all
causal paths can be statistieally -accepted. Four criterions of characteristics were
investigated in order te"identify differences of the propesed model, namely gender,
age, walking frequency,@nd.£rip purpose. \

SEM model based/on gender, walking frequency, and trip purpose found to
have difference sign with the proposed model. The effect of pedestrian perception of
interaction is reported to have a significant negative effect on pedestrian perception of
traffic in male, daily, and worki/school groubs,"Which is conformed to our hypothesis,
but such effect is found to be positive for female, rarely, and recreational respondents.
This findings are make sense that the female, lower “frequency of walking, and
recreational purposes_groups tend to enjoy their walking by look around and
sightseeing or enjoy to-shopping, so they less care in traffic situation. Also, studied by
Zulkifli et al. (2009), revealed that.people with lower frequency of walking are more
satisfied in comparison.withipeoples-with higher'frequency of walking per week.

Differences with hypothesized model are found in SEM model based on age, as
well. Both ot younger'and older (group perceptions on'interaction are reported to have
a positive effect on pedestrian perception of traffic. Relating to the characteristic of
the culture, road function is not only for walking, but also for the activities in related
with economic and social purposes such as speaking to friends, sitting for eating, and
shopping (Zulkifli et al., 2009). The older group more consider their safety and more
cautious behavior when facing a specific traffic situation like in commercial area
(Bernhoft and Carstensen, 2008). Even the younger group generally finds to state that
it important to move as fast as possible and directly in traffic, they can make various
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maneuver to avoid the obstructions, whereas the older group takes into account the
sidewalk real condition (Zacharias, 2001) and they are feel convenience even facing
stop and go situation during their walking movement along the sidewalk.

Table 6.2 through Table 6.5 summarize the direct and indirect effects of latent
variables on sidewalk performance model. Total effect is sum of indirect and direct
effect that represents importance of each latent variable on sidewalk performance.
Table 6.2 indicates that the most important determinant (the largest total effect) for
sidewalk performance in male group is pedesirian-perception of interaction, whereas
the most important determinant for-sidewalk—performance in female group is
perception of sidewalk condition: These findings agree with previous finding that
factor of “vendor attraction® 1s«considered important in male group. Negative impact
of interaction on male‘groups indicates that this variable important but the male group
is not satisfy with the iateraction activitieé along the sidewalks, they think that vendor
activities are an obstruction for wa|king.:- Agree with studied by Bernhoft and
Carstensen (2008), that stated male often select the fastest and directly route when
walking, otherwise female group-take moref appreciate on sidewalk facilities such as

availability of lighting, crossing-bridge ando%her support facilities on comfort and

safety. -
Table 6.2 Estimates 6f Direct-and-indirect Effect-on Sidewalk Performance Based on
Gender
Causal Paths Effects Male Female
Interaction...—— . sidewalk Indirect effect |, -0.331 0.161
performarice Directieffect || | -£.480 | -0.530

Total-effect -1.811 -0.369
Sidewalk condition — . sidewalk |/Indirect effect|{ -1.295 -0.219
perfgrmance Direct effect 1.911 0.589
Total effect 0.616 0.370

Traffic — sidewalk

performance Direct effect | 0.161 0.294

It can be seen in Table 6.3 that the most important determinant for sidewalk
performance for young group is perception of traffic and movement, whereas the most

important determinant for sidewalk performance for old group is perception of
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sidewalk condition. This statement conform to a study conducted by Bernhoft and
Carstensen (2008), that revealed younger group of pedestrian generally found it is
important to move fast and directly in traffic, since they tend to be in a hurry.
Providing even surface of sidewalk is important based on older pedestrian group
perception, because uneven surface can be the cause of some safety problems such as
falling, tripping, or slipping. The older pedestrian tents to be careful and gives more
concern on their safety than younger group. Therefore, they give more attention on
pedestrian facilities such as lighting and crossing-bridge to increase their feeling of
safety and comfort.

