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Travel behavior characteristics of informal public mode users:
A case study of E-rickshaw users of Rangpur city corporation (RpCC)

in Bangladesh

Caractéristiques des comportements de déplacement des utilisateurs des modes publics
informels : une étude de cas des utilisateurs d’e-rickshaw de Rangpur City Corporation

(RpCC) au Bangladesh

Ashrafuzzaman Pramanik, Shafiq-Ur Rahman, Ashraf Uddin Fahim

© Univ Gustave Eiffel 2023

Abstract Informally operated para-transit or Intermediate
Public Transport (IPT) systems provide demand-responsive
transit in many developing countries’ cities. People are
dependent on informal public transport for their mobility,
mainly due to the absence of a formal public transport system.
The purpose of this paper is to provide users’ opinions
about existing E-rickshaw services in a medium-sized city
in Bangladesh. A case study was conducted in Rangpur,
Bangladesh. A total of 400 passengers of E-rickshaws were
randomly selected from 10 major points of the city for face-
to-face interviews. Passengers were interviewed using a
pre-determined questionnaire to determine their satisfaction
with the service as well as any major issues or difficulties
they encountered while using the E-rickshaw service. The
Likert Scale and Performance Index were applied to assess
their satisfaction level. Around 74% of the respondents
chose the E-rickshaw for their usual trips. The performance
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index for the fare rate of E-rickshaw was calculated as
4.06, i.c., the fare rate is close to very satisfied. E-rickshaw
waiting times had a modest negative connection with
«preference to use E-rickshaw rather than public transport»
and «perceptions on route fixation». ‘Affordable fare per km
for public transport’ shows a slight positive link with ‘safety
by using E-rickshaw’ and ‘preference to use E-rickshaw
rather than public bus’. E-rickshaw safety and route focus
have a slight positive association. After the study, it can be
said that, being a potential bearing mode of transport in the
present and future, the E-rickshaw is the best contender as
an informal mode of public transport in the mixed traffic
environment of Bangladesh where formal public transport
is unavailable.

Keywords Informal public transport; E-rickshaw;
satisfaction, Likert scale; performance index

Résumé Les systémes de transport a la demande ou de
transport public intermédiaire (IPT) exploités de manicre
informelle fournissent un transport adapté a la demande
dans de nombreuses villes de pays en développement.
Les gens dépendent des transports publics informels pour
leur mobilité, principalement en raison de 1’absence d’un
systéme de transport public formel. Le but de cet article
est de fournir les opinions des utilisateurs sur les services
de pousse-pousse €lectriques existants dans une ville de
taille moyenne au Bangladesh. Une étude de cas a été
menée a Rangpur, au Bangladesh. Au total, 400 passagers
de pousse-pousse électriques ont été sélectionnés au hasard
dans 10 points principaux de la ville pour des entretiens
en face a face. Les passagers ont été interrogés a l’aide
d’un questionnaire prédéterminé pour déterminer leur
satisfaction a I’égard du service ainsi que les problémes
ou difficultés majeurs rencontrés lors de 1’utilisation du
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service E-rickshaw. L’échelle de Likert et I’indice de
performance ont été appliqués pour évaluer leur niveau
de satisfaction. Environ 74 % des répondants ont choisi
le pousse-pousse électrique pour leurs déplacements
habituels. L’indice de performance pour le tarif du pousse-
pousse électrique a été calculé a 4,06, c’est-a-dire que le
tarif est proche de tres satisfaisant. Les temps d’attente
des pousse-pousse é€lectriques avaient un lien négatif
modeste avec «la préférence pour utiliser le pousse-
pousse ¢électrique plutot que les transports en communy
et «les perceptions sur la fixation de 1’itinéraire». « Tarif
abordable au kilométre pour les transports en commun »
montre un léger lien positif avec « la sécurité en utilisant
I’E-rickshaw » et « la préférence pour I'utilisation d’un
E-rickshaw plutét que d’un bus public ». La sécurité
des pousse-pousse électriques et I’orientation sur les
itinéraires ont une légeére association positive. Apres
I’¢étude, on peut dire que, étant un mode de transport
porteur potentiel dans le présent et 1’avenir, le pousse-
pousse électrique est le meilleur candidat en tant que
mode informel de transport public dans I’environnement
de trafic mixte du Bangladesh ou le transport public
formel est indisponible.

