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ABSTRACT 

Digital transformation has become a key driver in transforming business operational processes. 

Traditional operational processes have now shifted to those driven by data and technology. This study 

aims to analyze how a company's operational activities based on AI and Big Data improve efficiency, 

decision-making accuracy, and sustainable competitiveness. Through a qualitative case study approach 

with thematic analysis, this study identifies the key practices supported by AI and Big Data at Amazon. 

The results show that the implementation of these technologies not only impacts efficiency but also 

enables flexibility, continuous innovation, and a comprehensive transformation of operational work 

structures. This study provides practical and theoretical contributions to understanding the strategic role 

of AI and Big Data in operational digital innovation. It serves as a reference for other companies seeking 

to adopt similar transformations in the digital economy era. 
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INTRODUCTION 

Digital transformation has brought significant changes to business operational processes, including the 

birth of the concept of electronic commerce. Currently, e-commerce is a major force in the global 

economy due to its rapid growth rate driven by the global adoption of mobile devices. In 2024, the value 

of e-commerce transactions reached $6.09 billion and is predicted to increase in the coming years 

(Cramer-Flood, 2024). This presents an opportunity for e-commerce to create a more integrated, 

sustainable, and adaptive business ecosystem through digital innovation efforts in operational processes 

(Keiningham et al., 2020). Innovations such as operational digitization trigger the creation of integrated 

operations in e-commerce, thereby making operational processes more effective (Nathalie et al., 2024). 

The development of e-commerce has not only changed how customers conduct transactions but 

also transformed business operational processes. Previously, traditional operational processes have now 

shifted to processes based on data and technology. Digital transformation has become a necessity for 

companies to survive and thrive (Omol, 2024).  In the digital era—offering numerous solutions through 

digital tools—e-commerce can leverage technologies such as artificial intelligence (AI) and big data to 

support its innovation process. Adopting big data can help organizations formulate operational processes 

that are more efficient (Raut et al., 2019). 
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AI and big data as digital innovation tools in operational processes can provide information related 

to market demand, manage supply chains more efficiently, and significantly reduce operational costs 

(Lin, 2024). The adoption of AI and big data management significantly improves a company's innovation 

capabilities and operational efficiency, enabling it to make data-driven decisions quickly and accurately 

(Ali et al., 2024). In addition to improving company capabilities through innovation, companies must also 

face challenges in digital innovation to maintain their competitiveness. Although increased efficiency 

and competitiveness can be achieved through digital innovation, companies must also face challenges in 

implementing the digital technology used.  

According to Omol (2024), the biggest obstacle companies face in implementing digital innovation 

is the complexity of the new technologies they adopt. This complexity is not only related to technical 

aspects such as integrating old systems with new ones, but also the readiness of the company's 

infrastructure, human resources, and cultural readiness (Hess et al., 2016; Vial, 2019). Vial (2019), 

emphasized that digital transformation can fail because companies experience difficulties in integrating 

new technologies into existing, complex, and diverse business processes. On the other hand, a report from 

McKinsey (2018) stated that digital transformation can fail due to a lack of understanding, hampered 

inter-departmental coordination, and employee resistance arising from complex technology. The gap 

between digital skills and technology leadership is a major obstacle to the success of technology 

transformation (Westerman et al., 2011). 

Artificial intelligence and big data technologies implemented in operational processes require real-

time processing of large amounts of data, which companies often lack (Collins et al., 2021; 

Jagatheesaperumal et al., 2020; Mikalef et al., 2019). Companies also face regulatory challenges such as 

data privacy, transparency, and customer trust in automated processes implemented through technology 

(Njiru et al., 2025; Papagiannidis et al., 2025). The complexity of digital technology adoption presents a 

systemic challenge for companies, requiring strategic and structural readiness for sustainable 

implementation (Hess et al., 2016; Vial, 2019). Therefore, the implementation of digital innovation in 

operational processes by adopting digital tools such as artificial intelligence and utilizing big data needs 

to be done gradually and sustainably, as Amazon has done. 

