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ABSTRACT  
This study examines the impact of artificial Intelligence on customer demand in the e-
commerce industry. This study has diagnosed the demand into basic perspective named 
them demand forecast, demand plan and demand management. Data was gathered from e-
commerce users across Pakistan. Data was gathered from the 460 respondents by 
convenience sampling. The gathered data was analyzed via SmartPLS. This study found 
that artificial intelligence plays a vital role in the demand management of Pakistan's e-
commerce industry. It enhances the diverse sections of the demand, like demand 
forecasting, planning, and management. This study further suggests that the e-commerce 
industry across Pakistan and globally should use artificial intelligence applications to 
better manage their e-commerce demand. 
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Introduction 

In recent years, the global commerce landscape has been transformed by the 
integration of artificial intelligence (AI) technologies (Nawaz & Naheed, 2020; Chen et al., 
2022). As one of the fastest-growing sectors, e-commerce has embraced AI to enhance 
various aspects of the customer journey. This paper aims to explore the pivotal role played 
by AI in shaping customer demand within the context of the burgeoning e-commerce market 
in Pakistan (Luo, 2022). By delving into specific case studies and examples, researcher will 
unravel how AI technologies influence consumer behaviour and preferences in this South 
Asian nation. E-commerce Landscape in Pakistan Before delving into the impact of AI, it is 
essential to understand the current state of e-commerce in Pakistan. The country has 
witnessed a rapid increase in internet penetration and smartphone usage, paving the way 
for a burgeoning e-commerce market (Hasan & Rizvi, 2022). Online shopping platforms 
have become increasingly popular among the tech-savvy population, offering various 
products and services (Ali et al., 2021). As the e-commerce industry expands, businesses are 
exploring innovative ways to meet customer expectations and stay competitive. AI 
encompasses a range of technologies, including machine learning, natural language 
processing, and computer vision, among others. In the e-commerce realm, these 
technologies are employed to analyze vast amounts of data, personalize user experiences, 
and optimize various processes. Understanding customer behaviour and predicting trends 
are critical aspects of AI applications in e-commerce, and they play a crucial role in shaping 
customer demand (Pallathadka et al., 2023). One of the primary ways AI shapes customer 
demands in e-commerce is through personalized recommendations. Machine learning 
algorithms analyze customer browsing and purchase history to understand individual 
preferences (Rashid et al., 2022). By leveraging this data, e-commerce platforms can 
provide personalized product recommendations, creating a more tailored and engaging 
shopping experience. In the Pakistani e-commerce landscape, companies like Daraz and OLX 
have implemented AI-driven recommendation systems (Thandekkattu & Kalaiarasi, 2022). 
These systems analyze user behaviour, considering search history, past purchases, and the 
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time of day. The result is a personalized homepage for each user, showcasing products that 
align with their preferences. This level of personalization enhances the customer experience 
and influences purchasing decisions. Customer support is a critical component of any e-
commerce platform, and AI has revolutionized this aspect by introducing chatbots and 
virtual assistants (Sajid et al., 2022). These AI-driven systems provide real-time assistance 
to users, addressing queries, offering product information, and even facilitating the 
purchase process. AI-driven chatbots have been particularly beneficial in Pakistan, where a 
diverse population speaks multiple languages (Sadiq et al., 2023). These virtual assistants 
can communicate in multiple languages, ensuring that users from different linguistic 
backgrounds feel comfortable and understood (Acharya et al., 2023). This not only enhances 
the accessibility of e-commerce platforms but also contributes to building customer trust 
and loyalty. The impact of AI on customer demand in e-commerce extends beyond the front-
end user experience. AI technologies are increasingly utilized to optimize supply chain 
management, ensuring that products are available when and where customers need them 
(Demir et al., 2021). In the Pakistani context, where logistics and supply chain challenges 
are prevalent, AI plays a crucial role in predicting demand, managing inventory, and 
streamlining the delivery process. AI systems can accurately predict product demand by 
analyzing historical data and external factors such as weather and holidays, preventing 
stockouts and minimizing overstock situations. This, in turn, contributes to a smoother 
shopping experience for customers who can find the products they want when they want 
them (Fonseka et al., 2022). Ensuring the security of online transactions is paramount in 
building and maintaining customer trust. AI-powered fraud detection systems play a crucial 
role in identifying and preventing fraudulent activities, safeguarding the interests of both e-
commerce platforms and customers. In Pakistan, where online payment systems are gaining 
traction, implementing AI-driven fraud detection has become imperative. By continuously 
learning from patterns and anomalies in transaction data, AI algorithms can detect 
suspicious activities in real-time, preventing unauthorized access and ensuring the integrity 
of online transactions. This proactive approach to security enhances customers' confidence 
in the safety of e-commerce platforms, positively influencing their purchasing behaviour 
(Malapane & Ndlovu, 2022). Dynamic pricing, facilitated by AI algorithms, is another aspect 
influencing customer demand in e-commerce. These algorithms analyze market demand, 
competitor pricing, and customer behaviour to adjust real-time prices. This dynamic pricing 
strategy allows e-commerce platforms to remain competitive and responsive to market 
fluctuations. In Pakistan, where price sensitivity is a significant factor in consumer decision-
making, dynamic pricing can impact purchasing behaviour. For example, during festive 
seasons or sales events, AI-driven pricing adjustments can attract customers by offering 
competitive deals. Conversely, during periods of high demand, prices may be adjusted to 
maximize profits. This flexibility in pricing strategies contributes to the overall adaptability 
of e-commerce platforms in responding to customer expectations (Fedorko et al., 2022). 
While the integration of AI in shaping customer demand in Pakistani e-commerce is 
promising, it is not without challenges and ethical considerations. Privacy concerns, data 
security, and the potential for algorithmic biases are issues that demand careful 
consideration. In Pakistan, where data protection laws are still evolving, ensuring the 
responsible and ethical use of customer data is essential. E-commerce platforms must 
prioritize transparency and communicate clearly with users about how their data is 
collected, used, and protected. Additionally, efforts should be made to address biases in AI 
algorithms to avoid perpetuating societal inequalities (Rosário & Raimundo, 2021). The role 
of AI in shaping customer demand in Pakistani e-commerce is dynamic and multifaceted. 
From personalized recommendations and efficient customer support to supply chain 
optimization and dynamic pricing, AI technologies drive innovation and transform how 
businesses interact with consumers (Marjerison et al., 2022). As the e-commerce landscape 
continues to evolve in Pakistan, businesses must balance leveraging AI's benefits and 
addressing ethical considerations. By doing so, the industry can foster sustainable growth, 
build consumer trust, and contribute to the broader digital transformation of the Pakistani 
economy. 
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Literature Review 

