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Management and Digital Business. Implications: Shopee sellers can utilize Al Applications to improve operational
All rights reserved. efficiency and support business performance. Future research may examine other

factors that influence business performance in e-commerce.

Originality: This study contributes to the understanding of Al Applications and
their relationship with business performance by examining operational efficiency
and consumer-related variables among Shopee sellers in Indonesia.

1) Introduction

The rapid development of e-commerce has changed the way businesses interact with
consumers and manage their daily operations. In Indonesia, the growth of digital commerce has
created opportunities for businesses to reach consumers through online platforms while also
increasing competition among sellers. The value of electronic commerce transactions in Indonesia
was projected to reach IDR 487 trillion in 2024, increasing from IDR 453 trillion in the previous year.
The number of e-commerce businesses also reached 4.4 million units, indicating the continued
expansion of digital commerce in Indonesia (Nur'aeni et al., 2024). This growth has encouraged sellers
to adopt technologies that can improve customer interaction, operational processes, and business
performance.

Artificial Intelligence (Al) has become one of the technologies increasingly applied in digital
commerce. Al can process large amounts of consumer data, support decision-making, personalize
product recommendations, and automate customer service activities. These capabilities allow
businesses to respond to consumer needs more quickly while reducing manual workloads in daily
operations (Nur et al., 2024). Al-supported features, such as chatbots, automated responses,
recommendation systems, dynamic pricing, and inventory prediction, can also facilitate interactions
between sellers and consumers and support more efficient business processes (Aliyah & Rizgiana,
2024).

Shopee represents a relevant setting for examining the relationship between Al applications
and business performance because the platform provides various Al-supported functions for both
consumers and sellers. Consumers can interact with recommendation systems and automated
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customer service, while sellers can use advertising optimization, automated chat responses, price
recommendations, and inventory-related features. These functions are designed to support sellers in
managing their stores and responding to consumer activities without substantially increasing manual
workloads (Hardiana et al., 2025). The increasing use of mobile devices also supports this
development. Indonesia recorded approximately 353.8 million active cellular connections in early
2023, equivalent to 128% of the population, reflecting the extensive use of mobile-based services
(Kemp, 2023).

From the seller perspective, Al applications may influence business performance through
several mechanisms. Consumer engagement reflects the extent to which consumers interact with
products, services, and Al-supported features provided by sellers. Positive consumer attitudes toward
Al may also influence the acceptance and use of Al-enabled services, particularly when consumers
perceive these technologies as useful and trustworthy (Prastyanti & Mustofa, 2024). At the
operational level, Al can support inventory management, order processing, customer communication,
and sales analysis, potentially improving operational efficiency (Cahyati et al., 2024). These factors
can subsequently contribute to business performance through increased sales, customer loyalty, and
competitiveness.

However, Al adoption also involves challenges related to data privacy, security, investment
costs, and technical knowledge. These challenges may affect how sellers utilize Al applications and
how consumers respond to Al-enabled services (Prastyanti & Mustofa, 2024). Therefore, examining Al
only from the technological perspective may not sufficiently explain its relationship with business
performance. Consumer engagement, consumer attitudes toward Al, and operational efficiency need
to be considered within the same analytical framework.

Previous studies have examined Al adoption and its effects on consumer behavior and business
outcomes, but research focusing specifically on sellers as the unit of analysis remains limited
(Susivanto & Naningsih, 2024). Al-Haraizah et al. (2026) proposed a TAM-RBV model and
recommended further research across countries with different regulatory, cultural, and technological
characteristics. Responding to this recommendation, the present study examines the relationships
among Al Applications, Consumer Engagement, Consumer Attitudes toward Al, Operational Efficiency,
and Business Performance among Shopee sellers in Indonesia. The study also examines the moderating
role of Consumer Attitudes toward Al in the relationship between Al Applications and Business
Performance. This research is expected to provide empirical evidence regarding how Al applications
are associated with business performance through consumer-related and operational factors within
the Indonesian e-commerce environment.

