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[bookmark: _Toc176864370]Chapter 1: Introduction
[bookmark: _Toc176864371]1.1 Background of the study
[bookmark: _GoBack]Supply chain management is one of the key pillars of the success of the business of e-commerce organisations. In various ways, effective supply chain management ensures success for e-commerce organisations and these are improved customer relationships, increased efficiency in executing all operations, proper inventory management and many more. Successful completion of all these activities can contribute to the enhancement of the revenue of the companies. Not only the revenue, but effective supply chain increases the efficiency of the operation of the business organisations also (Hugos, 2024). 
This helps to improve the quality of customer experience which helps to develop a good reputation in the market. In this context, it is understood that effective supply chain management always helps business organisations in the e-commerce industry to create both a good reputation and revenue. Due to this reason, it is highly mandatory for e-commerce organisations to perform supply chain management with the utmost level of efficacy. 
Through proper supply chain management, the companies of all industries, including the companies in the e-commerce industry can ensure their customers that at the point of purchase of the products or services, those are truly effective and beneficial for purchasing for the consumers (Blanchard, 2021). In this way, it helps to develop a concrete positive image in the minds of the consumers. This ultimately helps to have a competitive advantage for the companies. Supply chain management helps to increase efficiency in other ways. The reason behind this claim is that through effective supply chain management, the companies can develop a strong network among all the parties associated with the parties responsible for converting the raw materials into specific products. 
Therefore, by developing a strong network, it becomes easier for company officials to discuss and analyse the market in a detailed manner. This enables them to identify the potential barriers in the market and they can easily find out the solutions to overcome the barriers. This ultimately helps them to avoid all sorts of potential losses and make profits more than their expectations (Jahanbakhsh Javid and Amini, 2023). 
This means that in this modern era, the importance of supply chain management has been massively increased for the success of business organisations. Along with the advancement of the day; the use of technology has also been increased in supply chain management. As an example, it has been found that in some recent eras, various companies have started using Blockchain technology to perform supply chain management. This technology increases traceability and real-time visibility of the supply chain operations. Through this, it becomes easier for the supply chain officials of the business organisations to track and record various activities into various kinds of things (Hastig and Sodhi, 2020). This ultimately helps the organisations to manage the supply chain operations with the utmost level of efficiency. At the same time, along with Blockchain, artificial intelligence (AI) and robotics are also helpful for effective supply chain management of business organisations. 
Implementing AI enables the supply chain officials of the companies to easily address all problems regarding supply chain resilience. Not only identifies the problems, but this provides ideas of proper avenues for resolving the issues. As an example, it can be said that implementing AI brings various kinds of features like machine learning, big data, deep learning and many more. Due to this reason, it is also understood that machine learning helps companies automate all their contractual agreements with suppliers (Modgil et al., 2022). 
This is helpful for the companies to develop an effective and seamless procurement strategy for them. On the other hand, big data comes up with efficiency in avoiding redundancy throughout the supply chain processes. One of the crucial things is that by reducing and avoiding redundancies, it becomes easier for companies to improve their decision-making process for conducting supply chain operations (Modgil et al., 2022). 
Moreover, through the help of Big Data, AI can easily analyse market trends. This provides a suitable idea for the supply chain officials to identify the demands of the customers. Based on the demands of the customers, the companies can place orders to the suppliers for the raw materials necessary for manufacturing the products that can fulfil the demands of the consumers (Haleem et al., 2022). In the case of e-commerce organisations, AI helps them to analyse past sales, recent trends and the pricing of the products sold by competitor organisations in the market. Likewise other organisations, this also helps the e-commerce organisations to develop proper management of the market and based on that they collect their necessary materials from their suppliers. The same goes for robotics also. Utilising robotics can be beneficial by multiple ways. 
In one way, the robots can provide labour to the supply chain officials as this can help to increase the overall efficiency in executing supply chain works. This increases the productivity in the supply chain department of the organisations by performing error-free work in large volumes. In this way, robotics helps to streamline all the operations of the supply chain management (Kaledio and Dylan, 2024). Considering all these factors, detailed research work is going to be conducted in this study to explore the specific areas of roles played by robotics and artificial intelligence (AI) in the supply chain management of e-commerce organisations.  
[bookmark: _Toc176864372]1.2 Significance of the research
This research investigation is significant enough to develop concrete knowledge about the things like significance and relevance of artificial intelligence and robotics technologies for the purpose of successful and seamless execution of supply chain management for e-commerce organisations. One of the crucial things is that it is already observed that in the international market, e-commerce organisations are becoming popular with each passing year. Following the advent of the internet, the concept of e-commerce companies has emerged in the market. Gradually this is becoming as important as the companies that run their businesses through traditional ways can be helpful in this context. 
Enhancement in the overall number of internet users across the world is one of the key reasons behind the increased popularity of e-commerce organisations (Gelder, 2024). Currently, more than five billion internet users are there across the world. Besides this, it has been found that because of the growing popularity of e-commerce organisations, global market experts are expecting that by the end of 2024, e-commerce sales in the retail market will exceed 6.3 trillion USD globally (Gelder, 2024). 
Experts are also expecting that in the coming years, this amount will increase. Organisations like Alibaba, Ebay, Amazon and other companies are emerging as stalwarts in the e-commerce market.  Due to the increased popularity of the e-commerce business, Alibaba has been able to earn 23% of total gross merchandise value (GMV). Amazon has earned 12% GMV (Coppola, 2024).
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Figure 1: Gross merchandise value of e-commerce organisations
(Source: Coppola, 2024)
These indicate that the entire popularity of the e-commerce business is increasing. Due to this reason, having knowledge about the supply chain management process used by leading e-commerce organisations in the world is also very important as effective supply chain management is highly necessary to run the business of the e-commerce organisations with the utmost level of efficacy. 
On the other hand, it is observed that the rate of using AI in the supply chain operations of the current companies is also increasing gradually. It has been observed that by 2032, AI adaptation in the e-commerce sector is projected to grow by 45% (linkedin.com, 2024). These show the high prevalence of AI utilisation in the supply chain management of e-commerce organisations.
Based on these, it is understood that since this research work focuses on detailed aspects of the implementation of AI and robotics in the supply chain management of e-commerce organisations, it will cover all the aspects of this including the benefits and challenges associated with AI and robotics implementation in the supply chain management of the e-commerce organisations along with the mitigation strategies of these. Due to this reason, it is understood that the significance of this research is that it will help to increase knowledge about how e-commerce organisations in the world can benefit from using robotics and AI in the path of supply chain management. 
[bookmark: _Toc176864373]1.3 Problem statement
Managing supply chain operations in e-commerce organisations is not an easy task. Various kinds of problems can take place in the time of executing supply chain operations. One of the crucial things is that since the business of the e-commerce organisations runs through the internet, long-haul problems take place in the supply chain of the e-commerce companies. The reason behind this is that sometimes, e-commerce organisations need to collect some materials from the suppliers that are located in faraway places. At the same time, sometimes, e-commerce companies need to deliver the products to the customers who are located in distant locations (Tokar et al., 2021). 
Sometimes it can even take a week or more to reach the actual destinations in terms of both inbound and out-bound supply chains. In the path of this, various issues can take place and those are mismanagement in logistics, unexpected delays due to unknown road conditions, product damage and many more (Adeniran et al.,2022). Apart from this, the officials who work in the supply chain departments of the e-commerce organisations; need to go through various kinds of repetitive tasks. 
This makes it hectic for them and for this, they sometimes make errors in their work. Occurrences of errors can harm the entire supply chain efficiency as errors in issuing orders, errors in tracking the logistics and many more can take place. In this context, it is understood that all these issues can completely harm the supply chain operations and this can have negative impacts on the performance of the businesses of the e-commerce organisations. One of the crucial things is that implementing technologies like AI, robotics and others can be effective in mitigating these issues and increasing the overall efficiency in supply chain efficiency of e-commerce organisations (Tong et al., 2021). 
AI can be helpful in this context, as implementing AI can easily analyse data, automate processes, and predict potential disruptions. Therefore, through utilising AI, the supply chain officials can benefit as it would reduce the occurrence of errors in all activities. Therefore, the difficulty in the works can be mitigated and all sorts of logistic issues can be predicted. Thus, utilising AI and robotics the issues in the supply chain of the e-commerce organisations can be mitigated. 
[bookmark: _Toc176864374]1.4 Rationale of this study
Here the issue is the complex nature of supply chain operations of the e-commerce organisations. One of the crucial things is that in most of the cases, all are effective as with the help of this, it is understood that while working in the supply chain operations, the employees face various issues. 
These are long-haul issues, errors in the works, delays and many more. Since in the supply chain departments, the employees need to communicate with the suppliers, place orders for raw materials, conduct market analysis and many more, sometimes, it becomes difficult for them to manage everything. In this context, AI and Robotics can be helpful to mitigate these issues. One of the crucial things is that if AI is implemented, then this technology can automate the tasks of the supply chain operations. 
AI can perform the work more effectively than the human workforce. Due to this reason, it is understood that implementing AI is a solution to this issue (Modgil et al., 2022).  Since AI has a feature of Big Data, this helps the supply chain officials of the e-commerce companies to conduct market research so that they can make effective decisions to have the desired success in their businesses. At the same time, through implementing robotics, the entire work of the supply chain departments of e-commerce organisations can be streamlined. Therefore, it is understood that through AI and robotics, the overall level of efficiency in the supply chain operations of e-commerce organisations can be improved.
[bookmark: _Toc176864375]1.5 Research Aim
This research aims to explore the significance of robotics and AI in the path of supply chain management for various e-commerce organisations across the world. One of the crucial things is that this research would cover the areas of benefits of using AI and robotics in the supply chain operations of the e-commerce organisations along with the challenges and mitigation strategies. 
[bookmark: _Toc176864376]1.6 Research Objectives
The objectives are:
· To obtain data about challenges faced by e-commerce organisations in their supply chain operations 
· To gain knowledge about ways to mitigate the challenges 
· To evaluate how AI and robotics can help to mitigate these challenges 
[bookmark: _Toc176864377]1.7 Research Question
RQ1: What are the challenges faced by e-commerce organisations in their supply chain operations?
RQ2: What are the ways to mitigate the challenges?
RQ3: How AI and robotics can help to mitigate these challenges? 
[bookmark: _Toc176864378]1.8 Structure of the Dissertation
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Figure 2: Dissertation structure
(Source: Self-created)
[bookmark: _Toc176864379]1.9 Definition of the key term
Here the key terms used in this study are:
Artificial Intelligence: This is a technology that enables computers to perform various kinds of activities with increased efficiency than human beings. 
Robotics: Robotics is also a form of technology that includes the activities of manufacturing and designing robots and uses those for performing any task which is done by human employees.
Supply Chain Management: This is the system of managing the flow of goods for the companies from the ends of the suppliers to the doorsteps of the consumers via the manufacturing companies 
E-Commerce Organisations: This is a type of organisation that runs their businesses through online platforms.
Artificial intelligence in Supply chain management: This is the activity of implementing artificial intelligence in various works related to supply chain management. 
Robotics in Supply Chain Management:  This is the activity of implementation of robotics technology for performing supply chain management.       