Table 6.3 Estimates of Direct-and‘Indirect Effect on Sidewalk Performance Based on
Age

CausalPathis . Effects Young Old
Interaction —> sidewalk Indirect effect | 0.536 0.083
performance Directeffect | -0.468 | -0.215
. Total effect 0.068 -0.132
Sidewalk condition =—# sidewalk [ Indirecteffect | 0.186 0.024
performance Diréct effect | 0157 | 0.495
Total effect 0.343 0.519

Traffic —» _ sidewalk

performance Direct effect 0.701 0.219

Table 6.4 and Table 6.5 show the most important determinant for sidewalk
performance for, daily” walking’ frequency: and! go | to/from“work/school group are
perception of interaction, whereas the most Important determinant for sidewalk
performance.for, rarely, and recreational .group .are .perception .of traffic. For daily
walkers and go to/from*work/school groups, 'the maost' impertant variable is interaction
activities that found to have negative influence on sidewalk performance. As
commuters, they feel that vendor activities on the sidewalk in an obstruction because
generally they want to save the time and tend to walk in a hurry. For rarely walkers
and recreational groups, they think interaction activities is not a problem, rather than
negative impact, it is found that interaction activities have positive effect for rarely
walkers group, and even found to have negative impact for recreational group, the

effect is quite small. People that rarely walking in those locations and recreational
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purpose group tent to be satisfied with their trip. The most important variable for
rarely walker and recreational group are traffic condition that found to have the
biggest total effect value, as can be seen in Table 6.4 and Table 6.5. They concern on
traffic condition, when face crowded condition or found many delays, they cannot

enjoy walking as recreational activities.

Table 6.4 Estimates of Direct and Indirect Effect on Sidewalk Performance Based on
Walking Experience

Causal Paths Effecis Daily Rarely

Interaction — sidewalk Indirecteffect -0.362 0.357

performance Directeffect | -0.488 0.278

Total effect -0.850 0.079

Sidewalk condition™—=% Indirect effect 0.041 0.175

sidewalk performangg Direct effect 0.356 0.179

Total effect 0.397 0.354

Traffic = sidewals Direct effects|  0.575 0.531
performance 2

Table 6.5 Estimates of Direct and Indirect Effect on Sidewalk Performance Based on

Trip Purposes
Causal Paths Effects Work/School | Recreational
Interaction— sidewalk Indirect effect -0.116 0.274
performance Direct effect -0.665 -0.372
Total effect -0.781 -0.098
Sidewalk condition — Indirect effect -0.566 -0.020
sidewalk barformance Diresteeffect 4 p 0.839 0.382
Total effect 0.273 0.362
gé?:;ir(;ngg sidewalk Direct effect 0.144 0.380

6.4 Level of Service Model

To establish level of service model, this study develops a model use multiple

regression analysis. Confirm to the objectives of study that independent variables are
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incorporation of qualitative and quantitative variables, this study finds the variables in
the best model are: comfort (pedestrian feeling of comfort), vendor’s attraction
(pedestrian perception on intention to interact with vendor), and pedestrian volume.
Even R square value is low (R* = 0.603), the proposed model tries to focus on
establishing pedestrian level of service for sidewalk segment in the commercial area
with street vendor activities by considering pedestrian perceptions as the independent
variable, in addition to pedestrian volume.

By including pedestrian perception an sidewalk condition, the proposed model
provides different point ofwview-in assessing sidewalk performance. Most of previous
models take into account ftraditienal variables traffic, geometry, and road physical
characteristics (Huang and«Chiup, 200%; Landis et al., 2001; TRB, 2000) and road
environment (JaskiewiC€z, 2000; Sarkar, 2003). Also, by considering of street vendor
activities variables, this model agree wit;h study by Byrd and Sisiopiku (2006) and
Jaskiewicz (2000) that recommended a‘rcac-)mbined model must be developed to
incorporate the main quantitative “and qrual'itative variables, and specific urban
characteristics. The model is usefutfor evaihqtion of the sidewalk in the commercial
districts in developing cities. Street vendor aif:'"tivity is one of the unique sidewalk
characteristic that is found mostly in the dé\}é]dping cities-only. Their obstructions in
walking movement are-not-taken-into-account in-the previous pedestrian LOS model

that came from developed countries.