Amazon.com, Inc. is a multinational technology company that began as an online bookstore in 

1994, founded by Jeff Bezos in Seattle, Washington. In less than three decades, Amazon has made a 

remarkable transformation from a simple online store to one of the world's most influential companies 

in the fields of e-commerce, technology, and cloud computing services. The company is now widely 

known not only for its capacity to sell products online, but also through its success in developing digital 

services such as Amazon Web Services (AWS), the AI-based virtual assistant named Alexa, and digital 

entertainment platforms such as Prime Video and Amazon Music (Lin, 2024). This transformation is 

driven by the adoption of cutting-edge technologies such as Big Data, Artificial Intelligence (AI), the 

Internet of Things (IoT), and automation, which not only strengthen operational efficiency but also create 

a more personalized and satisfying customer experience.  

Amazon's success in integrating technology into every line of its business has made it a pioneer in 

the global digital ecosystem. AWS, for example, has become a key pillar of Amazon's revenue, dominating 

the cloud computing market by providing digital infrastructure to millions of companies and 

government institutions worldwide (Bajari et al., 2019). Furthermore, warehouse automation and the use 

of AI in inventory management enable Amazon to accelerate delivery times and significantly reduce 

logistics costs. This approach makes Amazon a leader in technology-driven supply chain transformation. 

With over 300 million active customers in over 190 countries, Amazon continues to adapt its operational 

technology globally and locally through investments in strategic distribution centers and digital 

payment services like Amazon Pay (Talwar et al., 2021). Amazon's transformation reflects a fundamental 

shift in the supporting tools landscape, but serves as a key foundation for competitive advantage and 

sustainable growth.  
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The use of artificial intelligence (AI) and big data is currently a strategic element in driving 

operational efficiency and innovation. The topic of AI and big data is interesting to research because it 

aligns with the objectives of the Sustainable Development Goals (SDGs), particularly on inclusive 

economic growth and industrial innovation. Amazon's adoption of AI and big data is not only to increase 

efficiency but also as a key to competitiveness. Several studies have also addressed this topic. For 

example, research on the impact of big data analytics on companies (Wamba et al., 2016), the role of AI in 

creating supply chain resilience (Ivanov & Dolgui, 2020), the impact of digital technology integration in 

company operations (Akter et al., 2016), and the role of big data in the supply chain (Gunasekaran et al., 

2017). However, several existing studies have not yet comprehensively analyzed digital innovations 

simultaneously in operational processes.  

Therefore, a knowledge gap arises because there are no studies specifically examining how AI and 

big data work together to create digital innovation in the operational processes of large companies. 

Therefore, this study was conducted to identify and explain Amazon's AI- and big data-based operational 

activities, such as logistics, inventory, demand forecasting, and customer service, and their impact on 

operational efficiency through a qualitative approach. 

Based on this, the research question is: How does Amazon leverage Artificial Intelligence (AI) and 

Big Data technology to drive digital innovation in the e-commerce industry? And how does digital 

innovation support decision-making and create a sustainable competitive advantage? 

This paper's contribution is to provide conceptual and practical insights for academics and business 

practitioners regarding the application of digital technology in modern operations management. From 

an academic perspective, this paper enriches the literature on technology-based supply chain 

management and data-driven decision-making. From a practical perspective, this paper can serve as a 

strategic reference for other companies seeking to adopt a similar approach to improve efficiency and 

competitiveness in the era of digital transformation. 

 

LITERATURE REVIEW 

AI in Operational Processes  

Artificial Intelligence (AI) is a new technology that can perform complex tasks automatically with 

systems capable of mimicking human intelligence (Collins et al., 2021). In an operational context, AI has 

provided significant opportunities, such as improving product quality, customization, and shortening 

lead times, resulting in more efficient processes (Dogru & Keskin, 2020) Implementing AI enables 

companies to make real-time decisions based on data and improve operational quality (Sjödin et al., 2021). 