Mots-clé transports publics informels ; pousse-pousse
¢lectrique ; satisfaction, échelle de Likert ; index des
performances

1. Introduction

Rapid urbanization in developing countries has led to an
unprecedented increase in demand for mobility services,
which in turn has put tremendous pressure on urban
transport infrastructure and services [1]. Even in cities,
formal public transport services are often inadequate and
unreliable, giving rise to the population’s dependence on
personal mobility options and informal public transport
services to meet their mobility needs [2]. The definition of
public transport often does not include informal transport
services like tempo, CNG auto-rickshaw, E-rickshaws,
share autos, taxis, minibuses, etc [3]. In the absence
or scarcity of formal public transportation systems, an
informal transport service serves cities as para-transit
or intermediate public transportation (IPT) and plays an
important role in the transportation sector [4].

The battery-operated auto rickshaw (E-rickshaw)
is the updated form of the rickshaw, which is locally
known as the Easy bike or Auto. It normally has four
to six seats for passengers along with the driver. An
e-rickshaw is an informal mode of public transport in
the urban transportation system of Bangladesh [5]. The
mode, which was introduced in Bangladesh in 2008,
has gained popularity among urban passengers because
it is less expensive than other locally available modes
of transportation and provides reasonable safety and
comfort to users during travel [6]. This popularity, in turn,
results in the rapid growth of the mode of Bangladesh.
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E-rickshaws have become one of the preferred modes
of transport between short distances and are operating
in major urban and suburban areas as well as townships
(Rana et al. 2013) [7]. Now, the mode has become an
inseparable part of urban people’s mobility networks,
especially in small and medium-sized cities [5].

In this regard, this study tried to explore travel the
characteristics of E-rickshaw users as an informal public
mode of transport in Rangpur city, Bangladesh. This
study also revealed the E-rickshaw users’ satisfaction
with existing services. The various models of this mode
are now available in Bangladesh. The photographic view
of the E-rickshaw is shown in Figure 1.

Figure 1. E-rickshaw

Source: Khan, 2018 [8]

2. Literature review

Cervero (2000) [9] considers “informal transport” as
the right term as it best reflects the informal and illicit
nature of the system that is officially sanctioned outside
of the public transport sector. Informal transport services
are also notable for their role as “gap fillers”. Formal
transportation modes, to a great extent, are preferred by
city authorities over informal transport because of their
regularity. They exist in large part to fill the service
void left unfilled by formal public transport drivers [9].
According to Sukla et al., 2014 [10], informal transport
is defined based on elements that they share despite
their origins. They are referred to varyingly as’ informal
transport’,” para-transit ’,” transport artisanal’,” third-
world transport’ or ‘intermediate transport’. Though they
refer to the same sector, some authors use the terminology
distinctively.

Roy (2018) [11] mentions that cities in Sub-Saharan
Africa are characterized by informal transportation
services, compensating for the lack of institutionalized
transportation systems. In Kampala, Uganda, the
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vast army of boda-boda (boda) motorcycle taxis has
proliferated through the city, with passengers and/or
cargo goods straddled behind the boda drivers as they
navigate through the city’s congested and dilapidated
roads.

Rana et al. (2013) [7] showed that E-rickshaws are
generally used for traveling short distances (less than
5 kilometers). This mode of transport is also generating
employment in Bangladesh. However, no large
investment in E-rickshaws by any financial institutions
or organizations is observed except at a personal
level. Power consumption and run time per full charge
also directly affect the operating performance of the
E-rickshaw [12].

According to the past researches [13]; [14] and [15], the
E-rickshaw is the most commonly used motor vehicle
after buses for health care, education, shopping, and
social trips, and it is more frequently used than motorized
two-wheeled vehicles for all trip purposes except work,
personal business, and entertainment. Rahim et al., 2017
[16] discovered that E-rickshaws are much more reliable
and available during peak hours of the day.The service of
this particular mode of transport is also highly satisfactory
in comparison to buses and battery rickshaws.

Figure 2. Rangpur City Corporation area

Informal public transport has various, often ambivalent
characteristics [17]. The researchers [18]; and [1])
provided some integrated reviews of informal public
transport scenarios in the developing countries. According
to them, the strong presence of informal transport in the
cities indicates that transport needs are not being met
sufficiently by city governments through formal public
transport services. Informal transport is also an essential
source of income for many people and, in many cases, a
part of larger economic interests [1].