[bookmark: _Toc176864380]Chapter 2: Literature Review
[bookmark: _Toc176864381]2.1 Introduction of the Research
A literature review can be considered a research method which ensures the usage of a more or less systematic measure of collecting and synthesising previous research results and outcomes towards critically exploring a new research phenomenon (Snyder, 2019). Here, a logical and argumentative literature review has been performed with the idea of exploring the way Robotics and Artificial intelligence are playing a critical role in the supply chain process of E-Commerce organisations. 
[bookmark: _Toc176864382]2.2 Analysis of Previous Research
[bookmark: _Toc176864383]2.2.1 Context of the Research
A logical context of the research entails the idea that the Supply Chain Management segment of an organisation represents the area of business operation that looks after creating a network of connected independent organisations that mutually work and cooperate to work together towards a primary purpose or goal (Wieland, 2021). It also indicates the logical management and flow of product, service, goods, and resources from procurement to raw material as well as the delivery of it to the final destination. Similarly, the performance of supply chain activity within e-commerce organisations entails the ability of the organisation to meet consumer demand according to warehousing, inventory management, availability of product, logical flow of product from warehouse to destination and timely delivery (Wieland, 2021). 
[image: ]
Figure 3: Supply Chain Process in E-Commerce
(Source: Wieland, 2021)
It is being addressed by Wang et al., (2020) that within an e-commerce organisation, the overall process of supply chain occurs with the constitution of a network along with an one-way flow of information which starts from suppliers and ends with consumers. In this context, the adaptation of a streamlined service, and the emergence of Artificial Intelligence and Robotics are also considered in the supply chain considering which e-commerce organisations have been achieving a successful and efficient supply chain activity (Wieland, 2021). 
[bookmark: _Toc176864384]2.2.2 Definition of AI in Supply Chain Management with Example
With the emergence of technology and advancement in supply chain management, it is now essential to understand the term Artificial Intelligence and its emergence in the supply chain activity. According to Toorajipouret al., (2021), AI is a technology which can enable and alter the machinery attributes of computers to work with the adaptation of human intelligence. 
The emergence of AI in the supply chain also represents the knowledge of using algorithms that ensure the improvement of the supply chain and inventory process based on the offering of demand forecasting, procurement and logistics automation. On the contrary, Helo and Hao (2022) have addressed that AI is considered an emerging field in computer science that learns from experience and makes decisions similar to human intelligence. Within supply chain management, AI performs with the utilisation of machine vision, natural language processing, pattern recognition, and also with learning systems (Garg and Goel, 2021). Lastly, it is also being argued by Belhadiet al., (2024) that with the adaptation of AI in the supply chain process, the primary activity which is occurring indicates determining lead-time, quality, stock-out probability as well as fill rate. Moreover, to create and maintain flexibility, offering consumers value, timely delivery of products, tracking items in warehouses, demand forecasting by exploring consumers' previous purchase history and running a seamless supply chain process, AI is essentially integrated into the betterment of the supply chain process altogether (Belhadiet al., 2024). 
[bookmark: _Toc176864385]2.2.3 Definition of Robotics in Supply Chain Management with Example
A logical definition of robotics in supply chain management entails a type of intelligence machine that performs assigned tasks with a higher degree of autonomy. According to Shamout et al., (2022), Robotics is known to perform within the supply chain based on the absence of human control and influence and it runs organisational activity with the usage of robotics arms, autonomous vehicles and articulated robots. On the contrary, Attaran (2020) has established the argument that with 10% worldwide supply chain adapting, robotics have achieved a greater amount of efficiency based on the approach of robots in performing picking, palletising, and unloading. This essentially has turned the supply chain to be faster, more efficient, safe and more productive. 
It is also being discussed by Nielsen et al., (2023) that within the dynamic business context, robotic process automation ensures repetitive, rule-based operation and timely handling of products and goods in the supply chain by increasing productivity and reducing operational costs altogether. The usage of case study research design has ensured the identification of such critical knowledge on robotics and its relevance to addressing its usage in the supply chain. Lastly, as argued by Khan et al., (2022) the purpose of flexible integration of systems and tools in the supply chain, reducing price constraints, performing digitised procurement, and enhancing the production process, robotic process automation is known for its imitation of human behaviour that ensures a timely performing of autonomous machinery work within the supply chain. 
[bookmark: _Toc176864386]2.2.4 Supply Chain Management Practice in E-Commerce Organisation
According to Bragin et al., (2020), supply chain management (SCM) practices are the backbone of the business of any e-commerce organisation. It helps e-commerce organisations move materials from their respective factories to the warehouse and then from the warehouses to the doorsteps of the customers. This means, that if it is reviewed critically, then it can be understood that effective supply chain management practices always help the e-commerce organisations to deliver the required products of the customers on time. 
In this way, it helps to increase loyalty among the customers towards the respective e-commerce companies (Braginet al., 2020). After the pandemic, digitalisation has been integrated into all aspects of the lives of human beings and so in their shopping habits. In this way, the overall number of internet audiences has grown and the significance of the e-commerce organisations has been increased. Due to this reason, supply chain management has become an important factor behind their success as effective SCM practices define their delivery performance. Various kinds of issues can take place in the overall supply chain operations of e-commerce organisations (Braginet al., 2020). 
These are issues in inventory management, product returns, issues in supply chain visibility, consumer expectations, and many more. It is the responsibility of the supply chain officials of e-commerce organisations to work on these aspects to manage the entire supply chain operations with the utmost level of efficiency (Groenewald and Kilag, 2024). Through balancing shipping costs the inventory can be managed, they should also handle the overall returns and many more. All these issues should be mitigated.    
[bookmark: _Toc176864387]2.2.5 Up-Stream and Down-Stream Supply Chain Process
According to the purpose of understanding the way the overall supply chain activity occurs in the e-commerce business platform, exploring its upstream and downstream supply chain process is essential here. As stated by Wu (2021) the e-commerce organisation is known to follow a functional networked structured model within its supply chain under which logistics activity happens in the up-stream segment and capital and information flow occurs in the down-stream segment. For example, E-Commerce organisations like Amazon are known to connect with organisations and suppliers that are involved with the early stage of production from raw material sources and supplying components. 
[image: ]
Figure 4: E-Commerce Supply Chain Process
(Source: Xiao et al., 2021)
The approach of connecting with those suppliers and adapting the packages, and the storing of the product and goods occurs at the warehouses of Amazon organisation (Xiao et al., 2021). Then in the downstream supply chain, adapting orders of consumers, Amazon ensures selecting and finding the product within the warehouse and ensures its logical and streamlined flow from the warehouse to the logistics company and eventually a timely delivery to the consumers (Zhang et al., 2023). In the downstream process, the supply chain activity of e-commerce is also entitled to tracking inventory levels, managing the orders of consumers and clients, establishing new marketing strategies and the approach transporting products and goods from the warehouse to various points of distribution. 
[bookmark: _Toc176864388]2.2.6 Emerging Issues in the Supply Chain Management Practice of E-Commerce Organisation
Since in the previous part, both the areas of benefits and challenges regarding SCM practices in e-commerce organisations are explored, it is necessary to shed light on the issues as this can hamper the entire SCM that can harm the business outcome of the e-commerce companies. As opined by Durowojuet al., (2020), in all internet and technology-based businesses, incidents of information security breaches caused by cyber-attacks are very common and frequent. In this modern era, the number of organisations operating in e-commerce settings is increasing and since the entire operations of the businesses are dependent on the various e-commerce platforms, any issue can cause tremendous harm to them (Durowoju et al., 2020). 
As an example, it can be said that in the year 2014, the internationally famous e-commerce organisation eBay experienced cyber-attacks and data loss. This ended in losing 200 million USD in revenue of this organisation (Durowoju et al., 2020). Therefore, this article has clearly stated the extent of the issue like data loss faced by any e-commerce organisation that can harm all its operations including supply chain management. The reason is that as e-commerce organisations need to store data regarding their inventories, financial performances and other crucial activities, loss of these data can make their businesses vulnerable. 
On the contrary, challenges which are also emerging in the supply chain management practice of E-commerce organisations entail pricing and distribution complexity, inability to understand the needs and expectations of the target market, the purpose of maintaining supply of specific products, lack of demand forecasting ability, infrastructure deficiency and eventually security issues of organisational and consumers data (Watson, 2023). 
[bookmark: _Toc176864389]2.2.7 Emergence of Technology in Supply Chain Management Practice in E-Commerce Organisation
The functionality which has been established and improved in the supply chain management practice of e-commerce organisations entails the integration of information systems and technology as well as the highest usage of connected networks (Dragomirov, 2020). Some of the primary technological advantages which have emerged in the supply chain management of e-commerce organisations represent the Internet of Things, Big Data Analytics, and Cloud Computing. 
On the contrary, Wu (2021) by performing a secondary data collection and analysis method has identified that the emergence of technology in the e-commerce supply chain has occurred due to the development of the “Unbounded Retail” as a basis of strategic development. The collection of previous research results by authors justifies the idea that the emergence of technology essentially has occurred in the e-commerce supply chain with the increased importance of performing market transactions and also to bring innovation in the traditional process. 
Logical exploration of knowledge by Wang et al., (2020) has identified by primary data of cross-border e-commerce organisations that the advancement of IT gaining momentum in competitive organisations has ensured running logical flow of information, better tracking of products and timely delivery in the supply chain platform. This essentially has occurred with the adaptation of technologies like Artificial Intelligence, Machine Learning, Robotics, new IT infrastructure, Cloud Computing, Blockchain, and Big Data Analytics. Lastly, the previous literature-based knowledge of Liu et al., (2021) indicates that the emergence of technology in the supply chain activity of e-commerce organisations has occurred to establish smart logistics, ecological and smart supplier groups, technology-platform-based operation centres, and technological demand groups. 