Chapter VII

Conclusion and Recommendation

7.1 Conclusions

Sidewalk performance ean be assess€d«by many ways, such as based on
pedestrian/vehicle traffic, physical geometry, environment, and user perceptions.
Most of previous sidewalkeperformance studies were performed using quantitative
variables such as pedestian space, pedestrian and/or vehicle traffic, and sidewalk
width (Huang and Chiun,2007; L andis et al., 2001; TRB, 2000). Pedestrian opinions
can be used for determining adequate levels of service from the road user’s
perspective. Some previous studies considered qualitative variables to determine level
of service. For instance, Tan et al. (2007) <_:Q'Il"écted pedestrian perceptions about their
feelings of safety and comfort, although t‘hie" ‘p__edestrian level of service model was
proposed based on quantitative variables, irnrc'lu’ding bicycle traffic, pedestrian traffic,
vehicle traffic, driveway access guantity, and-aiétance between sidewalk and vehicle
lane. Sarkar (2003).ntroduced some theoretical guidelines for qualitative evaluation
of the levels of comfort offered along walkways in major activity centers (urban
areas). Observations frem._ urban design, .environmental psychology, landscape
architecture and urban planning were utilized in the study. The method is expected to
offer a useful framework to assess comfort requirements in order to efficiently
provide “pedestrian circulation; system in?major-activity: centersy In a similar vein,
Jaskiewigz (2000) proposed a method for evaluating pedestrian LOS based on trip
quality. Nine specific items were measured for evaluating pedestrian systems in terms
of pleasantness, safety and functionality. The research revealed that pedestrian level
of service needs more than volumes and capacities. To make walking a more
attractive mode of transportation, it was essential to pay more attention to pedestrian
comfort and safety in addition to volume and capacity factors. Rahaman et al. (2005)
tried to explore the qualitative level of comfort of pedestrians in Dhaka City by

offering six broad categories of roadside walking environment in terms of safety,
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security, convenience and comfort, continuity of the walkway, system coherence and
attractiveness of some specific facilities. Similarly, Kim et al. (2008) studied the
impact of street furniture on pedestrian level of service in Waikiki, Hawai. The impact
of fourteen different furniture was observed and results revealed that the larger the
dimension of the street furniture, the greater the impact on pedestrian level of service.

Generally, studies described above take into account pedestrian opinions
regarding sidewalk performance; however, such opinions were not included as one of
the variables in the level of service model (Jaskiewicz, 2000; Rahaman et al., 2005;
Tan et al., 2007). In some studies,~only safety-and comfort of pedestrian are
considered as important aspeets-(Rahaman et al., 2005; Sarkar, 2003; Tan et al.,
2007). Considering these_ #indings, it can be said that pedestrian opinions about
behavior, traffic, and sidewalk performance as qualitative variables are important for
inclusion in the sidewalk performance meésurement.

Therefore, this study attempts to exafhine potential relationships among those
variables and sidewalk performance. in this study, field observations are performed in
the sidewalk where street vendors exist a‘:lror]g the sidewalk. Therefore, pedestrian
opinions would incorporate street vendor aétivﬁies in correlation with sidewalk level
of service. Street vendors are considered'important factors in the present study
because it is a uniquée-charaeteristic-in-the sidewatk particularly in some developing
countries.

Hence, considering the needs of the overall sidewalk performance assessment,
this study is conducted jto~measure] the, sidewalksperformance by investigating the
relationships "among four [latent™ variables (Constructs), namely, “interaction
perception”,.. ‘sidewalk. condition perception”, “traffic perception’”, and “sidewalk
performance perception”. All the'latent'variables have their observed.variables with a
total number of 46 variables.

In order to collect information about those mentioned four latent variables and
their measured 46 variables, questionnaire survey are undertaken to 1381 and 523
respondents in Bangkok and Jakarta, respectively. A set of questionnaire is
established and asked (in a 1-7 Likert-scale) from the respondents who walk in the
selected sidewalk.
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This study investigates a structural equation model among pedestrian
perceptions of interaction between pedestrians and street vendors, traffic and
movements, and sidewalk condition as determinants for perception of sidewalk
performance in commercial districts with street vendor activities. Four latent variables
establish a model in order to understand their role in sidewalk performance
measurement. Validity of the constructs and their constituent variables are verified
with content and construct validity tests. The model which has a potential to be used
in assessing of sidewalk performance is close0 _the needs and the requirement of the
developing countries sidewalk charaeteristics-since street vendor activities and
pedestrian perceptions are added-as measures and indicators. A statistical technique
called Structural Equation. Maodeling (SEM) was used to analyze the data collected
from the respondents®in @rder to investigate the validity of the measures and to
construct valid interrelationships ameng the measures and the indicators of the model.
Finally, a performange  measurement “model.. is specified displaying the
interrelationships and their path coefficiehtS'among the predetermined measures of
performance. Hypotheses which -are establ'ished at the beginning of the study are
therefore confirmed. The majer findingé di‘ the study are in line with the
aforementioned hypotheses. It verifies that gualitative.variables have relatively
significant relationships—and-—play —an—important role in assessing sidewalk
performance. Therefore, traditional quantitative performance measures are reduced
and the qualitative measures of the sidewalk performance are presented.