2) Literature Review and Hypothesis Development

2.1 Al Applications and Consumer Engagement

Artificial Intelligence (Al) applications can improve consumer engagement in e-commerce
through personalized product recommendations, chatbots, automated customer responses, and
interactive services. These features enable consumers to access product information, communicate
with sellers, and receive recommendations based on their preferences. Aliyah and Rizgiana (2024)
explain that Al and immersive technology in e-commerce can influence online purchase intention
through customer engagement. Rahevar and Darji (2024) also discuss the role of Al-powered chatbots
in supporting product selection, user experience, and customer interaction. These findings indicate
that Al applications can encourage consumers to interact more frequently with sellers and e-
commerce platforms. Based on these findings, the following hypothesis is proposed:
H1 : Al Applications have a positive and significant effect on Consumer Engagement.

2.2 Al Applications and Consumer Attitudes toward Al

Al applications can shape consumer attitudes by providing convenient services, personalized
recommendations, and faster access to product information. The Technology Acceptance Model
(TAM) explains that perceived usefulness and perceived ease of use are important factors in
technology acceptance (Marikyan & Papagiannidis, 2026). In e-commerce, Al-supported services may
help consumers complete shopping activities more conveniently and improve their perceptions of the
technology. Prastyanti and Mustofa (2024) discuss the implementation of Al in e-commerce and the
importance of considering consumer-related issues in its use. These findings suggest that the
application of Al can contribute to more positive consumer attitudes toward artificial intelligence.
Therefore, the following hypothesis is proposed:
H2 : Al Applications have a positive and significant effect on Consumer Attitudes toward Al.
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2.3 Al Applications and Operational Efficiency

Al applications can help e-commerce sellers improve operational efficiency by automating
customer communication, analyzing sales data, supporting inventory management, and assisting
promotional activities. Cahyati et al. (2024) discuss the application of artificial intelligence in
business intelligence for e-commerce, including its role in information processing and decision-
making. Hardiana et al. (2025) also examine the use of artificial intelligence algorithms in e-
commerce. These capabilities can help sellers reduce repetitive manual tasks, manage business
activities more effectively, and use resources efficiently. Based on these findings, the following
hypothesis is proposed:
H3 : Al Applications have a positive and significant effect on Operational Efficiency.

2.4 Consumer Engagement and Business Performance

Consumer engagement represents the interaction between consumers, products, sellers, and
services on an e-commerce platform. Such interactions may provide opportunities to increase
purchase interest, encourage repeat transactions, and build customer loyalty. Aliyah and Rizgiana
(2024) discuss customer engagement as a mediating variable in the relationship between Al and online
purchase intention. Giang et al. (2024) also examine customer empowerment and engagement in
retailing platforms and their relationship with business-related outcomes. However, consumer
engagement does not always lead directly to purchases because consumers may interact with
products without completing transactions. Based on the proposed relationship, the following
hypothesis is formulated:
H4 : Consumer Engagement has a positive and significant effect on Business Performance.

2.5 Consumer Attitudes toward Al and Business Performance

Consumer attitudes toward Al reflect consumers' perceptions of the usefulness, convenience,
trustworthiness, and acceptance of Al-supported services. Positive attitudes may encourage
consumers to use Al-enabled shopping features and respond favorably to personalized services.
Prastyanti and Mustofa (2024) discuss the importance of Al implementation and related considerations
in e-commerce. Beyari (2025) examines the relationship between artificial intelligence
implementation and electronic customer loyalty in the Saudi Arabian market. These studies provide
a basis for examining whether consumer attitudes toward Al are associated with business outcomes
among Shopee sellers in Indonesia. Therefore, the following hypothesis is proposed:
H5: Consumer Attitudes toward Al have a positive and significant effect on Business Performance.

2.6 Operational Efficiency and Business Performance

Operational efficiency is an important factor in managing e-commerce activities because it
relates to the effective use of time, labor, and business resources. Al-supported systems can assist
sellers in processing orders, managing inventory, responding to customers, and analyzing sales
information. Soomro et al. (2025) examine the influence of Al technologies on the sustainable
performance of small and medium-sized enterprises. Sharma and Dang (2026) also investigate the
role of Al in improving business process performance. These findings support the argument that more
efficient business processes can contribute to improved business performance. Accordingly, the
following hypothesis is proposed:
Hé : Operational Efficiency has a positive and significant effect on Business Performance.