[bookmark: _Toc176864390]2.2.8 Benefits Achieved from AI Integration in Supply Chain Management of E-Commerce Organisation
According to Nazet al., (2022), technology like AI is highly helpful for e-commerce organisations in the path of increasing the overall level of customer satisfaction. Through the help of AI, the supply chain officials of e-commerce companies can always be able to collect data about the market and utilise those in their businesses. This ultimately helps them to improve their customer experience. The reason behind this claim is that implementing AI helps supply chain officials to execute tasks like supply chain planning, demand forecasting, reducing costs and many more (Nazet al., 2022). Efficiency in all these ultimately helps to increase the quality of the outcome of the supply chain operations that increases the overall performance of the businesses of the e-commerce organisations. 
In this context, Modgil et al., (2022), have focused on another area of benefit of AI implementation in the supply chain management of e-commerce organisations. This new area of resilience. The authors of this article have opined that along with bringing efficiency in planning and demand forecasting, implementing AI also brings facility-like transparency, offering personalised solutions to stakeholders of the upstream and downstream supply chain, assurance of last-mile delivery and many more (Modgil et al., 2022). In this way, implementing AI reduces the potential of any kind of disruption in the supply chain and ultimately contributes to developing resilience in the supply chain operations of e-commerce organisations. As a result, the overall rate of implementing AI in the supply chain operations of organisations throughout the world and the experts in this field are expecting that by 2025, the rate of wide-scale adaptation of AI in the supply chain will be 30% (Thormundsson, 2023).  
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Figure 5: Rate of AI adaptation in supply chain of E-Commerce
(Source: Thormundsson, 2023)
[bookmark: _Toc176864391]2.2.9 Advantages of Robotics Integration in Supply Chain Management of E-Commerce Organisation
According to Chauhan et al., (2022), likewise, artificial intelligence; robotics is another cutting-edge technology that can be beneficial for use in the path of the supply chain of e-commerce organisations. Implementing this technology ultimately helps to manage the overall supply chain operations and decision-making. The authors opined that the total population is increasing across the world in a rapid way and the experts assume that by 2050, the potential population will be 10 billion. Therefore, the responsibility of the e-commerce organisations would also increase as their overall number of customers would be increased. Due to this reason, e-commerce organisations would be significantly required to establish smart and effective supply chain operations for the sake of having the ability to deliver the orders placed by the customers within the least possible time. 
As opined by AlRushood et al., (2023), Robotics plays a very significant role here. The reason is that the robots can perform the pick-and-place operations better than the human intelligence. Due to this reason, it is seen that in most of the cases, all are effective and with the help of this, the overall level of optimisation of each activity of the supply chain can be increased. It is also necessary to track the locations and conditions of the logistics in the supply chain as disruption in logistics can hamper the reputation of the e-commerce companies. 
Therefore, robotics helps to track the conditions of the logistics with the utmost level of efficiency (AlRushood et al., 2023). In the time of the pandemic, the popularity of robotics in the supply chain for e-commerce organisations increased with implementing this; the e-commerce organisations were able to run their operations by maintaining social distancing and safety. This is used in the post-pandemic situation also through robots; the companies are being to deliver the goods to more customers within a limited amount of time. This is another area behind the increasing popularity of robotics in the e-commerce supply chain. 
[bookmark: _Toc176864392]2.2.10 Negative Impacts Entitled with AI Integration and Usage in Supply Chain Management of E-Commerce Organisation
The article authored by Luo and Choi (2022), has highlighted the fact that despite having massive benefits associated with implementing AI in SCM practices, e-commerce companies face various issues including cyber-attacks because of the existence of the internet. The authors claimed that as consumers and companies conduct transactions on the internet, the potential of breaching confidential personal data is there. Every 40 seconds cyber-attacks and phishing attacks take place. This has been justified by an article authored by (Fang and Wang, 2021). It has explored many more issues like transaction credit risk, leakage of information risk and many more. 
Therefore, selecting these articles has been helpful in finding out the risks associated with SCM practices in e-commerce. All the selected articles helped to understand the overall landscape of SCM practices of e-commerce organisations in this modern era. These issues can be highly harmful for the overall supply chain process. The reason is that in most of the cases, leaking of data regarding the supply chain can cause breaching of the data of the suppliers and the customers (Fang and Wang, 2021). The order information of the customers can also be leaked. Sometimes, the customers of the e-commerce organisations place orders of confidential items. In this way, the secrets of the businesses of the companies can be leaked. As an example, it can be said that in 2023, only in the US, 2769 entities of supply chain cyber-attacks took place (Petrosyan, 2024).
[image: ]
Figure 6: Growing cyber attacks on supply chain
(Source: Petrosyan, 2024)
[bookmark: _Toc176864393]2.2.11 Complexity of Robotics and its Impact on Supply Chain Management of E-Commerce Organisation
According to Wu et al. (2024), despite the mentioned challenges, safety concerns are there in robotics technology. The areas like hacking, liability of the autonomous systems and many more are there associated with the robotics in the supply chain operations of the e-commerce organisations. The authors of this article have also stated that safety concerns take place in the form of under-prompt attacks and under-perception attacks. Due to this reason, proper knowledge regarding the safety concerns among the employees working in the supply chain departments of e-commerce organisations needs to be developed. One of the crucial things is that this can help to protect the companies from the grab of these risks. Apart from this, it is also seen that along with the safety concerns, the issues of cognitive and physical reasoning are also there. 
As stated by Ortenzi et al. (2021), The reason behind this claim is that, unlike human employees, robots lack a vision or the goal of any action until and unless they are instructed to do anything. Therefore, it is seen that in most cases, all are effective with the help of this, it is seen that in e-commerce companies, the officials need to have proper planning for dealing with the situation where the number of orders is very high and it becomes difficult and hectic for them to deliver all the products ordered by the customers. The robots cannot perform this because of the mentioned issues. These are the complexities related to robotics. 
[bookmark: _Toc176864394]2.2.12 Required strategies, practices and skills regarding AI and Robotics to make supply chain management practices of e-commerce organisations effective and efficient
As per the view of Wu et al. (2024), as it is observed that large language models and vision language models are the two areas of robotics where the issue like under prompt attacks and under perception attacks take place. Here, various kinds of strategies are required and those are designing adversarial attacks on the LLM/VLM-based robotics system, empirical analysis, highlighting vulnerabilities and safety concerns and many more. By utilising the strategy like designing adversarial attacks, the supply chain officials of the e-commerce organisations can easily outline potential attack methods and put shields to the path of those attacks. 
At the same time, through strategies like highlighting the vulnerabilities and safety concerns, the detailed aspects of the vulnerabilities can be identified and proper protection measures can be implemented. On the other hand, to mitigate issues like lack of vision or goal of the actions, the operators need to implement hardware like high-quality cameras, Intel RealSense sensors, LIDAR sensors, stereo cameras and many more. Implementing all this hardware can help the robots to develop increased vision capabilities (Tadic et al.2022). Through these, these issues can be mitigated and the supply chain operations of e-commerce organisations can be more effective and efficient.   
[bookmark: _Toc176864395]2.3 Theoretical Underpinning
Disruptive Innovation Theory
A logical understanding of Disruptive Innovation Theory represents the involvement of technology within the business process along with the improvement of the business model to establish a new market and value network (Kivimaa et al., 2021). The application of the theory also stipulates the idea that to create a new market value within an existing market segment, integration of new product and service offering or technology ensures the creation of a more improved system and process that ensures effective value creation (Kivimaa et al., 2021). The application of the theory is also prominent in the case of addressing the role of AI and robotics in the supply chain. This is because, with a logical integration of technology in the supply chain process, an improved supply chain process performs accurate forecast demand, maintains a logical flow of the supply chain process and acts proactively according to the demand requirements of the marketplace. Similarly, the integration of both the technology and their role played in e-commerce organisations, developing value for the consumers and also enhancing the performance of the supply chain justifies the application of the theory here. 
Resource-Based View Theory
A critical understanding of the Resource-Based View Theory represents the knowledge that the ability of an organisation to be competitive is essentially dependent upon its resource and capability segment. The theory also stipulates the idea that within the supply chain, an essential integration of resources and capabilities essentially affects the performance of the supply chain process and enhances competitiveness over the other competitors (Davis and DeWitt, 2021). 
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Figure 7: Resource-Based View Theory
(Source: Davis and DeWitt, 2021)
Here, with the idea of the research that the integration of AI and Robotics can ensure improvement in the overall supply chain management process, this justifies the resources and capabilities that both disruptive technology and innovation offer to the business activity (Davis and DeWitt, 2021). For example, the ability of e-commerce organisations to perform critical demand forecasting and consumer data analysis under disruptive technology can enable them to set the supply chain process to meet market demand. 
Socio-Technical Systems Theory 
Now, a critical understanding of Socio-Technical Systems Theory represents the knowledge that the design and performance of an organisation can only be achieved with a successful integration of societal and technological factors under one segment (Münchet al., 2022). The understanding of the theory also stipulates the factor that within a complex system, adapting and integrating both social and technological factors not only ensures the improvement of a business process but also determines the improvement of the sub-systems and their performance as well (Münchet al., 2022). 
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Figure 8: Socio-Technical Systems Theory
(Source: Münchet al., 2022)
Here, the application of the theory is addressing the idea that within e-commerce organisations, the application of technology like robotics and AI can bring efficiency to the supply chain process which in turn can enhance the supply and demand attributes along with a better service offering for the consumers. Thus, with a logical integration of the theory, determining the way e-commerce organisations can achieve efficiency with the adaptation of AI and robotics, the application of Socio-Technical Systems Theory is justified here. 
[bookmark: _Toc176864396]2.4 Gaps in the Previous Literature
The main gap in this literature is that it has thoroughly analysed the detailed aspects of the topic of this study with the utmost level of efficiency. As it has been critically discussed, the issues like the overall definition of AI, robotics in the supply chain operations of e-commerce organisations, the significance of these technologies in up-stream and down-stream supply chain processes, emerging issues, benefits and complexities in both these technologies and strategies to overcome have been discussed. But, despite shedding light on all these, it has not discussed anything on any permanent measure through which the mentioned issues would no longer take place. 
[bookmark: _Toc176864397]2.5 Summary of the Chapter
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Figure 9: Conceptual Framework
(Source: Self-created)