“Interactionzperception” construct of ‘the, model-hasyasdirect effect on “traffic
perception” and, “sidewalk” performance perception”.” These findings reveal that,
interaction. activities among..pedestrians, and. vendors_.or .other” pedestrians have
significant influence invthe 'sidewalk situation. Considering the factor-loadings of the
constructs, interactions relating to shopping activities (“Sidewalk interaction” (FA-6)
for Bangkok, and “I enjoy vendor activities in this sidewalk” (Q1-14) for Jakarta) are
found to be more prominent than the other variables which justified the fact that
shopping is interested activities along the sidewalks since vendors are available.

To cope with this fact, it is essential to accommodate the activities on the
sidewalk in an economically, socially, and environmentally acceptable manner by

increasing sidewalk capacity of the sidewalk in Bangkok and Jakarta, as represented



144

the highest factor loading of the construct of “traffic perception”. In this regards,
shopping activities arrangement play a key role to increase sidewalk performance in
urban commercial areas.

The analyses of this current study indicate the considerable impact of “traffic
perception” on “sidewalk performance perception”. Strength of the relationships was
discussed and confirmed also in the literature (Huang and Chiun, 2007; Landis et al.,
2001; TRB, 2000). Pedestrian traffic arrangement is considered important to increase
sidewalk performance. When the supporting: infrastructures are considered
insufficient, as can be metin-most sidewalks-in Jakarta, increasing of overall sidewalk
environment is the most esseniral.action to increase sidewalk performance.

Relating to the mast™ Southeast | Asian developing countries culture, street
function is not only-for distgibution  or movement, but also accommodate people
activities in related with economic and sécial purposes. Therefore, the sidewalks not
only accommodate pedgstrians with walkiﬁg activities, but also serve some other
activities such as informal street economy' (street vendors) and other street users.
Informal economy agglomerations are gehéra‘lly found near activity generators such
as commercial areas, in front of sheps and sforélé, shopping malls, at intersections, and
access toward train stations: EVen street vendors are-often considered as obstruction to
walking flow, their =presence—shouidbe accommodated. Therefore, establishing
policies and management to accommodate the vendors are required in order to accept

high performance of the sidewalk service and to support the city’s economy.

7.2 Recommendations and Policy Implications

The findings' of this study. encourage the fimportance, of” combining the
qualitative and quantitative variables with regard to sidewalk performance
assessment. Sidewalk performance assessment taking into account of pedestrian
perceptions, while incorporating with traffic variables (volume and capacities) can be
investigated to propose a better model.

Walking activities become one of the popular and common transportation
modes. Many big cities in the Southeast Asian countries are facing socioeconomic

and transportation problems, such as increasing private vehicle ownership and lack of
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roadway infrastructure. Development of public transport facilities like mass rapid
transit, sky train, bus rapid transit in Bangkok or bus-way in Jakarta can also
encourage walking activities. As a result, policy makers and urban planners should
pay more attention in developing such a pedestrian infrastructure as well. The
findings of this study are expected to help traffic engineers and planners understand
pedestrian perceptions toward sidewalk performance and the environment nearby
especially in dense commercial areas, because the results of this study indicate
relationships among some qualitative variables. that are considered important for
determining sidewalk performance based on-pedestrian opinions. In this concern,
contribution of pedestrian as one of the part in urban transport must be accommodated
by the policy makers and transport planners to provide better sidewalk design.

