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Abstract
Ride-sharing services are a sustainable form of the transportation system that needs to be popularized among students 
by examining the crucial factors that determine the students’ behavior to use the innovative service. Therefore, this paper 
attempts to explore students’ behavior regarding the use of ride-sharing services by extending the “Technology Acceptance 
Model.” The expanded model includes the current TAM structures and integrates contextual stimuli that may or may not 
affect the ride-sharing service’s behavior. Moreover, the study focuses on determining the moderating role of perceived risk 
between the proposed relationships. The paper uses PLS-SEM to analyze the research model and determine the results of 
the hypotheses. The findings of this research are useful for ride-sharing service providers and policymakers who can pro-
mote the services among students by reducing the perceived risks and promoting the environmental benefits of ride-sharing. 
Furthermore, the limitations of this paper pose future research directions.
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Introduction

A modern economic model emerges where organizations 
and individuals work together, distribute, exchange, and 
reuse surplus products or services across online platforms 
(Hamari et al., 2016; Wang et al., 2020). According to Hein-
richs (2013), a sharing economy makes full use of market 
intelligence by fostering an eco-friendly, sustainable, and 
collaborative society. An example of this is the introduction 
of “Ride-Sharing Services.” One of the earliest and most 
common forms of the sharing economy is ride-sharing (Zhu 
et al., 2017) that refers to an evolving transportation mode 
in which people with similar or partially overlapping travel 
routes and times agree to share their journey in an effort to 
reduce travel expenses (Lokhandwala & Cai, 2018) and the 
possible environmental degradation caused by traveling.

According to Wang et al. (2020), the reason for the ride-
sharing model’s rapid development in the past decade is 
due to the rise in mobile technology that established the 
ground for using internet-based applications and the Global 
Positioning System (GPS). Further, cloud computing tech-
nologies enable ride-sharing service providers to make 
transportation much more convenient and flexible through 
collaboration consumption (Dong et al., 2018; Yin et al., 
2018). Internet-based ride-sharing services provide numer-
ous benefits; hence, it has become increasingly attractive and 
has given rise to its popularity among consumers (Schor, 
2016). Its benefits relate mainly to the fair distribution of 
automotive resources, reduced energy consumption, and 
attainment of shared profits by all parties involved i.e., driv-
ers, commuters, and service providers (Dong et al., 2018; 
Hamari et al., 2016; Wang et al., 2019). These services work 
through effective utilization of free seats, as drivers are to 
drive from their starting point to the end (Frenken & Schor, 
2019), thus reducing time and costs by taking several pas-
sengers to their destination in one go (Agatz et al., 2012; 
Liu et al., 2017). Ride-sharing services play a major role 
in environmental protection, as free seats are utilized, the 
number of vehicles out on the road for personal trips sig-
nificantly decrease, which ultimately reduces traffic conges-
tion, mitigates consumption of fuel, and cuts greenhouse gas 
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emissions (Agatz et al., 2012; Dong et al., 2018; Teubner 
& Flath, 2015). Ride-sharing also carries a few benefits for 
society. It enables passengers having different backgrounds 
to meet while traveling to their destination, improving their 
interpersonal skills, knowledge, and building trust among 
people, as positive social interaction is promoted (Hwang & 
Griffiths, 2017). Despite all the benefits of ride-sharing ser-
vices, people are still reluctant to adopt because of the risk. 
Many consumers continue to be uninterested in this new and 
ecological mode of transportation, and others actively refuse 
it because of potential risks. Cheng (2016) and Zhu et al. 
(2017) stated that GPS technology and mobile Internet based 
services are considered risky because of online transaction 
procedure and offline experience as well. Similarly, Ride-
sharing, a novel “online-to-offline (O2O)” service is highly 
suspicious among people because of the online and offline 
threats. Hong et al. (2017) discussed some risks with respect 
to online transportation, i.e., problems relating to personal 
security, privacy, property safety, expected performance, and 
compensation for accidents. Hence, the risk is the major 
obstacle in the way of new technologies.

In recent decades, a huge range of policies through local 
and regional governments have been actively proclaimed 
by many developed countries, including Britain, the USA, 
Canada, and Germany, to foster ride-sharing, which aims 
to reduce travel congestion and allow individuals to build 
environmentally friendly travel habits (Wang et al., 2020). 
Similarly, several researches are available that study ride-
sharing services in developed countries. For instance, recent 
research analyzes the consumers’ intention to use ride-shar-
ing services in the Covid-19 pandemic. The scholars targeted 
Uber services and concluded that the consumers of Egypt 
are more likely to depict positive behavior towards the usage 
of ride-sharing services (Rasheed et al., 2021). Furthermore, 
Wang et al. (2020) extend TAM to evaluate customers’ inten-
tions to adopt ride-sharing services. As per the results, the 
PEU has no noticeable influence on the intention to adopt 
ride-sharing services. However, personal innovativeness is 
associated with higher PU and PEU. In contrast, a negative 
association is found with PR. Another research by Wang 
et al. (2019) claimed that perceived value fosters willingness 
of consumers to participate in ride-sharing, but perceived 
risk is adversely linked with consumers’ willingness.

