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 Abstract 

Artificial Intelligence (AI) has transformed the landscape of e-commerce, 
particularly through product recommendation systems that strongly influence 
consumers’ purchasing decisions. This study aims to examine how AI-driven 
recommendation systems affect the buying behavior of online shoppers in Pakistan. 
The specific objectives are to (1) assess the impact of AI-based recommendations, 
(2) explore the mediating role of perceived usefulness, and (3) analyze the 
moderating effect of trust in AI systems. A quantitative approach was employed, 
utilizing a structured questionnaire completed by 300 respondents. Data were 
analyzed using Structural Equation Modeling (SEM) with SmartPLS 4.0. The 
findings reveal that AI recommendations positively influence consumer behavior, 
with perceived usefulness acting as a partial mediator in this relationship. 
Furthermore, trust in AI systems fully mediates the connection between AI 
recommendations and consumer behavior. The study highlights the importance of 
transparency and value in AI recommendations to strengthen consumer trust and 
enhance e-commerce strategies. 
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INTRODUCTION
The rapid growth of e-commerce in the digital age 
has brought about the widespread integration of 
Artificial Intelligence (AI) across various components 
of online retail, particularly in product 
recommendation systems. These AI-driven systems 
play a crucial role in shaping consumer behavior by 
personalizing the shopping experience (Kolodin et 
al., 2020). In recent years, e-commerce platforms 
have increasingly relied on machine learning 
algorithms to analyze user behavior and predict 
preferences, enabling more tailored product 
recommendations (Grewal et al., 2020). These 
technological advancements have not only redefined 
how consumers interact with online platforms but 

have also significantly altered their expectations and 
purchasing habits (Jiang et al., 2019). 
As consumers become more accustomed to 
personalized suggestions, their shopping experiences 
improve, often influencing their purchasing 
decisions (Rane et al., 2024; Riegger et al., 2022). 
However, the effectiveness of AI-based 
recommendations largely depends on whether 
consumers perceive these suggestions as useful—this 
perception directly impacts their willingness to act 
on them (Shin, 2021). This factor becomes 
particularly important in emerging markets like 
Pakistan, where consumer behavior is rapidly 
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evolving and the e-commerce ecosystem is still 
developing. 
Trust in AI systems is another critical element 
influencing the effectiveness of recommendation 
engines. Numerous studies suggest that consumer 
trust significantly shapes their response to AI-
generated suggestions, especially in markets where 
privacy and data security are key concerns (Choung 
et al., 2023). In this context, trust functions as a 
mediating variable between AI recommendations 
and consumer purchasing behavior, underscoring 
the importance of transparency and ethical AI 
practices (Pitardi & Marriott, 2021). Consumers are 
more likely to accept and act on AI 
recommendations if they believe the system operates 
ethically and safeguards their personal information 
(Choung et al., 2023; Hasija & Esper, 2022). 
Moreover, the advancement of AI technologies has 
led to even more precise personalization, which, in 
turn, enhances customer satisfaction and strengthens 
purchase intent (Huang & Rust, 2021). These 
developments highlight the need for e-commerce 
platforms not only to refine their AI capabilities but 
also to foster consumer trust and clearly 
communicate the value of their recommendations 
(Tyrväinen et al., 2020). This study investigates how 
AI-based recommendations, perceived usefulness, 
and trust influence consumer behavior in Pakistan's 
e-commerce sector (Shin, 2021; Omrani et al., 2022). 
Research Objectives 
1. To investigate how AI-powered recommendation 
systems affect consumer purchasing behavior within 
Pakistan’s e-commerce industry. 

2. To explore the facilitating influence of perceived 
usefulness on the link between AI-driven 
recommendations and consumer buying behavior. 
3. To analyze the moderating role of consumer trust 
in AI systems in shaping the relationship between AI 
recommendations and purchasing decisions. 
4. To assess the impact of AI-based 
recommendations on consumer decision-making 
processes and their intentions to purchase. 
5. To evaluate the broader implications of AI-
enabled personalization for both businesses and 
consumers operating in Pakistan’s e-commerce 
sector. 
 