This chapter has significantly shed light on the detailed aspects associated with the process of implementation of AI and Robotics in the supply chain operations of e-commerce organisations. Along with the benefits of implementation, it has also focused on challenges and strategies for mitigating the issues to make the supply chain of e-commerce companies more effective. 
Moreover, according to the conceptual framework, exploring knowledge on the way robotics and Artificial Intelligence has emerged in the e-commerce organisation, a logical flow of literature-based knowledge and its analysis has been conducted here. On the contrary, knowledge on the role played by AI and robotics in bringing efficiency and productivity in the supply chain process of e-commerce organisations and the way the innovative technology is improving efficiency and consumer satisfaction, each of these factors have been critically explored and justified here. Through this justification, how technologies like robotics, artificial intelligence, separately leave an impact on supply chain operations of e-commerce organisations and how both these technologies contribute to improve efficiency, resilience and customer satisfaction has been discussed here. 

[bookmark: _Toc176864398]Chapter 3: Methodology
[bookmark: _Toc176864399]3.1 Introduction of the Chapter
A logical understanding of Research Methodology entails the approach of a researcher in conducting the intellectual activity of finding and interpreting data and information with the following different techniques and procedures (Pandey and Pandey, 2021). Research methodology is also considered as a combination of activities and measures based on which a researcher structured a research plan and activity towards collecting data in answering research questions. 
Here, with the similar purpose of selecting methodological stances and approaches, the selection of research philosophy, approach, design, research method, data collection, analysis, sampling and ethical consideration has been explained and explored (Pandey and Pandey, 2021). A logical representation of the reliability and validity considered here and problems encountered by researchers during developing data collection tools, each of these factors have been discussed here in a justified manner. 
[bookmark: _Toc176864400]3.2 Research Aim and Objectives
The determined aim of the research considering which the methodological measures and techniques have been chosen here represents examining the significance of robotics and AI in the path of supply chain management of various e-commerce organisations. The following objectives are also established here which have directed the selection of methodological measures here.
· To obtain data about challenges faced by e-commerce organisations in their supply chain operations
· To gain knowledge about ways to mitigate the challenges
· To evaluate how AI and robotics can help mitigate these challenges
[bookmark: _Toc176864401]3.3 Research Onion
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Figure 10: Research Onion
(Source: Mardiana, 2020)
Research Onion is considered a diagram which ensures directing researchers in constructing or establishing a research design (Mardiana, 2020). Research Onion essentially has been established by Saunders, Lewis, and Thornhill that was established in 2007 with the measure of representing a comprehensive plan under which research will ensure the collection, analysis, interpretation and development of research outcomes. Here, the mentioned figure addresses the research onion which is established with tools and techniques such as research philosophy, approach, design, data collection, analysis etc (Mardiana, 2020). 
According to the figure, the purpose of determining methodological choices is essentially established with the factor of what kind of data the researcher will collect along with the choices of methodology which is going to be affecting the research outcomes. Here, according to the research onion, the pathway of collecting quantitative primary data has gone through the exploration of philosophy, approach, design and research method while critically exploring its strengths and limitations altogether (Mardiana, 2020). 
[bookmark: _Toc176864402]3.4 Research Philosophy/Paradigm
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Figure 11: Research Paradigm
(Source: Self-Created)
Critical knowledge of research paradigm or research philosophy entails the purpose of conducting scientific discoveries according to the consideration of assumptions and principles. It also offers researchers a logical understanding of the method, model or pattern of collecting and analysing data (Alharahsheh and Pius, 2020). There are mainly two types of research paradigms which are known as Positivism and Interpretivism. 
Understanding of the positivism paradigm entails the following of a hypothetico-deductive method which ensures verifying a hypothesis which is established quantitatively. On the contrary, Park et al., (2020) have stated that this paradigm ensures working with observable reality within society which leads to the production of generalisation. Similarly, the understanding of the Interpretivism Paradigm represents exploring the assumption that reality is subjective and it is also socially constructed. Moreover, following a subjective perspective, Interpretivism ensures exploring in-depth variables and factors regarding a research context. 