Ride-sharing services are an emerging concept in devel-
oping countries and have been spreading rapidly (Yuana 
et al., 2019). However, to the best of the authors’ knowl-
edge, few studies on ride-sharing have been done in develop-
ing countries (Yuana et al., 2019; Shah et al., 2020; Akbari 
et al., 2020; Paundra et al., 2020). Though, in a country like 
Pakistan, this study area is still untouched. After reviewing 
the benefits of ride-sharing services, the scholars believe 
that it is essential to explore the behavior of Pakistani peo-
ple toward the use of ride-sharing services. The motivation 

for conducting the present research in Pakistan includes the 
following: (i) Pakistani consumers face issues in traditional 
taxis, such as the unfair price, insecurity, and nonexistence 
of compliance with official rules and regulations of driv-
ing and safety. Hence, people welcome online ride-sharing 
services because they consider them easy to use, timely 
approachable, and reasonable fare charging (Abd Elmeguid 
et al., 2018). Therefore, the market and sector have immense 
potential and opportunity in Pakistan. So, it is essential to 
investigate the factors of ride-sharing behavior by focusing 
the people of Pakistan. (ii) Some prior studies claimed that 
people use ride-sharing services to reduce travel expenses, 
pollution, and traffic (Wang et al., 2019; Wang et al., 2020). 
Feeney (2015) informed that the government of China has 
started to accept the concept of ride-sharing services and 
has been actively emphasizing the environmental benefits of 
using the innovative service. Similarly, in Pakistan, the con-
cept of a sustainable environment has gained massive atten-
tion from scholars and practitioners. Many researches have 
been conducted in this regard and reveal that environmental 
knowledge, awareness, and concern among the people of 
Pakistan boost green behavior (Ahmed et al., 2020; Faize & 
Akhtar, 2020; Rustam et al., 2020). Hence, a question arises, 
whether environmental triggers (environmental knowledge, 
environmental awareness, and environmental concern) fos-
ter consumers’ behavior to use ride-sharing services? Addi-
tionally, the literature does not have empirical studies with 
respect to environmental triggers and ride-sharing services. 
Thus, it is critical to address the gap in Pakistan’s context 
as transportation-related difficulties in Karachi have grown 
significantly over the last few decades. Further, traffic con-
gestion causes air and noise pollution, resulting in health 
issues, higher accident rates, and damage to the environ-
ment (Farooqi et al., 2020; Munir et al., 2021). Therefore, 
this aspect will be a new addition to the literature of green 
environment and ride-sharing services.

The current research makes four significant contribu-
tions. First, it studies the students’ BI to use ride-sharing 
services in the context of Karachi, Pakistan, as it is a met-
ropolitan city and holds a huge market for this sector. So, 
it will provide an insight to the online transportation indus-
try and the government regarding ride-sharing services so 
that they can collectively promote it among the students of 
higher education that might ultimately help in resolving their 
transportation issues. Second, it includes the environmental 
triggers (concern, knowledge, and awareness) in the research 
framework to analyze their influence on students’ BI. Thus, 
by promoting ride-sharing services, the environment can be 
protected from further degradation. Third, the moderating 
role of a multi-dimensional framework of the consumers’ 
perceived risk has been added to examine how the risk asso-
ciated with ride-sharing services affects the proposed asso-
ciation. In this paper, perceived risk is the focus because of 
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the fact that ride-sharing is a new developing technology; 
the risks linked with its use are generally a source of con-
cern for non-user. Therefore, it is necessary to explore the 
moderating role of PR in the case of non-users’ behavioral 
intentions. Non-users must be studied since the transition 
from non-users to users is a lengthy process in which well-
planned explanation, guidance, and help from providers and 
authorities is crucial to attract consumers who have never 
experienced or used ride-sharing earlier (Liao et al., 2015). 
The academic community has paid insufficient attention to 
scholarly investigation on the acceptability of this form of 
transportation technology among consumers, particularly 
from non-users’ perspective. Recent research by Wang et al. 
(2020) targeted the non-users, but the authors solely focus on 
risk perception and value perception factors that might lead 
to a willingness to use ride-sharing services. So, the fourth 
contribution is all about focusing on non-users’ behavior so 
that researchers can fill the void and put forward relevant 
regulatory strategies.

The remaining paper is organized as follow. The second 
section presents theoretical background with relevant discus-
sion of hypotheses. Third section includes the data collection 
methods, a sample of this study, and research instruments. 
Fourth section presents the data analysis with the discussion 
of the results. Then, fifth section conclude the paper along 
with policy implication.

Literature Review

Theoretical Background

This research uses the “Technology Acceptance Model 
(TAM)”. TAM was originally introduced by Davis et al. 
(1989); the constructs of TAM include “Perceived Ease of 
Use (PEU)” and “Usefulness (PU),” as they are considered 
critical factors for analyzing consumers’ behavior of using 
innovative technology (Davis, 1989).

TAM has been employed as a theoretical foundation in 
this study because it is regarded as a common and effec-
tive model for addressing the consumer acceptance para-
digm in relation to a new technology (Hubert et al., 2017; 
Prieto et al., 2014; Cheung & Vogel, 2013; Ha & Stoel, 
2009; Davis, 1989). In addition, TAM includes two cru-
cial factors, i.e., PEU and PU, that explain the success of 
new technology adoption more accurately because the first 
thing consumers consider is the usefulness and easiness of 
that technology (Davis, 1989). However, other technology 
acceptance models talk about advanced aspects that consum-
ers might consider after learning about technology’s useful-
ness and convenience. Much preceding research has taken 
TAM to study and evaluate the usability and feasibility of 
these shared services by users. Such as, Chen and Lu (2016) 

employed the green TAM to investigate consumers’ inten-
tions to adopt “public bike-sharing services” from the aspect 
of environmental protection. The authors discovered that the 
green TAM is a useful paradigm for explaining the elements 
that influence consumers to adopt sustainable transporta-
tion. Another study investigated the intention of “Swedish 
Generation Y” users to use Uber’s ride-sharing services by 
employing two theories i.e., “theory of planned behavior” 
and “technology acceptance model” (Fleischer & Wahlin, 
2016).