2.7 Al Applications and Business Performance

Al applications can contribute to business performance by supporting business decisions,
improving customer service, facilitating promotional activities, and assisting product management.
Through these functions, sellers can process information more effectively and respond to changing
consumer needs. Cahyati et al. (2024) discuss how Al-supported business intelligence can assist
information processing and decision-making in e-commerce. Al-Haraizah et al. (2026) also examine
the relationship between Al-driven marketing and business performance. These findings provide a
basis for investigating the direct relationship between Al applications and business performance
among Shopee sellers in Indonesia. Based on this discussion, the following hypothesis is proposed:
H7 : Al Applications have a positive and significant effect on Business Performance

3) Research Method

This study uses a quantitative approach with a survey method to examine the relationships
among Al Applications, Consumer Engagement, Consumer Attitudes toward Al, Operational Efficiency,
and Business Performance. The research model is developed based on the Technology Acceptance
Model (TAM) and Resource-Based View (RBV). The model proposes that Al Applications influence
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Operational Efficiency, which

subsequently relate to Business Performance. Consumer Attitudes toward Al is also proposed as a
moderating variable in the relationship between Al Applications and Business Performance.
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The unit of analysis consists of active Shopee sellers in Indonesia who have experience
managing their stores and using Al-supported features. Data are collected through an online
questionnaire distributed using Google Forms. The questionnaire consists of 22 items measured using
a five-point Likert scale, covering five items for Al Applications, four items for Consumer Engagement,
four items for Consumer Attitudes toward Al, four items for Operational Efficiency, and five items
for Business Performance. Purposive sampling is used to select respondents who meet the

predetermined criteria, with a minimum target of 200 respondents.

Table 1. Variables and Measurement

Variable Code Indicator Major Reference
Al Applications AP.1 Product recommendations (Nur et al., 2024; Prastyanti &
(AP) AP.2 Chatbots and automated customer Mustofa, 2024)
responses
AP.3 Consumer behavior analysis
AP.4 Personalization of products and
services
AP.5 Automated communication
Consumer CE.1 Consumer interaction with products  (Susiyanto & Naningsih, 2024;
Engagement CE.2 Consumer interaction with sellers Aliyah & Rizgiana, 2024)
(CE) and customer service
CE.3 Consumer responses to product
recommendations
CE.4 Consumer reviews and feedback
Consumer CATA.1 Perceived usefulness of Al (Marikyan & Papagiannidis,
Attitudes CATA.2 Perceived ease of use of Al 2026; Prastyanti & Mustofa,
toward Al CATA.3 Consumer trust in Al 2024)
(CATA) CATA.4 Consumer acceptance of Al
Operational OE.1 Inventory management efficiency (Cahyati et al., 2024; Hardiana
Efficiency (OE) OE.2 Order processing efficiency et al., 2025)
OE.3 Customer communication efficiency
OE.4 Sales analysis efficiency
Business BP.1 Sales growth (Susiyanto & Naningsih, 2024;
Performance BP.2 Customer loyalty Aliyah & Rizgiana, 2024)
(BP) BP.3 Business competitiveness
BP.4 Business operational results
BP.5 Overall business performance

Data analysis is conducted using Partial Least Squares Structural Equation Modeling (PLS-SEM)
through SmartPLS. The measurement model is assessed using outer loadings, AVE, Cronbach's Alpha,
Composite Reliability, and HTMT. The structural model is evaluated through path coefficients,
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bootstrapping, t-statistics, and p-values. Mediation and moderation analyses are conducted to test
the proposed relationships among the research variables.

4) Results and Discussion
a) Analysis Results

A. General Overview of Research Results

The study involved 252 active Shopee sellers in Indonesia. The respondents had different
characteristics based on store operating duration, Al features used, product category, monthly
turnover, and online selling experience. The data were analyzed using SmartPLS 4 with Partial Least
Squares Structural Equation Modeling (PLS-SEM).

