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Abstract: With the rapid development of Artificial Intelligence (Al) technology, significant
technological changes have been introduced into enterprise supply chain management. This
study examines the transformative potential of Al-driven demand forecasting techniques in
enterprise supply chain management. Using qualitative assessment method, the study
compares traditional statistical methods with advanced Al-driven forecasting models and
analyses internationally renowned companies that have applied Al for demand forecasting,
aiming to reveal how Al can enhance the competitive advantage of enterprises and the impact
of Al on supply chain management, and the results of the study are expected to provide
valuable insights for the strategic integration of Al technologies. The results are expected to
provide valuable insights into the strategic integration of Al technologies, which can provide
companies with more reliable forecasts to help optimize inventory management, reduce
stock-outs, and avoid overstocking, thus improving the decision-making process and
operational efficiency in supply chain management.
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1 Introduction

According to a report by Fortune Business Insights, the global artificial intelligence
market grew from $81.4 billion in 2019 and is projected to reach $695.16 billion by
2032, with a compound annual growth rate (CAGR) of 37.7% during the forecast
period. This significant growth indicates the increasing adoption of Al technologies
across various industries, including demand forecasting [1]. In today's rapidly

250


mailto:yiranli800@gmail.com

changing market environment, businesses face unprecedented challenges such as
shifting consumer preferences, economic uncertainty, and supply chain disruptions,
which, coupled with increasing consumer demand for personalized experiences and
faster deliveries, make accurate demand forecasting more important than ever.
Demand forecasting is one of the most critical aspects of supply chain management,
as it drives decisions related to supply chain management. Chain management, as it
drives decisions related to procurement, production planning, and inventory
management [2] .

Traditional demand forecasting methods rely on historical data and linear models,
such as time series analysis, regression models, and so on. Analysis, regression
models. However, traditional demand forecasting methods have major limitations.
On the one hand, when traditional forecasting models deal with changing data and
complex market environments, they may have problems such as low accuracy and
poor adaptability, and therefore often fail to effectively reflect the dynamic changes
in the market. On the other hand, traditional methods rely more on historical data,
so changes in external markets are difficult to take into account. Artificial
Intelligence, on the other hand, excels in the processing of changing and large
amounts of data, so the adoption of Artificial Intelligence (Al)-based forecasting
methods that utilize machine learning and real-time data processing can provide a
more accurate and flexible solution to help companies better cope with market
fluctuations and improve their market efficiency. In recent years, companies such
as Coca-Cola, for example, have begun to use Al-based forecasting models to
optimize inventory levels and accurately predict customer demand, so that they can
provide customers with better service.

This study examines how artificial intelligence (Al) and data analytics can improve
the accuracy of demand forecasting in supply chain management, and what
advantages Al-driven demand forecasting models have over traditional statistical
methods in supply chain management. In addition, the study not only aims to
provide new insights into theoretical frameworks in the field of supply chain will
also provide practical guidance on how companies can effectively integrate Al
technology in their real-world operations, analysing the technology's potential,
implementation challenges and future trends. The research results are expected to
provide valuable references for enterprises to improve supply chain efficiency,
reduce costs, and enhance market competitiveness.

2 Literature review

Traditional demand forecasting models such as time series models (e.g. ARIMA)
and Exponential Smoothing Techniques (ETS), etc., these modeling approaches
rely on historical data and have more stringent data requirements such as stable
linear patterns. For example, Zhang suggest that traditional methods fail to address
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complex demand fluctuations in highly volatile environments, making them less
effective in meeting the needs of modern businesses [3].

In recent years, with the advent of big data, Al and machine learning techniques
have become increasingly popular for demand forecasting. Al-driven models,
particularly deep learning technologies such as Long Short-Term Memory (LSTM)
networks and Convolutional Neural Networks (CNN), excel in capturing complex
and non-linear patterns in demand. LSTM models, in particular, are highly effective
for time-series forecasting due to their ability to retain long-term dependencies. Li
found that LSTM outperformed traditional models in e-commerce sales forecasting,
demonstrating superior accuracy [4].

Al-based forecasting models offer several advantages over traditional statistical
methods. While traditional models are limited by their linear assumptions, Al
models can handle complex, non-linear data relationships, improving the accuracy
of forecasts. Wang compared the performance of ARIMA and LSTM in retail
demand forecasting and found that LSTM outperformed ARIMA in dealing with
demand fluctuations, seasonality, and unexpected events [5]. Additionally, hybrid
Al models, which combine Al with traditional methods, have been shown to achieve
even better forecasting accuracy, as they capitalize on the strengths of both
approaches [6].

