
Received 2 October 2023, accepted 20 October 2023, date of publication 30 October 2023, date of current version 8 November 2023.

Digital Object Identifier 10.1109/ACCESS.2023.3328775

Mediation Effect of Technology Adaptation
Capabilities Between the Relationship of Service
Quality Attributes and Customer Satisfaction: An
Investigation on Young Customers Perceptions
Toward E-Commerce in China
WANG QING 1, MOHAMMAD BIN AMIN 2, MD. ABU ISSA GAZI 1,
WAHIDUZZAMAN KHAN3, ABDULLAH AL MASUD4, AND MOHAMMAD NURUL ALAM5
1School of Management, Jiujiang University, Jiujiang 332005, China
2Károly Ihrig Doctoral School of Management and Business, Faculty of Economics and Business, University of Debrecen, 4032 Debrecen, Hungary
3School of Business, Ahsanullah University of Science and Technology, Dhaka 1208, Bangladesh
4Department of Management Studies, University of Barishal, Barishal 8254, Bangladesh
5Faculty of Business Administration, University of Tabuk, Tabuk 71491, Saudi Arabia

Corresponding authors: Md. Abu Issa Gazi (dr.issa@jju.edu.cn) and Abdullah Al Masud (aamasud@bu.ac.bd)

ABSTRACT The connection between consumer satisfaction and service quality may be quite researched
in academia. Pertinently, we argue that there is a gap of the contribution of ‘‘technology adaptation
capabilities (TAC)’’ in this relationship. Hence, objective of this empirical paper is to reveal the impacts
of service quality on young customers’ satisfaction toward e-commerce in china, considering the mediating
effect of technology adaptation capabilities. The independent factor, service quality was measured through
SERVQUAL model including its five indicators: Tangibility (TAN), Reliability (REL), Responsiveness
(RES), Assurance (ASR) and Empathy (EMP). Moreover, customer satisfaction is a notable concern for
the organizations to exist and growth. Likewise, prior contemporary research also suggested a requirement
for more empirical investigations on the current association. However, hypotheses in this present study are
formulated based on the literature, and to the hypotheses, data were collected from 387 young e-commerce
users from different cities in China used judgmental sampling method. For analyzing the data structural
equation (PLM-SEM) model have been utilized. The result shows that all five indicators contribute to
customer satisfaction. Additionally, with the mediation of technology adaptation capabilities, all factors
have significant effects on customer satisfaction. This research intended to contribute to the researchers,
professionals, investors, executives, and other stakeholders by broadening the profound insights on
e-commerce.

INDEX TERMS Service quality, satisfaction, technology adaptation capabilities, young customers,
e-commerce.

I. INTRODUCTION
Recent pandemic and global challenges have led to signifi-
cant transformation in the E-commerce industry due to the
necessity of social distancing [1], [2]. This has resulted in all
sectors of the economy moving their operations in virtually
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[1]. Internet and mobile technology development has also
contributed to the increasing importance of online shopping,
as noted by Omar et al. [3]. In addition, Omar et al. [3]
pointed out that E-commerce facilitates retailers to promote
their company’s products and provide purchasing options
even when consumers are not present in the shop. This under-
scores the significance of the electronic commerce concept,
which focuses on the ability to conduct business operations,
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including buying, selling, and advertising, while on-the-go,
as emphasized by Kim et al. [4]. In this concern, Kim et al. [4]
argued that the present buying environment and E-commerce
are no longer exclusively connected previously linked with
desktop computers, but now mainly with smartphones and
tablets.

Notably, as customers prefer online shopping platform
more, their perception on satisfaction towards a particular
product or service are also depend on the e-commerce busi-
ness [5]. Meanwhile, according to Alnaser et al. [6] and Hung
et al. [7], the provision of intangible assets, such as order
tracking, product details, consumer reviews, and comparative
products’ prices, are closely associated with service quality in
the context of e-commerce. As a result, e-commerce services
can enhance customer satisfaction with their quality of ser-
vice. In the present day, the significance of e-service quality
has increased significantly [8], as it is not only used to assess
the success or failure of a business but also plays a pivotal
role in defining the experiences of individual customers in
this ever-changing and highly collaborative online platform
[9], [10]. Internet technology has become an invaluable asset
in gaining a competitive edge in businesses and has a tremen-
dous impact on our daily routines.

However, the primary reasons of emerging this e-commerce
platform are the convenience and time-saving benefits offered
by the internet technology. And, that is why customers are
also opting for it [2], [11], [12]. It has revolutionized the
traditional business practices and left a profound impact on
the lives of people. As customers seek effortless buying and
selling procedures, companies are prioritizing the enhance-
ment of their technological systems [13], [14], [15]. Based
on the preceding viewpoint, electronic commerce involves
utilizing electronic technologies and means to facilitate com-
mercial transactions in a variety of contexts, including B2B
and B2C settings [16], [17]. According to Reichheld and
Schefter [18], offering superior service on a website leads
to higher customer satisfaction with e-service adoption.

Furthermore, if the website is difficult to use and lacks
appropriate content, it can result in a loss of customer trust
and harm the company’s image. In their examination based
on e-commerce, Ghani et al. [19] stated that electronic ser-
vice delivery standards can be evaluated and compared by
customers’ perceptions in real-time. As per Rowley [20], e-
commerce pertains to the actions, efforts, or performances
of customers that are facilitated by ICT. Earlier research
in the e-commerce realm suggests that providing current,
precise, and pertinent information to potential customers
can improve their satisfaction and purchase intentions [21].
Accurate information about a company’s products or services
can motivate customers to make purchases and increase their
satisfaction levels [22], [23], [24].
Nonetheless, Parasuraman et al. [25] investigated the five

SERVQUAL model aspects of tangibility (TAN), reliability
(REL), responsiveness (RES), assurance (ASR), and empathy
(EMP); a substantial number of prior scholars also supported
this conceptualization of measuring the service quality [26],