3. Research design
3.1. Study area

Rangpur is the second largest city in the northern region
of Bangladesh, located about 335 km north-west of the
capital city, Dhaka [19]. Rangpur is one of the newly
established City Corporations (municipality) in the
country. The city is situated on the bank of the river
Ghagat—a moribund tributary of the river Teesta. Figure
2 shows the location of Rangpur City in the context of the
country and the Rangpur City Corporation area.
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Source: Pramanik and Rahman, 2019 [19]

There is a total of 1427 km of road network in Rangpur
city. Considering the roadway hierarchy (functional
classification), the roads are categorized into national

highways, primary roads, secondary roads, tertiary, and
access roads (as seen in Table 1), where the majority
(88%) are tertiary and access roads.
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Table 1 Existing roads in Rangpur City

Functional Category  Length (km) Length (mile) %
National Highway 32.85 20.41 2.30
Primary Road 34.69 21.55 243
Secondary Road 99.98 62.12 7.00
Tertiary and Access 1259.93 782.88 88.26
Total 1427.44 886.97 100.00

Source: Pramanik and Rahman, 2019 [19]

Due to the absence of formal public transport in Rangpur
city, E-rickshaws have been operating on all types of
roads and in all areas of Rangpur city. According to
Rangpur City Corporation (2020), traffic composition
in the city was E-rickshaw (39%), rickshaw (31%),
motorcycle (12%), and bicycle (9%) (as seen in Figure
3). In Rangpur, there are three types of rickshaws:
E-rickshaw (Figure 1), Battery-rickshaw (Figure 4), and
Cycle-rickshaw (Figure 5). Among them, the E-rickshaw
has the highest percentage share (39%) of occupants.

Figure 3. Traffic Composition in Rangpur City

CNG, 2%

Microbus, 2%

Van, 3%

Other, 1%

Motorcyle, 12%

Source: Pramanik and Rahman, 2019 [19]
3.2. Study methods

A total of 400 passengers of E-rickshaw (at 5%
confidence interval and 95% confidence level) were
randomly selected from 10 major points of the city for
face-to-face interviews. In this study, an «individual»
was chosen as a sampling unit. Using the convenience
sampling methods, the surveyors collected data from
June 01, 2020 to September 30, 2020, maintaining a
one-week interval. The temporary E-rickshaw stand was
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used as a survey location for this study. Passengers were
interviewed using a pre-determined questionnaire to
explore their opinions about E-rickshaw services, their
usage of E-rickshaw as a travel mode, the major problems
and suggestions regarding the service. The questionnaire
was divided into three major parts: a) trip information, b)
passengers’ travel behavior, and c) perceptions regarding
E-rickshaw services.

The Likert Scale was applied to assess the passengers’
level of satisfaction. The Likert scale is a unidimensional
scale that researchers use to collect respondents’ attitudes
and opinions. It is a rating system, used in questionnaires,
that is designed to measure people’s attitudes, opinions,
or perceptions. Subjects choose from a range of possible
responses to a specific question or statement; responses
typically include’ strongly agree’, ‘agree’, ‘neutral’,
‘disagree’, and’strongly disagree’. Often, the categories
of response are coded numerically, in which case the
numerical values must be defined for that specific study,
such as 1 is «strongly agree» and 2 is «agree» and so on
[20].

Figure 4. Battery-rickshaw

Source: Khan, 2018 [8]

Figure 5. Cycle-rickshaw
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The Performance Index Method was adopted to
analyze the performance of E-rickshaws. In that case,
respondents were asked to give their opinion on some
selected attributes of E-rickshaw like fare rate, travel
safety, travel comfort, travel speed, travel time, crowd,
operator behavior, and quality of service over a 5-point
scale (0-5), where value 0 indicates the worst situation
and value 5 indicates the best or excellent performance.
Then the performance index of the mode for each of
these factors was determined from users’ responses,
which results in the situation of this mode in terms of
those factors or attributes.