AI can be implemented in several operational functions, such as production planning, supply chain 

connectivity, and proactive maintenance. Through digital twin-based simulations, such as AI, companies 

can respond adaptively to potential disruptions, thus supporting operational resilience (Ivanov & Dolgui, 

2020). 

In the manufacturing industry, for example, AI is utilized to conduct quality control based on 

predictive maintenance and vision systems (Jagatheesaperumal et al., 2020). Meanwhile, in the supply 

chain, data acquired and managed with AI helps companies make adaptive decisions by detecting 

disruptions in the distribution process (Toorajipour et al., 2020). This demonstrates that integrating AI 

into operational processes offers significant opportunities and benefits for companies. Therefore, in the 

digital era, artificial intelligence (AI) is not only supportive but also strategic, playing a crucial role in 

determining operational effectiveness and the competitiveness of business operations. 

 

Big Data in Operational Processes  

Big data is a collection of data in large volumes, high velocity, and diverse variations (George et al., 2015; 

Wamba et al., 2016). The use of big data analytics in operational processes enables companies to gain real-
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time insights. Big data can optimize demand planning, inventory management, supply chain efficiency, 

and risk prediction (Wang et al., 2016). Companies with strong capabilities in big data analytics will 

improve operational performance due to faster information acquisition and data-driven decisions (Akter 

et al., 2016; Wamba et al., 2016). 

Companies that utilize big data in their operational processes can accelerate digital transformation. 

Kostakis & Kargas (2021) state that effectively managed big data can strengthen technology integration 

processes, enhance company capabilities, and accelerate decision-making in the face of rapidly changing 

digital business conditions. Aligning operational strategy with big data analytics capabilities can improve 

process efficiency (Akter et al., 2016). This was also confirmed by Bajari et al. (2019), whose findings 

demonstrate that using big data to forecast demand not only improves accuracy but also accelerates 

operational efficiency. Therefore, implementing big data-based analytics into the overall operational 

process makes it more efficient through more accurate predictions, an optimized supply chain, and real-

time distribution management. 

 

Digital Innovation in Operational Processes  

Digital innovation in operational processes refers to activities aimed at improving a company's efficiency 

and competitiveness through the use of digital technology. Digital innovation, in this context, 

encompasses not only the application of technology to operational processes but also encompasses 

changes to business processes and corporate strategy (Vial, 2019). Yoo et al. (2010), in their research, stated 

that integrated networks, services, and hardware can create more flexible operational processes. Large 

companies today are increasingly using digital technologies such as AI and cloud computing to innovate, 

including by improving logistics and distribution in real time. A company's ability to exploit existing 

processes and explore new technologies is crucial for digital innovation (Svahn et al., 2017). 

A study by Li et al. (2017) demonstrated the importance of corporate managerial and social 

capabilities to support innovation processes through the adoption of technology. Furthermore, to 

compete against competitors and adapt to market conditions, companies need to build integrated systems 

or operations through big data management and the use of IoT (Kostakis & Kargas, 2021). Therefore, 

digital innovation is not merely an operational process that generates efficiency, but also relates to the 

resilience and agility that companies must possess in the face of change.  

AI and big data are two digital factors that can be leveraged to strengthen innovation in 

operational processes. With AI, companies can make decisions automatically by processing complex data 

obtained from big data. Proper management of AI and big data can increase productivity and efficiency, 

thereby adding value to businesses (Collins et al., 2021). AI- and big data-based digital innovation has been 

widely adopted to optimize production through inventory management and demand prediction, as well 

as to create intelligent systems for supply chain management (Dogru & Keskin, 2020; Toorajipour et al., 

2020). Both AI and big data enable accelerated innovation processes due to communication between 

production and logistics systems for automated, data-driven decision-making (Jagatheesaperumal et al., 

2020). Therefore, AI and big data are crucial in driving digital innovation across all operational processes 

within a company. 