[27], [28]. The present study further implies to measure
the service quality of e-commerce usage by young users in
China and investigate its contributions to their satisfaction.
The objective of this study is to examine the influence of
various dimensions of service quality, namely TAN, REL,
RES, ASR, and EMP, on the satisfaction levels of young
Chinese customers who undertake online shopping. While
previous research has explored service quality, satisfaction,
and technology adaptation capabilities (TAC) in Chinese e-
commerce, there remains a research gap regarding the impact
of demographic constructs, i.e., age, gender, education level,
and income, on young customers’ technology adaptation abil-
ities. The relationship between technology adaptation skills,
consumer happiness, and demographic factors requires fur-
ther examination. Additionally, there is a need for additional
research on the service quality aspects proposed by Parasur-
aman et al. [25] and their impact on the satisfaction of young
Chinese e-commerce clients.

Based on the discussions above, this study aims to assess
the correlation between ‘‘service quality’’ and ‘‘user satisfac-
tion’’ with the mediating role of TAC, explicitly focusing on
the perceptions of young consumers towards E-Commerce in
China. Based on the objectives of the study, we endeavor to
answer the following research questions:

RQ1: What are the relationships between service quality and
TAC of the young customers towards e-commerce in
China?

RQ2: What are the relationships between and technology
adaptation capabilities and satisfaction of the young
customers in China?

RQ3: Does TAC have mediating role between the associa-
tion of service quality and satisfaction?

Moreover, we propose the following research framework in
Figure-1 initiated from authors’ own creation:

II. LITERATURE REVIEW
A. THEORETICAL CONCEPTUALIZATION: THE SERVQUAL
MODEL
The SERVQUAL model, one of the earliest approaches to
measuring and improving service quality, is a diagnostic tool
that may be used to assess where an organization excels and
where it falls short [29]. To address this issue of how to
quantify the service quality, Parasuraman et al. [25] initiated
the SERVQUAL concept through exploratory research. This
model includes emphasis groups and exhaustive interviews
with company executives. Parasuraman et al. [30] noted that
SERVQUAL’s evolutionary approach makes it a significant
addition to the marketing literature. Many researchers favour
the SERVQUAL model, which proposes a ten-dimensional
construct made up of such factors as tangibility reliability,
responsiveness, competence, access, courtesy, communica-
tion, credibility, security and understanding or knowing the
client [26], [27]. Besides, Parasuraman et al. [30] conducted
a series of factor analyses and found a significant association
between these variables. In light of this, researchers created
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FIGURE 1. Research framework.

a simplified version of the SERVQUAL model with just five
factors, i.e., TAN, REL, RES, ASR, and EMP, TAC [28].

However, Parasuraman et al. [25] conveyed the subsequent
definitions regarding each of the five (5) components: The
tangibility of an organization refers to its physical assets, such
as buildings, equipment, and employees.

Reliability, on the other hand, pertains to the organiza-
tion’s capacity to consistently and accurately deliver the
promised service. Responsiveness denotes the organization’s
willingness to assist customers promptly and provide timely
service. Assurance encompasses the knowledge, respect, and
capacity of the company’s staff members to inspire trust
and confidence. Lastly, empathy signifies the organization’s
inclination to care for every client and customize its service
accordingly.

Furthermore, the SERVQUAL’s application spans a wide
range of services, making it a generally acknowledged
technique for assessing the quality of services [31]. Many
businesses and organizations, from the government to the
hospitality sector, have adopted it [32], [33], travel and
tourism industry [34], libraries and information services [35],
healthcare [36], educational services [37], telecommunica-
tion centers [38], e-government services [39], fiscal agencies
[27], and logistics [40], among others.

The SERVQUAL concept has acquired significant accep-
tance as a comprehensive model for evaluating the ser-
vice quality of consumers or users in various industries,
although it has been subject to theoretical, operational,
philosophical, and empirical critique. The originally devel-
oped SERVQUAL queries and multidimensional scales i.e.,
SERVQUAL being a greater likelihood to be unidimensional
in nature rather than 5 dimensional in constructs that have
been modified by numerous domain experts to fit certain con-
texts [41], [42]. Moreover, given the variety of service models

out there, some writers argue that the tilt of dimensions
ought to be tweaked, i.e., suitable exclusion and inclusion
of dimensions [43], [44]. The incapability to further improve
on the identified weak points of service quality was also
noted by Tan and Pawitra [45] as a major shortcoming of the
SERVQUAL model. In this study, we analyze the selected
components of the SERVQUAL framework, invented by
Parasuraman et al. [25], contributing to the satisfaction of
young Chinese internet shoppers by measuring the service
quality they accept when shopping online.

B. SATISFACTION
As stated by Parasuraman et al. [25], customer satisfaction is
defined as the extent to which a customer is pleased with a
product or service after using it. Customers are more likely
to make repeat purchases from a different mobile commerce
podium if they obtain the finest value and good services from
the service source than they are tomake subsequent purchases
from one particular mobile commerce platform in the context
of e-commerce. Kim et al. [4] added that repeat customers
who have had favorable experiences with e-commerce apps
are most likely to be devoted shoppers. Consumer satisfaction
has been found to improve brand loyalty, which subsequently,
in turn, boosts business productivity and profitability [46]. It’s
cheaper for firms to keep the clients they already have if they
focus on making them happy [47]. Therefore, the customer
satisfaction is crucial to a company’s growth, survival, and
bottom line.

C. TECHNOLOGY ADAPTATION CAPABILITIES
Technology Adaptation Capabilities (TAC) is the ability of
individuals or organizations to efficiently adopt, integrate,
and utilize new technologies. Venkatesh et al. [48] defined
TAC as a multi-dimensional construct that encompasses cog-
nitive, behavioral, and affective aspects. The cognitive aspect
of TAC pertains to an individual’s knowledge and compre-
hension of the technology, including its potential benefits and
the means to use it effectively [49]. Individuals with high
behavioral TAC possess the necessary skills to effectively use
technology, such as proficiency in using software or hardware
[50]. They can quickly learn and adopt new technologies
without much difficulty [49], leading to improved perfor-
mance and productivity.