3.3. Statistical approach

The distribution of factors and the chi-square test
are employed to understand the respondents’ basic
characteristics. The Chi-square (y2 value) Test was
performed with the studied variables at a significant
level of p less than 0.05 with a 95% confidence interval.
The Chi-square test shows the relationship between
the variables and the factors. When the value of the
p value is less than 0.05, the relationship between the
variables of the factors is significant [21]. Table 2 shows
the distribution of the factors with chi-square values
where all variables are significant except the variable
«movement of E-rickshaw in the city centre» of Rangpur.

4. Results and discussion
4.1. Travel mode choice

Survey data on travel mode use revealed that around
74% of the respondents usually choose the E-rickshaw
for their usual travel (Figure 6). Compared with other
informal modes such as battery-operated rickshaw or
auto-tempo, the proportion of respondents using the
E-rickshaw was very high.

Figure 6. Transport modes used by the respondents for
commuting daily trip

74%

E-Rickshaw/ Electric
Easy bike Rickshaw

Auto
Tempo

Cycle Other

Rickshaw

Source: E-rickshaw Passengers’ Survey, 2020

4.2. Purposes and reasons for choosing E-rickshaw

Almost 30-40% of the E-rickshaw users mentioned
that they regularly used the E-rickshaw for a trip to a
fixed or specified destination. Figure 4 shows the major
purposes of the E-rickshaw trips. The major purposes
of the respondents were work (31%), business (21%),
education (24%), and shopping (8%).

Figure 7. Purpose of trips by E-rickshaw users
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Source: E-rickshaw Passengers’ Survey, 2020

Figure 8 shows that more than half of the respondents,
around 53%, avail of the E-rickshaw because its travel
cost is lower than any other locally available travel mode.
Only 14% mentioned that they chose an E-rickshaw
for comfortable travel. Almost 10% of the respondents
mentioned that except for E-rickshaw, they do not have
any other travel mode.

Figure 8. Reasons for choosing E-rickshaw for the trips
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Source: E-rickshaw Passengers’ Survey, 2020
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Table 2 Distribution of the variables for E-rickshaw Passengers (N=400)

Variables % Chi-Square (x2) value df  p value

Below 20 = 10%

20-25=18.5%

26-30=21.5%

Age 104.960 5 .000

31-45=31.5%

46-50=13.5%

Above 51 =5%

Less than 5000 = 1%

5000-10000 = 9%
10001 — 15000 = 10.5%

Monthly income 15001 —20000 = 6.5% 268.160 7 .000

20001 — 25000 = 11.5%

25001 — 30000 = 11%
More than 30000 = 12.5
Motor Cycle = 9%

Vehicle ownership Car=1% 581.840 2 .000
None = 90%
1-2=15%
3-4=21%

E-rickshaw use frequency per week 5-7=51.5% 286.500 4 .000

Sometimes = 10.5%

No Use or rarely = 2%
Not At All =29.5%

1-5 Minutes = 38%
Waiting time for E-rickshaw 5-10 Minutes = 25% 197.700 4 .000
10-15 Minutes = 7%

More than 15 Minutes = .5%

Highly Congested Area =
16.5%

Perception on the surveying area Congested Area = 65% 368.720 3 .000
No Congestion = 17.5%

No Idea = 1%
High Risk = 30%
Risky = 44%

Safety by travelling E-rickshaw 110.720 3 .000
Neither Risk nor Safe = 10%
Safe = 16%
Strongly Disagree = 15%
Disagree = 45%
;rlifiei;etr;l(l:: to use E-rickshaw rather than I;I;i;}/ir agree nor disagree 185.600 4 000
Agree = 13%
Strongly Agree = 5%
Strongly Disagree = 7%
Disagree = 2%
Perceptions on route fixation Eii;{}/fr agree nor disagree 233.600 4 .000
Agree = 45%
Strongly Agree = 27%
Strongly Disagree = 25%
Disagree = 21%
Movement of E-rickshaw in the city centre  Neither agree nor disagree 4.160 3 245

=28%
Agree =26%

Source: E-rickshaw Passengers’ Survey, 2020
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4.3. Travel characteristics of E-rickshaw passengers

Travel characteristics of E-rickshaw users are presented
in Table 3 by categorizing them into various groups.
The majority (60%) of the E-rickshaw users have
a low in-vehicle travel time of less than 30 min. The
respondents informed us that they preferred to spend less
time waiting and therefore preferred the high frequency
services offered by low-capacity informal transport
modes like E-rickshaw. It was observed that close to 50%
of the access-egress trips for E-rickshaws had a travel
time of less than 10 min.