In this study, the application of the Positivism Research philosophy is considered. This is because Positivism is more focused towards the usage of measurements and reasons for the creation of knowledge on neutral observation along with actions. Moreover, it is also entitled with the quantitative research method regarding the collection of knowledge in a numerical form rather than textural form (Park et al., 2020). Interpretivism is not considered as it focuses on obtaining in-depth variables and factor-based knowledge whereas Positivism will ensure exploring the way AI and robotics have been enhancing the efficiency of the supply chain for e-commerce organisations. Establishing knowledge in this research context has been possible through the Positivism philosophy that has ensured the usage of measurement and reason towards the establishment of knowledge. 
[bookmark: _Toc176864403]3.5 Research Approach
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Figure 12: Research Approach
(Source: Self-Created)
The exploration of knowledge regarding research approaches indicates the procedure which is being selected and considered by researchers to collect, analyse and interpret research data. It is also considered as a proposed plan which ensures performing research in a logical and in-depth manner (Proudfoot, 2023). There are mainly two types of research approaches known as Deductive and Inductive. The deductive research approach is considered a method which starts with a theory or hypothesis which through observation and data collection gets tested towards achieving the hypothesis (Proudfoot, 2023). 
It is also considered a top-down approach that uses general ideas to perform a specific test. On the contrary, a logical knowledge of an inductive research approach entails the development of theories and concepts based on the collection of pattern and observation-related data. Contrastingly, it follows a bottom-up approach which starts with specific observation and moves towards acquiring a more general and logical research knowledge (Okoli, 2023). 
In this study, the researcher has considered the utilisation of the Deductive research approach. The primary reason behind this decision represents the purpose of starting with the theory, gaining numerical knowledge, testing the theory and then justifying it (Proudfoot, 2023). A similar measure is also followed to explore the role of AI and robotics in supply chain measures of e-commerce organisations and the way it is offering efficient and productive customer service promptly. Thus, to critically justify the productivity of the supply chain which is enhanced with disruptive technologies, testing this theory has been possible by following numerical data which the deductive research approach entails. Thus, the usage of the Deductive research approach is justified here. 
[bookmark: _Toc176864404]3.6 Research Design
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Figure 13: Research Design
(Source: Self-Created)
A logical understanding of research design essentially stipulates the following of an overall strategy or framework under which a researcher obtains guidance on the process and knowledge of the method and technique of comprehending and representing collected research-based data. There are mainly three types of research design: Exploratory, Descriptive and Casual. Understanding of exploratory research design indicates the collection of information regarding a hypothesis or theoretical area through conducting experimental research (Olawale et al., 2023). On the contrary, Descriptive research design represents the collection, exploration and representation of research outcomes which has already been discovered through exploratory research (Siedlecki, 2020). 
Similarly, Causal research design represents the approach of connecting ideas to generate knowledge on cause-and-effect factors (Millner et al., 2020).  Among the three types of research design, the researcher has considered the application of descriptive research design here. This is because descriptive research design is essentially focused towards exploring knowledge regarding a research context to gain a deeper context-based understanding of the research area (Olawale et al., 2023). 
On the contrary, as causal research design is more focused towards obtaining a cause-and-effect relationship or factor from research outcomes, descriptive research is more effective in achieving in-depth variable-based understanding. Similarly, as exploratory research design ensures conducting experimental research rather than finding in-depth knowledge from existing findings, it is not effective in answering research questions (Millner et al., 2020). Thus, the attribute of finding answers regarding the way different roles are being played by robotics and AI based on its integration in supply chain management of e-commerce organisations, and application of descriptive research design is justified here. 
[bookmark: _Toc176864405]3.7 Research Method
If the overall concept of research method or research strategy is analysed; then it can be observed that two types of research methods are available in the field of research works. These two research methods are quantitative method and qualitative method. Quantitative research is the type of method where numerical and statistical data are collected (McFadden, 2021). Utilising the quantitative method helps the researchers to identify the trends of the scenario in which the research works are conducted (Rahman, 2020). In this method, instead of texts, the data is analysed through numbers and statistics. On the other hand, the qualitative method represents the concept where the researchers collect textual descriptive information instead of numerical statistical data (Renjith et al., 2021). This is helpful to analyse any concept, opinion, experience and others.   
In this study, the researcher has considered the usage of Quantitative research methods. The primary reason behind this decision indicates the purpose of the study is to explore the way both AI and robotics are enhancing the productivity and performance of the supply chain of e-commerce organisations. Thus, adapting and applying a quantitative method is more effective towards gathering specific consumer-related data about their usage and satisfaction with the service of e-commerce organisations using robotics and AI (McFadden, 2021). 
The usage of Quantitative research method is also focused towards the collection of numerical along with an unchanged set of data which through critical evaluation and analysis ensures answering the research questions and also justifying the research objectives. Similarly, the quantitative research method in this study has aimed towards exploring the knowledge of consumers regarding their shopping experience in e-commerce sites and the way they have been influenced and benefited by AI and robotics which have handled their purchase activity (Renjith et al., 2021). 
Moreover, with the collection of numerical knowledge on the way each of the consumers has faced challenges during purchasing from the e-commerce site being handled by AI and robotics and the kind of improvement they are expecting from the e-commerce organisations, each of this knowledge and understanding has been possible to collect and retain through quantitative research method here. 
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Figure 14: Research method/strategy 
(Source: Self-created)
[bookmark: _Toc176864406]3.8 Data Collection Method
Data collection is the most crucial part of all sorts of research studies and for this; the researchers need to be careful about this part of their research work (Yusshinta et al., 2020). The reason is that while conducting any study, the researchers must look for suitable data that can help them find answers to all their research objectives and research questions (Lobe et al., 2020). In this way, it makes it possible for the research conductors to address the aim of their respective research studies. 
In other ways, data collection is also important as without collecting data, it is next to impossible for the researchers to find the answers they desire to have for developing the knowledge of the answers to their research questions and research questions. Therefore, it indicates that data collection is the most indispensable part of the research studies and without this, the researchers can't complete their studies (Lester et al., 2020). 
Mainly two types of data collection methods are available in the field of research works and these are primary data and secondary data. Primary data is data which the researchers collect from primary direct sources (Claudia and Pujiarti, 2023). As an example, it can be said that if any research work is conducted on any specific topic that involves the respective population of any place, then it is a rational decision to get the data from the members of the population to have authentic information. On the other hand, secondary data is the type of data which is collected from already published articles, authentic websites and others. This means that in secondary data; inclusion of any population is not required (Lazuardi et al., 2022). 
This particular study has ensured the collection of Primary data. The primary reason behind this purpose justifies the collection of real-time and authentic datasets on the measure of robotics and AI and the way it is enhancing the productivity of the supply chain. Moreover, it is also essential to justify here that the purpose of collecting primary data, mainly connecting with the consumers of e-commerce platforms and collecting numerical quantitative data from them is considered here (Claudia and Pujiarti, 2023). 
This is because, as there is less secondary data presented regarding the perception of managers and consumers of organisations on the usage of AI and robotics in the supply chain, it is more essential to acquire real-time and numerical information by connecting with consumers. This can eventually ensure the research in exploring the kind of service consumers are acquiring from e-commerce businesses, the way they are influenced and benefited by AI and robotics and the kind of improvement they are hoping for. The collection of such knowledge and data justifies the application of the primary data collection method here. 
[bookmark: _Toc176864407]3.9 Identified Research Tools and Justification of Choices
As discussed in the data collection only the primary data has been collected and for this, it has been understood that proper tools are required to collect the data and conduct this research. It is the responsibility of the researchers to consider the research aim, objectives and questions that can help them to choose the most suitable tools for collecting data. Selecting the suitable tools helps the researchers to identify the most suitable tools and use those for collecting the data. If the researchers cannot identify and use the proper tools for conducting research, then it becomes difficult for them to explore the proper results and the purpose of the research works can be failed (Negarandeh and Beykmirza, 2020). Due to this reason, during the time of conducting the research works, the researchers need to be careful and should select the tools minutely. 
In this research study, the researcher has considered the collection of primary quantitative data by connecting with consumers. For this, the researcher has considered the application of the Survey research tool here. This is because the survey research tool is considered a primary research tool which ensures the collection of answers regarding a question from participants by connecting with them electronically. 
It ensures the collection of online results by offering the target audience several questions having multiple options to choose from. Each of the survey questions established here is ended with information and directed towards the consumers to answer by selecting options. Here, the researcher also has considered performing a survey of 100 e-commerce consumers by asking them 15 survey questions. The questions are formed and shared with the consumers through Survey Monkey online cloud-based survey software. In this way, the determined research tool is justified here.
[bookmark: _Toc176864408]3.10 Sampling Method
Sampling is the process of method that is used for collecting data for conducting any study. During the time of primary data collection, sampling is used (Lohr, 2021). The reason for doing sampling is that when any primary data is collected based on a specific population, then it becomes difficult for the researchers to collect data from each member of the population. Due to this, through sampling the researchers select a few of the members of the population and collect data from them (Lohr, 2021). This helps the researchers to conduct their studies by properly collecting the data. 
With the necessity of adapting and applying a Sampling method, the researcher has considered the application of the Simple Random Sampling method here. This is because the Simple random sampling method is considered to have one type of probability sampling method which aims towards randomly selecting the subset of the target audience and ensures the equal probability of including them in the research study (Basti and Madadizadeh, 2021). 
This also ensures the consideration of each of the target audiences within a research activity in an unbiased manner. Here, a similar measure of collecting knowledge from 100 consumers, and performing surveys has been considered by connecting with consumers through social media platforms. Moreover, the collection of the survey data has been randomly explored and discussed in the research study according to the simple random sampling method here. 
[bookmark: _Toc176864409]3.11 Problems Encountered During Data Collection
Anticipated problems which have been predicted by the researcher indicate the possibility of not acquiring 100 responses from consumers due to a lack of interest of consumers in taking part in the survey. Moreover, another anticipated problem here represents a technical glitch in the online survey form and the inability to access or collect any survey data. 
Thus, with the consideration of such anticipated challenges, the researcher has ensured following the contingency plan of creating the survey online and ensuring its effective protection with encrypted passwords. Moreover, to ensure the collection of 100 responses, the researcher has planned and shared the survey link to different social media platforms, mostly Instagram, Facebook and Twitter.
[bookmark: _Toc176864410]3.12 Data Analysis Method
Here, to analyse the collected survey results, the researcher has considered the application of the Chi-Square method. The understanding of this measure represents the approach of the researcher in studying the survey response data based on the exploration of categorical variables. 
Moreover, the usage of the data analysis method is also prominent towards performing cross-tabulation and analysis of the collected data. Similarly, to compare observed results with expected results, Chi-Square has ensured the analysis of the survey responses in a critical and justified manner. Below is an example analysis using demo variables. The analysis that has been conducted in this example, is Correlational analysis. The below table consists of dummy data having variables including; 24/7 Availability, Cost-effectiveness, Timely delivery, Global reach, Proper knowledge on consumers requirement, Better accessibility, All of the above. The 2 variables that have been selected for the correlation analysis includes: Availability and cost effectiveness.

