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ABSTRACT

User satisfaction has become a key determinant of success for e-commerce platforms amid intensifying competition,
particularly for Shopee as the most visited platform in Indonesia. This study examines the effects of personalization,
recommendation systems, information quality, and e-service quality on Shopee user satisfaction, with Perceived
Usefulness (PU) and Perceived Ease of Use (PEOU) serving as mediating variables within the Technology Accept-
ance Model (TAM) framework. Using a quantitative approach, data were collected from 430 active Shopee users
in the Jabodetabek area and analyzed using SEM-PLS with SmartPLS software.The results indicate that recom-
mendation systems are the strongest predictor of PU, while e-service quality most significantly influences PEOU.
PU has the greatest direct effect on user satisfaction, followed by PEOU, and all mediation effects are significant.
The model explains 73.1% of the variance in user satisfaction, highlighting that the integration of advanced techno-
logy and service quality plays a crucial role in shaping perceived usefulness and ease of use, which ultimately drive
user satisfaction in e-commerce..
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[. INTRODUCTION

F I \he rapid growth of e-commerce in Indonesi-
a, driven by increasing internet penetration
and widespread mobile device usage, has

intensified competition among platforms such as

Shopee in delivering high-quality digital services.

Despite the availability of advanced features, such

as personalized recommendations, integrated pay-

ment systems, and efficient delivery services,
maintaining user satisfaction remains a critical
challenge. This issue highlights the need to exam-
ine the key factors that influence user satisfaction,
particularly personalization, recommendation sys-
tems, information quality, and e-service quality,
within the context of user technology acceptance.

[1].

Various e-commerce platforms such as Toko-
pedia, Shopee, Lazada, Bukalapak, and Blibli have
played a significant role in expanding market ac-
cess for both consumers and businesses, including
micro, small, and medium-sized enterprises
(MSMEs). Data on e-commerce site visits in In-
donesia shows that Shopee is the platform with the
highest number of visits, averaging around 157.9
million visits per month in the first quarter of 2023
[2]. This figure surpasses several of its main com-
petitors, such as Tokopedia, Lazada, Blibli, and

Bukalapak. This high level of traffic indicates that
Shopee has a very large user base as well as a high
level of interaction between the digital system and
users [3].

However, the rapid growth in the number of
users is not necessarily accompanied by an im-
provement in user experience quality. This discrep-
ancy suggests a gap between platform expansion
and the effectiveness of service delivery. In the
context of Shopee, recurring issues such as mis-
matches between product descriptions and actual
items, unmet consumer expectations, and slow
seller responsiveness indicate structural weak-
nesses in information quality and e-service per-
formance. These shortcomings not only hinder
transactional efficiency but also undermine user
trust, which is a critical determinant of satisfaction
in digital platforms. Prior studies have consistently
demonstrated that e-service quality and the accur-
acy of product information play a pivotal role in
shaping consumer satisfaction and loyalty in e-
commerce environments, thereby highlighting the
urgency of addressing these gaps. [4][5].

Beyond service-related issues, technological
aspects of the application system also play a critical
role in shaping user experience. Users frequently
report problems such as delays in delivery status
updates, slow application loading times, and
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inadequate customer service responsiveness, indic-
ating inefficiencies in system performance. Such
issues may weaken users’ perceptions of platform
reliability and reduce overall satisfaction [6]. In the
context of information systems, the Technology
Acceptance Model (TAM) emphasizes perceived
ease of use and perceived usefulness as key determ-
inants that influence users’ evaluations of digital
technology and, ultimately, their satisfaction with
the platform [7].

Evolution in modern e-commerce, the execu-
tion of data-driven technologies such as personal-
ization and recommendation systems has become a
key strategy for enhancing the user experience.
Personalization refers to a system’s ability to tailor
the interface, content, and promotions based on
users’ preferences and behavior. Meanwhile, re-
commendation systems suggest products or ser-
vices relevant to users’ interests based on an ana-
lysis of historical data and similarities in the beha-
vior of other users [8][9]. The implementation of
these two technologies is expected to enhance the
relevance of the information users receive, thereby
encouraging purchasing decisions and increasing
user satisfaction [10].

However, the effectiveness of personalization
features and recommendation systems does not al-
ways perform optimally. Some studies indicate that
inaccurate recommendation algorithms can display
products that are irrelevant to users’ needs, thereby
actually reducing the quality of the user experience.
In addition, inappropriate ad personalization
strategies can create a sense of intrusiveness or an-
noyance for users [11]. Therefore, the optimization
of personalization technology and recommendation
systems must be supported by accurate information
and responsive electronic services, to create a more
effective and convenient shopping experience for
users.

To gain an empirical understanding of the is-
sues occurring on the Shopee platform, this study
also utilized user review data from the Google Play
Store for the 20242025 period. The data were ana-
lyzed using a quantitative content analysis ap-
proach, involving data coding, categorization, and
frequency distribution to identify dominant themes
in user complaints. The analysis results show that
most user complaints relate with respect to the ef-
fectiveness of electronic service delivery (11.3%),
the standard of product information (9.8%), and the
recommendation system (5.4%), while complaints
related to personalization account for 1.0%. These
findings indicate that the aspect of digital interac-
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tion between users and the application system re-
mains a major challenge in improving user satisfac-
tion on e-commerce platforms.