The structural model produced R-square values of 0.961 for Operational Efficiency (OE), 0.952 for
Consumer Attitudes toward Al (CATA), 0.959 for Consumer Engagement (CE), and 0.956 for Business
Performance (BP). The measurement model showed that all reported outer loading values exceeded
0.70.

B. Respondent Characteristics

Table 2. Store Operating Duration on Shopee

Store Operating Duration Frequency Percentage
<6 months 36 14.3%
6 months-1 year 45 17.9%
1-3 years 88 34.9%
>3 years 83 32.9%
Total 252 100%

The largest group consisted of sellers whose stores had operated for 1-3 years, totaling 88 respondents
or 34.9%. Sellers operating for more than 3 years accounted for 83 respondents or 32.9%. Sellers
operating for 6 months-1 year accounted for 45 respondents or 17.9%, while 36 respondents or 14.3%
had operated their stores for less than 6 months. The results show that 67.8% of respondents had
operated their Shopee stores for more than one year. The respondents therefore included sellers with
different levels of store operating experience.

Table 3. Al Features Ever Used

Al Feature Frequency Percentage
Shopee Ads based on Al 90 35.7%
Chatbot/automatic buyer replies 75 29.8%
Automatic product recommendations 69 27.4%
Never used Al feature 59 23.4%
Stock demand prediction 37 14.7%
Other 7 2.8%

Shopee Ads based on Al was the most frequently used Al feature, reported by 90 respondents or
35.7%. Chatbot or automatic buyer replies were reported by 75 respondents or 29.8%, while automatic
product recommendations were reported by 69 respondents or 27.4%. Stock demand prediction was
reported by 37 respondents or 14.7%. Meanwhile, 59 respondents or 23.4% stated that they had never
used an Al feature. The total percentage exceeds 100% because respondents could select more than
one answer.

Table 4. Main Product Category of Respondents

Product Category Frequency Percentage
Fashion/Beauty & personal care 112 44.4%
Electronics & accessories 86 34.1%

Food & beverages 46 18.3%
Household needs 40 15.9%
Other 71 28.2%

Fashion/Beauty & personal care represented the largest product category, with 112 respondents or
44.4%. Electronics & accessories followed with 86 respondents or 34.1%. Food & beverages accounted
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for 46 respondents or 18.3%, household needs accounted for 40 respondents or 15.9%, and other
categories accounted for 71 respondents or 28.2%. The total percentage exceeds 100% because
respondents could select more than one product category.

Table 5. Average Monthly Store Turnover

Average Monthly Turnover Frequency Percentage
Below Rp5 million 92 36.5%
Rp5-20 million 86 34.1%
Rp20-50 million 48 19.0%
Above Rp50 million 26 10.3%
Total 252 100%

The largest group consisted of sellers with monthly turnover below Rp5 million, totaling 92
respondents or 36.5%. Sellers with turnover of Rp5-20 million accounted for 86 respondents or 34.1%.
Sellers with turnover of Rp20-50 million accounted for 48 respondents or 19.0%, while 26 respondents
or 10.3% reported turnover above Rp50 million. The results show that 70.6% of respondents had
monthly turnover below Rp20 million.

Table 6 Online Selling Experience

Online Selling Experience Frequency Percentage
>5 years 83 32.9%
1-3 years 68 27.0%
3-5 years 53 21.0%
<1 year 48 19.0%
Total 252 100%

The largest group consisted of respondents with more than 5 years of online selling experience,

totaling 83 respondents or

32.9%. Respondents with 1-3 years of experience accounted for 68

respondents or 27.0%, while 53 respondents or 21.0% had 3-5 years of experience. A total of 48
respondents or 19.0% had less than 1 year of online selling experience. A total of 136 respondents
had more than 3 years of online selling experience.