	24/7 Availability
	Cost-effectiveness
	Timely
  delivery
	Global
  reach
	Proper
  knowledge on consumers requirement
	Better
  accessibility
	All
  of the above

	50
	5
	5
	5
	20
	5
	10

	51
	6
	6
	6
	21
	6
	11

	52
	7
	7
	7
	22
	7
	12

	53
	8
	8
	8
	23
	8
	13

	54
	9
	9
	9
	24
	9
	14

	55
	10
	10
	10
	25
	10
	15

	56
	11
	11
	11
	26
	11
	16

	57
	12
	12
	12
	27
	12
	17

	58
	13
	13
	13
	28
	13
	18

	59
	14
	14
	14
	29
	14
	19

	60
	15
	15
	15
	30
	15
	20

	61
	16
	16
	16
	31
	16
	21

	62
	17
	17
	17
	32
	17
	22

	63
	18
	18
	18
	33
	18
	23

	64
	19
	19
	19
	34
	19
	24

	65
	20
	20
	20
	35
	20
	25

	66
	21
	21
	21
	36
	21
	26

	67
	22
	22
	22
	37
	22
	27

	68
	23
	23
	23
	38
	23
	28

	69
	24
	24
	24
	39
	24
	29
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Figure 15: Scatter Plot of variables
(Source: Self-Created)
The correlation coefficient that has appeared is 1, which is a positive correlation value, meaning that both the variables are directly proportional with each other. This means that with an increase in availability, there is also an increase in cost effectiveness as well.
[bookmark: _Toc176864411]3.13 Ethical Consideration
Maintaining ethics is important for the researchers as this helps them avoid all sorts of untoward incidents. Since primary data has been collected, ethics have been maintained by sending them the consent forms before conducting the survey. There, it has been described that their identity would be kept confidential and their feedback would not be used for any commercial purpose. Rather than for only academic purposes, those will be used. They have also been assured that if they find any question humiliating for them, then they can quit whenever they want. In this way, ethics have been maintained.  
[bookmark: _Toc176864412]3.14 Reliability and Validity
Reliability is the trustworthiness of the research works. In this study, the reliability has been maintained by protecting the privacy of the participants attending the survey. Since all sorts of potential ethical issues have been avoided, it is understood that the research has maintained validity.   
[bookmark: _Toc176864413]3.15 Summary of the Chapter
This chapter has given an overall idea about the methods and processes used by the researcher to conduct this study and for this, the methods used by the researcher, paradigms, sampling, data collection method, analysis technique and others have been discussed. How these have been justified for this study has also been discussed in this chapter.