The extended framework developed by the authors incor-
porates environmental triggers, which include Environmen-
tal Concern (EC), Knowledge (EK), and Awareness (EA), to 
evaluate their impact on the behavior of students in terms of 
adopting the use of ride-sharing services. Furthermore, the 
model incorporates PR as a moderating variable to interpret 
its relationship among variables.

Hypotheses Development

Perceived Ease of Use and Students’ Behavior

Studies in the area of Technology acceptance demonstrated 
that several scholars researched the effect of Perceived Ease 
of Use (PEU) on BI and found that it had a positive and sig-
nificant relationship (Davis, 1989; Davis et al., 1989). PEU 
is a metric that builds users’ understanding of the degree of 
complexity of the technology, and the lower the complexity 
of the technology, the greater the chances of users using the 
technology (Legris et al., 2003; Venkatesh & Davis, 2000). 
As this paper focuses on the acceptance of ride-sharing ser-
vices among students, PEU is the degree to which students 
think the technology is convenient and free of effort. Nikou 
and Economides (2017), Chin and Todd (1995), and Mallat 
et al. (2009) found a positive link between users perceiv-
ing the technology as easy to use and their BI. In contrast, 
Wang et al. (2020) revealed in their study that consumer’s 
PEU regarding the use of ride-sharing services in the context 
of China and found that it did not influence their BI. Thus, 
our research tests the following hypothesis in line with the 
literature:

“H1: PEU has a positive relationship with BI”

Perceived Usefulness and Students’ Behavior

Perceived Usefulness (PU) is also a popular construct 
measured by several scholars in the technology acceptance 
literature as a significant determinant of BI (Davis, 1989; 
Davis et al., 1989). Legris et al. (2003) and Venkatesh and 
Davis (2000) define PU as the extent to which a technology 
is deemed to be helpful and useful for performing differ-
ent tasks. According to Park et al. (2014), consumers are 
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more likely to experience innovative technology when they 
decide it is useful and beneficial to their aim. In the context 
of ride-sharing services, PU is the extent to which a con-
sumer believes using the service will lower expenditure and 
offer a better commuting experience. Earlier studies have 
examined the influence of PU on the BI of technology use 
and found that the constructs are positively linked (Chin & 
Todd, 1995; Mallat et al., 2009; Cheng & Huang, 2013; Park 
et al., 2014; Tan et al., 2014; Mac Callum & Jeffrey, 2014). 
Research conducted in ride-sharing services in China indi-
cated that consumers’ PU of ride-sharing services influenced 
their BI (Wang et al., 2020). In line with the review of the 
literature, our research tests the following hypothesis:

“H2: PU has a positive relationship with BI”.

Environmental Concern and Students’ Behavior

Environmental Concern (EC) is explained by Schwartz 
(1977) through his Norm Activation Theory, which defines 
it as an awareness of the implications that give rise to a sense 
of responsibility when carrying out any action (Fujii, 2006). 
As Fransson & Gärling, 1999 indicated that measuring EC 
to understand environmentally friendly behavior is essential; 
it makes it critical to evaluate students’ concern regarding 
the environment in the context of ride-sharing services to 
analyze its impact on their BI. Pagiaslis and Krontalis (2014) 
revealed that in the literature, EC is widespread as it is con-
sidered an important factor for influencing consumer behav-
iors. Prior studies report that EC of consumers is positively 
associated with consumers’ willingness to pay for renewable 
energy (Bang et al., 2000), making eco-friendly purchase 
decisions (Kalafatis et al., 1999; Schwepker & Cornwell, 
1991), and their usage intentions (Alwitt & Berger, 1993). 
Consequently, the authors of this study attempt to assess 
the student’s EC for analyzing their BI to use ride-sharing 
services. Henceforth, in line with the review of the literature, 
our research tests the following hypothesis:

“H3: EC has a positive relationship with BI”.

Environmental Knowledge and Students’ Behavior

Environmental Knowledge (EK) is defined by Mostafa 
(2007) as the degree of what consumers know about the 
environmental situation and how they appreciate the peo-
ple involved in the holistic system view and joint responsi-
bilities required for sustainable development. According to 
Pagiaslis and Krontalis (2014), EK can either be objective, 
which is the knowledge of environmental problems and their 
causes, or the perceived subjective knowledge about eco-
friendly actions. Consumer behavior literature shows that 

consumer EK is positively linked to their green purchas-
ing behavior (Mostafa, 2007) and that EK has a positive 
impact on consumers’ green purchasing behavior (Tanner 
et al., 2004; Tanner & Wölfing Kast, 2003; Tilikidou & Del-
istavrou, 2006). However, some researchers have found that 
subjective EK has a greater impact on consumer purchasing 
behavior (Ellen, 1994). The construct of EK in the context 
of ride-sharing services is consumers’ knowledge regard-
ing the reduced carbon footprint of using the service. Bang 
et al. (2000) revealed in their study in the area of renew-
able energy that consumer’s knowledge regarding sustain-
able energy sources boosts their intention to pay for those 
services. Thus, the authors assume the positive link of EK 
with student’s BI to use ride-sharing services and propose 
the following hypothesis:

“H4: EK has a positive relationship with BI”.