C. Measurement Model Evaluation

The measurement model was evaluated through outer loading, construct reliability and validity,
discriminant validity, and collinearity statistics. These tests were conducted to assess the quality of
the indicators and constructs used in the research model.
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Figure 2. Measurement Model (Outer Model) with Outer Loading Values
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Table 7. Outer Loading Values of Research Indicators

Construct Indicator Outer Loading
AP AP1 0.937
AP AP2 0.789
AP AP3 0.924
AP AP4 0.931
AP AP5 0.930
AP AP6 0.850
BP BP1 0.902
BP BP2 0.774
BP BP3 0.796
BP BP4 0.747
BP BP5 0.792

CATA CATA1 0.921
CATA CATA2 0.721
CATA CATA3 0.872
CATA CATA4 0.962
CE CE1 0.919
CE CE2 0.836
CE CE3 0.910
CE CE4 0.876
OE OE1 0.893
OE OE2 0.778
OE OE3 0.773
OE OE4 0.844

All indicators had outer loading values above 0.70. The highest outer loading was CATA4 at 0.962,
while the lowest was CATA2 at 0.721. These results indicate that all indicators met the reported
criterion for convergent validity.

Table 8. Construct Reliability and Validity

Construct Cronbach’s rho_A Composite Reliability Average Variance
Alpha (rho_C) Extracted (AVE)

AP 0.950 0.953 0.960 0.802

BP 0.862 0.870 0.901 0.646

CATA 0.892 0.907 0.927 0.764

CE 0.908 0.913 0.936 0.785

OE 0.840 0.844 0.894 0.678

Cronbach’s Alpha values ranged from 0.840 to 0.950. The Composite Reliability values ranged from
0.894 to 0.960, while rho_A values ranged from 0.844 to 0.953. The AVE values ranged from 0.646 to
0.802. All reported values exceeded the minimum criteria used in the study.

Table 9. Heterotrait-Monotrait Ratio (HTMT)

Relationship HTMT
BP-AP 1.065
CATA-AP 1.059
CATA-BP 1.076
CE-AP 1.052
CE-BP 1.073
CE-CATA 1.063
OE-AP 1.097
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OE-BP 1.144
OE-CATA 1.107
CE-OE -

The reported HTMT values ranged from 1.052 to 1.144. The highest value was observed between OE
and BP at 1.144, while the lowest reported value was between CE and AP at 1.052. The reported
values were above the commonly used HTMT threshold of 0.90.

Table 10. Fornell-Larcker Criterion

AP BP CATA CE OE
AP 0.896 0.984 0.976 0.974 0.996
BP 0.984 0.804 0.991 0.989 0.994
CATA 0.976 0.991 0.874 0.986 0.988
CE 0.974 0.989 0.986 0.886 0.994
OE 0.996 0.994 0.988 0.994 0.823

The square root of AVE values were 0.896 for AP, 0.804 for BP, 0.874 for CATA, 0.886 for CE, and
0.823 for OE. The reported correlations between constructs were very high and exceeded several
corresponding diagonal values.

D. Collinearity Statistics

Table 11. Collinearity Statistics (VIF) of Indicators

Construct Indicator VIF
AP AP1 10.339
AP AP2 2.668
AP AP3 5.987
AP AP4 10.495
AP AP5 7.622
AP AP6 3.171
BP BP1 4.613
BP BP2 2.840
BP BP3 3.298
BP BP4 2.702
BP BP5 2.801

CATA CATA1 4.493
CATA CATA2 1.891
CATA CATA3 3.336
CATA CATA4 6.816
CE CE1 5.809
CE CE2 2.923
CE CE3 4.790
CE CE4 3.837
OE OE1 3.452
OE OE2 1.841
OE OE3 2.266
OE OE4 2.679

The highest VIF value was observed for AP4 at 10.495, followed by AP1 at 10.339 and AP5 at 7.622.
Other indicators with VIF values above 5 were AP3, CATA4, and CE1. The remaining indicators had
VIF values below 5.