Affective TAC, on the other hand, refers to an individual’s
emotional response to technology use. It includes factors such
as enjoyment, comfort, and confidence in using technology.
Individuals who possess a substantial amount of stimulat-
ing technology acceptance can exhibit favorable reactions
towards technology, resulting in increased levels of pleasure
with its utilization [48]. Overall, TAC is an important concept
that can influence the satisfaction and success of technology
adoption. Individuals with high behavioral TAC are better
able to use new technologies effectively and efficiently, which
can lead to higher productivity and satisfaction with technol-
ogy use [48].
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D. SERVICE QUALITY AND TAC
Service quality (SQ) assessment is crucial in determining
consumer endorsement, loyalty, and commitment. To eval-
uate SQ, the widely recognized SERVQUAL model incor-
porates five dimensions: TAN, REL, RES, ASR, and EMP.
Pertinently, TAC represents the ability of an organization to
adopt and utilize new technologies efficiently [51]. Studies
have found that SQ and TAC are interconnected and signifi-
cantly affect consumer satisfaction and technology adoption.
For instance, a study conducted byWu and Chen [52] showed
that TAC had a positive effect on SQ and both positively
influenced customer satisfaction with technology use.

However, TAC can affect the reliability dimension of the
SERVQUALmodel, which refers to the organization’s ability
to provide consistent and accurate services [51]. By adopting
and using new technologies effectively, an organization can
enhance the consistency and accuracy of its service delivery.
Similarly, TAC can influence the responsiveness dimension
of the SERVQUAL model by enabling organizations to use
new technologies to improve the speed and efficiency of
their service delivery [48]. In conclusion, SQ and TAC are
interconnected, and organizations that focus on improving
both are most likely to achieve greater levels satisfaction of
the customers and technology adoption.

Hence, the following formulation of hypothesis 1, includ-
ing service quality:

Hypothesis 1a: Tangibility has a significant influence
on TAC.
Hypothesis 1b: Reliability has a significant influence
on TAC.
Hypothesis 1c: Responsiveness has a significant influ-
ence on TAC.
Hypothesis 1d: Assurance has a significant influence
on TAC.
Hypothesis 1e: Empathy has a significant influence on
TAC.

E. TAC AND SATISFACTION
Satisfaction with technology use is a crucial factor that
depends on an individual’s or organization’s TAC. According
to the findings of Davis et al. [53], satisfaction associatedwith
technology usage refers to an individual’s overall favorable
or adverse reactions related to the utilization of a specific
technology. Evidence from several pieces of research shows
a link between TAC and satisfaction, including technology
usage. For example, Venkatesh et al. [48] discovered that
TAC significantly predicts user satisfaction with informa-
tion technology. Similarly, Wang and Shih [50] found that
individuals with higher TAC were more content with infor-
mation kiosks use. One reason for this relationship is that
individuals or organizations with higher TAC can overcome
obstacles to technology adoption better. Theymay understand
the technology’s benefits and how it can be used to achieve
their goals, making them more likely to use the technology

effectively and achieve positive outcomes, resulting in higher
satisfaction [48]. Furthermore, those with higher TAC may
be more adaptable to technological changes. For instance,
they may be more open to trying new technology features,
integrating new technologies into their existing processes,
and this adaptability can lead to higher levels of satisfaction
with technology use [50].
In accordance with the earlier contention, this study can

hypothesize the following hypothesis:

Hypothesis 2: TAC has a significant influence on
Satisfaction.

F. TAC AS A MEDIATOR
Several scholars in their studies explored TAC that can be
connected with e-commerce, quality of service and cus-
tomers’ satisfaction. Additionally, researchers also imply the
SERVQUAL concept to uncover the demonstration of the
moderating effects of service quality measurement on con-
sumer satisfaction. For example, Rubel et al. [54] explored
TAC as the mediating factor among workforce policy,
employee technical performance, and customer satisfaction.
In another research, Bansler and Havn [55] conducted a
technology-focused study where they revealed the impacts of
TAC on the satisfaction of online product users. Additionally,
Bansler and Havn [55] found similar kind of results in the
communication technology field of research.

However, Shire et al. [56] discussed that TAC is a critical
factor while examining the satisfaction of consumers who
use technical products through e-commerce in Canada. Kur-
niawan et al. [57] identified the effects of TAC on public
financial support while consumers are utilizing e-commerce
products. Furthermore, Kim et al. [4] revealed that TAC
plays a mediating role, facilitating the favorable association
between the SQ of e-commerce use and consumer satis-
faction, ultimately leading to a higher chance of repeating
customers’ purchases on a similar platform. Besides, Omar et
al. [3] emphasized the significance of TAC in online shopping
satisfaction and its strong relationship with e-commerce ser-
vices. Thus, the above literature discussion supports the idea,
i.e., customers’ contentment, SQ, and TAC are effective met-
rics for evaluating an e-commerce-based service provider’s
performance [8]. Therefore, the current research advances
the following hypotheses in light of the literature review
above:

Hypothesis 3a: TAC mediates the relationship between
Tangibility and Satisfaction.
Hypothesis 3b: TAC mediates the relationship between
Reliability and Satisfaction.
Hypothesis 3c: TAC mediates the relationship between
Responsiveness and Satisfaction.
Hypothesis 3d: TAC mediates the relationship between
Assurance and Satisfaction.
Hypothesis 3e: TAC mediates the relationship between
Empathy and Satisfaction.
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III. METHODOLOGY
A. RESEARCH DESIGN, MEASUREMENT, AND SCALING
This research examines the possible connection between the
factors recommended by Cooper and Schindler [58] using
adequate and relevant data. The present study has collected
cross-sectional data [59] through a structured questionnaire.
When testing the potential connection between the speci-
fied variables and constructs, a questionnaire survey is an
effective research strategy representing the participants’ per-
ceptions [60]. Each latent construct was measured using an
assortment of indicators in this investigation. Using a 5-
point ‘‘Likert scale,’’ respondents were asked to select how
strongly they disagreed, neutral, agreed, or strongly agreed
with each indicator. Several items on the questionnaire were
determined by the researchers to be able to measure distinct
latent components. Both Umoke et al. [61] and Kassim et al.
[62] served as sources for the variables used in this study.
In addition, the scales were adapted from prior studies such
as tangibility [43], reliability [64], responsiveness [62] and
[64], assurance [62] and [64], empathy [61], and technology
adaptation capabilities [65] were measured via five indicators
each. Conversely, satisfaction was measured using six indi-
cators collected from Kassim et al. [62] and Rita et al. [66].
Appendix-A illustrates all the scale statements based on the
present constructs.

B. TARGET POPULATION, UNIT OF ANALYSIS, AND
SAMPLING METHOD
The present research selected the demographic of young
users of e-commerce-based services in China as its ‘‘target
population’’. The criterion for unit of analysis was young
e-commerce users who are residing in any cities in China; age
was between 18 and 26. The authors of this paper employed
a non-probability sampling strategy known as ‘‘judgmental
sampling’’ for their research. Considering the opinion of the
researchers, the respondents were selected from all cities of
Jiangxi province in China because of easier data accessibility.
Additionally, based on earlier research and the authors’ own
experience, most young e-commerce users are belonging to
an age group of 18 to 26 [67], [68]. In context of China, most
of the interested young participants in research contribution
from e-commerce users are also in between these ages [69],
[70]. The reasons to use judgmental sampling in this study
are: firstly, the total population is unknown and the sampling
frame is not available [70]. Secondly, it makes the research
accomplishable in terms of financing. Thirdly, the data is
tranquil to access and save time [71]. And, fourthly, any
non-probability sampling technique used carefully produces
reliable study results [58]. As this study primarily serves to
anticipate and demonstrate the links between a number of
variables, rather than draw broad judgments about the popu-
lation as a whole, the authors opted for judgmental sampling
for the aforementioned reasons.

When the survey was carried out, there were a total of
418 people who responded to the questionnaire. The current

study used the threshold that was suggested by Malhotra
and Dash [71] to assess the size of the total sample. The
findings of Malhotra and Dash [71] showed in case of struc-
tural equation modelling, each construct should be measured
with at least three items in any research, and communalities
must be at least 0.5 alternatively, a sample size of at least
200 is required. In this research, six implicit variables were
assessed using at least five items, while one variable used six
items. As a result, we think the sample size we’ve chosen
is adequate for our needs. The study’s 1,000 respondents
were polled using both online and traditional methods. Sev-
eral non-respondents, missing responses, and straight-liners
were uncovered during the questionnaire screening process.
In the end, 418 complete surveys were kept for further study.
To conclude, 418 people in total have been included in the
analysis, which is more than the minimum (386) required by
Kline [72] and Faul et al. [73]. In addition, this generated a
usable response frequency of 41.8%, which is greater than
the rates seen in earlier research [such as [54] (33%) and [74]
(34%)].

C. PRE-TEST AND PILOT STUDY
The researchers in this study used a structured survey
format. To ensure that the survey items are clear to partici-
pants, a debriefing test was conducted with 16 respondents
(including 12 young e-commerce users, 2 academicians, and
2 professional researchers) [91]. Respondents were closely
monitored as they filled out the survey and asked to discuss
any areas in which they struggled to grasp the questions. The
questions, including their language and order, were drafted
using data gathered from pilot studies. For the benefit of
the discouraged, a survey questionnaire was created in both
Chinese and English. In addition, the authors ran a pilot study
to determine whether or not the research mechanism was
adequate, as well as to assess whether or not the full scale
could be successful [75]. Forty people were chosen at random
to take part in the pilot test [76], which is equivalent to about
10% of the entire sample size. The internal consistency of the
scales was determined to be more than 0.7 in the pilot study,
demonstrating that the minimum requirement was met [77].

D. COMMON METHOD BIASNESS TEST
The authors implemented the suggestions put forth by
Podsakoff et al. [78] by minimizing the scale length and
modifying the order of survey factors to mitigate the effects
of common method biases (CMB). The confidentiality of the
participants’ responses had also been guaranteed. The current
study also tested ‘‘Harman’s single factor test’’ [79] to statis-
tically detect CMB. According to this method, CMB will not
be a substantial problem in the measuring procedure if one
component does not account for most (50 percent or more) of
the co-variance among the variables and factors that ensured
by Podsakoff et al. [78] research. According to this study,
a single latent factor that has not been rotated accounts for
less than 50% of the variation, or 23.76% (see Appendix-B).
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TABLE 1. Demographic information of the respondents.

Therefore, it’s possible that CMB won’t cause any major
issues in this paper.

E. DATA ANALYSIS TECHNIQUES AND TOOLS
The present study used Excel 2010 to input and organise data.
Additionally, an overview of the participants’ demographic
details was generated using SPSS software. Additionally, this
examination employed PLS-SEM software to evaluate both
the measurement and structural model. PLS-SEM, a statisti-
cal analysis method that prioritizes prediction, exhibits strong
performance when applied to datasets with non-normal dis-
tributions and smaller sample sizes [80]. This makes it
preferable to co-variance-based SEM. Predictions are based
on an analysis of numerous factors, but the primary focus
is on the happiness of young people who shop online. As a
result, the use of PLS-SEM with Smart-PLS is warranted
in this study because of the predictive value it provides.
In addition, Smart-PLS was chosen over AMOS because it
can return results from both a sophisticated measurement and
a structural model at once [74].