Table 3 Travel characteristics of E-rickshaw passengers

Variable Classification Percentage
<30 min 60
In-vehicle travel time 30-60 min 30
> 60 min 10
<=5 min 65
Wait time 5-15 min 35
> 15 min 10
<=10 min 50
Access + Egress travel time 11-20 min 30
> 20 min 20
<1km 90
In-vehicle trip length 2-5 km 5
6-10 km 4
> 10 km 1
<=1km 78
Access + Egress trip length 2-3 km 12
>3 km 10

Source: E-rickshaw passengers’ survey, 2020

The shorter access-egress times for E-rickshaws were
also a result of their boarding and alighting passengers all
along their routes of operation. In the case of in-vehicle
trip length, E-rickshaw users were observed to have a
majority (90%) of their trips in the lower trip length
categories, i.e., trips shorter than 1 km. The majority
(78%) of the users informed us that E-rickshaws have
access and egress distances of less than 1 km.

4.4. Users’ satisfaction about E-rickshaw services

Respondents were asked about the existing condition
of E-rickshaw service quality. 45% of the respondents
said that the overall quality of informal public transport
service was satisfactory, while 32% of the users thought
that the existing condition was good. Figure 9 below
shows the user perception of the prevailing E-rickshaw

quality.

Figure 9. Users’ perception on E-rickshaw service qualitytrips

Satisfactory ; 45%

Good; 32%

Poor; 17%

Very poor; 1% I
—

Source: E-rickshaw Passengers’ Survey, 2020

Excellent; 5%

User opinions were collected on the following attributes:
fare rate, travel time, comfort of travel, safety, travel
speed, crowd, operators’ behavior, and quality of service.
The results are presented in Table 4.

Table 4 Performance of attributes based on opinion of E-rickshaw users

Scale
GUabies (strolngly (dissa:isﬁed) (net?tral) (sati:ﬁed) (strosngly reSl;l;)l:ELnts
dissatisfied) satisfied)
Fare rate 0 0 20 336 44 400
Travel time 16 80 10 288 6 400
Travel comfort 50 112 18 220 0 400
Safety 156 190 8 46 0 400
Travel speed 0 30 130 230 10 400
Crowd 152 178 20 46 0 400
Operators’ behavior 38 140 68 156 0 400
Quality of service 0 38 104 224 34 400
Source: E-rickshaw Passengers’ Survey, 2020
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Based on the opinions of the respondents, the performance
index (a calculation of how well work meets its defined
attributes) for the attributes was calculated, as seen in
Table 5 below. The index for the fare rate of E-rickshaw
was 4.06 and ranked first, which means the fare of
E-rickshaw, was excellent or users were satisfied. The
quality of service for e-rickshaws is nearly satisfactory
(Index 3.64). However, the E-rickshaw was unable to
ensure safety (Index 1.86). The light weight of the mode
and lack of skills training for the operators are major
reasons for the lack of safety associated with E-rickshaws.

Table 5 Performance index of attributes based on opinion of
E-rickshaw passengers

Attributes Performance Index Rank
Fare rate 4.06 1
Travel time 3.47 4
Travel comfort 3.02 5
Safety 1.86 8
Travel speed 3.55 3
Crowd 1.88 7
Operators’ behavior 2.87 6
Quality of service 3.64 2

Note: Performance Index = ) (Value X Scale)/Total respondents

5. Statistical analysis

To investigate the relationship between factors, Pearson
Correlation Matrix (PCM) was used to learn about the
respondents’ demographic characteristics and travel
behavior. PCM is a widely used method to understand
the relationship of different studied variables. It assigns
a value between +1 and -1, where 0 is no correlation,
+1 is total positive correlation, and -1 is total negative
correlation. It would be very difficult to understand the
relationship between each variable by simply staring at
the raw data. A correlation matrix can help us quickly
understand the correlations between each pair of
variables. In this study, the Pearson Correlation Matrix
(PCM) is used to describe the relationship among the
selected variables (Table 6).