The study findings contribuie, empirically evidence by using SEM to analyze
relationships among sidewalk assessmenf components. Based on SEM analyzing, it
can be concluded that sidewalk condition is:the most important in assessing sidewalk
performance in both Bangkok' and Jakarta. Whereas based on pedestrian
characteristics, it can be found thateach gr'o,hp‘ of pedestrian has difference perception
on importance of variables. Young group ofpé’destrian is found to consider walking
traffic as the most, important variables,” whereas.. the..older group gives more
appreciation on sidewatk-condition:-iMale groupjudges that interaction variable is the
most important, but female group gives more attention on sidewalk condition
variable. Daily walkers and pedestrians who walk to/from work/school consider
interaction activities]is) the"most important;” whereas spedestrian with rarely walking
experience and gecreational purposes think that traffic condition is the most important
variable, in .assessing .sidewalk .performance. Thus,. by ,these  findings, transport
planners andidecision makerstshould to'handle service standard’to meet pedestrian’s
expectation, which would raise the level of pedestrian satisfaction. For example,
design of sidewalks for commuters in public transport transfer location must pay more
attention on space availability and avoiding interaction with vendors, whereas
sidewalks located in tourism and shopping area need more opportunity to interact
with vendor.

Findings of investigating structural relationships reveal that sidewalk

performance for Bangkok and Jakarta cities is strongly influenced by condition of
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sidewalk. It is clear that policy maker and transport planner must pay attention to
improve sidewalk condition in order to increase satisfaction level for users, especially
for female and elderly groups.

By considering effect of interaction perception and concerning socio-culture in
some developing Asian countries, establishing policies and management to
accommodate and control street vendors and other socio-economics activities on the
sidewalk are required in order to encourage walking activities. The development
regulation to accommodate socio-economics.activities on the sidewalk is one of the
solutions since it is accepied-by minimizing negative impact of street vendors. More
advantages can be accepted with.the planning of integration of these activities, so the
sidewalk can attract more economic and profitable activities without neglecting the

walking activities.

7.3 Future Research

R square value of the proposed regression model is low, but the focus of this
study is to investigate of incorporating qualrfit,a‘ti-ve and quantitative variables into one
model. For future research, ether variables that were not surveyed in this research
should be tested in erder to improve the model predictive.power. A larger sample size
might be needed.

Questionnaire survey was deployed to respondents established in Bangkok and
Jakarta therefore perceptions of .only, both Cities are acquired..The conclusions of the
study may be'tested in. different [developing ‘cities and ‘a'more global view of the
performance requirements of sidewalk in practicesmay be determined. Adoption of a
global mode'may be lack of local requirements specific to each/country, nevertheless
a globally homogenized and mobile model may be designed responding to the

requirements of different countries” environment.
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APPENDIX A. Interview sheet

PEDESTRIAN INTERVIEW SHEET
Day/Date: .........ccvviiiiiiiiiiiiiiiieee
Location :

Time :

Sheet Number: .............cc.ocoeiiiie
INtEIVIEWET: ....eviiiiiicieiici e
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~

10

11

12
13
14
15
16

17

18
19
20
21

22
23

24

25

26
27

28

Part 1. Based on your experience on this sidewalk, check your opinion

| feel safe from trips, slips and falls (S)

| feel safe from vehicle traffic danger (S) \‘_\‘\\& ///-(‘/j

| feel safe from intimidation or physical ,.’

I think that the available sidewalk width ca modate pedestrian
I think that the sidewalk is flat eﬁm

I think that the street vendors kee I )

| can move freely without obs
column, bench, etc) (C)

I am not impeded by other ped
| can move freely without obstructi
| have enough space to avoid
pace (C)
| feel comfortable walking through
vendors (C)

| am interested in goods sold by ven # side. k (V4 : A
I intend to buy something from stre L

I think that the number of pedestrians in thlse }
sidewalk crowded (VA)

I think that vendor’s dlsplay;} not obstruct pedestrian movements (ME)

-‘@

2
%
’b%
%,
kS
0,
QQ

OJONORONOXO;

O]

@
@

©)
@
©)
@
)
@
)

| think that the total widh cf
| can choose my walking spe

| can overtake other pedestnallq

asily (V
At the crosswalk, sidewalks arj the same grade level as streets, so | can move
easily for crossing roadway (ME)

| think that | can enter/eX|t to/from"lﬁwalk easﬂy (SP)

| can not walk sid fr nd b
narrow (SP)
If | want to access lic transport, |t is easy to fin s stop/BTS Station in

sidewalk (SP)

I don't mind delilys as lon as I am comfortable SP

In over I would give__
the highe

itk

© OO0 OVOOOO OO B OO B OOOOOO 4
© OO0V OO O ® OO O OOOEOGO .