 

Prior Study  

Previous studies have examined Amazon's digital transformation, particularly its use of Big Data and AI 

technologies to improve operational efficiency in the e-commerce industry. Bajari et al. (2019) emphasize 

that the implementation of Big Data significantly impacts company performance by optimizing data-

driven decision-making. Similarly, research (Choi et al., 2018) highlights the importance of Big Data 

analytics in operations and supply chain management, positioning Amazon as a pioneer in integrating 

modern technologies into its logistics operations. Another study by (Talwar et al., 2021) supports these 
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findings by showing that the adoption of digital technologies, particularly in distribution center 

automation and the use of AI for service personalization, has significantly impacted delivery efficiency 

and speed. Furthermore, research Lin (2024) specifically examines the use of Big Data in Amazon's supply 

chain optimization, demonstrating how the integration of these technologies can reduce operational 

costs and improve the accuracy of market demand forecasts. 

However, the existing literature still shows a lack of comprehensive studies of the integration of 

AI and Big Data in Amazon's operational aspects. Many studies, such as (Lin, 2024) and (Vidyakala & Devi, 

2015), have focused more on the macro impact of digital transformation or focused on marketing 

strategies, thus providing less in-depth insight into operational technology implementation, such as 

warehouse automation, AI-based recommendation systems, and technology integration in daily 

operational decision-making. Research by (Lin, 2024) provides information on technological innovation 

at Amazon, but has not comprehensively discussed the technical mechanisms and cross-functional 

integration between digital systems in the company's operations. Therefore, there is a literature gap that 

needs to be filled with research that specifically examines the application of AI and Big Data integration 

in Amazon's operations, in order to provide theoretical and practical references for other companies 

facing the era of digital transformation. 

 

RESEARCH METHOD 

Research Design  

This research uses a qualitative approach with an embedded single case study. The single case study was 

chosen because the focus of this research is on a single company, Amazon Inc. The embedded approach 

was used because this research not only examines a single event but also several operational aspects at 

Amazon that utilize AI and big data. Researchers can explore Amazon's digital innovation practices and 

strategies in depth through this approach (Yin, 2014). A qualitative approach allows researchers to 

understand the meaning and interconnectedness of elements in the innovation process. Therefore, this 

approach is relevant for examining the phenomenon of digital innovation in technology companies like 

Amazon. 

 

Case Selection 

The object of this research is Amazon Inc., a global e-commerce company. The focus of this research is 

Amazon's digital innovation in operational processes supported by AI and big data. This can include 

smart logistics, service personalization, supply chain management, demand prediction, and warehouse 

automation. This study aims to identify the implications of AI and big data in several Amazon operational 

processes as part of its digital innovation efforts. Data was collected using a documentary study method, 

searching for relevant and credible secondary documents such as scientific journal articles, Amazon's 

annual reports and official publications, industry reports, and verified media articles. Data inclusion 

criteria included: discussing the application of AI and/or big data in Amazon's operations; being relevant 

to the context of digital innovation; and being published between 2015 and 2025. 

 

Data Collection and Analysis 

Data analysis was conducted based on the Miles and Huberman (1994) model using thematic context 

analysis. The analysis process consisted of three main stages: (1) Data reduction, selecting relevant data 

related to Amazon's digital operational innovation, (2) Data presentation, organizing information into 

specific categories, and (3) Conclusion drawing and verification, deriving meaning and verifying it 

through cross-source triangulation. 
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The validation and reliability of the sources used in this study were ensured through the selection 

of credible and academically verified literature and documents. Cross-source triangulation was 

conducted during the analysis phase to ensure that the findings were not biased or partial but were 

confirmed through various perspectives. Thus, the combination of credible sources, systematic analysis 

procedures, and verification of findings makes this study scientifically sound and relevant for further 

studies on digital transformation in the context of modern operations management. 

 

RESULTS 

This research collected data through secondary documentation studies. This method was used to capture 

current context and practices without relying on difficult-to-access primary data. Initial thematic 

analysis was conducted using the approach (Miles & Huberman, 1994), beginning with data reduction to 

select the information most relevant to the topic of operational innovation. This stage was followed by 

data presentation through thematic categorization. Conclusions were drawn using cross-source 

triangulation to ensure the validity of the findings.  