Artificial Intelligence (AI) has emerged as a transformative force in the e-commerce 
industry, significantly influencing various facets of operations. One of the critical areas 
where AI has demonstrated its prowess is demand factors, including demand forecasting, 
demand planning, and demand management (Bawack et al., 2022). This comprehensive 
analysis delves into the profound impact of AI on these crucial aspects of the e-commerce 
supply chain, exploring how advanced technologies are reshaping traditional approaches 
and driving efficiency in meeting consumer demands (Liu et al., 2022). 

Demand Forecasting with AI  

Historically, demand forecasting in the e-commerce industry has been a complex 
task fraught with challenges. Fluctuating market trends, seasonal variations, and 
unforeseen events often lead to inaccuracies in predicting customer demand (Khan et al., 
2022). Traditional methods relied heavily on historical sales data, often falling short in 
capturing real-time changes in consumer behaviour and market dynamics. AI has 
revolutionized demand forecasting by introducing advanced analytics and machine 
learning algorithms. These technologies can process vast datasets in real time, considering 
many factors influencing demand (Irshad et al., 2023). AI-driven demand forecasting 
models generate more accurate predictions by analyzing historical sales and external 
variables such as social media trends, weather patterns, and economic indicators. Machine 
learning algorithms, particularly those employing neural networks and deep learning, excel 
in identifying patterns and trends that may elude traditional statistical models (Wang et al., 
2023). In the e-commerce industry, companies like Amazon have pioneered AI for demand 
forecasting. Amazon's recommendation engine, powered by machine learning, suggests 
products to customers and predicts future demand based on individual user behaviour 
(Saeed, 2023). AI-driven demand forecasting significantly improves accuracy by 
continuously learning from new data and adjusting predictions accordingly. This 
adaptability is particularly beneficial in dynamic e-commerce environments where 
consumer preferences change rapidly (Peng et al., 2023). Unlike traditional methods that 
rely on periodic updates, AI enables real-time adjustments to demand forecasts. This agility 
is invaluable for e-commerce businesses dealing with flash sales, seasonal spikes, or 
unexpected market shifts. Accurate demand forecasting is directly linked to efficient 
inventory management (W. Li et al., 2023). AI-driven models help businesses optimize 
inventory levels, reducing the risk of overstocking or stockouts. This improves operational 
efficiency and enhances customer satisfaction by ensuring product availability (Ahmad et 
al., 2023). 