[bookmark: _Toc176864414]Chapter 4: Data Analysis
[bookmark: _Toc176864415]4.1 Introduction of the chapter
In this chapter, analysis of participant data has been done. The survey data has been presented which has been done through the close-ended questionnaire. The questionnaire has been framed in the face-to-face meeting between the researcher and the supervisor; The researcher initially developed the questions and submitted those to the supervisor for final approval. The supervisor reviewed that and approved conducting the survey. (If it is a statement, you need to clarify by saying at the beginning that respondents were asked to agree or disagree on a Likert scale and that is the information you are presenting.  
If it is a question, then again you need to clarify that respondents answered the question using the Likert scale options as given.) (The questionnaire was provided to us and no such likert scale was there). For conducting data analysis SPSS has been done. It has 15 questions and 100 participants. In the part of frequency distribution, there are 4 kinds of analysis that have been done. For this study there are four kinds of tests which are descriptive statistics, correlation, linear regression and Cronbach alpha test. Throughout this analysis, the value of cronbach alpha will be estimated while the value of Sig. R changes will be checked. 
[bookmark: _Toc176864416]4.2 Analysis of data
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Based on the above graph, it is understood that 35 male and 65 female consumers buy their preferred products mostly from various e-commerce organisations. Based on this, it is understood that e-commerce organisations are popular among both male and female consumers. 
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Out of the above statistics, it has been understood that the majority of the participants belong to the age group of 25-45 as almost 56% of them are from this age group. At the same time, almost 28% of the participants are from the 45-65 age group, 14% are from the age group of 55-65 and only 2% are from the 65 and above age group. Based on this, it is understood that among the consumers of e-commerce organisations, the majority of them are young and mid-aged. Due to this reason, it is understood that e-commerce organisations have been popular among young and middle-aged people across the world.
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The above graph has stated that almost 41% of the customers agree that implementing AI can significantly shape the trend of purchasing consumers. Apart from this, 14% of the participants strongly agreed with this claim. However, 27% of them have stated that in most of the cases, all are effective with the help of this, it is understood that AI, being a technology, is highly effective for improving the trend of the consumers by implementing the system of personalised recommendation. 
AI can easily monitor what consumers are preferring while purchasing any good or service. Based on this monitoring, AI can recommend the consumers about the effective features of the products they can buy. In this way, the motivation level of the consumers increases. Despite the agreement of the majority of the respondents, a good amount of respondents stated that they disagreed with the fact. Out of this, it is understood that they may face negative consequences regarding AI and for this, they gave negative feedback. 
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This graph has stated that the majority of the consumers have agreed that the existence of various e-commerce organisations has made it easier for consumers to avail of the service of online shopping. If the answers are compared; then it can be observed that in this survey, a huge number of participants agreed with the fact that online shopping has made it easier for them because of e-commerce organisations. 
The results show that a considerable majority (60%) of respondents feel that e-commerce platforms provide accurate service. However, 15% neutrality shows that some respondents are unclear or have had mixed experiences. Notably, the 25% disagreement indicates that a sizable proportion of people are unsatisfied or doubtful of the accuracy of services provided by e-commerce platforms. This gap in perspectives might be attributed to diverse user experiences across different platforms or services, indicating the need for more investigation into the mechanisms underlying these opposing viewpoints.
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The study indicates a broad good attitude toward e-commerce platforms for accurate services, with 60% of respondents agreeing or strongly agreeing. However, 17% strongly disagree and 15% are indifferent, indicating substantial doubt or ambiguity. The significant number of strong disagreements suggests that, while many people recognize the usefulness in e-commerce platforms, a sizable proportion do not believe they are dependable for providing correct services. The conflicting opinions, with more than one-third disagreeing or neutral, show that while e-commerce is popular, there are still worries regarding accuracy that must be addressed.
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Out of the above graph, it has been understood that the majority of the participants believe that most of the time, the consumers can find their required products on the platforms of the e-commerce organisations. The findings show a mixed picture, with a sizable percentage of respondents reporting that they frequently find what they need in stock. 
Specifically, 28% "Strongly Agree" and 29% "Agree," resulting in a total of 57% of respondents having favourable experiences with product availability. However, there is substantial discontent, with 18% "Disagree" and 15% "Strongly Disagree," for a total of 33% expressing unhappiness with product availability. Additionally, 10% of answers are ambivalent, indicating confusion or inconsistent experiences.
This distribution shows that, while more than half of respondents are pleased with product availability, a sizable minority have issues. This shows that e-commerce platforms may enhance their inventory management and supply chain processes to better satisfy client expectations.  The comparatively high rate of discontent indicates possible gaps in stock consistency or product diversity, which, if not addressed, may have an influence on consumer loyalty and satisfaction.
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This graph states that technologies like artificial intelligence and Robotics can always help to focus on things like effective management of all things. The major area of consideration is that 29% and 25% of participants have stated that they agree and strongly agree respectively with the fact that the concepts of AI and robotics are highly effective in this context. One of the crucial things is that in most of the cases, all are effective as with the help of this, it is understood that AI and robotics are two effective measures for the success of e-commerce organisations. Due to this reason, implementing these technologies in the supply chain operations of the e-commerce organisations can easily help them to reduce complexity and increase the overall level of performance of the employees.    
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The majority of the participants in the survey believe that they are comfortable with things like purchasing AI and robotics-handled products from e-commerce organisations. Due to this reason, it is also understood that AI and Robotics are the two types of technologies that help consumers by providing effective knowledge about the best products they should buy that can help them fulfil their requirements with the utmost level of accuracy. 
Based on this, it is understood that in most cases, AI and Robotics help companies develop a suitable image among consumers through the help of these technologies. This means that developing a suitable image also helps the customers to get access to their most preferable goods and services with the utmost level of accuracy. Apart from this, it is also understood that in most of the cases, all are effective as with the help of this, it is understood that in most of the cases, all are effective. One of the crucial things is that in most cases all are effective.
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This graph stated that the majority of the participants to the survey disagreed with the fact there is no such relationship between the product experience and supply chain integration. Therefore, it indicates that product experience is highly related to the integration and implementation of the technologies like artificial intelligence (AI) and Robotics with the help of this, it is understood that in most cases, these technologies help to increase the quality of the customer experience. 