IV. ANALYSIS AND RESULTS
A. DEMOGRAPHIC PROFILE
The demographic information of the respondents is shown in
Table 1 for three different age groups: 18-20, 21-23 and 24-
above. The results suggest that most respondents are between
the ages of 21 and 23 (239). Furthermore, those between the
ages of 18 and 20 make up only 118 of the respondents, while
those aged 24 and up equal 61, indicating that China’s more
young citizens are keen to use more about e-commerce.

Table 1 also shows the distribution of education levels; a
bigger proportion of those with a graduate’s or higher has
that degree. There isn’t much else that the scores of Diploma-
103 and Postgraduate-78 may be compared to. Conversely,
31 people identify as married and 387 as single. Both married
and single people in China are interested in e-commerce use,
as seen by the marriage rate. There were 116 participants’

have 1-3 years of experience of using e-commerce, 218 of 4-6
years and, 7-above years of using experience of e-commerce
of 84 participants. Fair respondents are assumed to have
a strong understanding of how customers of different age,
experience and marital groups perceive e-commerce services.

B. MEASUREMENT MODEL
The measurement model was initially evaluated in this study
by applying confirmatory factor analysis (CFA) to assess
the latent constructs’ reliability and validity. Reliability was
determined by composite reliability (CR) and Cronbach’s
alpha scores. In Table 2, all values of Cronbach’s alpha as
well as CR are above the threshold point of 0.7, indicating
sufficient reflective constructs’ reliability for the research.

Furthermore, ‘‘convergent validity’’ was established based
on ‘‘factor loadings’’ and average variance extracted, in short,
AVE scores. If the factor loading values show above 0.7 and
AVE scores greater than 0.6 provide evidence regarding
a construct’s convergent validity [80]. All factor loadings
of this research represent the associations between items
and constructs, were greater than the satisfactory level of
0.7 and AVE, which represents the degree of variance in
the items, explained by latent constructs, values were above
the suggested level of 0.6, proves adequate convergent valid-
ity score recommended by Hair et al. [80]. Subsequently,
discriminant validity, which implies how much one con-
struct is distinct from another construct, was assessed based
on Fornell-Larcker criterion [81] and heterotrait-monotrait
(HTMT) ratio of correlations [82].

In accordance with Fornell-Larcker criterion, Table 3
shows that the square root of AVE of all the constructs
(bolded diagonal values) are greater than their correlation
coefficients (off-diagonal values), signifying satisfactory dis-
criminant validity. Moreover, according to Henseler et al.
[82], all the HTMT values should be below 0.85 to estab-
lish discriminant validity. As shown in the Table 4, all the
constructs’ HTMT values are below the cut-off point of 0.85,
specifying that discriminant validity has been established in
this study [82].

C. STRUCTURAL MODEL
The researchers employed PLS-SEM to measure the ‘‘struc-
tural model’’ and to assess the postulated associations. Firstly,
the current model’s explanatory power was determined based
on R2 values.
In this study, R2, which represents a predictor’s explana-

tory power on outcome construct, value for TAC was
0.586; representing that 58.6 per cent variance in the
TAC is explained by TAN, REL, RES, ASR, and EMP.
Furthermore, R2 for consumer satisfaction was 0.161, imply-
ing that 16.1 percent variance in the satisfaction was
explained by TAN, REL, RES, ASR, and EMP, and TAC.
Moreover, blindfolding technique was applied using omis-
sion distance 7 to assess the path model’s predictive
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TABLE 2. Measurement model (CFA outputs).

relevance. It was found that Stone-Geisser’s Q2 value [83],
[84] for both the endogenous constructs were above zero
(Q2

TAC = 0.391 and Q2
STF = 0.129) in Table 5, indicating

acceptable cross validated predictive relevance of the path
model [80].

Furthermore, this study also found that VIF values in
Table 6 for all the constructs were below 3.3, signifying no
issues of multicollinearity [74], [85].

D. HYPOTHESES TESTING RESULTS (DIRECT EFFECTS)
Subsequently, a bootstrapping process (one-tailed) was
applied using 5000 subsamples to discover the path-
coefficients’ weights and significance [80].

As evident from Table 7, the paths from TAN to TAC
(β = 0.166; p <.05), REL to TAC (β = 0.149; p <.05), RES
to TAC (β = 0.502; p <.05), ASR to TAC (β = 0.142; p
<.05), EMP to TAC (β = 0.169; p <.05), and TAC to STF
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TABLE 3. Discriminant validity (Fornell-Larcker Criterion).

TABLE 4. Discriminant validity heterotrait-Monotrait (HTMT) ratio.

TABLE 5. Predictive relevance of the dependent variables.

TABLE 6. VIF values for constructs.

(β = 0.402; p <.05) are positive and statistically significant
(Figure-2).

Therefore, H1a, H1b, H1c, H1d, H1e, and H2 were
strongly supported. Based on the aforementioned outputs, the
researchers confirm that greater degree of TAN, REL, RES,
ASR, and EMP lead to higher degree of favorable perception
towards TAC of the young e-commerce users in China. On the
other hand, favorable perception about TAC increases the
satisfaction of the young e-commerce users in China.

E. HYPOTHESES TESTING RESULTS (MEDIATING EFFECTS)
In addition, the present study also determined the indirect
or mediating effect of TAC in the relationships among TAN,
REL, RES, ASR, and EMPwith STF. To investigate themedi-
ating relationship, we have employed product of coefficient
approach [86], which suggests mediation can be possible
when the specific indirect effects are significant. Scholars
previously argued that when zero does not appear between
the indirect paths’ lower limit and upper limit confidence
intervals, the indirect effects can be considered significant

Table-8 demonstrates that as per the aforementioned crite-
ria, all the specific indirect effects are significant.