0-0)0 © O O«

—E)@ @Oe’*@ ONONONONONORIONOJONONOMORNONONOMOMONONORONOXO)

é}f

OIONORNORONONONONONOROMONOIONONO IO NEONONOMOMONONORONORO I

3

OO0 0 OOOOOOO VOO O 0RO O VOO,

pomts for the performance of this sidewalk. (1 - 10 score where 1 for the lowest and 10 for

)
.
%

S= Safety/Security; C= Comfort; VA=Vendors Attraction; ME=Movement Easiness; SP=Sidewalk Performance

=

a b~ W N

Part 2. Please indicate your agreement with the next set of statements

I think this sidewalk is crowded because of a large amount of pedestrians, not the
presence of vendors (T)

I think if the vendors is prohibited, the volume of pedestrians will be higher (T)
| found delay when | walk along this sidewalk (T)

The street vendors occupy too many spaces in this sidewalk (G)

| think pedestrians with visual impairment can walk this sidewalk easily (G)

ONONOJOMO)
(ONONOJOMNO)
ONONOJOMO)
ONONOJOMO]
ONONOIOMO]
OO ©

QOO ©

(Continued)



3 N
& Q& x&éﬁ \Q'Q&QI Q@z
*0 & & & \\‘?*
S S & & & & S
& &F 60& ee}’ 60& S o
6 This sidewalk is too narrow to accommodate the vendors and pedestrians (G) © ® & ®© & ©® O
7 ltis easy to interact with the vendors (B) O & 66 ®© & © @
8 |want to look around commodities sold by vendors (B) O ©®© &6 ® & ©® O
Walking slowly to enjoy goods from street vendors is inconvenient for other
9
pedestrians (B) © 0o o e oo
10 | should walk in the sidewalk although the sidewalk is crowded by vendors (B) O @ & ® 66 6 O
1 will still walk on the roadway (pavement) even when the sidewalk is vel
1 IGE0Ew v ©@ 00606 6 0
crowded (B)
In this sidewalk segment, walking on the roadway is mo enient than
12 alking in the sidewalk (B) _ © © © ®© ©® © 0
13 | will walk along this sidewalk only for shopping (B) O ® &6 ® & & O
14 On street vendors make me easy to buy / O @ & ®©® ® & O
15 | love shopping along sidewalk (A) Sm— 5 O 0 O O
16 My friends or my relatives like to wal g thi walkg O @ & ® & ©® ©
17 | feel that the government shou ng t ide\ H @ 6 © & & O
18 1 think the regulation of vendors alo Sil 0t t ® & ®© & 6 ©
T = Traffic; G = Geometric; B = Behavior; tti

Part 3. Pedestrian characteristic
1.
2.

o1

~N o

©

. Is the walking your main trip mode? .
. How often do you normally w:

What is your gender? I \ \ Female

Age
What is your current occupational st:
QOthers .......cooveeeveeieenn
What is the highest level of education
O undergraduate university
QO postgraduate university

Are you walking in a group?

If Yes, how many people i

this sidewalk?

O Daily O Rarely
......... er wee
What is yourtrlpﬁ u EJ ’g V] EE% ﬁ m EJ ’] ﬁ: ional
olto/ chi friends/family
O shopplng QOothers

9. Please select your monthly income

AW AN 0 Nt

O > 10,000 - 20,000 Baht O > 40,000 Baht

Self employee (specify) ...............

- Thank You for Your Participation -
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APPENDIX B
Table 1. Pedestrian Survey of Bangkok
BANG RAK SILOM
time interval ped. count ped. v_valk outside Ped. contact vendor ped. count ped. vyalk outside Ped. contact vendor
sidewalk sidewalk