Significance of the Study 
This research holds significant value as it explores 
the influence of AI-based recommendations on 
consumer behavior within Pakistan’s rapidly growing 
e-commerce sector. It aims to support businesses in 
enhancing customer engagement and retention 
through more effective AI-driven recommendations. 
The study’s findings will shed light on how AI 
systems shape purchasing decisions and brand 
perceptions, while also examining moderating factors 
such as perceived usefulness and trust in these 
relationships. Furthermore, this research will offer 
valuable insights and recommendations for both 
businesses and policymakers to leverage AI 
effectively, contributing to the digital transformation 
of Pakistan’s e-commerce industry. 

Literature Review 
Sr. 
No 

Authors Year Summary Methods 

1 Hwangbo et al. 2018 
Explored AI’s role in personalizing 
shopping journeys and supporting dynamic 
pricing strategies. 

Quantitative 
Analysis 

2 Grewal et al. 2020 
Described how AI recommendations 
transform customer engagement and 
personalization. 

Conceptual 
Review 

3 Xu et al. 2024 
Demonstrated machine learning 
algorithms tailoring product suggestions 
for better targeting. 

Empirical Study 

4 Kolodin et al. 2020 
Identified AI’s potential in predicting 
consumer behavior through big data 
processing. 

Secondary Data 
Analysis 
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5 Ameen et al. 2021 
Discussed changing consumer expectations 
and habits driven by AI-powered 
personalization. 

Empirical 
Research 

6 Sharma et al. 2022 
Linked personalized recommendations to 
higher conversion rates in e-commerce. 

Survey Study 

7 Riegger et al. 2022 
Reported improved consumer satisfaction 
thanks to AI-based product suggestions. 

Empirical Survey 

8 Liang et al. 2017 
Highlighted machine learning’s power to 
predict consumer tastes and future buying 
patterns. 

Literature Review 

9 Pan et al. 2022 
Reviewed how AI supports profitability 
through dynamic, data-driven pricing. 

Case Study 

10 Bączkiewicz et al. 2021 
Showed price optimization based on stock 
levels, demand, and competition with AI. 

Conceptual 
Framework 

11 Song et al. 2019 
Analyzed AI-driven supply chain 
improvements, including demand forecasts 
and logistics. 

Quantitative 
Modelling 

12 Khrais 2020 
Studied AI-enabled inventory and logistics 
management for cost-efficient e-commerce. 

Literature Review 

13 Rane et al. 2024 
Emphasized AI’s role in optimizing 
logistics, supply chains, and inventory. 

Empirical Study 

14 
Pramanik & 
Jana 

2025 
Discussed fraud detection through AI for 
safer online transactions. 

Conceptual 
Framework 

15 Kim et al. 2021 
Focused on real-time recommendations 
increasing engagement and loyalty. 

Empirical Study 

16 Nizette et al. 2025 
Examined AI chatbots delivering 24/7 
support for cost-effective operations. 

Survey 

17 Richard et al. 2025 
Highlighted automation of customer 
queries with AI to reduce dependence on 
staff. 

Case Study 

18 Choung et al. 2023 
Discussed the role of trust in AI for 
boosting user acceptance of 
recommendations. 

Literature Review 

19 Hasija & Esper 2022 
Covered privacy and transparency as 
critical to acceptance of AI-based systems. 

Conceptual 
Discussion 

20 Omrani et al. 2022 
Stressed the importance of algorithmic 
fairness and transparency in AI adoption. 

Review Article 

21 Tiwari et al. 2024 
Showed how data analysis via AI improves 
future purchase prediction. 

Empirical Study 

22 Lee & Lee 2020 
Reviewed cost benefits of virtual AI 
assistants in supporting customers. 

Case Study 

23 Rahmanov et al. 2021 
Explored customer satisfaction 
improvements through AI-driven service. 

Survey 

24 Tyrväinen et al. 2020 
Emphasized trust-building and 
personalization in retaining customers. 

Conceptual 
Analysis 

25 Fedorko et al. 2022 
Reported machine learning’s role in 
boosting recommendation accuracy over 

Empirical Study 
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time. 