Hence, it can be concluded that TAN, REL, RES, ASR,
and EMP indirectly affect user’s satisfaction though positive
perceptions about TAC. Consequently, H3a, H3b, H3c, H3d,
and H3e have been strongly supported.

V. DISCUSSION
The study’s specific objectives were used to provide a com-
prehensive account of the results achieved in order to attain
the overall objective. The conclusions are drawn from the
measurement model, namely that the model’s fitness results
in reliability and validity are strongly supported, as previously
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TABLE 7. Hypotheses testing (Direct effects.)

demonstrated. It has been established that the measure-
ment model falls within the appropriate threshold ranges.
Thus, ensuring sufficient internal consistency (as indicated
by Alpha, CR, and AVE values) for all variables can fulfill
the requirements for the model’s reliability.

The significant effects identified for the proposed struc-
tural model are displayed in Tables 8. Results from the
t-test are utilized for significance analysis. The result from
Table 8 designates that Tangibility has a noteworthy positive
impact on TAC as supported by Hulland et al. [88]. This
conclusion is drawn based on the statistical values obtained
from the analysis. The results indicate that there is a pos-
itive linear relationship between Tangibility and TAC. The
P value confirms the statistical significance of the relation-
ship between the two variables. The VIF value suggests that
there is no significant multi-collinearity issue between the
independent variables. As a result, H1a is accepted, which
implies that e-commerce service providers in the country
under study have adopted excellent, modern, and updated
tools and equipment, and that they are well-dressed and
exhibit a professional behavior.

Overall, these results suggest that the e-commerce service
providers are efficient in adapting to new technologies, and
are maintaining a professional image while doing so which
have the same findings as Amin and Rubel [74].

Reliability, a variable being studied, has a significantly
positive influence on TAC as the same result of Nitzl et
al. [87]. The beta value indicates that there is a positive
linear relationship between Reliability and TAC. The T
value suggests that the correlation between Reliability and
TAC found statistically significant. The VIF value suggests
that there is no significant multi-collinearity issue between

the independent variables, as a result, H1b is supported.
Numerous scholarly investigations have been undertaken to
explore the connection between service quality and customer
satisfaction. Notable contributions in this area include the
similar works (for example, [8], [28], [56], [88], and [89].
These researches have yielded conclusions that align, to a
large extent, with the outcomes of the present study. The
acceptance of hypothesis H1b suggests that the e-commerce
service providers in the country under study are meeting
their promised time-frames for response, and the physical
facilities of these providers are appropriate for the type of
services provided. Overall, these results suggest that the
e-commerce service providers in the country under study
are reliable in terms of their service delivery, which helps
them to adapt well to new technologies and maintain a
good professional image which has the same results of
Wang et al. [50].

Present study proves that responsiveness has a significant
positive influence on TAC. The value of Beta, a standardized
regression coefficient, is 0.502, which indicates that there
is a strong positive linear relationship between Responsive-
ness and TAC which supported by Rubel et al. [65]. The
P value of 0.000 confirms the statistical significance of the
relationship between the two variables. The VIF value of
1.291 suggests that there is no significant multi-collinearity
issue between the independent variables, as a result H1c is
also supported. The acceptance of hypothesis H1c implies
that the e-commerce service providers in the country under
study are highly responsive to their customers’ needs and
concerns.

In respect to service quality and customer satisfaction,
a number of research have been undertaken (for example, [4],
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FIGURE 2. Structural model.

[24], [88]) and have discovered conclusions that are more or
less similar to the findings of the present study. They perform
the service right the first time, are dependable, and are ready
and willing to help their customers. Overall, these results
suggest that the e-commerce service providers in the country
under study are highly responsive, which helps them to adapt
well to new technologies and maintain a good professional
image.

The current research argued that Assurance has a sig-
nificant positive influence on TAC. The Beta and T value
indicates a positive linear relationship between Assurance
and TAC. The P value confirms the statistical significance of
the relationship between the two variables. The VIF value of
1.094 suggests that there is no significant multi-collinearity
issue between the independent variables. The acceptance
of hypothesis H1d implies that the e-commerce service
providers in the country under study have a high level of
Assurance in their service delivery. They are consistently
courteous and polite with their customers and have their
customers’ best interest at their minds which have the same
result of Kim et al. [4]. Several other researches on the topic of

service quality and customer satisfaction have reached similar
conclusions (for example, [7], [13], [22], [69], [70]).

The findings of this study demonstrate that Empathy has
a significant positive influence on TAC. The Beta, T, and
P values indicate that there is a positive linear relation-
ship between Empathy and TAC. The P value confirms
the statistical significance of the relationship between the
two variables. The VIF value suggests that there is no sig-
nificant multi-collinearity issue between the independent
variables. The acceptance of hypothesis H1e implies that the
e-commerce service providers in the country under study
have a high level of Empathy in their service delivery. They
pay attention to the customer’s needs and are genuinely inter-
ested in helping and satisfying them. When customers ask
about facilities or information that they need immediately,
the e-commerce service providers provide clear direction to
them. This suggests that the e-commerce service providers in
the country under study are focused on providing excellent
customer service and have a high level of empathy towards
their customers which have the same result of Amin and
Rubel [74].
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TABLE 8. Specific indirect effect.

The statistical value of present study suggests that the
variable of TAC has a significant and positive influence on
customer satisfaction. This is supported by the fact that the P
value, Beta value T statistic, indicating that this relationship is
highly significant. Furthermore, the VIF of 1.00 indicates that
there is no multi-collinearity issue between the independent
variables, based on these results, it can be concluded that H2
is accepted, which suggests that the behavior of employees
and E-commerce service providers in your country instill
confidence in customers and are seen as trustworthy, resulting
in strong customer satisfaction. In summary, these findings
highlight the importance of TAC in enhancing customer
satisfaction, and emphasize the need for e-commerce ser-
vice providers to invest in their technological capabilities to
improve the overall customer experience [92].
Other studies (for example, [3], [28], [39] [56], [66])

reported findings that were more or less identical to those of
the current study.