3/11/2010 4/11/2010 3/11/2010 4/11/2010 3/11/2010 4/11/2010|15/6/2010 16/6/2010 15/6/2010 16/6/2010 15/6/2010 16/6/2010
10:00 - 10:15 - - - - - - - 83 - 7 - 4
10:15 - 10:30 - - - - - - 75 76 17 14 1 0
10:30 - 10:45 184 228 3 4 15 20 66 81 13 8 11 17
10:45 - 11:00 215 241 1 7 4 5 72 79 10 5 5 13
11:00 - 11:15 225 232 2 4 24 6 58 74 5 9 7 14
11:15 - 11:30 234 213 1 2 18 20 76 84 5 1 17 9
11:30 - 11:45 213 259 6 2 12 21 127 174 9 11 12 26
11:45 - 12:00 223 260 0 4 13 7 221 239 14 12 27 60
12:00 - 12:15 247 326 0 14 13 18 257 285 14 32 59 142
12:15 - 12:30 305 287 5 10 27 10, 233 196 37 30 110 126
12:30 - 12:45 338 340 3 s 24 i3 297 208 23 24 91 89
12:45 - 13:00 331 315 2 6 11 i7 201 181 10 28 78 60
13:00 - 13:15 239 319 1 6 7 23 104 167 6 25 61 37
13:15 - 13:30 201 283 4 2 10a8 10 145 136 5 6 32 19
13:30 - 13:45 187 276 4 0 3 T 118 79 6 3 14 13
13:45 - 14:00 - - = - - - - - - - 6 -
14:00 - 14:15 - - - e & - - - - - - -
14:15 - 14:30 174 270 0 T 0 8 - - - - - -
14:30 - 14:45 243 259 4 9 9 A 9 . 64 - 9 - 11
14:45 - 15:00 210 262 O 0 8 1 11 74 74 15 9 15 18
15:00 - 15:15 254 278 4 9 gy 13 99 94 8 26 17 14
15:15 - 15:30 211 327 3 i3 e 1 63 88 10 7 26 14
15:30 - 15:45 344 364 84 3 i ) 4 %512 136 151 18 9 26 5
15:45 - 16:00 602 614 F 4 30 8 = i 177 127 9 8 24 6
16:00 - 16:15 778 750 ___."‘ 56 48 —l3 i 6 274 289 8 20 1 5
16:15 - 16:30 587 588 28 42 [ 73 l5 J5_ 398 364 39 44 6 13
16:30 - 16:45 426 440 F 13 ) 8 162 212 9 26 13 0
16:45 - 17:00 483 544 9 15 i ¥ o 7 236 185 11 9 20 1
17:00 - 17:15 445 543 11 6 g ] 462 371 31 24 20 20
17:15 - 17:30 321 465 4 Ba b 40 ,.__;,9 4 370 376 53 57 17 16
17:30 - 17:45 301 - B -5 :: S Sl 169 197 25 23 18 21
17:45 - 18:00 238 - 2 - ] i 177 182 9 15 5 17

ald Tl
Table 1. Pedestrian Survey of Bangkok (continued)
e el |
ON NUT — 1 PRATU NAM

time interval ped. count ped. walk outside. +*Ped. contactvendor ped. count ped. walk outside  Ped. contact vendor

17/6/2010 18/6/2010 17/6/2010 18/6/2010 “17/6/2010 18/6/2010 25/6/2010 2/7/2010 25/6/2010 2/7/2010 25/6/2010 _2/7/2010
10:00 - 10:15 311 4 4 = 11 173 +4 1 - 0 -
10:15 - 10:30 327 3L~y 3 4 5 187 s 6 - 8 -
10:30 - 10:45 | 340 309 6 8 13 171 - 8 - 21 -
10:45 - 11:00 327 332G i 1 0 7 8 174 157 J 14 18 22 17
11:00 - 11:15 343 299 =, G 1 14 12 207 197 9 10 24 7
11:15 - 11:30 345 372 2 1 11 4 205 169 16 4 31 16
11:30 - 11:45 359 342 3 2 11 T 198 11249 11 7 22 18
11:45 - 12:00 322 311 - 3 1 33 15 191 178 23 1 6 30
12:00 - 12:15 406 387 1 3 35 10 262 242 25 6 21 35
12:15 - 12:30 388 336 1 0 14 9 244 279 8 17 4 21
12:30 - 12:45 311 379 3 ¥ o 11 291 259 8 9 26 30
12:45 - 13:00 326 358 1 P 16 8 218 266 9 13 15 47
13:00 - 13:15 325 322 2 1 11 9 237 303 3 19 15 14
13:15 - 13:30 310 277 1 0 23 5 264 281 6 2 33 21
13:30 - 13:45 306 312 2 4 18 13 242 292 5 10 22 47
13:45 - 14:00 - - - - - - - - - - - -
14:00 - 14:15 M R - - - - = - - - - -
14:15 - 14:30 " - 3 - - - 1 - - - - -
14:30 - 1445 248 247 0 3 13 8 235 189 0 3 11 37
14:45 - 15:00 272 316 1 0 9 9 305 310 7 e 57 38
15:00 - 15:15 282 316 8 2 10 11 299 358 21 19 61 15
15:15 - 15:30 272 295 0 0 18 15 266 300 19 27 33 24
15:30 - 15:45 329 266 1 0 9 15 281 351 29 21 32 49
15:45 - 16:00 297 316 1 0 25 16 252 312 16 15 6 45
16:00 - 16:15 334 342 0 0 30 33 293 321 2 0 44 36
16:15 - 16:30 324 342 7 3 33 24 244 319 7 12 25 26
16:30 - 16:45 333 313 2 2 25 26 344 344 11 5 9 14
16:45 - 17:00 382 352 0 1 35 29 322 370 68 8 15 35
17:00 - 17:15 370 436 0 0 21 31 354 304 40 11 16 7
17:15 - 17:30 405 380 4 2 35 24 317 418 3 8 12 50
17:30 - 17:45 440 473 2 3 51 38 325 375 9 14 22 42
17:45 - 18:00 451 443 4 3 27 38 312 308 13 10 15 9