26 
Hasyim & 
Purnasari 

2021 
Investigated AI pricing customization 
improving satisfaction and loyalty. 

Quantitative 
Study 

27 Bawack et al. 2022 
Studied AI-enhanced conversion rates 
through improved product matching. 

Empirical 
Analysis 

28 Gonçalves et al. 2018 
Highlighted AI transforming consumer 
data handling in e-commerce. 

Literature Review 

29 Hwangbo et al. 2018 
Noted AI’s ability to create an 
omnichannel, individualized retail 
experience. 

Review Article 

Table 1.1: Review of Prior Studies on AI-Based Recommendation Systems and Consumer Behavior in E-
Commerce 
 
Purified Framework 
The Theory of Planned Behavior further suggests 
that attitudes, subjective norms, and perceived 
behavioral control significantly influence consumers’ 
decisions to adopt AI systems. Social influences and 
the belief that these systems are easy to use can 
positively affect consumers’ willingness to place trust 
in them (Khan et al., 2023; Sutisna). 
Drawing upon the Technology Acceptance Model 
(TAM), the Theory of Planned Behavior (TPB), and 
traditional Consumer Decision-Making Models, this 
research explores consumer behavior in relation to 
AI-based recommendation systems within e-
commerce environments. According to TAM, 
perceived usefulness (PU) and perceived ease of use 
(PEOU) are critical factors shaping consumers’ 
willingness to accept and adopt AI 
recommendations. When consumers perceive these 
technologies as easy to use and helpful in improving 
their shopping experience, they are more inclined to 
embrace them (Handra, 2022). 
In addition, Consumer Decision-Making Models 
emphasize the role of AI-based recommendations 
during the information search and evaluation 
phases. As consumers assess personalized options, 
the perceived usefulness of AI recommendations 
helps shape their choices (Panwar et al., 2019; Qin et 
al., 2021). Trust in AI systems strengthens this 
connection, as higher trust levels increase both 
acceptance and purchase intentions (Tiwari et al., 
2024). Since effective AI systems can deliver accurate 
and relevant recommendations, they ultimately 
enhance the speed and quality of consumer decision-
making, influencing final purchase outcomes. 
 

 
 
Research Hypothesis 
Hypothesis 1 (H1): 
AI-driven product recommendations positively  
influence consumers’ purchasing behavior in online 
retail environments. 
 
Hypothesis 2 (H2): 
The perceived usefulness of AI-driven 
recommendations acts as a mediator between AI-
based recommendations and consumer purchasing 
behavior. 
 
Hypothesis 3 (H3): 
Consumers’ trust in AI systems moderates the 
impact of AI-based recommendations on their 
purchasing behavior. 
 
Hypothesis 4 (H4): 
Greater perceived usefulness of AI-based 
recommendations leads to increased consumer 
purchasing behavior. 
 
Methodology 
Research Design 
This study adopts a quantitative research design to 
examine the influence of AI-based recommendation 
systems on consumer behavior within the e-
commerce sector. A descriptive framework is 
employed to capture the current attitudes, 
perceptions, and behaviors of Pakistani consumers 
toward AI-powered recommendations. To achieve 
this, a cross-sectional data collection strategy will be 
implemented, providing a snapshot of consumer 
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interactions with AI recommendations at a specific 
point in time. 
 
Research Approach 
A deductive approach is utilized in this research, 
grounding the hypotheses in well-established theories 
such as the Technology Acceptance Model (TAM) 
and the Theory of Planned Behavior (TPB). The 
formulated hypotheses will be empirically tested 
through a survey-based method focusing on 
constructs including AI recommendations, perceived 
usefulness, trust in AI systems, and their combined 
effects on consumer purchasing behavior. Advanced 
statistical methods, specifically Structural Equation 
Modeling (SEM), will be applied for robust data 
analysis and hypothesis testing. 
 
Population 
The target population for this research consists of 
Pakistani consumers who engage in online shopping 
through e-commerce platforms and who are exposed 
to AI-based recommendation systems. This study 
aims to gather diverse perspectives from participants 
varying in age, gender, educational background, and 
frequency of online shopping. Focusing on Pakistan 
is significant, given the limited scholarly 
investigations on AI-based recommendations within 
this region. 
 