The researchers applied thematic analysis to identify, analyze, and report meaningful patterns in 

the qualitative data. The analysis revealed five main themes: (1) AI-based demand prediction and 

machine learning; (2) Operational automation through robotics and autonomous systems; (3) Adaptive 

inventory management supported by big data; (4) Dynamic pricing responsive to market changes; and (5) 

Dashboard-based decision-making and AI analytics. This thematic triangulation strengthened the 

consistency of the findings and demonstrated patterns of end-to-end technology integration within 

Amazon's operations. 

 

AI in Amazon Operational Processes 

Amazon is a global company that is a pioneer in the comprehensive use of artificial intelligence (AI) 

technology across all its operational lines. One of Amazon's primary applications of AI is in its warehouse 

and logistics management systems. In its fulfillment centers, Amazon uses Kiva robots controlled by AI 

systems to assist in the picking, packing, and shipping of goods. This technology enables greater efficiency 

by speeding up work processes and reducing errors. Furthermore, Amazon also applies AI to demand 

forecasting through predictive analytics, which allows the company to anticipate consumer needs based 

on historical purchasing data, market trends, and consumer behavior (Gunasekaran et al., 2017). 

One significant AI innovation is its anticipatory shipping system, a predictive shipping system that 

allows Amazon to ship goods to specific regions even before a customer orders are received, based on 

demand estimates using AI algorithms. This helps accelerate delivery and improve customer satisfaction 

(Alicke et al., 2021). On the other hand, Amazon also integrates AI into customer service, such as Alexa 

technology and chatbots that use Natural Language Processing (NLP) to understand and respond to 

customer inquiries automatically and efficiently. 

Amazon's product recommendation system, which accounts for approximately 35% of the 

company's total revenue, also relies on AI. This system analyzes user behavior data to present personally 

relevant products. AI is also used to implement dynamic pricing, which adjusts prices in real time based 

on demand, stock availability, and competitor activity (Amazon, 2021). With various AI-based 

innovations, Amazon has succeeded in creating an operational system that is not only efficient but also 

capable of providing a highly personalized customer experience that is responsive to global market 

dynamics.  

 

Big Data in Amazon Operational Processes 

Amazon is one company that relies heavily on big data technology to optimize its operational processes. 

Big data is used to collect, store, and analyze billions of transaction data, customer preferences, shopping 
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patterns, and logistics data in real time. In the context of supply chain management, Amazon leverages 

big data to predict demand more accurately by analyzing customer purchasing behavior, seasonality, and 

market trends. This information enables Amazon to manage inventory efficiently, place products in 

buildings closest to customers, and expedite the delivery process (last mile delivery) (Alicke et al., 2021). 

Big data also plays a significant role in Amazon's renowned, highly personalized product 

recommendation system. This system analyzes historical data from user behavior such as searches, 

clicks, purchases, and reviews to suggest relevant products, thereby increasing the chances of conversion 

and customer loyalty (Amazon, 2021). Furthermore, in its hidden pricing strategy, Amazon uses big data 

analytics to support its synamic pricing system, which automatically adjusts product prices based on 

market demand, competitor activity, and historical sales data (K, 2025). This strategy allows Amazon to 

remain competitive and responsive to market changes in real time. 

Big data is also applied to operational performance monitoring, such as analyzing warehouse 

efficiency, delivery speed, and customer satisfaction, all integrated into an automated reporting system. 

With the predictive and prescriptive analysis capabilities of big data, Amazon is able to make smarter, 

faster, and data-driven decisions across all lines of business. This makes Amazon one of the leading 

companies in the application of digital technology in modern operations (Gunasekaran et al., 2017). 