Findings show that ‘monthly income’ has weak positive
correlation between ‘perceptions on route fixation’.
‘Monthly income’ has weak negative correlation between
‘waiting times for E-rickshaw’. ‘Waiting times for
E-rickshaw’ has weak negative correlation ‘preference
to use E-rickshaw rather than public bus’, ‘perceptions
on route fixation’. ‘Affordable fare per km for public
transport’ has weak positive correlation between ‘safety
by travelling E-rickshaw’ (correlation value = .147)
and ‘preference to use E-rickshaw rather than public
bus’ (correlation value = .223). “Safety by travelling
E-rickshaw’ has weak positive correlation between
‘perception on route fixation’

g = =
< f bt o0 s < )
o) 3 5 = = =
e £ L, 5 32 & 32 = 2
g & 2y S 55 % s & E o=
S = = 2 = - & 85 - S =
= g 3 £z PR &z @ B . 2z < B
= i3 & P = =2 -] o= 3 S = ®
2 < 2 oS = = =< 5< 8 S o L=
= i.; 23 = == 2 [ ) &S E i)
. = = 2 g = E S a 82 <£25 SE e
50 S ) i Sl E = - 253 5 % SHS5
< = 2 & = <& Gm Ama &8 2RSS
Age 1
Monthly income -.309 1
Vehicle ownership -.148 .063 1
E-rickshaw use 083 029 066 1
frequency per week
Waiting time for
E-rickshaw .009 -.148 .076 -.011 1
Affordal_ale fare per km 059 098 032 023 021 1
for public transport
Safety by travelling 006 039 065 116 -099 147 1
E-rickshaw
Preference to use
E-rickshaw rather than -.013 .040 -.014 .062 -177 223 .058 1
public bus
}f)erc.ep“ons on route -.046 139 037 -.037 -173 002 208 037 1 136
1xation
Movement of E-rickshaw _ 5 -.036 038 -033 028 -062 012 005 136 1

in the city centre
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In this study, a multinomial logistic regression model
is used to investigate how E-rickshaw users feel about
the routes available to them as they are traveling around
the city. The result of this model is shown in Table
7. The chi-square statistic of the model is significant
(364.439, p<0.05), indicating that the multinomial
logistic regression model has a significant to explain the
factors that influence passengers satisfaction on fixed
route. The p-value was less than 0.05 proving that there is
a significant relationship between the dependent variable
and independent variables in the model. The deviance
(598.777, p = 0.286) statistics test proves that the model
is fit. Since the test are not statistically significant, that
is the p value is greater than 0.05. The Pseudo R-Square
measures are Cox and Snell (0.598), Nagelkerke’s
(0.647) and McFadden (.352). The model accounts
represent relatively decent-sized effects of variance.
The likelihood ratio test proves that the independent or
predictor variables was significant, which proves that
these predictors contribute significantly to the final
model.

While comparing the attribute of strongly disagree
relative to strongly agree, result shows (Table 7) that
passengers who have monthly income of BDT! 10000-
15000 relative to more than BDT 30000 have 34.381
times probability of being dissatisfied with fixed route
system. All the age groups have less than 0.01 probability
of being dissatisfied with the fixed route system compared
to persons whose age is more than 50. People who make

Table 7 Factors for satisfaction on fixed route by the passengers

trip with purpose of education and business relative to
others have 0.025 and 0.012 times probability of being
disagreed with the service.

While comparing the attribute of neither agree or disagree
relative to strongly agree, result shows passenger whose
earning is BDT 5000-10000, BDT 10000-15000 and
more than BDT 30000 relative to who has no income
have 4.695, 14.715 and 4.058 times probability of being
neither agree or disagree with the service (Table 7).
Passengers whose age are 26-30, 31-45 and 46-50 years
relative to age group more than 50 years have 0.049,
0.074 and 0.027 times probability of being neither agree
nor disagree with the service. People who make trip
with purpose of work, shopping, education and business
relative to others have 0.192, 0.146, 0.151 and 0.061
times probability of being neither agree nor disagree with
the service.

While comparing the attribute of agree relative to
strongly agree, result shows passenger whose earning is
BDT 25000-30000 relative to who has no income have
0.182 times probability of being satisfied with fixed route
service. Passengers whose age are 26-30 and 46-50 years
relative to age group more than 50 years have 0.114 and
0.155 times probability of being satisfied with fixed route
service. Passenger who thinks travelling in E-rickshaw
has high risk and risk relative to safe have 0.358 and
0.268 times probability of being satisfied with fixed route
service.