Sampling Strategy and Sample Size 
A non-probability convenience sampling technique 
will be employed due to the accessibility and 
substantial number of e-commerce consumers in the 
country. A sample size of 300 respondents has been 
established to ensure statistical significance while 
also capturing key demographic variables such as age, 
gender, and online shopping frequency. This sample 
size is deemed suitable for testing the proposed 

hypotheses and conducting Structural Equation 
Modeling (SEM). 
 
Data Collection and AnalysisData for this study will 
be gathered using a structured questionnaire 
comprising demographic items as well as measures 
related to AI-based recommendations, perceived 
usefulness, and trust in AI systems. Participants will 
respond using a five-point Likert scale to indicate 
their level of agreement with each item. The survey 
will be distributed online via social media platforms 
and email, ensuring broad outreach among Pakistani 
e-commerce consumers. 
Following data collection, descriptive statistics 
(including means, standard deviations, and 
frequency distributions) will be employed to 
summarize participant demographics and survey 
responses. To assess the validity of the measurement 
model, Confirmatory Factor Analysis (CFA) will be 
performed. Subsequently, Structural Equation 
Modeling (SEM) will be utilized to examine the 
relationships among the study variables and to test 
the proposed hypotheses. 
 
Results 
Table 1 Summary of Demographic Information of 
the study sample, providing a comprehensive 
overview of participant diversity. The results indicate 
that the majority of respondents fall within the 25–
34 age group. Gender distribution appears relatively 
balanced, though slightly skewed toward males. Most 
participants reported holding an undergraduate 
degree. The occupational profile of respondents 
reflects a diverse mix, including students, employees, 
and self-employed individuals. Regarding online 
shopping habits, the majority of participants 
reported frequent purchases via e-commerce 
platforms, though some variation in purchase 
frequency was observed 

 
Table 1: Summary of Demographic Information 

Demographic Variable Mean Standard Deviation 
Age 3.02 1.45 
Gender 1.90 0.83 
Education Level 1.94 0.84 
Occupation 2.414 1.163 
Shopping Frequency 2.93 1.33 
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Table 2 presents participants’ perceptions of AI-
based recommendations on e-commerce platforms, 
focusing on their relevance, trustworthiness, and 
effectiveness. The findings highlight how consumers 
evaluate AI recommendations in facilitating their  
shopping experience. Overall, participants generally 
perceive AI suggestions as relevant and beneficial, 

with only minor variations in opinion. While trust in 
AI systems is moderate, most respondents agree that 
AI-powered suggestions assist in product discovery 
and enhance the overall shopping process. However, 
participants expressed differing views regarding the 
personalization and accuracy of these 
recommendations. 

 
Table 2 presents participants’ perceptions of AI-based recommendations on e-commerce 

 
The factor loadings indicate the strength of 
association between the observed variables and their 
underlying latent constructs. In this study, all item 
loadings exceed the commonly accepted threshold of 
0.7, demonstrating that each survey item reliably 
represents its corresponding latent construct — 

including AI-based recommendations, perceived 
usefulness, trust in AI systems, and consumer buying 
behavior. As summarized in Table 3, these results 
confirm the robustness of the measurement model, 
ensuring the validity of the constructs and the 
reliability of the data for subsequent analysis. 

 
As summarized in Table 3 

 

Statement Mean 
Standard 
Deviation 

I find that AI-based recommendations generally match my shopping preferences on e-
commerce sites. 

3.12 1.35 

AI-generated suggestions make my online shopping experience more enjoyable and 
efficient. 

3.05 1.42 

I have a reasonable level of trust in the AI systems that recommend products to me. 2.89 1.46 

AI-based recommendations often introduce me to products I might otherwise overlook. 3.10 1.37 

I consider AI-powered product suggestions to be accurate and appropriately 
personalized. 