 

AI, Big Data, and Digital Innovation in Amazon 

AI and big data have now become the foundation for Amazon in building digital innovation in its 

operational processes. The integration of these two technologies not only improves operational efficiency 

but also enables flexibility and speed. For example, Amazon Robotics has developed more than 750,000 

robots since acquiring Kiva Systems, which can pick, pack, and move goods (Greenawalt, 2025). These 

robots include Proteus, Sequoia, Hercules, and Cardinal, all equipped with AI and computer vision, 

enabling them to navigate automatically. Amazon uses an AI technology called DeepFleet, which 

accelerates customer order fulfillment because the movements of all existing robots are coordinated and 

has been shown to improve robot travel time by up to 10% (Dresser, 2025). Through this innovation, 

Amazon can reduce warehouse processing costs by up to 25% and is predicted to save up to $10 billion 

annually by 2030 (Greenawalt, 2025; Uddin, 2025). 

In addition to physical automation using robots, Amazon also uses AI and big data in its predictive 

system to improve delivery accuracy. This system, known as anticipatory shipping, has been patented 

by Amazon. This system uses analysis of purchasing patterns and preferences from historical data, 

allowing the company to prepare product deliveries even before consumers have completed the 

transaction process (Selyukh, 2018). Furthermore, Balaji et al. (2018) stated that predictive analysis can 

also reduce schedule delays and increase research and development productivity by around 20 to 40 

percent. Amazon also uses AI routing technology in last-mile delivery, to determine the best way to 

improve final distribution based on real-time data and the development of Amazon Scout (delivery 

robots), Prime Air (delivery drones), and Amazon lockers (Amazon, 2023; Chen, 2025; Scott, 2019). 

Amazon also leverages big data to manage inventory and dynamic pricing. Amazon Forecast and 

the DSSTNE engine are used to predict demand and automatically manage stock in fulfillment centers 

(Amazon, 2021; Chung, 2016). With big data, Amazon can implement a dynamic pricing system, where 

prices are updated in real time, taking into account stock fluctuations, customer demand, and competitor 

strategies, to achieve optimal sales (K, 2025). Furthermore, AWS and Amazon SageMaker-based 

dashboards enable Amazon to make critical, fast, and accurate decisions that can continuously adapt to 

increasingly changing environmental conditions. 

To clarify the findings based on the theoretical foundation used, Table 4.1 below is presented as a 

synthesis of practice and theory. This synthesis was conducted by grouping five main aspects: demand 

forecasting, operation automation, inventory management, dynamic pricing, and decision-making. 
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These five groups of aspects were then linked to the theory previously presented in the literature review 

and findings from the study of Amazon's operational processes. 

Table 1. Demographic Profile of Respondents 

Aspect Theoretical Background Amazon Operational Practices 

Demand 

Forecast 

AI and big data can improve predictive 

accuracy and operational efficiency 

(Wamba et al., 2016). 

Amazon uses machine learning in 

anticipatory shipping and also Amazon 

Forecast to predict demand before a 

customer transaction occurs. 

Operational 

Automation 

Intelligent operations and resilience 

are supported by AI through digital 

twins and autonomous systems 

(Ivanov & Dolgui, 2020). 

Robotics (Proteus, Hercules, Sequoia) and 

computer vision are integrated into the 

picking and packing process 

automatically. 

Inventory 

Management 

Real-time analysis driven by big data 

helps inventory allocation and control 

(Wamba et al., 2016). 

Amazon's inventory system is based on 

predicting demand data and 

automatically allocating stock using 

Amazon Forecast. 

Dynamic 

Pricing 

Dynamic pricing or flexible and 

responsive pricing is supported by big 

data (Gunasekaran et al., 2017). 

Big data and AI algorithms are used to 

adjust product prices in real-time on the 

Amazon platform. 

Decision-

making 

AI and big data dashboards support 

fast and accurate decision making 

(Akter et al., 2016). 

The use of SageMaker and AWS 

dashboards is used by Amazon to support 

managers in making data-driven 

decisions. 