Future research in demand forecasting may focus on improving the transparency
and interpretability of Al models. This would help decision-makers trust Al-
generated forecasts. Moreover, hybrid models that integrate both Al and traditional
forecasting techniques are expected to gain more attention, as they combine the
flexibility of Al with the robustness of traditional methods. The integration of Al
with emerging technologies, such as blockchain and the Internet of Things (10T),
could further improve forecasting accuracy and real-time decision-making. Khan
explored the combination of Al and blockchain for demand forecasting in supply
chains, demonstrating the potential for increased transparency and efficiency in
supply chain operations [7].

3 Methodology

An empirical inquiry that investigates a contemporary phenomenon within its real-
life context; when the boundaries between phenomenon and context are not evident;
and in which multiple sources of evidence are used [8]. The case study method in
qualitative research can help discover cause and effect relationships by analyzing
the characteristics of the research object and examining the relationship between the
object and the research context based on selecting an appropriate research object.
The method can effectively integrate multiple data sources, increase the credibility
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and authenticity of the study, and make the results of the study have practical
guidance value.

This study adopts a combination of case study and literature analysis to explore the
impact of Al demand on enterprises from representative enterprise or industry cases
in the current market, and also extracts relevant information and the development
trend of Al prediction models from existing industry reports and academic papers
through literature analysis. The combination of quantitative and qualitative analyses
allows for a better understanding of the impact of Al-driven demand forecasting
models based on Al on enterprise supply chains. The potential, implementation
challenges and future trends of the technology are analysed in their actual
operations. The results of the study are expected to provide valuable references for
enterprises to improve supply chain efficiency, reduce costs, and enhance market
competitiveness.

4 Results

4.1 Amazon

Amazon, as the world's leading e-commerce giant, has always had stringent
requirements for its supply chain management.

In the early days before Al became commonplace, Amazon relied heavily on
traditional forecasting methods for inventory planning and customer demand
prediction. While these methods performed reasonably well in predicting best-
selling products, for long-tail products with sparse data and irregular purchasing
behaviours, the prediction error often exceeded 30%, leading to frequent stock-outs
or backlogs, and also reducing the efficiency of logistics scheduling [9].

To improve supply chain efficiency, Amazon has widely adopted Al prediction
models, especially in inventory management and demand forecasting [10]. Due to
the large and variable amount of data that Amazon needs to deal with, it has an
extreme amount of variability. Therefore, traditional prediction models cannot
satisfy Amazon's prediction needs well. Amazon uses deep learning and machine
learning models to predict customer demand in real time. These models can analyze
large amounts of historical and real-time sales data to help Amazon accurately
forecast product demand fluctuations and automatically adjust inventory levels [11].
Amazon's Al forecasting model, Amazon can make good predictions of product
demand for the next six hours, automatically making adjustments to inventory
levels, using historical and real-time sales data for more than 10 million products.
Through Al prediction models, Amazon can achieve precise inventory
management, reduce overstocking and stockouts, lower storage costs, and improve
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customer satisfaction. Research shows that Amazon reduced inventory costs by
15% and shortened order processing times by 25% through Al prediction models
[12]. This advantage has not only improved Amazon's operational efficiency but
also enhanced its competitiveness in the global market. This transformation not only
enhances operational flexibility and customer satisfaction, but also improves its
overall competitiveness in the highly competitive global marketplace.The
application of Al technology enables Amazon to quickly adapt to market
fluctuations and accurately respond to customer needs, thereby steadily expanding
its market share.

4.2 Coca-Cola

As a global leader in beverage manufacturing, Coca-Cola faces complex supply
chain challenges. Coca-Cola relied on regression and econometric models to
estimate product demand based on factors such as seasonal trends, advertising
expenditures, and macroeconomic indicators. Despite incorporating multiple
variables, these traditional models frequently experienced mean absolute
percentage errors (MAPE) of around 20%, especially during season transitions
where demand became harder to model. Moreover, the reliance on human judgment
and domain experience introduced additional subjectivity, reducing forecast
robustness [13].To address inventory management issues caused by demand
fluctuations, Coca-Cola introduced Al-driven prediction models to optimize its
supply chain operations [14]. Demand for Coca-Cola as a beverage is typically a
seasonally varying figure and there are also more promotional activities that make
for a variable sales environment. Research shows that Coca-Cola reduced
production costs by 5% and shortened supply chain response times by 30% through
Al prediction models [15].