Drawing on these issues, this study investig-
ates the impact of personalization, recommenda-
tion systems, information quality, and e-service
quality on user satisfaction with the Shopee applic-
ation. The analysis is grounded in the Technology
Acceptance Model (TAM), incorporating the con-
structs of Perceived Usefulness (PU) and Perceived
Ease of Use (PEOU). These variables are selected
due to their established role as key determinants
shaping users’ perceptions of the usefulness and
ease of use of digital systems

II. LITERATURE REVIEWS

The development of e-commerce platforms
has spurred increased scholarly attention to the de-
terminants of user satisfaction in digital commerce
environments. In the context of information sys-
tems, user satisfaction is commonly explained
through the Technology Acceptance Model
(TAM), which emphasizes the role of perceived
usefulness and perceived ease of use in shaping
users’ acceptance of technology. However, prior
studies tend to examine these factors in isolation,
resulting in a fragmented understanding of how
multiple system attributes simultaneously influ-
ence user satisfaction. Studies conducted by Mus-
takim et al. (2022) indicate that trust and user
friendliness are strongly associated with customer
satisfaction on the Shopee platform in Malaysia,
where system security and ease of navigation
emerge as primary determinants rather than promo-
tional aspects or price alone [12].

This finding is supported by Mbete and
Tanamal (2020), who identify system usability as a
key determinant of purchasing decisions on Shopee
[13]. Furthermore, Rohwiyati et al. (2024) emphas-
ize that e-service quality plays a significant role in
enhancing customer loyalty through the intermedi-
ary role of effect of user satisfaction, indicating that
the standard of digital interactions between users
and the application system is a crucial factor in the
success of e-commerce platforms [14]. Taken to-
gether, these studies highlight the importance of
system usability and service quality; however, they
largely overlook the
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integration of these factors within a unified theoret-
ical framework such as TAM.

Beyond elements such as user friendliness and
service quality, advancements in data technology
and artificial intelligence are also driving the im-
plementation of personalization in e-commerce
systems to enhance the user experience. Personal-
ization allows platforms to tailor content, promo-
tions, and product suggestions tailored to user pref-
erences and behavior. Irene (2023) found that cus-
tomized advertisements have a significant positive
impact on the satisfaction of e-commerce app users
in Indonesia, particularly when the displayed con-
tent is relevant to users’ needs and does not infringe
upon their privacy [15].

These findings are consistent with the research
by Endarwati et al. (2024), which shows that
product personalization can enhance customer sat-
isfaction both directly and through improved user
experience and trust in digital platforms. The res-
ults of this study indicate that personalization not
only increases the relevance of information for
users but also plays a crucial role in creating a
shopping experience that is more personalized and
responsive to consumer needs [16]. Nevertheless,
existing studies predominantly focus on the direct
effects of personalization, with limited attention to
its interaction with users’ cognitive perceptions as
conceptualized in TAM.

In addition to personalization, recommenda-
tion systems are a key component in enhancing the
effectiveness of interactions between users and e-
commerce platforms. These systems utilize data
analysis algorithms and machine learning to
present products that align with users’ preferences.
Joe et al. (2024) developed a reinforcement learn-
ing-based recommendation system that has been
shown to improve the accuracy, diversity, and nov-
elty of product recommendations compared to tra-
ditional methods [17]. Improving the quality of
these recommendations directly contributes to in-
creased user satisfaction and loyalty.

The study by He et al. (2024) further demon-
strates that the influence of recommendation sys-
tems on user satisfaction is mediated by users’ per-
ceptions of how well products match their needs;
specifically, users with specific purchase goals
value the accuracy of recommendations more
highly, while users with an exploratory mindset
prefer a greater variety of recommendations [18].
However, Studies conducted by Thwe et al. (2021)
revealed that the product category recommendation
system on the Shopee e-commerce platform still

has a relatively high classification error rate, which
could potentially affect the accuracy of the product
information received by users and ultimately re-
duce the quality of the shopping experience [19].
This inconsistency suggests a gap between techno-
logical advancement and its perceived effective-
ness from the user perspective.

On the other hand, the standard of information
and the effectiveness of electronic service delivery
are also key factors in shaping users’ perceptions of
e-commerce platforms. Research by Mustika and
Arifin (2021) shows that the standard of product
information exerts a significant influence on con-
sumer purchasing decisions on the Shopee applica-
tion, where the accuracy and completeness of
product information can increase users’ trust in the
digital platform [20]. Meanwhile, a study by Harlan
et al. (2024) found logistics services play a substan-
tial role in shaping customer satisfaction and user
loyalty toward e-commerce platforms [21]. Despite
these findings, prior research tends to treat informa-
tion quality and e-service quality as separate con-
structs, without examining their combined influ-
ence within an integrated behavioral model.

Le et al. (2024) in his research explains that
which applied a machine learning approach to hun-
dreds of thousands of user reviews, shows that sen-
timent analysis of digital reviews can be used to
accurately predict customer satisfaction levels.
These findings substantiate that the standard of di-
gital services in e-commerce is determined not
solely by application features, but also by the qual-
ity of information and the reliability of the services
provided to users [22]. However, the study primar-
ily focuses on predictive analytics and lacks a the-
oretical explanation of how these factors influence
user acceptance and satisfaction behaviorally.

Overall, a critical review of the literature re-
veals three main gaps: (1) the lack of integrative
analysis combining personalization, recommenda-
tion systems, information quality, and e-service
quality; (2) limited application of the TAM frame-
work to explain how these variables influence user
satisfaction simultaneously; and (3) insufficient
attention to the interaction between technological
system performance and users’ cognitive percep-
tions. Therefore, this study aims to integrate these
variables into the Technology Acceptance Model
framework to analyse their impact on user satisfac-
tion on the Shopee platform,
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thereby offering a more comprehensive and theor-
etically grounded explanation of user experience in
the modern e-commerce ecosystem.

Furthermore, based on this synthesis, this
study proposes a conceptual framework in which
personalization, recommendation systems, inform-
ation quality, and e-service quality act as exogen-
ous variables, perceived usefulness and perceived
ease of use serve as mediating variables, and user
satisfaction represents the endogenous outcome
variable. This framework illustrates the structural
relationships among variables and provides a basis
for empirical testing using SEM-PLS.