 

Challenge in Implementing AI and Big Data at Amazon 

Although Amazon's success in integrating artificial intelligence (AI) and big data has resulted in various 

innovations and efficiency in operational processes, it is important to recognize that these achievements 

are also accompanied by complex challenges. One of the main obstacles faced is related to the complexity 

of technology and system scalability. Implementing AI and big data on a global scale requires a large and 

stable digital infrastructure, as well as a sophisticated cross-division integration system in order to be 

able to function synchronously (Collins et al., 2021). Amazon also faces challenges in terms of data quality. 

Although companies have access to huge volumes of data, the data used must be accurately filtered, 

cleaned, and classified so that AI algorithms can produce valid outputs. Unstructured or irrelevant data 

can cause bias in the return of decisions and lower the performance of the predictive system (Wamba et 

al., 2016). This challenge becomes more significant when it comes to customer data because it is directly 

related to privacy and consumer protection aspects. 

The organizational aspect is also a challenge in itself. Changes brought by digitalization often 

demand changes in work structure, organizational culture, and human resource skills. Amazon must 

ensure that every business unit and its employees can adapt to data-based systems and automation that 

require retraining and adaptive leadership (Sjödin et al., 2021). Resistance to technological changes is a 

common obstacle in digital transformation, which if not managed properly can slow down the 

innovation process. Amazon also has to face increasing regulatory and ethical pressures along with the 

massive use of AI and big data, the collection and processing of large amounts of customer data raises 

concerns regarding privacy, information security, and algorithmic transparency. Amazon is required to 

not only ensure legal compliance, but also build public trust by applying ethical principles in the use of 
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advanced technology. This is a strategic challenge that must be managed sustainably so that the digital 

transformation that is carried out does not pose a reputational risk and operational obstacle in the future 

(Lin, 2024). 

Amazon has recognized the pressure on infrastructure and operational capacity in supporting the 

growth of the use of AI and Big Data. The CEO of Amazon Web Services (AWS), Andy Jassy, mentioned 

that the growth of AWS is hindered by the capacity of the data center, including the scarcity of AI chips, 

server hardware components and limited energy supply (Palmer, 2025). In overcoming the above, 

Amazon has introduced various formal solutions through AWS products. An example is SageMaker 

Unified Studio, an integrated environment for developing data and AI, designed to simplify end-to-end 

workflows and ensure integrated data governance, including processing unstructured data so that it can 

be used reliably for AI model training (Sekiyama et al., 2024). In addition, AWS also recognizes a number 

of obstacles in generative AI (GenAI) adoption, including ROI uncertainty, difficulty in technology 

adoption, security issues, and legacy system integration, issues that are very relevant to companies such 

as Amazon (Jenkins & Ngando, 2025). In overcoming these challenges, AWS provides a series of 

infrastructure solutions such as automated data quality identification services, proven ROI evaluation 

frameworks, and secure integration patterns with legacy systems, to accelerate and ensure successful 

implementation of GenAI in the industrial sector. AWS emphasizes that IT leaders face complex SaaS 

application security and management challenges due to the proliferation of SaaS services, but solutions 

such as AWS AppFabric are designed to simplify multi-application integration, strengthen security, and 

increase productivity in the increasingly complex AI generation landscape (Hinds & Lozada, 2024). 

 

DISCUSSION 

The findings of this study demonstrate that the integration of artificial intelligence (AI) and big data not 

only generates efficiency but also transforms Amazon's operational processes. This proves the theory 

that technology is not just a tool but a crucial element in creating competitive advantage (Vial, 2019). 

Practices such as anticipatory shipping, dynamic pricing, robotic automation, and real-time dashboard-

based decision-making at Amazon demonstrate that digital innovation can reshape operational work 

structures. In addition to supporting previous theories, these findings provide a new contribution, 

combining adaptive and predictive approaches within a single, integrated operational system. This 

demonstrates the dynamic and holistic role of digital technology in operational activities. The study 

reveals that Amazon's success in integrating various technologies such as machine learning, vision 

systems, and real-time analytics based on AWS and SageMaker has created an autonomous, responsive, 

and sustainable operational ecosystem, with more than 750,000 robotic units and AI systems such as 

DeepFleet that have been proven to increase efficiency by up to 10%, Amazon is a real representative of 

digitalization applied comprehensively to address modern operational challenges and solutions.  