Environmental Awareness and Students’ Behavior

Environmental Awareness (EA) is defined by Hopwood et al. 
(2005) as a comprehensive construct that includes consum-
er’s perception, cognition, and sensibilities regarding the 
prevailing environmental issues, and their attitude towards 
solving these issues and working towards the improvement 
of the quality of the environment for a sustainable future. 
According to Schuitema et al. (2013), EA is concerned 
with consumers’ awareness regarding the influence of their 
actions on the environment, which invokes making environ-
mentally friendly decisions (Daziano & Bolduc, 2013; Wang 
et al., 2016). Several scholars have investigated the construct 
and revealed that consumers who have a higher level of EA 
are more likely to engage in eco-friendly behavior (Bansal, 
2011; Chen & Hung, 2016; Kahn, 2007). A study explored 
the BI of the bike-sharing system and revealed that it was 
positively influenced by consumer’s EA (Fishman et al., 
2013). Hence, in line with the review of the literature, the 
authors of this paper predict greater EA will lead to an 
increase in student’s BI of ride-sharing services and thus 
propose the following hypothesis:

“H5: EA has a positive relationship with BI”.

Moderating Role of Perceived Risk

Perceived risk (PR) is defined by Bauer (1960) as the 
negative consequences that can occur when a consumer 
purchases a new product or service. It is considered as one 
of the important and well-accepted concepts in the area of 
consumer behavior. Some scholars argued that TAM only 
considers the possible gains of using new technology but 
does not consider the possible losses or resistance factors 
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(Park et al., 2014; Cheng & Huang, 2013). Hence, some 
scholars identify PR as a crucial obstacle for consumers’ 
technology acceptance (Kim et al., 2008; Luo et al., 2010) 
as it considerably lowers consumers’ positive percep-
tions of new technology (Liu & Wei, 2003; Martins et al., 
2014). Also, it makes them less interested in using that 
technology (Wang et al., 2018; Martins et al., 2014). Thus, 
researchers have developed a multi-dimensional approach 
to explore how PR impacts consumer’s acceptance level of 
technology (Luo et al., 2010; Martins et al., 2014; Park & 
Tussyadiah, 2017). Researchers have noted that consumers 
are usually worried about their privacy (Cheng, 2016; Dil-
lahunt & Malone, 2015; Zhu et al., 2017; Zhu et al., 2018), 
security (Lee et al., 2017; Yang et al., 2015), performance 
(Featherman & Pavlou, 2003) and conflict (Hong et al., 
2017) when using an innovative technology-based prod-
uct or service. Consumer privacy practices have indicated 
their concern about violating privacy disclosure and caus-
ing intentional and harmful misuse of personal information 
collected through travel-sharing applications (Nyshadham, 
2000). Moreover, Lee et al. (2017) revealed in their paper 
that privacy risk is a major threat to consumers, having 
a critical impact on their acceptance level of innovative 
technology. Performance risk is defined by Hong et al. 
(2017) as the consumer’s expectation of the performance 
and benefits of convenience and cost-reduction. Scholars 
have revealed it to have a negative impact on consumer’s 
BI (Luo et al., 2010; Martins et al., 2014; Park & Tussya-
diah, 2017). The security risk is related to the consumer’s 
perception about the safe transfer of money through online 
payment services Yang et al. (2015), or the possible harm 
to property, resources, and personal safety during use of 
ride-sharing services (Lee et al., 2016; Thakur & Sriv-
astava, 2014). Lastly, the risk that concerns the lack of 
unreasonable nature of comprehensive accident compensa-
tion mechanisms, aiding financial damage, injury, stress, 
or time loss caused by a contingency, is called Conflict 
Risk (Hong, 2017; Wang et al., 2019).

Prior research has revealed that PR has a significant 
negative impact on PU (Featherman & Pavlou, 2003; Jar-
venpaa et al., 2000; Van der Heijden et al., 2003), and 
consumer’s intention to adopt an innovative technology 
(Kim et al., 2008; Laforet & Li, 2005; Wu & Wang, 2005). 
In contrast, some researchers have researched the moderat-
ing effect of PR on consumer’s BI (Chang & Tseng, 2013; 
Kwok et al., 2015; Tam, 2012; Wu et al., 2015). Although 
consumers have many issues related to new technology 
(Hong, 2017; Schor, 2016), researchers have incorpo-
rated the four dimensions of PR, including privacy, per-
formance, security, and conflict, as a moderating variable 
to assess the impact of consumers’ negative perceptions 
of the use of ride-sharing. Thus, in line with the review of 
the literature, our research tests the following hypothesis:

“H6: PR moderates the relationship between PEU and 
BI”.
“H7: PR moderates the relationship between PU and 
BI”.
“H8: PR moderates the relationship between EC and BI”.
“H9: PR moderates the relationship between EK and BI”.
“H10: PR moderates the relationship between EA and 
BI”.

Research Model

The “Technology Acceptance Model (TAM),” which was 
developed by Davis et  al. (1989), has been used as the 
base of the research model as it provides the appropriate 
factors for investigating the BI of students regarding ride-
sharing services. However, the authors have also incorpo-
rated environmental triggers into the model to analyze its 
impact on students’ BI. Moreover, perceived risk has also 
been explored as a moderating variable to determine how it 
influences students’ BI. The developed conceptual model 
with the incorporated variables can be seen in Fig. 1.

Research Methodology

Procedure and Sample

Data collection for analysis for this research was done 
through a questionnaire survey method. The questionnaire 
was distributed online to students of higher education. We 
target the higher education students because of the fact that 
they face numerous problems due to the mismanagement of 
the transport system in Karachi. The present transportation 
system is incapable of meeting the demands of all pupils. 
It is deadly, unreliable, suffocating, and densely populated. 
Students face psychological, social, and health issues on a 
regular basis while traveling. It has imposed severe threats 
to the education sector, as well as to human life and the 
environment. Hence, we collected the data from students 
of higher education by using the convenience sampling 
approach. This technique is a type of non-probabilistic 
approaches that rely on data collection from individuals who 
are readily available to participate in research from the popu-
lation. The sample size is based on prior studies’ recommen-
dations that a sample size of 50 is considered inadequate, a 
sample size of 300 is considered satisfactory, a sample size 
of 500 is considered highly suitable, and a sample size of 
1000 is considered an exceptional sample size for analysis 
(Comrey & Lee, 2013; Hair et al.; 2017; Qazi et al., 2020). 
Hence our sample size meets the standard as the number of 
responses collected for data analysis is 441. We collected the 
data by sharing it on social networking sites and other medi-
ums; it took approximately 20–25 days in the data collection. 
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Furthermore, our study’s research design is correlational 
since we aim to identify that either the association between 
proposed variables is positive or negative.