III. RESEARCH METHOD

This study develops a research model based on
the Technology Acceptance Model (TAM) to ex-
amine the impact of personalization, recommenda-
tion systems, information quality, and e-service
quality on user satisfaction on the Shopee platform
[23]. The model positions perceived usefulness and
perceived ease of use as mediating variables that
explain how users evaluate and respond to the plat-
form [24]. Furthermore, personalization, recom-
mendation systems, information quality, and e-ser-
vice quality are specified as exogenous variables,
while user satisfaction is treated as the endogenous
variable, forming a structural model that is empir-
ically tested using SEM-PLS.

Conceptually, this study proposes eight hypo-
thesis to explain the relationships among the re-
search variables.
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H1: Personalization has a positive effect on per-
ceived usefulness.

H2: Recommendation systems have a positive ef-
fect on perceived usefulness.

H3: Information quality has a positive effect on

perceived usefulness.

Information quality has a positive effect on

perceived ease of use.

HS5: E-service quality has a positive effect on per-

ceived usefulness.

E-service quality has a positive effect on per-

ceived ease of use.

H7: Perceived usefulness has a positive effect on
user satisfaction. H8: Perceived ease of use has
a positive effect on user satisfaction.

H4:

He:

Furthermore, this study develops a conceptual
model in which personalization, recommendation
systems, information quality, and e-service quality
are positioned as exogenous variables; perceived
usefulness and perceived ease of use function as
mediating variables; and user satisfaction serves as
the endogenous variable. The conceptual model
illustrates the structural relationships among these
variables, forming a path framework that is empir-
ically tested using SEM-PLS.

This research model is designed to explain
how data-driven technological features within an e-
commerce platform can enhance perceived useful-
ness and perceived ease of use, which ultimately
contribute to user satisfaction.

The study population comprises Shopee users
residing in the Greater Jakarta (Jabodetabek) area
who have made purchases through the platform.
The geographical limitation to the Jabodetabek
area is justified by its high level of e-commerce
penetration, digital literacy, and user activity, mak-
ing it a representative region for examining user
behavior in Indonesia’s e-commerce context. Giv-
en the extremely large and unidentifiable popula-
tion size, this study employs an infinite population
approach. Therefore, the sample size was determ-
ined using the Lemeshow (Cochran) formula with
a 95% confidence level and a 5% margin of error
[25]. Based on these calculations, the minimum
required sample size was 384 respondents; how-
ever, to enhance statistical robustness and account
for potential invalid or incomplete responses, the
final sample size was increased and fixed at 430
respondents.

The sampling technique used was non-probab-
ility sampling with a purposive sampling approach,
which involves selecting respondents
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based on specific criteria relevant to the research
objectives [26]. Respondents in this study must
meet several criteria: they must be active users of
the Shopee app residing in the Greater Jakarta area,
have made at least two purchases in the past three
months, and have interacted with the product re-
commendation feature or personalized ads on the
Shopee app.

Data collection was conducted through an on-
line survey instrument distributed via various so-
cial media and messaging platforms, including
WhatsApp, Instagram, and Twitter/X. Prior to the
main data collection, a pilot test was conducted on
30 respondents to evaluate the clarity, reliability,
and validity of the measurement items, resulting in
minor revisions to improve the instrument’s com-
prehensibility. To measure respondent attitudes,
the survey utilized a five-point Likert scale ranging
from 1 (strongly disagree) to 5 (strongly agree),
enabling a nuanced assessment of participants’
perceptions.

The research instrument included seven
primary constructs: personalization, recommenda-
tion systems, information quality, e-service quality,
perceived usefulness, perceived ease of use, and
user satisfaction, each measured using multiple in-
dicators. Specifically, personalization was meas-
ured through indicators such as content relevance
and customization. recommendation systems
through accuracy and usefulness of suggestions.
information quality through accuracy, complete-
ness, and timeliness. e-service quality through re-
sponsiveness and reliability. perceived usefulness
through performance enhancement. perceived ease
of use through system simplicity, and user satisfac-
tion through overall evaluation of the platform.

All measurement items were adapted from es-
tablished and validated scales in prior studies, in-
cluding the Technology Acceptance Model for
perceived usefulness and perceived ease of use, as
well as e-service quality and information systems
literature, ensuring content validity and construct
reliability [24][27].

Statistical analysis was performed using Par-
tial Least Squares-Based Structural Equation Mod-
eling (PLS-SEM), facilitated by the SmartPLS
software suite. The PLS-SEM method was chosen
because it is capable of analyzing complex research
models, including those with mediating variables,
and does not require the strict assumption of a nor-
mal data distribution [28]. In addition, this method
is also considered suitable for both exploration and
predictive research involving theory-based concep-

tual models in the fields of information systems and
digital marketing.

The second phase of analysis involved assess-
ing the measurement model (outer model) to ensure
the validity and reliability of the research con-
structs, following established guidelines in SEM-
PLS literature [29][30]. Convergent validity was
verified through outer loadings and the Average
Variance Extracted (AVE), indicators were
deemed valid with loadings exceeding 0.70 and an
AVE surpassing 0.50. Furthermore, construct reli-
ability was established using Cronbach’s Alpha
and Composite Reliability (CR), both of which
were required to meet the recommended threshold
of 0.70 [28].

In addition to convergent validity, discrimin-
ant validity was assessed using the Fornell-Larcker
criterion and the Heterotrait-Monotrait Ratio
(HTMT). Discriminant validity is considered ad-
equate when the square root of AVE for each con-
struct exceeds its correlations with other construct-
s, and when HTMT values are below the threshold
of 0.85 (or 0.90 for more lenient criteria). This step
ensures that each construction is empirically dis-
tinct and measures phenomena that are not repres-
ented by other constructions in the model.