Table 2. Pedestrian Survey of Jakarta

MAMPANG (9/6/2010) SABANG (9/6/2010)
time interval ped. walk outside Ped. contact ped. walk outside  Ped. contact
ped. count ) ped. count )
sidewalk vendor sidewalk vendor
10:00 - 10:15 32 4 3 36 9 13
10:15 - 10:30 38 0 4 34 11 10
10:30 - 10:45 36 7 5 44 17 9
10:45 - 11:00 38 5 2 42 6 11
11:00 - 11:15 56 8 10 40 7 11
11:15 - 11:30 45 6 4 61 9 13
11:30 - 11:45 32 2 10 84 15 26
11:45 - 12:00 48 2 9 100 9 27
12:00 - 12:15 22 0 204 31 52
12:15 - 12:30 41 12 37
12:30 - 12:45 - -
12:45 - 13:00 - -
13:00 - 13:15 39 30
13:15 - 13:30 14 15
13:30 - 13:45 14 8
13:45 - 14:00 9 8
14:00 - 14:15 11 11
14:15 - 14:30 11 12
14:30 - 14:45 16 19
14:45 - 15:00 34 9
15:00 - 15:15 14 25
15:15 - 15:30 10 17
15:30 - 15:45 9 8
15:45 - 16:00 19 12
16:00 - 16:15 14 6
16:15 - 16:30 13 8
16:30 - 16:45 14 13
16:45 - 17:00 21 8
17:00 - 17:15 17 4
17:15 - 17:30 8 2
17:30 - 17:45 30 5
17:45 - 18:00 18 3
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Table 2. Pedestrian Survey of Jakarta (continued)

JATINEGARA PONDOK KOPI (15/6/2010)

JATINEGARA STASIUN (15/6/2010)

time interval ped. count ped. walk outside Ped. contact ped. count ped. walk outside Ped. contact
) sidewalk vendor ) sidewalk vendor
10:00 - 10:15 - - - - - -
10:15 - 10:30 - - - 189 53 30
10:30 - 10:45 159 0 17 167 88 36
10:45 - 11:00 158 0 14 188 68 34
11:00 - 11:15 135 1 19 209 90 33
11:15 - 11:30 126 3 20 214 64 33
11:30 - 11:45 156 1 23 178 103 31
11:45 - 12:00 2 190 102 22
12:00 - 12:15 3 \ 206 118 33
12:15 - 12:30 201 119 39
12:30 - 12:45 \ 127 65 43
12:45 - 13:00 ' 130 25 48
13:00 - 13:15 - -
13:15 - 13:30 - - -
13:30 - 13:45 / - -
13:45 - 14:00 - -
14:00 - 14:15 23 15
14:15 - 14:30 24 32
14:30 - 14:45 31 33
14:45 - 15:00 - 52 38
15:00 - 15:15 [ 66 21
15:15 - 15:30 68 26
15:30 - 15:45 43 32
15:45 - 16:00 56 36
16:00 - 16:15 108 29
16:15 - 16:30 188 16
16:30 - 16:45 111 22
16:45 - 17:00 62 14
17:00 - 17:15 0 9
17:15 - 17:30 0 10
17:30 - 17:45 0 10
17:45 - 18:00 0 7
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