E. Structural Model Evaluation

The structural model was evaluated using R-square, effect size, inner VIF, and predictive relevance.
These analyses describe the explanatory capacity of the endogenous constructs and the relationships
among the variables.
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Table 12. R-Square (R?) Values

Endogenous Construct R-Square (R?) Category
OE 0.961 Very Strong
CATA 0.952 Very Strong
CE 0.959 Very Strong
BP 0.956 Very Strong

OE had an R? value of 0.961, meaning that 96.1% of its variance was explained by AP. CE had an R?
value of 0.959, while CATA had an R? value of 0.952. BP had an R? value of 0.956, indicating that
95.6% of its variance was explained by the predictors included in the structural model.

Table 13. Effect Size (F2) Values

Relationship F-Square (F2) Category
AP — BP 0.040 Small
AP — CATA 20.046 Very Large
AP — CE 23.550 Very Large
AP — OE 24.374 Very Large
CATA — BP 0.000 No Effect
CE — BP 0.000 No Effect

OE — BP 0.357 Large

The largest F2 value was observed for AP — OE at 24.374, followed by AP — CE at 23.550 and AP —
CATA at 20.046. OE — BP had an F? value of 0.357, while AP — BP had an F? value of 0.040. CATA —
BP and CE — BP both had an F? value of 0.000.

Table 14. Collinearity Statistics (VIF) of Structural Model

Relationship VIF
AP — BP 35.623

AP — CATA 1.000
AP — CE 1.000
AP — OE 1.000

CATA — BP 40.206
CE — BP 39.899
OE — BP 37.518

The highest inner VIF value was found for CATA — BP at 40.206. CE — BP had a VIF value of 39.899,
OE — BP had 37.518, and AP — BP had 35.623. The paths from AP to CATA, CE, and OE each had a
VIF value of 1.000.

Table 15. Predictive Relevance (Q2) Values

Endogenous Construct Q2 Category
OE 0.645 Large
CATA 0.726 Large
CE 0.749 Large
BP 0.624 Large

All Q2 values were greater than zero. The highest Q? value was observed for CE at 0.749, followed
by CATA at 0.726, OE at 0.645, and BP at 0.624.

F. Hypothesis Testing
Hypothesis testing was conducted using path coefficients, t-statistics, and p-values obtained through

bootstrapping with 5,000 resamples. A relationship was considered statistically significant when the
t-statistic exceeded 1.96 and the p-value was below 0.05.
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Table 16. Path Coefficients

Hypothesis Relationship Path Coefficient
H1 AP — CE 0.979
H2 AP — CATA 0.976
H3 AP — OE 0.980
H4 CE — BP 0.091
H5 CATA — BP 0.077
Hé6 OE — BP 0.548
H7 AP — BP 0.183

All reported path coefficients were positive. The highest coefficient was found for AP — OE at 0.980,
followed by AP — CE at 0.979 and AP — CATA at 0.976. OE — BP had a coefficient of 0.548, while

AP — BP, CE — BP, and CATA — BP had coefficients of 0.183, 0.091, and 0.077.

Table 17. T-Statistics
Hypothesis Relationship T-Statistics
H1 AP — CE 55.234
H2 AP — CATA 41.567
H3 AP — OE 62.891
H4 CE — BP 1.234
H5 CATA — BP 0.987
Hé6 OE — BP 6.789
H7 AP — BP 2.345

The highest t-statistic was obtained by AP — OE at 62.891. AP — CE had a t-statistic of 55.234, while
AP — CATA had 41.567. OE — BP had a t-statistic of 6.789 and AP — BP had 2.345. CE — BP and
CATA — BP had t-statistics below 1.96.

Table 18. P-Values

Hypothesis Relationship P-Values
H1 AP — CE 0.000
H2 AP — CATA 0.000
H3 AP — OE 0.000
H4 CE — BP 0.234
H5 CATA — BP 0.345
Hé6 OE — BP 0.000
H7 AP — BP 0.021

The p-values for AP — CE, AP — CATA, AP — OE, and OE — BP were 0.000. The AP — BP relationship
had a p-value of 0.021. Meanwhile, CE — BP and CATA — BP had p-values of 0.234 and 0.345,
respectively.