The final stage of the analysis involved evalu-
ating the structural model (inner model) to examine
the hypothesized relationships within the research
framework. The model’s explanatory power was
assessed using the coefficient of determination
(R?), while the strength and direction of the rela-
tionships were determined through path coefficient
analysis. To assess statistical significance, a boot-
strapping technique was employed; hypotheses
were supported if the t-statistic exceeded 1.96 and
the p-value was below 0.05. Furthermore, a medi-
ation analysis of specific indirect effects was con-
ducted to ascertain whether perceived usefulness
and perceived ease of use effectively mediate the
relationship between the independent variables and
user satisfaction.

IV. RESULTS AND DISCUSSIONS

A. Respondent Characteristics

A total of 430 valid responses were obtained
from active Shopee users in the Greater Jakarta (J-
abodetabek) area who had made at least two trans-
actions in the past three months. Prior to analysis,
the  dataset was screened to remove
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incomplete responses and outliers, ensuring data
quality and consistency. Additionally, common
method bias was assessed using Harman’s single-
factor test, with results indicating no significant
bias in the data. The distribution of respondents by
gender and age is presented in Table 1.

Table 1. Respondent Characteristics

Category Count | Percentage
Men 195 45.3%
Women 235 54.7%
17-25 years old 275 64.0%
26-35 years old 130 30.2%
3645 years old 20 4.7%
>45 years old 5 1.4%

The results show that the 17-25 age group ac-
counted for most respondents (64%), indicating
that Generation Z represents the most active user
group on the Shopee e-commerce platform in urban
areas. This finding is consistent with prior studies
which suggest that younger consumers, particularly
Generation Z, tend to exhibit higher levels of digit-
al adoption, familiarity with mobile technology,
and engagement in online shopping activities [31].
Additionally, the proportion of female respondents
(54.7%) was slightly higher than that of male re-
spondents (45.3%), indicating that online shopping
activity on the marketplace is predominantly car-
ried out by female users within the context of this
study. This result aligns with previous research
highlighting that female consumers are generally
more active in browsing, comparing products, and
engaging in online purchasing behavior due to
higher involvement in shopping-related decision-
making [32].

In addition to demographic characteristics, the
geographic distribution of respondents was also
analyzed to ensure geographic representation.

Table 2. Distribution of Respondents by Place of Residence

Region Count Percentage
DKI Jakarta 150 34.9%
Tangerang 80 18.6%
Depok 75 17.4%
Bogor 65 15.1%
Bekasi 60 14.0%

This distribution shows that most respondents
are from the DKI Jakarta region, which serves as
the primary epicenter of economic and digital activ-
ity in Indonesia. This concentration reflects the
dominance of urban users in Indonesia’s e-com-
merce ecosystem, where higher levels of digital
infrastructure, internet accessibility, and purchas-
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ing power are prevalent. Therefore, the findings of
this study are particularly relevant for understand-
ing user behavior in urban digital environments,
where technology adoption and platform interac-
tion tend to be more intensive.

Furthermore, the relatively balanced distribu-
tion across the Jabodetabek area enhances the ex-
ternal validity of the study, allowing the results to
be generalized within similar metropolitan con-
texts. However, this also implies that caution
should be exercised when extending the findings to
rural or less digitally developed regions, where user
behavior and technology acceptance may differ.

B. Evaluation of the Measurement Model

Before proceeding to the structural analysis,
the measurement model is evaluated to establish
the construct validity and reliability of the research
framework.

™

Figure 2. SEM-PLS Model of the Study (Structural model
diagram generated by SmartPLS)

Convergent Validity

Convergent validity was assessed by examin-
ing the outer loading values of each indicator in re-
lation to its respective latent construct. Adhering to
the benchmarks established by Hair et al. (2021),
an indicator is deemed valid if its loading value ex-
ceeds the threshold of 0.70. The results indicate
that most indicators meet this criterion, suggesting
that each construct is well represented by its meas-
urement items and that the indicators share a high
proportion of variance.

This finding confirms that the measurement
model demonstrates adequate convergent validity,
thereby supporting the reliability of the construc-
tions in capturing the underlying theoretical con-
cepts. Consequently, the wvalidated indicators
provide a strong foundation for subsequent struc-
tural model analysis, as they minimize measure-
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ment error and enhance the accuracy of the estim-
ated relationships among variables.

Table 3. Outer Loading of Research Constructs

Structure Load Range
Personalization 0.847 - 0.871
Recommendation 0.846 — 0 868
Systems
Information
Quality 0.833 - 0.862
E-Service
Quality 0.819 - 0.870
Perceived
Usefulness 0.822 - 0.881
Perceived Ease 0788 — 0832
of Use

All indicators yielded factor loadings exceed-
ing 0.70, demonstrating that each item possesses a
strong correlation with the latent construct being
measured. The highest loading value was found in
indicator PU2 (0.881), while the lowest value was
found in indicator PE4 (0.788). The relatively nar-
row range of loading values indicates low variabil-
ity among indicators, suggesting a consistent level
of contribution across measurement items in rep-
resenting their respective constructs. This consist-
ency implies that no single indicator disproportion-
ately dominates or weakens the construct meas-
urement, thereby enhancing the stability and reliab-
ility of the model. Thus, all indicators were deemed
valid, and no indicators were eliminated from the
research model.

C. Construct Reliability Test

The internal consistency of the constructs was
ascertained through the calculation of Cronbach’s
Alpha and Composite Reliability (CR).

Table 4. Reliability Test Results

Cronbach's ..

Structure Alpha Description
E-service Quality 0,904 Reliable
User Satisfaction 0,892 Reliable
Quality of 0,904 Reliable
Information
Perceived Ease 0.869 Reliable
of Use
Perceived .
Usefulness 0,910 Reliable
Personalization 0,913 Reliable
Recommendation 0.910 Reliable
System

Every construct yielded Cronbach’s Alpha
coefficients surpassing the 0.70 threshold, signify-

ing that the research instrument possesses robust
internal consistency. The highest reliability value
was found for the personalization construct
(0.913), while the lowest value was found for the
perceived ease of use construct (0.869).