Research Instruments

The questionnaire was based on a 5-point Likert scale from 
“strongly disagree (1) to strongly agree (5).” The question-
naire was adapted from past studies. The scale of PEU, PU, 
and BI were adapted from prior studies (Gefen et al., 2003; 
Gefen & Straub, 2005; Yu et al., 2005). The first item of BI 
was “I plan to use ride-sharing services,” the second item 
was “I intend to use ride-sharing services.” Some sample 
items of PEU were “It is easy for me to become skillful at 
using ride-sharing services” and “If I wanted to use ride-
sharing services, it would be easy to me.” The sample items 
of PU were: “Using ride-sharing services would enable me 
to get to my destination more quickly” and “Using ride-
sharing services would improve my commute performance.” 
Additionally, EA was adapted from the study of Wang 
et al. (2020), the first question of EA was “I am concerned 
about wasting the resources of our planet,” and the sec-
ond was “I consider the potential environmental impact of 
my actions when making many of my decisions.” The items 
for measuring EC adapted from the study of Pagiaslis and 
Krontalis (2014). The sample items of EC were: “I am con-
cerned about the environment” and “I am concerned about 

pollution.” Further, the EK’s items were adapted from the 
prior study of Kaiser et al. (1999) and Carmi et al. (2015). 
The sample items of EK were: “I feel that I understand the 
reasons for the various environmental problem” and “I feel 
that I know the solutions to environmental problems.” At 
last, the items for measuring the four dimensions or PR were 
adapted from the study of Wang et al. (2019). The sam-
ple items were: “It would be risky to disclose my personal 
information to ride-sharing service facilitators,” “I’m con-
cerned that ride-sharing services platform collects too much 
personal information about me,” “Ride-sharing would be 
insecure,” “I’m concerned that share a car with strangers 
by using ride-sharing services can’t ensure my personal and 
property safety.”

Data Analysis and Results

Demographics

Based on the demographic information gathered from the 
collected responses, shown in Table 1, it was found that 
77.9% of responses were from Male students, while 22.2% 
of responses were from female students. Furthermore, the 
ages of the respondents showed that 47.8% were between 
the age group of 18–22, 45.1% were between the age group 
of 23–27, 6.6% were between the age group of 28–32, and 

Fig. 1   Conceptual Model
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lastly, 0.5% were between the age group of 33–37. Finally, 
the demographic analysis also revealed the educational level 
of respondents and indicated that the majority of the stu-
dents were enrolled in Undergraduate programs, specifically 
54.2%, while only 45.8 were enrolled in graduate programs.

In this research paper, data analysis was performed using 
a two-step approach through Smart PLS 3.2.8 software 
(Ahmed et al., 2021; Ringle et al., 2015). The results were 
obtained by conducting the PLS-SEM. First, the measure-
ment model was evaluated to test the reliability and validity 
of the scale. Secondly, the structural model was analyzed to 
determine the results of the hypotheses. According to Ringle 
et al. (2005), “Structural Equation Modeling (SEM)” is a 
valid statistical technique used to measure the validity of a 
study’s theory through the use of statistical facts and figures. 
In this paper, the authors have deployed a variance-based 
approach to analyze the hypothetical model. Furthermore, 
Chin (1998) demonstrated that executing PLS-SEM by using 
Smart PLS software is an appropriate approach for evaluat-
ing and reviewing many integrated models in a variety of 
research scenarios (Ali & Raza, 2017; Henseler et al., 2009).

Measurement Model

A scale’s competency is measured through the assessment 
of the measurement model used for research purposes. It 
can be determined through analyzing the model’s Compos-
ite Reliability, Loadings, Cronbach alpha, and the Average 
Variance Extracted.

Loadings benchmark is set by Churchill Jr (1979), who 
said that it should be greater than 0.7; hence, its values can 
be seen in Table 2 that they have met the specified bench-
mark; now it is considered reliable for research (Hair et al., 
2014). Cronbach alpha is the measure of internal consist-
ency reliability that assumes the thresholds of 0.7, which 
is given by Hair et al. (2014). In Table 2, it can be seen 

that the values meet the given criteria. Hence, the scale is 
determined to be reliable. The composite reliability also 
evaluates the internal consistency; it states that higher val-
ues specify greater levels of reliability. For example, reli-
ability values between “0.60 and 0.70” are “acceptable,” 
values between “0.70 and 0.90” are “satisfactory to good.” 
Since the values in Table 2 are higher than 0.7, the criteria 
for composite reliability has also been met (Raza et al., 
2021). Additionally, the analysis shows that every variable 
has an Average Variance Extract (AVE) value greater than 
0.5; thus, confirming the scale’s convergent validity by 
meeting the criteria given by Fornell and Larcker (1981).