3.03 1.41 

AI-Based 
Recommendations 

Loadings 
Perceived 
Usefulness 

Loadings 
Trust in AI 
Systems 

Loadings 
Consumer Buying 
Behavior 

Loadings 

AIRE1 0.83 PU1 0.77 TA1 0.78 CBB1 0.80 

AIRE2 0.80 PU2 0.75 TA2 0.80 CBB2 0.79 

AIRE3 0.81 PU3 0.78 TA3 0.81 CBB3 0.78 

AIRE4 0.79 PU4 0.76 TA4 0.77 CBB4 0.77 

AIRE5 0.78 PU5 0.79 TA5 0.79 CBB5 0.76 

AIRE6 0.82 PU6 0.78 TA6 0.76 CBB6 0.80 

AIRE7 0.84 PU7 0.80 TA7 0.78 CBB7 0.82 

AIRE8 0.80 PU8 0.77 TA8 0.79 CBB8 0.79 

AIRE9 0.79 PU9 0.74 TA9 0.80 CBB9 0.77 

AIRE10 0.81 PU10 0.75 TA10 0.77 CBB10 0.78 
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Table 4 highlights the critical role of trust and perceived usefulness in shaping consumer behavior within AI-
enabled e-commerce environments.

Hypothesis Description Path Coefficient  Decision 

H1 AI-Based Recommendations → Consumer Buying Behavior 0.754 Supported (Significant) 

H4 Perceived Usefulness → Consumer Buying Behavior 0.825 Supported (Significant) 

H2 
AI-Based Recommendations → Perceived Usefulness → 
Consumer Buying Behavior (Mediation) 

0.614 (Indirect) Supported (Significant) 

H3 
AI-Based Recommendations × Trust in AI Systems → 
Consumer Buying Behavior (Moderation) 

0.312 (Interaction) Supported (Significant) 

 
Discussion 
This study explores customer perceptions of AI-based 
recommendations within Pakistan’s e-commerce 
sector. The findings indicate that AI-powered 
recommendations are considered useful and relevant 
by consumers, significantly enhancing their shopping 
experiences through personalized product 
suggestions (Gentsch, 2018; Jarek & Mazurek, 2019). 
Consistent with previous literature, AI tools were 
found to accelerate decision-making, save time, and 
increase overall consumer satisfaction (Grewal et al., 
2020). 
However, while trust in AI systems tends to improve 
over time, it remains closely linked to concerns 
around fairness and data privacy, particularly in 
developing countries such as Pakistan (Chatterjee et 
al., 2020). The results affirm that AI-based 
recommendations positively influence consumer 
purchasing behavior (Jiang et al., 2019; Grewal et al., 
2020), with perceived usefulness serving as a 
mediating factor (Christian & Agung, 2020). 
Additionally, trust in AI systems was found to 
moderate this relationship (Shin, 2021). 
Furthermore, perceived usefulness exerts a direct 
positive impact on consumer buying behavior, 
demonstrating that AI recommendations can drive 
greater consumer engagement and higher purchase 
rates. These insights collectively underscore the 
transformative potential of AI in e-commerce 
environments, particularly by fostering trust and 
delivering meaningful, personalized value to 
consumers (Hasyim & Purnasari, 2021; Voramontri 
& Klieb, 2019).  
 

 
Conclusion 
This study highlights the significant impact of AI-
based recommendation systems on consumer 
behavior within Pakistan’s e-commerce sector. The  
findings reveal a positive consumer attitude toward 
AI recommendations, which are perceived as both 
useful and relevant. These systems enhance the 
shopping experience by delivering personalized and 
efficient product suggestions tailored to consumer 
preferences. 
Trust and perceived usefulness emerged as crucial 
moderating and mediating variables, respectively, 
shaping the relationship between AI 
recommendations and consumer purchasing 
behavior. Although trust in AI systems is growing, 
concerns around data privacy and fairness remain 
particularly relevant in developing markets. 
Overall, the study offers valuable insights into the 
influence of AI on consumer decision-making, 
emphasizing that perceived usefulness and trust are 
critical drivers of greater engagement and stronger 
purchase intentions. These results align with 
established theoretical frameworks such as the 
Technology Acceptance Model, while also providing 
practical implications for e-commerce platforms 
seeking to leverage AI technologies to boost 
customer satisfaction and loyalty.  
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