D. Construct Variance

Extracted)

Validity (Average

Construct validity was tested using the Aver-
age Variance Extracted (AVE) value.

Table 5. AVE Values for Research Constructs

Average Vari-
ance Descriptio
Structure | b+ iracted (AVE n
)

E-service Quality 0,723 Valid
User Satisfaction 0,698 Valid
Quality of 0,722 Valid
Information
Perceived Ease 0.657 Valid
of Use
Perceived .
Usefulness 0,736 Valid
Personalization 0,743 Valid
Recommendatio 0.735 Valid
n System

All constructs have an AVE value above 0.50,
indicating that the indicators account for more than
half of the variance in the measured constructs.
This suggests that the research model possesses
adequate convergent validity.

E. Structural Model Evaluation

The structural model was evaluated by ex-
amining the R-square (R?) values to assess its ex-
planatory power, along with the Stone—Geisser’s
Q? values obtained through the blindfolding pro-
cedure to evaluate predictive relevance [29].

R? values indicate the proportion of variance in
the endogenous constructs explained by the model,
while Q? values greater than zero confirm that the
model has adequate predictive capability in estim-
ating observed data [30].

In addition, effect size () was assessed to de-
termine the relative contribution of each exogenous
variable to the endogenous constructs, with values
indicating small, medium, and large effects [33].

The combined evaluation of R2, Q?, and f?
provides a comprehensive understanding of the
model’s explanatory strength, predictive relevance,
and the magnitude of relationships among
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variables, thereby demonstrating the robustness of
the structural model.

Table 6. Coefficient of Determination (R?) Values

ansenon® | R Square | MU | Category
Sati[sjfilecrtion 0,732 0,731 Strong
Feofine | 069 | ogor | Maowe
Useininess | 07M | 0772 | swong

The R? value indicates that 77.4% of the vari-
ation in perceived usefulness is explained by per-
sonalization, the recommendation system, and in-
formation quality. Furthermore, information qual-
ity and e-service quality accounted for 69.9% of the
variance in perceived ease of use. Simultaneously,
73.2% of the fluctuations in user satisfaction were
attributed to perceived usefulness and perceived
ease of use. These values demonstrate that the pro-
posed model possesses robust predictive capabilit-
ies in characterizing the behavior of e-commerce
users.

F. Hypothesis Testing

Direct Effect Analysis
Table 7. Results of the Direct Effect Test
Relationship . P
Path (Hypo- Coef:“lmen Value | Decision
thesis) s

Personalization - Significan
> Perceived 0,279 0,000 ¢
Usefulness
Recommendatio Significan
n System -> 0,398 0,000 |
Perceived ’ ’
Usefulness
information Significan
Quality -> Per- | 304 0,000 | "
ceived ’ ’
Usefulness
Information Significan
Quality -> Per- t
ceived Ease of 0,301 0,000
Use
E-service Qual- Significan
ity -=> Perceived | 0,447 0,000 |t
Ease of Use
Perceived Use- Significan
fulness -> Per- t
ceived Ease of 0,160 0,000
Use

58

Perceived Use-
fulness -> User
Satisfaction

0,510

0,000

Significan
t

Perceived Ease
of Use
-> User

Satisfaction

0,410

0,000

Significan
t

All relationships between variables had a p-
value of less than 0.05, so all research hypotheses

were accepted.

Analysis of Indirect Effects

Table 8. Results of the Mediation Test

Mediation Path

Coeffi
cient

P
Values

Description

Personalization -
> PU -> PEOU

0,045

0,001

Significant

Recommendatio
n System-> PU -
>PEOU

0,064

0,000

Significant

Information
Quality-> PU -
>PEOU

0,049

0,001

Significant

Personalization
PU -> User
Satisfaction

0,143

0,000

Significant

Recommendatio
n System-> PU -
> User
Satisfaction

0,203

0,000

Significant

Information
Quality-> PEOU
-> User
Satisfaction

0,123

0,000

Significant

Information
Quality-> PU ->
User Satisfaction

0,155

0,000

Significant

E-service Qua-
lity -> PEOU >
User Satisfaction

0,184

0,000

Significant

Perceived Usefu-
Iness PEOU ->
User Satisfaction

0,066

0,000

Significant

Personalization -
>PU

->PEOU ->
User Satisfaction

0,018

0,002

Significant

Recommendatio
n System-> PU -
> PEOU -> User
Satisfaction

0,026

0,001

Significant

Information
Quality-> PU -
>PEOU -> User
Satisfaction

0,020

0,001

Significant
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The findings demonstrate that perceived use-
fulness and perceived ease of use function as critic-
al mediating variables, bridging the connection
between technology-related factors and user
satisfaction.

G. Discussion

The Effect of Personalization on Perceived
Usefulness

The empirical results demonstrate that person-
alization exerts a positive and statistically signific-
ant influence on perceived usefulness (B = 0.279, p
< 0.001), indicating that higher levels of tailored
user experience enhance users’ evaluation of the
platform's utility and value. This finding suggests
that personalization operates not merely as a func-
tional feature, but as a cognitive stimulus that
shapes users’ perceptions of system effectiveness
within digital environments.

Theoretically, these findings align with the
concept of personalization in digital environments,
which aims to tailor services to users’ preferences
in order to enhance their experience and engage-
ment [34][35]. However, while prior studies
primarily emphasize the direct impact of personal-
ization on engagement, this study extends the liter-
ature by demonstrating its indirect role through
perceived usefulness as conceptualized in the
Technology Acceptance Model (TAM). In the con-
text of e-commerce, personalization helps users
reduce the time spent searching for products and
avoid choice overload, thereby improving the effi-
ciency of the shopping process.