Table 1   Respondent’s Profile (N = 441)

Source: Author’s Estimations

Demographic Items Frequency Percentile

Gender
   Male 343 77.8%
   Female 98 22.2%

Age
   18–22 211 47.8%
   23–27 199 45.1%
   28–32 29 6.6%
   33–37 2 0.5%

Education
   Undergraduate 239 54.2%
   Graduate 202 45.8%

Table 2   Measurement Model Results

“Notes: BI=Behavioral Intention, EA = Environmental Awareness, 
EC = Environmental Concern, EK = Environmental Knowledge, 
PEU = Perceived Ease of Use, PR = Perceived Risk, PU = Perceived 
Usefulness”

Items Loadings Cron-
bach’s 
Alpha

Composite 
Reliability

Average 
Variance 
Extracted

BI BI1 0.777
BI2 0.839 0.861 0.906 0.707
BI3 0.874
BI4 0.870

EA EA1 0.751
EA2 0.771
EA3 0.822 0.799 0.869 0.625
EA4 0.815

EC EC1 0.900
EC2 0.900 0.872 0.921 0.796
EC3 0.876

EK EK1 0.790
EK2 0.723
EK3 0.739 0.846 0.885 0.608
EK4 0.854
EK5 0.784

PEU PEU1 0.831
PEU2 0.850
PEU3 0.879 0.867 0.909 0.715
PEU4 0.821

PR PRFR1 0.868
PRFR2 0.746
PRIR1 0.814
PRIR2 0.874 0.913 0.926 0.643
SR1 0.773
SR2 0.710
CR1 0.816

PU PU1 0.816
PU2 0.831 0.784 0.874 0.698
PU3 0.858
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Other than that, the discriminant validity is analyzed in 
Table 3 through the heterotrait-monotrait ratio of correla-
tions (HTMT). The values of HTMT confirm the discrimi-
nant validity of the measurement model, as they are less than 
0.85 according to the given criteria (Henseler et al., 2015; 
Raza et al., 2020).

The measurement model proved convergent and discrimi-
nant validity. It may now be utilized to determine the subse-
quent model i.e., “a structural model.”

Structural Model

The current study evaluated the structural model’s predic-
tive ability employing bootstrapping and blindfolding pro-
cedures through PLS-SEM (Hair et al., 2019). Additionally, 
the structural model was evaluated using path coefficients, 
degree of significance, and coefficient of determination (R2), 
and the model’s fit was evaluated using predictive relevance 
(Q2). The scholar Cohen (1992) claimed that values of R2 
are considered substantial at “0.60”, moderate at “0.33”, 
and weak at “0.19”. The result of existing research shows 
that R2 is moderate (the value of 0.465 falls within the 
0.33–0.60 moderate range) (See Table-4). A blindfolding 
technique was used to compute Q2 for an additional evalua-
tion. According to Chin’s (1988) model, “Q2 > 0” indicates 
predictive significance, with 0.02, 0.15, and 0.35 indicating 
weak, medium, and strong predictive relevance, respectively. 

The value of the present study depicts that it has a medium 
predictive relevance as the BI value is greater than 0.15 and 
less than 0.35, i.e., 0.317. (Table 4).

The structural model analysis was performed using stand-
ardized paths to get the results. The results of the path analy-
sis are shown in Table 4 and Fig. 2. Further, the results of 
the moderating analysis are depicted in Table 5. The results 
are discussed based on the criteria “(t-value > 1.96, p-value 
< 0.1)”.

Results

The results of the path analysis are depicted in Table 4. 
The results revealed that the first path, i.e., (PEU - > BI), 
is accepted as the association is positive and significant 
“(β=0.306, p < 0.01, t >1.96)”. The second hypothesis (PU 
- > BI) also shows that PU is positively and significantly 
linked with BI “(β=0.178, p < 0.01, t >1.96)”. The next path 
(EC - > BI) depicts that the association between EC and BI 
is positive but insignificant as “(β=0.042, p > 0.1, t >1.96)”. 
The fourth hypothesis (EK - > BI) possess a positive and sig-
nificant association “(β=0.115, p < 0.01, t >1.96)”. Another 
path, i.e., (EA - > BI), is positively and significantly associ-
ated with each other as “(β=0.236, p < 0.01, t >1.96)”. The 
next table (Table 5) shows the results of moderating analysis. 
The following hypotheses (H6, H7, H8, and H10) are not 
supported because p values are greater than 0.1. However, 

Table 3   Heterotrait-Monotrait 
Ratio (HTMT)

“Notes: BI=Behavioral Intention, EA = Environmental Awareness, EC = Environmental Concern, 
EK = Environmental Knowledge, PEU = Perceived Ease of Use, PR = Perceived Risk, PU = Perceived Use-
fulness”

BI EA EC EK PEU PR PU

BI
EA 0.607
EC 0.594 0.519
EK 0.466 0.607 0.405
PEU 0.664 0.468 0.828 0.383
PR 0.086 0.056 0.075 0.071 0.056
PU 0.616 0.516 0.741 0.436 0.687 0.068

Table 4   Hypothesis testing and 
strength of model

Hypothesis Regression Path Effect type β-Coeff Standard 
Deviation

T Statistics P-values Remarks

H1 PEU - > BI Direct Effect 0.306 0.070 4.426 0.000 Supported
H2 PU - > BI Direct Effect 0.178 0.061 2.828 0.005 Supported
H3 EC - > BI Direct Effect 0.042 0.079 0.488 0.626 Not Supported
H4 EK - > BI Direct Effect 0.115 0.047 2.528 0.012 Supported
H5 EA - > BI Direct Effect 0.236 0.063 3.836 0.000 Supported
R2(Behavioral Intention) =0.465
Q2(Behavioral Intention) =0.317
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results portray that PR plays a crucial role in reducing stu-
dents’ BI. In contrast, H9 is supported because PR weakens 
the association between EK and BI “(β=-0.105, p < 0.1)”.