Although this study succeeded in providing a comprehensive exposition of Amazon's digital 

practices in integrating artificial intelligence (AI) and big data into its operations, there are some 

limitations that may affect the depth and scope of the findings. First, the method used in this research is 

a qualitative case study based on secondary documentation. Although this approach is effective in 

exploring phenomena in a rich context, it also brings limitations related to data validity, considering that 

the data used was not obtained directly through interviews or field observations (Hollweck, 2015). 

Dependence on secondary sources also means that information that is not officially published by the 

company cannot be accessed which has the potential to eliminate internal dimensions such as 

organizational challenges or implementation conflicts. 

The second limitation is related to the generalization of results. This study focuses exclusively on 

Amazon, a multinational technology company with a scale of resources, and an incredibly large digital 

ecosystem. This condition makes the context of Amazon not fully comparable to small or medium-sized 

companies, or companies from different industry sectors. Therefore, the findings must be understood as 
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a specific study context, not a universal formula (Eisenhardt, 1989). To strengthen external validity, 

researchers can then adopt a cross-company or cross-industry comparative approach in order to test 

similar digital technology integration approaches that can succeed in different conditions. 

The challenges of AI and Big Data integration are dynamic, evolving with time and the complexity 

of technology. Amazon openly admits that the adoption of technology such as generative AI faces various 

obstacles, including integration with old systems, data privacy protection, and investment feasibility 

assessment (Jenkins & Ngando, 2025). AWS responds to this challenge by providing solutions such as 

AppFabric, ROI evaluation framework, and Amazon SageMaker aimed at reducing integration load and 

system risk. However, this solution approach is still not free from technical and ethical implementation 

barriers (Hinds & Lozada, 2024). Therefore, this study could be more complete if it included a discussion 

of technical limitations and long-term challenges faced by companies, as well as mitigation strategies 

carried out by companies. 

This research enriches and contributes to the growing literature on digital transformation by 

providing a new perspective that combines the integrated application of artificial intelligence and big 

data in the context of innovation. While previous research has tended to discuss these two technologies 

separately, this study emphasizes the integration of AI and big data to form an adaptive, analytics-based 

operational system. Amazon has demonstrated that leveraging these two technologies enables the 

company to run predictive operational processes through dynamic demand forecasting and pricing, as 

well as faster and more efficient decision-making. 

 

CONCLUSION 

Based on the research findings, the authors recommend that companies adopting AI and big data into 

their operational processes as a form of digital innovation: prepare a robust infrastructure to respond to 

digital change. Companies also need to provide internal training to ensure that the technology is not only 

used technically but also strategically in operational processes by all units involved. Future research is 

expected to explore the long-term impact of AI technology adoption and big data utilization on business 

sustainability and resilience. Furthermore, future research can strengthen this documentation study by 

considering interviews to gain a firsthand perspective of the technology users. 

 

RECOMMENDATIONS 

Based on the study’s findings, several strategic recommendations are proposed to support effective and 

sustainable AI adoption within the Malaysian public sector and potentially across ASEAN. Firstly, the 

government must prioritise AI literacy for public managers, extending beyond technical skills to include 

ethical awareness, critical thinking and confident application in administrative contexts. Structured, 

role-based upskilling programmes that incorporate hands-on training and practical application are 

essential. Existing initiatives such as MyDIGITAL, AI Untuk Rakyat, and public-private partnerships (e.g. 

Microsoft’s MyDIGITAL GovTech Innovation Partnership and Google’s AI at Work 2.0) lay a strong 

foundation. Programmes led by the Public Service Department, such as the Competency Excellence 

initiative, also facilitate exposure to emerging technologies through training and international 

attachments. These efforts should be scaled and institutionalised to build a future-ready, AI-capable civil 

service. 
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