Previous research has also shown that person-
alization can increase customer satisfaction by en-
hancing the user experience and building trust in
the platform [36][15]. Compared to these studies,
the present findings provide a more integrative per-
spective by positioning perceived usefulness as a
mediating mechanism, thereby offering a deeper
explanation of how personalization translates into
favorable user outcomes.

From a critical standpoint, the effectiveness of
personalization is contingent upon its accuracy and
perceived relevance; excessive or poorly targeted
personalization may lead to user discomfort or pri-
vacy concerns, which can attenuate its positive im-
pact. This highlights a potential limitation in exist-
ing literature that often assumes personalization
effects to be uniformly positive.

Practically, these findings imply that e-com-
merce platforms should prioritize the development
of adaptive and user-centric personalization sys-
tems, ensuring that recommendations and content
are both accurate and contextually relevant. Theor-
etically, this study contributes to the extension of
TAM by incorporating personalization as an ante-
cedent of perceived usefulness, thereby enriching
the model’s explanatory power in the context of
modern e-commerce systems. Thus, personaliza-
tion not only enhances the system’s functional use-
fulness but also strengthens the relationship
between users and the platform.

The Effect of the Recommendation System on
Perceived Usefulness

The recommendation system exerts a positive
and statistically significant influence on perceived
usefulness, with a path coefficient of 0.398 (p <
0.001). This relatively high coefficient indicates
that recommendation systems represent a dominant
determinant in shaping users’ evaluation of the
platform’s functional value. This suggests that the
ability of the system to deliver relevant and timely
product recommendations plays a critical role in
enhancing users’ cognitive assessment of
usefulness.

Recommendation systems work by analysing
user behaviour and product preferences to proact-
ively predict user needs. By automatically display-
ing relevant products, users can find desired items
more efficiently, thereby improving the overall
shopping experience.

These findings are consistent with prior re-
search by Joe et al. (2024), which demonstrates that
user-behavior-based recommendation systems en-
hance customer satisfaction by delivering real-time
and relevant product suggestions [37]. They are
also supported by earlier studies highlighting that
recommender systems improve decision quality
and perceived usefulness by reducing information
overload and increasing relevance [38]. However,
compared to previous studies that primarily em-
phasize direct effects on satisfaction, this study
provides a more nuanced contribution by position-
ing perceived usefulness as a mediating
mechanism.

From a critical perspective, the effectiveness
of recommendation systems depends on algorithm
accuracy, data quality, and user trust. Prior studies
indicate that irrelevant or repetitive recommenda-
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tions may reduce perceived usefulness and negat-
ively affect user experience [39].

Theoretically, this study extends the Techno-
logy Acceptance Model (TAM) by incorporating
recommendation systems as an antecedent of per-
ceived usefulness. Practically, these findings sug-
gest that e-commerce platforms should invest in
advanced analytics and machine learning to im-
prove recommendation relevance and diversity,
thereby enhancing user engagement and
satisfaction.

The Effect of Information Quality on Perceived
Usefulness

Information quality was found to exert a posit-
ive and statistically significant influence on per-
ceived usefulness (= 0.304, p <0.001), indicating
that accurate, relevant, up-to-date, complete, and
easy-to-understand product information enhances
users’ evaluation of the Shopee platform’s utility.
This finding suggests that information quality
serves as a critical cognitive driver that reduces un-
certainty and facilitates more efficient decision-
making in digital environments.

In the e-commerce context, information qual-
ity is particularly important because users cannot
physically inspect products. Therefore, product
descriptions, images, specifications, pricing, and
stock availability become essential cues in shaping
user decisions [40].

These findings are consistent with the study by
Krista-lin et al. (2023), which shows that informa-
tion quality has a significant influence on consumer
purchase intent. Conversely, a mismatch between
the product description and the product received
can reduce user trust in the platform [41].

However, compared to previous research that
primarily focuses on direct effects on purchase in-
tention, this study provides a more comprehensive
explanation by identifying perceived usefulness as
a mediating mechanism.

Conversely, prior research also indicates that
inconsistencies between product descriptions and
actual products can reduce user trust and negatively
affect platform evaluations [41]. From a critical
perspective, this highlights that the impact of in-
formation quality is not merely dependent on avail-
ability, but on its accuracy and credibility, suggest-
ing that misleading or incomplete information may
undermine perceived usefulness.

Theoretically, this study reinforces and ex-
tends the Technology Acceptance Model (TAM)
by positioning information quality as an antecedent
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of perceived usefulness, thereby strengthening its
explanatory power in e-commerce settings. Prac-
tically, these findings imply that e-commerce plat-
forms should prioritize information accuracy,
transparency, and standardization to enhance user
trust and decision efficiency. By ensuring high-
quality information, platforms can improve per-
ceived usefulness, reduce perceived risk, and ulti-
mately strengthen user satisfaction and loyalty.

The Effect of Information Quality on Perceived
Ease of Use

The results indicate that information quality
has a positive and statistically significant effect on
perceived ease of use (B = 0.301, p < 0.001), sug-
gesting that clear, structured, and well-presented
information enhances users’ perception of system
usability. This finding implies that information
quality not only supports decision-making but also
reduces cognitive effort, thereby facilitating
smoother interaction with the platform.

According to Davis (1989), perceived ease of
use refers to the belief that using a system does not
require significant effort. Product information
presented systematically and in an easy-to-under-
stand manner can reduce the cognitive load on
users in understanding the product and using the
application [24].

These findings are consistent with prior re-
search indicating that high-quality information im-
proves system usability and user interaction effi-
ciency [42]. However, compared to previous stud-
ies that predominantly examine usability from a
technical or system design perspective, this study
highlights the critical role of information presenta-
tion as a cognitive facilitator of ease of use.