Discussion

The hypotheses tests have shown that the relationship 
between PEU and BI and PU and BI is found to be positively 
significant. These results are consistent with the previous 
studies (Davis, 1989; Cheng & Huang, 2013; Davis et al., 
1989; Tan et al., 2014; Chin & Todd, 1995; Mallat et al., 
2009; Nikou & Economides, 2017; Park et al., 2014). This 
means that the benefits and its convenient process influence 

a students’ BI regarding ride-sharing services. Thus, H1 
and H2 have been accepted. So, when students observe that 
ride-sharing services are easy to use, accessible, reliable, 
and convenient for daily use, they will prefer ride-sharing 
services instead of local transportation.

On the contrary, the third path results showed that the 
relationship between EC and BI is positive but insignificant. 
This means that students’ concern for the environment is not 
a strong predictor of their BI to use ride-sharing services. 
These results contradict the findings of Alwitt and Berger 
(1993), Kalafatis et al. (1999), and Schwepker and Cornwell 
(1991). Based on the results, we conclude that students will 
not use ride-sharing services because of EC. Though the 

Fig. 2   Results of Path Analysis

Perceived Ease 

of Use

Behavioral 

Intention

Perceived 

Usefulness

Environmental 

Concern

Environmental 

Knowledge

Environmental 

Awareness

Perceived Risk

Privacy 

Risk 

Performance 

Risk

Security 

Risk

Conflict 

Risk

0.178***

0.003

Table 5   Moderating Effect of 
Perceived Risk

“Notes: BI=Behavioral Intention, EA = Environmental Awareness, EC = Environmental Concern, 
EK = Environmental Knowledge, PEU = Perceived Ease of Use, PR = Perceived Risk, PU = Perceived Use-
fulness”

Hypothesis Regression Path Effect type β-Coeff Standard 
Devia-
tion

T Statistics P-values Remarks

H6 PEU - > BI Indirect Effect 0.003 0.070 0.090 0.928 Not Supported
H7 PU - > BI Indirect Effect 0.002 0.069 0.141 0.888 Not Supported
H8 EC - > BI Indirect Effect 0.014 0.075 0.460 0.646 Not Supported
H9 EK - > BI Indirect Effect -0.105 0.057 1.958 0.051 Supported
H10 EA - > BI Indirect Effect 0.001 0.063 0.045 0.964 Not Supported
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association is positive, it does not have a major role in fos-
tering students’ BI.

The next hypotheses, i.e., H4 and H5, are also accepted 
because findings depict that EK and EA are positively asso-
ciated with BI. It means that knowledge and awareness 
about the environment strongly impact students’ BI to use 
ride-sharing services. The findings are consistent with prior 
research (Tilikidou & Delistavrou, 2006; Tanner et al., 2004; 
Fishman et al., 2013; Tanner & Wölfing Kast, 2003; Ellen, 
1994; Kahn, 2007; Bansal, 2011; Chen & Hung, 2016). 
Students with higher EK and EA are more likely to depict 
positive BI. Currently, the rapid environmental degradation, 
climate change, and increasing carbon emissions are alarm-
ing for all countries. Hence, competent authorities, mar-
keters, organizations, and media spread awareness among 
people who boost their knowledge. When students have 
enough knowledge about the environment and are aware of 
the deteriorating facts, they will ultimately participate in 
eco-friendly activities that might reduce pollution. As ride-
sharing services help reduce travel expenses, pollution, and 
traffic (Wang et al., 2019; Wang et al., 2020). So, students 
will depict a positive BI towards a sustainable transporta-
tion system.

Furthermore, the results of the moderating analysis are 
shown in Table 5, where the moderating effect of PR is ana-
lyzed. Based on the findings, it is stated that PR negatively 
moderates the association between EK and BI. It means that 
when students are highly concerned about the risks of ride-
sharing services so, despite environmental knowledge, they 
will depict negative behavioral intention because of the risk 
(Pelaez et al., 2019; Yi et al., 2020). On the other hand, 
PR does not weaken the relationship between (PEU - > BI), 
(PU - > BI), (EC - > BI), and (EA - > BI). Thus, the findings 
contradict the hypotheses made by the authors. The results 
reveal that PR positively moderates the associations, but all 
are insignificant. Hence, it means that PR can affect stu-
dents’ BI. In a developing country like Pakistan, people are 
more exposed to various risks. So, non-users are reluctant 
to depict positive behavior when they identify a risk. It is 
necessary to offer secure services to users so that they can 
start using ride-sharing services.

Conclusion, Recommendations, 
and Limitations

Conclusion

Ride-sharing is an innovative transportation model and an 
important aspect of the sharing economy because of the 
many sustainable benefits it offers to passengers, society, 
traffic, and the environment. This paper explored the factors 
that influence a students’ BI toward the use of ride-sharing 

services. The factors explored are taken from the TAM, 
while environmental factors have also been incorporated to 
determine the effects of environmental triggers on the stu-
dents’ BI in Pakistan. In addition, the study also included 
PR as a moderating variable to analyze its impact on the 
relationship between the constructs developed. As expected, 
the link of PEU, PU, EK, and EA with students’ BI is found 
to be positive and significant. In contrast, the findings indi-
cated that the link between environmental concern and BI is 
positive but insignificant. The reason behind this association 
is that even ride-sharing services are responsible for pollu-
tion, which indicates that students would prefer alternative 
modes of transportation that do not harm the environment. 
Meanwhile, the results showed that PR negatively moder-
ates the association of EK and BI. Moreover, in the case of 
other paths, PR has a positive moderating effect, but it is 
insignificant.