Demand Planning and AI  

Demand planning involves translating demand forecasts into actionable 
procurement, production, and distribution strategies. Traditional demand planning 
processes often face challenges aligning supply chain activities with dynamic market 
demands (Ni et al., 2023). Static planning models struggled to accommodate the variability 
inherent in the e-commerce landscape. AI introduces a paradigm shift in demand planning 
by offering dynamic and adaptive solutions (Cheng et al., 2023). By integrating AI into 
demand planning processes, e-commerce companies can create responsive and flexible 
supply chains that adapt to real-time changing market conditions. AI-driven predictive 
analytics plays a pivotal role in optimizing procurement processes. By analyzing historical 
supplier performance, market trends, and other relevant data, AI algorithms can 
recommend optimal procurement strategies, ensuring that businesses source the right 
quantities at the right time (Abou Houran et al., 2023). demand planning often relied on 
fixed production schedules, leading to inefficiencies during fluctuating demand. AI enables 
dynamic production scheduling, which adjusts production rates based on real-time demand 
signals. This flexibility improves resource utilization and reduces production costs. The 
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dynamic nature of AI-enabled demand planning allows businesses to respond swiftly to 
market changes (Song et al., 2023). This increased responsiveness is crucial in the e-
commerce industry, where trends can shift rapidly and consumer expectations evolve 
continuously. By optimizing procurement, production, and distribution processes, AI-
driven demand planning contributes to cost reduction (Mohiuddin Babu et al., 2022). 
Efficient resource allocation and reduced wastage drive cost savings in e-commerce supply 
chains (Li et al., 2023). AI facilitates better collaboration across the supply chain by 
providing real-time visibility and data-driven insights. This collaborative approach helps 
streamline communication between suppliers, manufacturers, and distributors, fostering a 
more integrated and efficient supply chain ecosystem (Lin et al., 2023). 

Demand Management in the AI  

Demand management involves overseeing and influencing the entire demand 
process, from forecasting to planning and fulfilment. Traditional approaches often faced 
challenges balancing supply and demand, leading to stockouts, excess inventory, and 
suboptimal customer experiences. AI injects Intelligence into demand management, 
offering a holistic view of the demand-supply ecosystem (Dong et al., 2023). By leveraging 
real-time data and predictive analytics, AI enhances decision-making, enabling businesses 
to align their resources with customer demand effectively. AI plays a crucial role in 
predictive order fulfilment, where algorithms anticipate customer demand and proactively 
initiate order processing and fulfilment. This reduces order processing times, minimizes 
delays, and improves customer satisfaction. AI's ability to analyze vast datasets allows e-
commerce businesses to personalize marketing campaigns and promotions. By 
understanding individual customer preferences and behaviours, AI-driven systems can 
tailor promotions to specific segments, driving targeted demand and enhancing conversion 
rates (Peng, et al., 2023). Integrating AI into demand management provides a more seamless 
and personalized customer experience. Predictive order fulfilment, personalized 
promotions, and efficient inventory management collectively elevate customer satisfaction, 
fostering loyalty and repeat business. AI provides valuable insights for strategic decision-
making in demand management (Alshammari et al., 2023). Businesses can make informed 
decisions regarding product launches, pricing strategies, and inventory investments by 
analyzing historical data, market trends, and customer behaviour. In the fast-paced e-
commerce industry, adapting to market changes is crucial (Ahmad et al., 2021). AI-driven 
demand management enables businesses to respond quickly to shifts in customer 
preferences, competitor actions, and other external factors, ensuring sustained 
competitiveness. 