From a critical perspective, the impact of in-
formation quality on perceived ease of use is con-
tingent upon both clarity and consistency. Informa-
tion overload, excessive detail, or poorly structured
content may instead increase user effort and dimin-
ish usability, indicating that more information does
not necessarily lead to better user experience [43].

Theoretically, this study extends the Techno-
logy Acceptance Model (TAM) by emphasizing
information quality as a key antecedent of per-
ceived ease of use, thereby enriching the model’s
explanatory scope in digital commerce contexts.
Practically, these findings suggest that e-commerce
platforms should focus on optimizing information
architecture, including standardized product de-
scriptions, intuitive layouts, and concise content
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presentation, to enhance usability and reduce user
effort. By improving these aspects, platforms can
strengthen user experience, increase engagement,
and support more efficient decision-making
processes.

The Effect of E-Service Quality on Perceived Ease of
Use

The results indicate that e-service quality has a
positive and statistically significant effect on per-
ceived ease of use (§ =0.447, p <0.001), represent-
ing the strongest influence among all predictors of
perceived ease of use. This finding suggests that the
quality of digital service delivery is a primary de-
terminant in shaping users’ perceptions of how ef-
fortless a system is to use.

E-service quality encompasses various aspects
of digital services such as system speed, ease of
navigation, reliability, and responsiveness. A re-
sponsive system and intuitive navigation enable
users to complete transactions more efficiently and
with minimal effort.

These findings are consistent with prior studies
demonstrating that high e-service quality enhances
usability and user satisfaction [44]. Blut et al.
(2015) further emphasize through a meta-analysis
that dimensions such as website design, respons-
iveness, and system reliability significantly influ-
ence user perceptions of ease and overall service
quality [45].

However, compared to previous research that
often focuses on satisfaction outcomes, this study
provides a more nuanced contribution by identify-
ing perceived ease of use as a key mediating mech-
anism linking e-service quality to user behavior.

From a critical perspective, the impact of e-
service quality is not universally positive; technical
issues such as slow loading times, system errors, or
poor interface design can significantly reduce per-
ceived ease of use and create user frustration [46].
This indicates that maintaining consistent service
performance is as important as delivering high-
quality features, highlighting a limitation in prior
studies that tend to emphasize service attributes
without sufficiently addressing system reliability
risks.

Theoretically, this study extends the Techno-
logy Acceptance Model (TAM) by incorporating e-
service quality as a key antecedent of perceived
ease of use, thereby strengthening its explanatory
relevance in digital service contexts. Practically,
these findings suggest that e-commerce platforms
should prioritize system performance optimization,

including fast loading speeds, seamless navigation,
and responsive service features, to enhance usabil-
ity and overall user experience.

The Effect of Perceived Ease of Use on Perceived
Usefulness

The results indicate that perceived ease of use
has a positive and statistically significant effect on
perceived usefulness (B = 0.160, p < 0.001), sup-
porting the Technology Acceptance Model (TAM),
which posits that systems that are easier to use are
more likely to be perceived as useful [24]. This
finding suggests that ease of use acts as a facilitat-
ing mechanism that lowers cognitive effort, en-
abling users to better recognize and utilize the func-
tional benefits of the system.

When users perceive an application as user-
friendly, they are more likely to make effective use
of its features, allowing them to derive greater be-
nefits from the system.

These findings are consistent with prior studies
indicating that perceived ease of use significantly
influences perceived usefulness and technology
adoption [47]. Gefen & Straub (2000) further high-
light that ease of use enhances user trust and re-
duces uncertainty in online environments, which
indirectly strengthens perceived usefulness [48].

However, compared to previous studies that
often report stronger relationships, the relatively
modest coefficient (B = 0.160) in this study sug-
gests that ease of use, while important, may not be
the primary driver of perceived usefulness in con-
temporary e-commerce contexts.

From a critical perspective, this indicates that
users increasingly prioritize other factors such as
personalization, recommendation systems, and
service quality over mere usability when evaluating
the usefulness of digital platforms [49]. This re-
flects a shift from traditional TAM assumptions
toward a more complex, multi-dimensional evalu-
ation of digital systems.

Theoretically, this study reinforces TAM
while extending its applicability by demonstrating
that the influence of perceived ease of use on per-
ceived usefulness may vary depending on contex-
tual factors such as platform sophistication and user
expectations. Practically, these findings suggest
that developers should complement usability im-
provements with advanced functionalities and in-
telligent features to maximize perceived usefulness
and overall user value.
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The Effect of Perceived Usefulness on User
Satisfaction

The findings of this study demonstrate that
perceived usefulness exerts the strongest and most
significant impact on user satisfaction (B =0.510, p
< 0.001), indicating that the perceived benefits of
the application are the primary determinants of user
satisfaction. This result highlights that users evalu-
ate digital platforms predominantly based on their
ability to enhance task efficiency and decision
quality.

In the online retail environment, users are
more likely to be satisfied when the application en-
ables them to find desired products quickly and ef-
ficiently. When the system improves the efficiency
of shopping activities and supports better purchas-
ing decisions, users perceive the application as de-
livering tangible value.

These findings are consistent with prior re-
search showing that perceived usefulness is a key
predictor of user satisfaction and continuance in-
tention in digital platforms [50]. Furthermore, pre-
vious studies also highlight the mediating role of
perceived usefulness in linking service quality to
user satisfaction [44].

However, compared to earlier studies that of-
ten treat perceived usefulness as one of several
equally important predictors, the relatively high
coefficient (= 0.510) in this study suggests that its
role is more dominant in the context of e-commerce
platforms. This indicates that users place greater
emphasis on functional value and performance out-
comes rather than solely on experiential or hedonic
aspects.