Ref B Std. Error  Wald df Sig. Odd ratio
Intercept -3.086 2134.31 0 1 0.999
E Not at all s 1212 2133393 0 1 1 0.298
= 1-5minutes £5  -1.001 2133393 0 1 1 0.367
£ 5-10 minutes P § -1.07 2133393 0 1 1 0.343
e 10-15 minutes So s 2133393 0 1 0.999 8.642
C Less than 5000 7736 399.204 0 1 0.985 0
2 5000-10000 1.939 1.192 2.645 1 0.104 6.949
g 10000-15000 3.538 1.101 10.318 1 0.001 34.381
S 15000-20000 -8.905 99.294 0.008 1 0.929 0
;» 20000-25000 -13.342 77.109 0.03 1 0.863 1.61E-06
E 25000-30000 g 11353 94317 0.014 1 0.904 1.17E-05
= More than 30000 Z 1308 1 1.71 1 0.191 3.698
Below 20 -5.096 1.809 7.935 1 0.005 0.006
20-25 -1.575 1.824 17.249 1 0 0.001
26-30 w -6.656 1.718 15.018 1 0 0.001
o 3145 8002 1.819 19.352 1 0 0
< 4650 < 6248 1.749 12.756 1 o0 0.002
Work 2611 1.368 3.642 1 0.056 0.073
Shopping 0.179 1.43 0.016 1 0.901 1.195
9 Education -3.707 1.56 5.645 1 0.018 0.025
o % Recreation B 0.618 1.411 0.191 1 0.662 1.854
§D g Administrative 5 15.708 3348.382 0 1 0.996 6637692.556
z = Business S 4393 1.599 7.549 1 0.006 0.012
> High risk 10.846 62.552 0.03 1 0.862 51333.48
g 5 Risk o 10023 62.554 0.026 1 0.873 22528.098
& 3 Neither risk nor safe & -0311 106.647 0 1 0.998 0.733
>‘.’< Université
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Ref B Std. Error  Wald df Sig. Odd ratio
Intercept 8.216 3702.37 0 1 0.998
R Not at all] - -33.915 3690.792 0 1 0.993 1.02E-13
B 1-5 minutes E, -34.078 3690.839 0 1 0.993 1.02E-13
éﬁ 5-10 minutes f} § -17.515 3690236 0 1 0.996 2.48E-08
= 10-15 minutes s E -16.016 3692205 0 1 0.997 1.11E-07
Less than 5000 28.727 326.555 0.008 1 0.93 2.99086E-+12
5000-10000 2.192 140.021 0 1 0.988 8.956
10000-15000 17.949 60.578 0.088 1 0.767 62393180.18
% 15000-20000 0.923 106.073 0 1 0.993 2.516
S
= 20000-25000 -1.902 155.616 0 1 0.99 0.149
g 25000-30000 o 0341 93.709 0 1 0.997 1.406
= More than 30000 Z 17717 103.65 0.029 1 0.864 49469705.21
Below 20 -1.274 178.327 0 1 0.994 0.28
20-25 0.164 143.472 0 1 0.999 1.178
26-30 = 14739 173.627 0.007 1 0.932 3.97E-07
. 31-45 5 18095 153.462 0.014 1 0.906 1.39E-08
on e
< 46-50 < -16.879 176.682 0.009 1 0.924 4.67E-08
Work 0.133 74.143 0 1 0.999 1.142
Shopping -0.911 106.975 0 1 0.993 0.402
. Education -16.594 98.613 0.028 1 0.866 6.21E-08
g Recreation -2.552 185.122 0 1 0.989 0.078
; Administrative é 6.693 0 1 806.467
s Business S -14707 85.258 0.03 1 0.863 4.10E-07
Y High risk 16.435 77.766 0.045 1 0.833 13722051.45
§° g Risk o 2004 97.129 0 1 0.984 7.418
a & Neither risk nor safe & 18243 102.703 0.032 1 0.859 83697255.24
Intercept 7.745 969.976 0 1 0.994
Not at all] L g 15149 968.012 0 1 0.988 2.64E-07
2 1-5 minutes £ § -15.345 968.012 0 1 0.987 2.17E-07
£ g 510 minutes 2E -13.69 968.012 0 1 0.989 1.13E-06
Z-2  10-15 minutes =2 14791 968.012 0 1 0.988 3.77E-07
Less than 5000 -10.353 251.075 0.002 1 0.967 3.19E-05
5000-10000 1.547 0.778 3.95 1 0.047 4.695
2 10000-15000 2.689 0.746 13.007 1 0 14.715
S 15000-20000 1376 0.737 3.486 1 0.062 3.958
> 20000-25000 0.997 0.674 2.184 1 0.139 2.709
g 25000-30000 g 0616 0.682 0.816 1 0.366 0.54
= More than 30000 Z 1401 0.701 3.997 1 0.046 4.058
Below 20 -13.505 93.25 0.021 1 0.885 1.36E-06
20-25 -1.745 1.084 2.59 1 0.108 0.175
26-30 n 302 1.058 8.156 1 0.004 0.049
g 3145 5 20600 1.005 6.729 1 0.009 0.074
< 46-50 < 3598 1.117 10.376 1 0.001 0.027
Work -1.653 0.747 4.891 1 0.027 0.192
. Shopping -1.927 0.991 3.776 1 0.052 0.146
g 2 Education -1.889 0.833 5.139 1 0.023 0.151
._g g* Recreation B -1.177 0.969 1.477 1 0.224 0.308
5 & _Administrative 5 -1.999 5117.735 0 1 1 0.135
% s Business S  -27% 0.763 13.419 1 0 0.061
s High risk 10.97 61.693 0.032 1 0.859 58113.289
£ f,’ Risk o 1043 61.693 0.029 1 0.866 33863.486
z & Neither risk nor safe G 11.649 61.696 0.036 1 0.85 114557.477
Université
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Ref B Std. Error  Wald df Sig. 0Odd ratio