4.3 Walmart

Walmart combines Al prediction models with big data analytics to accurately
forecast product demand in different regions and periods by analyzing historical
sales data from over 5,000 SKUs, seasonal changes, geographic locations, and other
factors. By adopting Al models, Walmart reduced demand forecasting error rates
by 30% and increased inventory turnover by 20% [16]. This application
demonstrates how Walmart leverages Al technology to improve operational
efficiency in the complex retail environment, achieving significant advantages over
traditional methods.
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4.4 Summary of results

Overall, these cases show that the application of Al predictive models in the supply
chain can significantly improve forecast accuracy, optimize inventory management,
and reduce operational costs. Despite the challenges of technology adaptation and
data quality in the implementation process, the advantages of Al have gradually
emerged, helping companies achieve greater competitiveness in the global
competition. As technology continues to advance, the role of Al in supply chain
management will become more and more significant, and it is expected to provide
more enterprises with smarter and more efficient operation modes in the future.

5 Discussion

5.1 Concluding remarks

The results of this study show that Al-based demand forecasting models offer clear
advantages over traditional statistical methods in complex and rapidly changing
supply chain environments. In the cases of Amazon, Coca-Cola, and Walmart, Al
systems improved forecasting accuracy, reduced inventory costs, and enhanced
responsiveness to market changes. These findings support existing research
advocating the use of Al in supply chain management.

For example, Amazon replaced its traditional models—which had over 30% error
rates for less common products—with real-time Al systems that improved forecast
accuracy. This aligns with Wang et al. [5], who found that LSTM models handle
nonlinear demand patterns better than ARIMA. Similarly, Coca-Cola experienced
seasonal forecast errors using traditional methods, reflecting Zhang et al.'s [6]
conclusion that such models perform poorly in volatile conditions. The 15-30%
efficiency improvements seen across these companies also support Li et al. [4], who
highlighted the benefits of deep learning in dynamic markets. Walmart’s use of Al
and big data echoes Khan et al. [7], who emphasized the value of combining Al
with 10T to improve transparency and efficiency.

In short, this study confirms that Al-powered forecasting tools give businesses
greater flexibility and accuracy in supply chain planning. While traditional methods
remain useful in stable settings, Al is becoming essential for dealing with today’s
complex supply chain demands.
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5.2 Limitation and suggestion

Although this paper has some value in demand for ecasting for Al-driven supply
chain management, it still has some limitations.

Firstly, this paper adopts a qualitative research approach and selects three famous
enterprises as case studies. Amazon, Coca-Cola and Walmart are large enterprises
with strong technological base and data resources, which can hardly represent the
actual situation of SMEs. Secondly, this paper mainly relies on existing industry
reports and literature as data sources, which may have the problem of information
lag or publication bias. Finally, the research focuses on the positive impact of Al
prediction, but potential issues regarding model interpretability, data privacy, and
high implementation costs still need to be further explored in future research.

In subsequent studies, more research cases with different representativeness should
be selected for the study, which can represent small, medium and large enterprises
respectively, and data analysis method should be used to be able to reflect the impact
of Al on demand forecasting more objectively.

Conclusion

This study explores the performance of Al technology in enterprise demand
forecasting by analysing the case studies of several typical companies. From the
actual cases of Amazon, Coca-Cola and Walmart, the introduction of Al not only
improves the accuracy of forecasting, but also reduces the inventory cost to a certain
extent, while allowing the supply chain to respond faster. Combined with previous
research, Al models are clearly superior to traditional forecasting methods when
faced with complex and variable data.

As Al continues to evolve and gradually merge with new technologies like big data,
IoT and blockchain, its value in optimising the supply chain is growing. For
companies that want to stay competitive in a rapidly changing market, using Al
forecasting tools is no longer just a technological update, it's part of a strategy for
the future. Of course, subsequent research will need to consider real-world issues
such as the interpretability of the models, the quality of the data, and how to ensure
that Al technology is used wisely and in a compliant manner, in order for it to play
a more sustainable role in practice.
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