However, Table 8 shows the mediation analysis, which
assessed the mediating effect and significance level using t
values and the differences in the confidence interval. The
findings indicate that technology adaption capabilities medi-
ated all five relationships. Technology adaption capabilities
mediated the relationships of (1) tangibility (β = 0.067,
t values = 4.102), (2) reliability (β = 0.60, t values =

4.088), (3) responsiveness (β = 0.202, t values = 7.216,
(4) assurance (β = 0.057, t values = 3.539) and empathy
(β = 0.068, t values = 3.598), on customer satisfaction.
The results indicated that TAN, REL, RES, ASR, and EMP
via TAC on the digital platform for online shopping promote
customer satisfaction and encourage them to continue online
shopping. The details of the result are shown in Table 9 which
represents similar findings with [4]. The study’s findings
reveal a compelling link between the five components of
service quality (TAN, REL, RES, ASR, and EMP) and TAC
on the digital platform for e-commerce shopping. The results
suggest that when e-commerce service providers excel in
these dimensions through the effective use of technology,
they can significantly boost customer satisfaction levels and
promote continued e-commerce shopping.

VI. CONCLUSION
The present study helps shed light on important factors influ-
encing the quality of e-commerce services in China. Using
a structural equation model, we determine which variables

of SERVQUAL are most important to young customers
in China. Overall consumer satisfaction in e-commerce is
affected by service quality along critical dimensions such
respondents’ perceptions of TAN, REL, RES, ASR, and EMP.
All of the e-commerce service quality indicators were found
to have a positive correlation with customer satisfaction. The
first result of this research from Table 8 β = 0.166, T-value=

4.57, VIF = 1.203, p < 0.05). In accordance with this, the
T value is 4.572, which suggests the relationship between
Tangibility and TAC is statistically significant. The second
result β = 0.149, T-value = 4.722, VIF = 1.151, p <0.05)
suggests that The P value confirms the statistical significance
of association amid the two variables. This means that the
probability of obtaining such a result by chance is very low.
The third result of this study β = 0.502, T-value = 8.366,
VIF = 1.291, p <0.05) represents that Responsiveness has a
significant positive influence on TAC. The T statistic value is
8.366 which suggest that the rapport between Responsiveness
and TAC is highly statistically significant. The fourth result
of the current research β = 0.142, T-value = 3.718, VIF =

1.094, p <0.05) argued that Assurance has a significant
positive influence on TAC. The Beta is 0.142 and T statistic
value is 3.718, which indicates that there is a positive linear
relationship between Assurance and TAC. The fifth result
of this study β = 0.169, T-value = 3.896, VIF = 1.109, p
<0.05) demonstrates that Empathy has a significant positive
influence on TAC. The Beta value of 0.169 and T value
is 3.896indicates that there is a positive linear relationship
between Empathy and TAC. Then statistical findings β =

0.402, T-value = 11.17, VIF = 1.00, p <0.05) suggests that
the variable of TAC has a significant and positive influence
on customer satisfaction. This is supported by the fact that the
Beta value of 0.402 indicates a positive relationship between
these two variables, with a T statistic of 11.17 and a P value
of 0.000, indicating that this relationship is highly significant.
Direct effect and mediating effects results are positively
proving the research questions of present study.

Therefore, more effort should bemade by service providers
to improve e-commerce metrics based on the SERVQUAL
model. Therefore, it is incumbent upon the service provider to
guarantee the safety and efficiency of their offerings. On the
other hand, everyone has an issue with the prices they have to
pay. The service supplier, meanwhile, needs to make an effort
to get there at a fair price. The majority of users fall between
the ages of 21 and 23, and those with lower incomes are the
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most likely to take use of these services. As a result, raising
the bar on service quality might help boost satisfaction levels.

A. THEORETICAL IMPLICATIONS
This investigation on service quality is comprehensive in
scope of the e-commerce organizations in China. The anal-
ysis of this study is an empirical investigation to identify
the effects of e-commerce attributes that are available in
China using measurements of the effect of the quality of
e-commerce services as proposed by Rita et al. [66] and
the 5 dimensions of the quality E-service model as indi-
cated by Khan et al. [28] on young customer satisfactions.
The study also included the mediation of TAC using the
SERVQUAL model initiated by Parasuraman et al. [25]. The
SERVQUAL model, adopted by this study is most complete
models that quantify the service quality that is capable of
predicting consumer behavior better than other scales that
are regularly utilized. Most importantly, this model is also
adapted by prior scholars (for instance, [22], [66]) to evaluate
the e-service quality attributes. The results are expected to
extend the knowledge about different cities of China and the
diverse relevance of e-commerce service quality attributes.
The present findings show that all the five components of
service quality i.e., TAN, REL, RES, ASR, and EMP adapted
from SERVQUALmodel has significant influence on the sat-
isfaction of young customer on service quality of e-commerce
in the context of China.

This research demonstrated that the SERVQUAL model’s
conception of e-commerce service quality outperformed
other regularly used metrics, like Web-Qual and E-S-Qual,
in predicting consumer satisfaction. The SERVQUAL model
is more complete in its capture of e-commerce features, and
the research supports it as the best model for determining
e-service quality in regards to predicting consumer satisfac-
tion. Previous research has used Web-Qual and E-S-QUAL
to gauge the quality of e-commerce services [93], [94]. How-
ever, this study was the first to incorporate the mediating role
of TAC among young consumers into the five-dimensional
framework for e-commerce service quality. The hierarchical
model of satisfaction, repurchase intent, and word-of-mouth
has been the subject of prior research in a variety of interna-
tional settings [93], [94], [95].
Furthermore, the present research argues that the

SERVQUAL model is the core and basic model to exam-
ine any categories or context of service quality perhaps;
it is even e-commerce. By adopting the most widely used
SERVQUAL model for assessing the service quality, This
research gives a knowledge of e-commerce service quality
across different online businesses, including how nation
culture plays a role of adopting e-commerce. By comparing
the results of this study with those of a previous study by
[93], this work fills a gap in the literature by examining
how the five components of SERVQUAL models of ecom-
merce -service quality is implemented in Chinese cultural
settings.