Practical Implications

This study’s findings contribute to the literature in the area 
of sharing economy by identifying predictors of ride-sharing 
service BI among the students of higher education. This pro-
vides useful information to policymakers and ride-sharing 
service providers to improve ride-sharing services for con-
sumers. In addition, to ensure that people can adopt the sus-
tainable means of the transport system. Since the findings 
show that the PU and PEU is a strong predictor of BI, meas-
ures can be taken to make ride-sharing more convenient and 
beneficial for customers to influence their BI positively. For 
instance, an application of ride-sharing services should be 
user-friendly. So that while booking the ride, students do 
not face issues, and it does not take much time. In addition, 
service providers can share the video tutorials on their social 
media pages and websites that explain how to book a ride, 
the benefits of ride-sharing, and how students can avail it. 
Another way is to target television commercials to spread 
awareness. It will help consumers to learn about online ride-
sharing services applications and benefits more easily. Fur-
thermore, the service providers should ensure that their team 
and staff members are rightly trained and well-mannered as 
staff members (such as drivers, operators, and receptionists) 
are the front-line employees, so they should resolve que-
ries and inform the consumers about services. Additionally, 
campaigns can be started at different universities to spread 
awareness and convey the usefulness of online ride-sharing 
services. These practices help users understand the technol-
ogy more easily; hence, allowing students to perceive that 
technology is easy to use and useful.

The other recommendation is to work towards provid-
ing means of gaining EK and creating EA of the potential 
environmental benefits of ride-sharing among students, as 
it has a significant impact on BI. The utmost responsibility 



11339Current Psychology (2023) 42:11329–11343	

1 3

of spreading environmental knowledge lies on the shoul-
ders of the government. The environment is changing rapidly 
and affecting humans lives. Hence, the government should 
promote eco-friendly businesses to reduce environmental 
degradation. As results reveal that EK and EA foster stu-
dents’ behavioral intention towards ride-sharing services. 
So, competitive authorities must explain different ways 
through which users can help in mitigating pollution. Once 
people learn the hazardous effects of increasing traffic con-
gestion and pollution, they will ultimately start using ride-
sharing services. Additionally, service providers should also 
highlight the environmental benefits in their campaigns and 
marketing activities. People with greater knowledge and 
awareness will be more likely to depict positive behavior.

Besides that, PR should be reduced by taking relevant 
safety precautions and elaborating on the safety measures in 
case of a contingency. Furthermore, ride-sharing platforms 
must set out criteria for the use of personal data and their 
authority to access their data transparently to their various 
customers to minimize perceived privacy risks. Performance 
risk can be reduced through effective measures of driver 
licensing and certification and proper evaluation of vehicles 
to ensure they meet the proper safety standards. To ensure 
the ultimate security of consumers, ride-sharing service 
providers should deploy driver-tracking and rating systems, 
provide proper training for the best customer experience, and 
strictly audit the drivers’ backgrounds. In addition, adequate 
compensation policies should be implemented to reduce the 
perceived risk of conflict between customers. In the same 
way, adequate insurance cover should also be provided to 
both parties concerned. Lastly, ride-sharing service pro-
viders should publicize all the developed safety measures 
appropriately to improve customers’ perception of risks 
involved in ride-sharing.

Theoretical Contributions

The present research findings have contributed to the exist-
ing body of knowledge in various ways. The first contribu-
tion is the use of TAM in understanding the behavioral inten-
tion of ride-sharing services in the context of a developing 
country, Pakistan. Secondly, no one has studied the combi-
nation of TAM and environmental triggers under the same 
framework; thus, it provides an in-depth analysis about stu-
dents’ behavior that either perceived ease of use, perceived 
usefulness, or environmental triggers (concern, knowledge, 
and awareness) foster students’ behavioral intention. Finally, 
the current research has contributed to the literature by 
revealing that people might positively use technology if they 
hold enough environmental knowledge and awareness. How-
ever, along with environmental benefits, it is necessary not 
to forget the risk that might affect the students’ behavioral 
intention. Therefore, perceived risk has been incorporated 

as the moderating variable in the research framework. It 
explains how perceived risk can affect people’s behavioral 
intention despite easiness and environmental knowledge.

Limitations of the Research

The present research has the following limitations: first, the 
study targeted higher education students located in Karachi, 
Pakistan. Second, the authors evaluate the direct associa-
tion between independent variables (PEU, PU, EC, EK, and 
EA) and dependent variable (BI) along with the moderating 
analysis under the framework of the TAM model only. Third, 
the research is solely based on the quantitative approach. 
Last, the main focus of the research was the non-users. How-
ever, the ride-sharing behavior of users can be evaluated 
because it will provide an insight into the growth of online 
ride-sharing services.

Future Recommendations

Even though this research provides substantial findings that 
offer essential practical and theoretical implications, it is 
subject to several limitations that need to be acknowledged 
to overcome in future studies. The first recommendation is 
to target the students of other cities as well. Secondly, future 
researchers can conduct the same research by adopting a 
mixed-method approach, i.e., quantitative and qualitative. 
Third, it is recommended to study the same research model 
in two different countries and conduct a comparative analy-
sis. For example, compare developed and developing coun-
tries or compare two developing countries such as Pakistan 
and Bangladesh. Fourth, other mediating and moderating 
factors can also be added to extend the model further and 
identify predictors of ride-sharing behavior. Such as govern-
ment support, inflation, green values, and price value can be 
incorporated as moderators, and consumers’ attitudes can be 
used as a mediator. At last, future researchers can increase 
independent variables. For instance, the research framework 
can add constructs of the “Unified theory of acceptance and 
use of technology” (performance expectancy, hedonic moti-
vation, social influence, facilitating conditions, and effort 
expectancy).
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