Intercept 4.263 1224.449 0 1 0.997

E Not at all Ly -1.609 1224448 0 1 0.999 0.2

ot 1-5 minutes £2  -1.065 1224448 0 1 0.999 0.345

£ 5-10 minutes ° é -0.27 1224448 0 1 1 0.763

e 10-15 minutes S Ti2ss 1224448 0 1 0.999 0.285

C Less than 5000 -0.078 1.084 0.005 1 0.943 0.925

a 5000-10000 0.43 0.669 0.413 1 0.521 1.537

2 10000-15000 0.585 0.639 0.836 1 0.361 1.794

S 15000-20000 -0.115 0.663 0.03 1 0.863 0.892

> 20000-25000 -0.285 0.522 0.299 1 0.585 0.752

g 25000-30000 g 1703 0.517 10.862 1 0.001 0.182

= More than 30000 Z  0.636 0.536 1.408 1 0.235 1.889
Below 20 -2.909 1.046 7.738 1 0.005 0.055
20-25 -1.015 0.992 1.046 1 0.306 0.362
26-30 = 2172 0.965 5.062 1 0.024 0.114

N 31-45 2 1436 0.934 2363 1 0.124 0.238

< 4650 < -1.866 1.001 3.478 1 0062 0.155
Work 0.593 0.731 0.657 1 0.418 1.809
Shopping 0.444 0.848 0.274 1 0.601 1.558

9 Education 0.177 0.769 0.053 1 0.817 1.194

§~ Recreation B 0.507 0.909 0.311 1 0.577 1.66

& _Administrative 8 15892 3348381 0 1 0.996 7979536.212

= Business S -0983 0.744 1.744 1 0.187 0.374
High risk -1.027 0.442 5.402 1 0.02 0.358

8 g Risk o 312 0.407 10.362 1 0.001 0.269
< 3 Neither risk nor safe 3 0172 0.633 0.074 1 0.786 1.188

The reference category is strongly agree.

Source: E-rickshaw Passengers’ Survey, 2020 & results from SPSS software

6. Conclusion

E-rickshaws are an essential component of the informal
public transportation system in the cities of Bangladesh.
It was found that E-rickshaw passengers were very
satisfied with the availability and quality of existing
E-rickshaw services. Although Rangpur city was selected
as a case study, the research findings might be applied
to other cities with similar mixed traffic environments
where e-rickshaws play an important role in local
transportation. Further research could be carried out on
operational characteristics of E-rickshaws; integrating
E-rickshaws with other modes to facilitate an integrated
multi-modal system; formulating policy regulations for
this.
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