From a critical perspective, this finding im-
plies that even if a platform offers advanced fea-
tures or high service quality, user satisfaction may
remain limited if these features do not translate into
clear and practical benefits. Prior studies support
this argument, indicating that system quality and
service quality do not automatically lead to satis-
faction without perceived value realization [51].
Moreover, users may evaluate digital platforms
based on outcome-based utility rather than feature
availability, suggesting that perceived usefulness
acts as a central evaluative mechanism in post-ad-
option behavior [52][49].

Theoretically, this study reinforces the central
role of perceived usefulness within the Technology
Acceptance Model (TAM) while also integrating
insights from post-adoption models such as ECM,
thereby strengthening its explanatory power in the
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context of e-commerce. Practically, these findings
suggest that e-commerce platforms should priorit-
ize functionalities that directly enhance user effi-
ciency, such as intelligent search systems, accurate

recommendations, and streamlined transaction
processes, to maximize user satisfaction and
retention.

The Effect of Perceived Ease of Use on User
Satisfaction

This study demonstrates that perceived ease of
use exerts a positive and statistically significant
influence on user satisfaction (B = 0.410, p <
0.001), indicating that system usability is a key de-
terminant in shaping a positive shopping experi-
ence. This finding suggests that reducing user ef-
fort and simplifying interaction processes directly
enhances wusers’ affective evaluation of the
platform.

Applications with clear navigation structures
and streamlined transaction processes reduce user
frustration and increase comfort during the shop-
ping experience. Intuitive interactions enable users
to complete transactions more efficiently and with
minimal cognitive effort.

These findings are consistent with prior re-
search indicating that perceived ease of use signi-
ficantly influences user satisfaction and continu-
ance behavior in digital platforms [42]. Wixom &
Todd (2005) further explain that ease of use con-
tributes to satisfaction by improving both system
interaction quality and user perceptions of system
effectiveness [53].

However, compared to studies that position
perceived ease of use as a primary determinant of
satisfaction, the results of this study suggest that its
influence, while substantial (B = 0.410), remains
secondary to perceived usefulness (f =0.510). This
indicates that users may initially be attracted by
ease of use, but their overall satisfaction is more
strongly determined by the tangible benefits de-
rived from the system.

From a critical perspective, this finding im-
plies that improving usability alone may not be suf-
ficient to sustain user satisfaction in highly compet-
itive e-commerce environments. Prior research
suggests that ease of use must be complemented by
functional value and system performance to pro-
duce long-term satisfaction [52]. Additionally, ex-
cessive simplification without adequate functional-
ity may limit users’ ability to achieve their goals,
thereby reducing perceived value.
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Theoretically, this study reinforces the role of
perceived ease of use within the Technology Ac-
ceptance Model (TAM) while highlighting its
complementary relationship with perceived useful-
ness in explaining user satisfaction. Practically,
these findings suggest that e-commerce platforms
should balance usability and functionality by
designing intuitive interfaces while ensuring that
key features deliver real value to users, thereby
maximizing satisfaction and user retention.

V. CONCLUSION

The findings reveal that e-service quality and
recommendation systems are the strongest predict-
ors of perceived ease of use and perceived useful-
ness, respectively, while information quality and
personalization also contribute significantly to
shaping user perceptions. Furthermore, perceived
usefulness emerges as the most influential determ-
inant of user satisfaction, followed by perceived
ease of use, indicating that functional value plays a
more dominant role than usability alone in driving
satisfaction with the Shopee application.

Personalization enhances functional value by
presenting content relevant to user preferences (f =
0.279, p < 0.001), while the recommendation sys-
tem emerges as the strongest determinant of per-
ceived usefulness (B = 0.398, p <0.001), indicating
its dominant role in proactively delivering relevant
product suggestions compared to other predictors.
Furthermore, information quality significantly con-
tributes to both perceived usefulness (f = 0.304, p
< 0.001) and perceived ease of use ( = 0.301, p <
0.001), through the provision of accurate, clear, and
easily understandable product information that re-
duces user cognitive effort and enhances system
efficiency.

The research findings also indicate that e-ser-
vice quality is a primary determinant in shaping the
perception of operational simplicity, reflecting the
importance of system stability, access speed, and
the responsiveness of digital services in creating an
optimal user experience. Furthermore, this study
confirms the core relationship within the TAM
model, where perceived ease of use increases per-
ceived usefulness, and both variables significantly
influence user satisfaction. Thus, user satisfaction
in the context of e-commerce is primarily shaped
by a combination of the system’s functional bene-
fits and an intuitive, barrier-free user experience.

In practical terms, these findings underscore
the importance of developing adaptive recom-
mendation systems, improving the quality of digital

services, and continuously monitoring product in-
formation quality to enhance the user experience on
e-commerce platforms. From an academic per-
spective, this study reinforces the relevance of the
Technology Acceptance Model in explaining user
behavior on digital commerce platforms while ex-
tending its applicability in explaining post-adop-
tion satisfaction in mobile commerce contexts.

However, this study has several limitations.
First, the data were collected using a cross-section-
al design, which limits the ability to capture
changes in user perceptions over time. Second, the
study focuses only on users of a single e-commerce
platform, namely Shopee, which may limit the gen-
eralizability of the findings to other platforms or
digital ecosystems. Third, this study does not expli-
citly consider contextual or psychological factors
such as trust dynamics, perceived risk, or user ex-
perience heterogeneity, which may also influence
satisfaction and usage behavior.

Therefore, future research is encouraged to
employ longitudinal or experimental designs to
capture dynamic changes in user behavior over
time. In addition, further studies could expand the
research model by incorporating additional con-
structs such as trust, perceived risk, data security,
and hedonic motivation, as well as exploring mod-
erating variables such as age, digital literacy, and
usage intensity. Moreover, comparative studies
across multiple e-commerce platforms are recom-
mended to enhance the generalizability of the mod-
el and provide deeper insights into user behavior
differences in digital commerce environments.
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