Hypotheses 

H1: Artificial Intelligence significantly impacts the demand forecast 
H2: Artificial Intelligence significantly impacts the demand Plan 
H3: Artificial Intelligence significantly impacts the demand Manage 

 

Figure 1 Conceptual Framework 
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Material and Methods 

This study has used a quantitative approach to address the issue in question by the 
study. This study has collected the primary data from e-commerce users across Pakistan via 
a closed-ended questionnaire. The scale used in the questionnaire was Likert 5 points. The 
data sample comprised 460 respondents across Pakistan selected based on convenience 
sampling. The gathered data was analyzed via SmartPLS.  

Results and Discussion 

Measurement Model 

The measurement model in the SEM includes the scales' reliability and validity. 
There are two standard tests in the SmartPLS items' reliability and construct reliability. 
Meanwhile, there are two standard tests for validity: convergent validity and discriminant 
validity. The measure used for the item’s reliability is called outer loading values. The 
threshold value for the outer loading is 0.7 and above. The table of reliability below shows 
that all the items of the model are significant. The measure used for the construct reliability 
is called Cronbach alpha. The threshold value for the Cronbach alpha is 0.7 and above. The 
table below shows the reliability of all the Cronbach alpha values of all constructs is more 
significant than the threshold value, which shows the reliability of the items, and the scales 
are confirmed. 

Table 1 
Reliability 

Constructs Items Outer loadings Cronbach Alpha 

Artificial Intelligence 

A1 0.723 

0.770 
A2 0.822 
A3 0.771 
A4 0.761 
A5 0.771 

Demand Forecast 

C1 0.739 

0.794 
C2 0.823 
C3 0.882 
C4 0.733 

Demand Plan 
P1 0.772 

0.779 P2 0.789 
P3 0.776 

Demand Manage 
E1 0.736 

0.798 E2 0.774 
E3 0.883 

 
For the convergent validity, the measure used is called the AVE values. The 

threshold value for the AVE is 0.5 or above. The validity table below shows that all the 
constructs have AVE values more significant than the threshold value. The measure used for 
the discriminant validity is the HTMT values. The threshold value for the HTMT values is 
0.85 or below. The validity table below shows that all the constructs have HTMT values 
smaller than the threshold values. This overall shows the validity of the scales is also 
achieved. 

Table 2 
Validity 

Construct AVE HTMT 

Artificial Intelligence 0.532 0.423 

Demand Forecast 0.562 0.622 
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Demand Plan 0.551 0.411 

Demand Manage 0.611 0.254 
 

Structural Model 

The structural model defines the relationships among the variables of interest based 
on the study. In other words, you may call it hypothesis testing. The most common measure 
for hypothesis testing is the regression analysis when we come to the Cause and effect 
relationships. The measures used in the regression for the significance of a cause-and-effect 
relationship are the p and t values. The threshold value for the p is 0.05 or less, while the 
threshold value for the t is 1.96 or above. The table of the hypothesis testing below shows 
that there are a total of three hypotheses with both p and t values in the significant range, 
which indicates that the results of this study support all three hypotheses. 

Table 3 
Regression Analysis 

Relationships Beta T-Value P-Value Results 
Artificial Intelligence >>> Demand Forecast 0.223 11.523 0.000 Supported 

Artificial Intelligence >>> Demand Plan 0.143 9.234 0.000 Supported 
Artificial Intelligence >>> Demand Manage 0.341 17.345 0.000 Supported 

 
Conclusion 

Globally, the world economy is moving towards digital-based technology. In this 
shift, Artificial Intelligence plays a broad role in e-commerce development. This study 
examines the impact of artificial intelligence on customer demand in the e-commerce 
industry. This study found that artificial intelligence plays a vital role in the demand 
management of Pakistan's e-commerce industry. It enhances the diverse sections of the 
demand, like demand forecasting, planning, and management. This study further suggests 
the e-commerce industry across Pakistan and globally uses artificial intelligence 
applications to manage their e-commerce demand better. 
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