B. MANAGERIAL IMPLICATIONS
The goal of these results was to help managers better under-
stand how the standard of e-commerce service is made. Also,
how important each aspect of e-commerce service quality is
to making sure customers are happy, which can lead to keep-
ing e-commerce customers. Using the outcomes of this study
and the cutting-edge market trends, managers can enhance
the service quality of e-commerce companies. For example,
customers don’t have to worry about the safety of their pay-
ment card information when they pay with cash on delivery
or a bank transfer.

When making their online shops, management should
think prudently about the qualities of good e-commerce ser-
vice. To give high-quality services, companies should have
well-designed websites with enough information, content
that looks good, payment options that are easy to use, text
that is easy to read, discounts and/or special offers, and a
fast-loading speed. Companies must also make sure that cus-
tomers get their orders on time and that their data is safe and
private. In China, customer service was found to be important
to the total quality of service. Managers, on the other side,
needs to focus more on website layout, data protection, and
shipping. Managers can get websites designed by profes-
sionals if they choose. Managers should ensure the product
is delivered on scheduled dates and in excellent condition
because fulfilment has the greatest impact on service quality
overall. It might be a noble idea to work with more than
one delivery service and let people chooses which one they
want. Managers should make deals with delivery services if
goods break while being delivered. They should decide who
is responsible for the damage so that customer satisfaction
isn’t undervalued.

Since customer satisfaction is the most important thing
for a company’s success, productivity, and growth, managers
should make it a part of their marketing plan. Most websites
for online stores have ways for customers to leave comments.
E-WOM (electronic word of mouth) can be made stronger if
a company has ‘‘share feedback with friends’’ tools. When a
customer gets the item they bought, they can leave feedback
on the website of the online store. As a form of E-WOM,
customers can tell their friends about their experience. Small
benefits like discounts on the next purchase are most likely to
get young customers to tell their friends about their shopping
experience. This can fetch more prospective customers to an
enterprise’s e-commerce platform. China has a huge user of
smartphone, which is a great chance to make mobile online
apps store. Online shops might be able to improve the quality
of their e-commerce services if they put more money into
making mobile access better and put more focus on adding
features to mobile apps. Managers could also make websites
that work well on phones.

C. LIMITATIONS AND FUTURE RESEARCH DIRECTIONS
There are a number of limitations to this study that could be
remedied in follow-up investigations. To begin, this research
employed a non-probability sampling technique. This study’s
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TABLE 9. Total variance explained.

sample was also restricted to Chinese e-commerce users
under the age of 35 with a TAC potentially limited applica-

bility of the study’s findings. Second, the products sold on
the e-platform were irrelevant to the research’s examination
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of e-commerce service quality. Finally, while this study used
cross-sectional data, future research could expand into this
area by utilizing longitudinal or panel data. As a last point, the
influence of service quality on customers’ happiness might be
bolstered by variations in demographic factors. Moderating
effects of demographic characteristics, culture, and socioeco-
nomic situations on relationship amongst service quality and
customer satisfaction is a promising avenue for further study.

APPENDIX
A. QUESTIONNAIRE CONSTRUCTS AND ITEMS
Constructs and items
Tangibility
The online products have appealing color and size
The online products’ design looks attractive and modern
The online products have visually appealing materials
The online products have the appropriate size in the Web

screen
The online products have a well-structured Web menu

Reliability
I found that, the online company always delivers what they

promise
I think, the online organization products have relevant

order confirmation details
I found that, online company products confirm order can-

cellation returns
The online organization provides order tracking available

until delivery
I found that, online company products are accessible all

time

Responsiveness
It is easy to get in contact with the online organization,

which provides the online services
The online organization is interested in getting feedback
The online organization is prompt in replying to queries
The online corporation responses relevant and accurate

emails
The online organization emails content appropriate to

requirements

Assurance
I feel secure about the electronic payment system of the

online organization
I feel secure when providing private information to the

online organization
I would find the online systems secure in conducting the

online transactions
The online organization is trustworthy
The online organization is widely known and has good

reputation

Empathy
I found that, the online organizations have willingness to

attend to customers
I am sure that, the online companies always give individual

attention to customers
I feel that, the online organizations are always focus on

individualize customers’ specific need
I feel that, online corporations is concern to customers’

friends and family
I found that, online organizations provides the higher level

of support to the customers when need arise
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FIGURE 3. Measurement model before conducting confirmatory factor analysis (CFA); source: Smart PLS 3.2.9.

Technology Adaptation Capabilities
I have skillfully used the tools and applications the new

technology provides
I have quickly become familiar with the new technology
It was easy for me to adjust to the new technology intro-

duced in my organization
I have accurately managed all the facilities the new tech-

nology provides
I consider myself a frequent user of my organization’s

technology
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FIGURE 4. Measurement model after conducting confirmatory factor analysis (CFA); Source: Smart PLS 3.2.9.

Satisfaction
I am generally pleased with the organization’s online

services

I am very satisfied with the organization’s online services

I am happy with the online organization

The website of the online organization is enjoyable

The online organizations is getting close to the ideal online
customers
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The online-based companies always meet my needs.

B. COMMON METHOD VARIANCE/BIASNESS TEST
See Table 9.

C. MEASUREMENT MODEL BEFORE CONDUCTING
CONFIRMATORY FACTOR ANALYSIS
See Figure 3.

D. MEASUREMENT MODEL AFTER CONDUCTING
CONFIRMATORY FACTOR ANALYSIS
See Figure 4.
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