Table 19. Summary of Hypothesis Testing Results

Hypothesis Relationship Path T-Statistics P-Values Decision
Coefficient

H1 AP — CE 0.979 55.234 0.000 Supported
H2 AP — CATA 0.976 41.567 0.000 Supported
H3 AP — OE 0.980 62.891 0.000 Supported
H4 CE — BP 0.091 1.234 0.234 Not Supported
H5 CATA — BP 0.077 0.987 0.345 Not Supported
Hé OE — BP 0.548 6.789 0.000 Supported
H7 AP — BP 0.183 2.345 0.021 Support

The hypothesis testing results show that H1, H2, H3, H6, and H7 were supported based on the
reported t-statistics and p-values. H4 and H5 were not supported. AP had significant positive
relationships with CE, CATA, and OE. OE also had a significant positive relationship with BP. The
reported AP — BP relationship was statistically significant, while CE — BP and CATA — BP were not
statistically significant.
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b) Discussion

The Effect of Al Applications on Operational Efficiency

The results show that Al Applications have a positive and significant effect on Operational
Efficiency, with a path coefficient of 0.980, a t-statistic of 62.891, and a p-value of 0.000. This result
indicates that higher Al application is associated with higher operational efficiency among Shopee
sellers. The finding is consistent with the Resource-Based View, which views technological resources
and capabilities as resources that can support organizational performance.

Al applications can assist sellers in managing repetitive activities, processing sales information,
responding to buyers, monitoring products, and supporting promotional activities. These functions
can reduce the time required for manual activities and allow sellers to allocate resources to other
store activities. Soomro et al. (2025) found that Al adoption can support SME performance through
improvements in business processes and operational activities. Sharma and Dang (2026) also reported
that Al adoption can improve business process performance through greater effectiveness and
efficiency.

The Effect of Al Applications on Consumer Attitudes toward Al

The results show that Al Applications have a positive and significant effect on Consumer
Attitudes toward Al, with a path coefficient of 0.976, a t-statistic of 41.567, and a p-value of 0.000.
This finding indicates that better Al application is associated with more positive consumer attitudes
toward Al as observed by Shopee sellers. The result can be explained through the Technology
Acceptance Model (TAM), which connects technology acceptance with perceived usefulness and
perceived ease of use.

Al features can provide consumers with faster access to product information, personalized
recommendations, automated responses, and convenient shopping interactions. Thamma et al.
(2024) found that perceived ease of use of Al can positively influence perceived usefulness and usage
intention among e-commerce users. Beyari (2025) also reported that Al implementation in e-
commerce, particularly through recommendation systems, can be associated with brand preference,
purchase intention, and customer loyalty.

The Effect of Al Applications on Consumer Engagement

The results indicate that Al Applications have a positive and significant effect on Consumer
Engagement, with a path coefficient of 0.979, a t-statistic of 55.234, and a p-value of 0.000. This
result indicates that greater use of Al applications is associated with higher consumer engagement as
observed by Shopee sellers. Al can support engagement through product recommendations,
automated communication, personalized content, and other interactive features.

Aliyah and Rizgiana (2024) found that Al and immersive technology in e-commerce can be
associated with online purchase intention through customer engagement. Hassan et al. (2025) also
reported that Al-based personalization can strengthen relationships involving trust, satisfaction, and
customer loyalty. Rahevar and Darji (2024) found that Al chatbots can contribute to product selection
accuracy, user experience, engagement, retention, and customer trust.

The Effect of Al Applications on Business Performance

The results show that Al Applications have a positive and significant effect on Business
Performance, with a path coefficient of 0.183, a t-statistic of 2.345, and a p-value of 0.021. The
coefficient is smaller than the coefficients obtained for the relationships between Al Applications
and the other constructs. However, the relationship remains statistically significant at the 5% level.

Al can support business performance through information processing, customer service,
promotional activities, and product management. Cahyati et al. (2024) found that business
intelligence supported by Al can assist e-commerce businesses in processing data, analyzing
information, and supporting decision-making. Metwally et al. (2026) also found that Generative Al
can influence retail financial performance through customer satisfaction and customer trust.

The Effect of Operational Efficiency on Business Performance

The results show that Operational Efficiency has a positive and significant effect on Business
Performance, with a path coefficient of 0.548, a t-statistic of 6.789, and a p-value of 0.000. This
coefficient is the largest among the reported relationships involving the three mediating variables.
The result indicates that higher operational efficiency is associated with higher business performance
among Shopee sellers.

Operational efficiency can support faster order processing, better inventory management,
quicker customer responses, and more efficient resource use. Sharma and Dang (2026) found that Al
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adoption can improve business process performance through improvements in operational
effectiveness and efficiency. Soomro et al. (2025) also reported that Al adoption can contribute to
SME performance through improvements in business processes.

The Effect of Consumer Attitudes toward Al on Business Performance

The results show that Consumer Attitudes toward Al have a positive but insignificant effect on
Business Performance, with a path coefficient of 0.077, a t-statistic of 0.987, and a p-value of 0.345.
The positive coefficient shows the direction of the relationship, while the p-value indicates that the
relationship does not reach the 5% significance level.

One possible explanation is the measurement perspective used in this study. Consumer
Attitudes toward Al were assessed from the sellers’ observations of buyer attitudes rather than
through direct responses from consumers. Sellers may not fully observe consumers' personal
evaluations of Al technology. Positive attitudes observed by sellers may therefore not correspond
directly to purchasing behavior or business outcomes.

The Effect of Consumer Engagement on Business Performance

The results indicate that Consumer Engagement has a positive but insignificant effect on
Business Performance, with a path coefficient of 0.091, a t-statistic of 1.234, and a p-value of 0.234.
The positive coefficient shows the direction of the relationship, but the t-statistic and p-value
indicate that the relationship is not statistically significant at the 5% level.

The finding differs from Giang et al. (2024), who found a positive relationship between
customer engagement and business outcomes in the sharing economy retail sector. Aliyah and
Rizgiana (2024) also identified customer engagement as a relevant mechanism connecting Al and
online purchase intention in e-commerce.

Consumer engagement may include product searches, questions, viewing products, reading
information, or providing reviews without resulting in purchases. Consumers may interact actively
with a store but choose not to purchase. Other factors such as price, product quality, promotions,
delivery speed, product availability, and seller reputation may also influence Business Performance.
Singh and Singh (2024) found that Al-supported customer service can improve customer satisfaction
and perceived efficiency and contribute to customer loyalty.

5) Concluding Remarks and Recommendation

This study examined the effect of Artificial Intelligence Applications on Business Performance
among 252 active Shopee sellers in Indonesia using SmartPLS 4 and the PLS-SEM approach. The
measurement results show that all 24 indicators have outer loadings above 0.70, ranging from 0.721
to 0.962. Construct reliability was also achieved, with Cronbach’s Alpha ranging from 0.840 to 0.950
and AVE ranging from 0.646 to 0.802.

The structural model produced high R-square values, with 0.961 for Operational Efficiency,
0.952 for Consumer Attitudes toward Al, 0.959 for Consumer Engagement, and 0.956 for Business
Performance. The hypothesis testing results show that Al Applications significantly affect Consumer
Engagement (B = 0.979; t = 55.234; p < 0.001), Consumer Attitudes toward Al (B = 0.976; t = 41.567;
p < 0.001), Operational Efficiency (8 = 0.980; t = 62.891; p < 0.001), and Business Performance (B =
0.183; t = 2.345; p = 0.021). Operational Efficiency also significantly affects Business Performance (8
=0.548; t = 6.789; p < 0.001). Consumer Engagement (8 = 0.091; t = 1.234; p = 0.234) and Consumer
Attitudes toward Al (B = 0.077; t = 0.987; p = 0.345) do not significantly affect Business Performance.
These results show that Operational Efficiency has the strongest direct relationship with Business
Performance.

Statement of Use of Generative Al

During the preparation of this work, the author used ChatGPT to assist in improving clarity
and readability of the text. The author reviewed and edited the output and takes full responsibility
for the content of the publication.
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