Almost 31% stated that they disagreed with the fact that no such relationship is there between product experience and supply chain integration. The reason behind this is that sometimes if the companies can develop a strong positive image, then the customers always get satisfaction after using those products. Due to this, any issue in supply chain does not leave any initial impact on the minds of the customers and for this, they have been disagreed with this fact. 
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In reference to the above statement, 29% and 34% of participants agree and strongly agree about the major drawbacks of robotics and artificial intelligence technologies throughout the e-commerce business. There are 21% of respondents who disagree with this. The main drawback of this can be found as implementation cost along with maintenance, security risks, and lack of human bias and interaction. For implementing AI there are requirements of substantial investment. 
This can be termed as talent, infrastructure, and ongoing maintenance. For small e-commerce organisations, it can be referred to as a potential barrier. These AI solutions might not be able to make a positive return on investment.  In terms of privacy concerns, this AI can be found in requiring access to a large amount of customer data in order to function more effectively. This kind of situation might arouse privacy concerns as customers might get uncomfortable with data collection and analysis (Khrais, 2020).  
Hence, the AI is able to deliver positive customer experiences. Some of the customers might prefer human interaction. The AI chatbots are found to fail to offer the same level of empathy and support as human “customer service representatives”. It can cause dissatisfaction and frustration. In avoiding this customer dissatisfaction, e-commerce businesses can balance between human interaction and AI. This can be referred to as the only possible way of ensuring positive customer experiences while maintaining a better industry reputation. Another disadvantage of this AI system can be found as theory is more vulnerable to cyber-attacks.  However, this requires investment and monitoring as part of security measurements. 
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Referring to the above output, 42% of participants agree that e-commerce organisations can integrate supply chain measurement to develop their delivery efficiency. Hence, 21% of participants are found to strongly disagree with the fact. Only 1% of participants are found to provide a neutral response to this question. This supply chain integration within e-commerce has been found to help businesses in a number of different ways. It can be included with faster fulfilment, lowering of cost, better collaboration, and development of organisational inventory systems. Therefore, the best practices for an efficient supply chain can be regarded through making customer-centric decisions, using warehousing capacity, auditing the present supply chain, and ensuring of “data-backed decision-making” strategy. 
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In responding to the above question, 42% of participants agree about the fact that supply chain integration throughout e-commerce is effective for organisations. Additionally, 27% of participants also agreed with this while only 6% of them have found a neutral response.  Supply chain management is found in helping organisations in controlling costs all across the stage of e-commerce business organisation.  
Therefore, it also improves customer satisfaction.  One of the major reasons for this can be found as this industry can be enabled in bringing customer satisfaction. This SCM strategy can streamline the distribution, and return process while processing last-mile delivery. Hence, integration of their supply chain management MBA e-commerce can help businesses in processing smoother operations while increasing profitability. It helps businesses automate transactions and reduce production costs. For correct forecasting, the supply chain process can help businesses forecast demand while optimising stock replenishment. 
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In referring to the above question, 24% of participants strongly disagreed that e-commerce organisations are not ethically transparent and not correct in regard to business sustainability. However, 24% of people also agree about organisational transparency. In present days, e-commerce organisations are finding themselves becoming more transparent about business sustainability. 
This can be the reason why consumers are demanding more about product information. Making transparency throughout sustainability reporting means communication and openness while providing information about how ESG impacts. Presently, an online e-commerce business has been found in selecting environmentally friendly materials for packaging, manufacturing, and shipping products. Hence, the environmental impact of e-commerce business is referred to as a widely debated issue. These businesses need to make more efforts to become more responsible. 
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In reference to the above result, there are 24.00% of participants found who considered data security as a concern for e-commerce organisations. Following this, 16% of the respondents disagreed with this statement. Although, 31% of respondents also provide neutral responses to this question. The prioritising of data security is not only for compliance but is an important factor in maintaining a successful e-commerce business. However, for creating a level of loyalty trust has been considered as a fundamental aspect. 
With effective data security measurement, businesses can be able to provide customers in the form of reassurance. Therefore, commercial tools are found to maintain a key role in supporting security efforts for the customers as an integral part of corporate strategy. Therefore, effective e-commerce security concerns can be regarded through “multilayer security control”, engaging in the “secure sockets layers". Therefore, recommendations can be made in using firewalls while keeping e-commerce websites safer from any security threats (Modgil, Singh and Hannibal, 2022). Making a secure payment gateway can be a challenge for e-commerce companies. Thus, developing a secured system helps in preventing transaction risk for local and international payments. 
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Considering the above statistics, there are 45% of participants who have agreed that artificial intelligence (AI) has made global ecommerce growth. In relation to this, there are also 12% of respondents who strongly agree with this fact. E-commerce organisations have been found to make better decisions with the application of artificial intelligence. In engaging data analytics, a larger amount of data can be handled. 
Here, artificial intelligence has been found in fastening the decision-making process within e-commerce. These AI algorithms can be found in easily identifying complex data patterns while determining user behaviour along with purchasing patterns. This AI can develop cybersecurity among e-commerce websites. These are able to detect or prevent any fraudulent activities. In preventing the exposure of raw data, both machine learning algorithms and artificial intelligence can be engaged in mitigating the effect of fraudulent activities (Bawack et al., 2022). This AI has helped businesses in different ways which can include personalization, cybersecurity, customer support, sales forecasting of inventory management. Through analysing customer data, it can personalise shopping experiences. It might be included with personalised product recommendations, smart searching capabilities` and virtual try-ones. AI-enabled automated systems can be found in monitoring inventory, identifying potential; business issuers, and tracking expiry dates. Through this, it can be ensured about product availability while they are needed. Thus, AI indirectly helps in minimising of the overstock and stockout situation.
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Interpretations:
In the above part, the correlation table has been presented. It can be referred to as a statistical measurement that expresses the extent to which two variables are found as linearly related to each other. For 2 tailed Pearson correlation, the data values are significant at 0.01 level. Analysis of which factors are most significant relative to the respondents' views on AI in e-commerce suggests that there is a clear relationship between those who see value for themselves, and the broader idea of letting artificial intelligence manage more processes. It indicates that when AI deployment becomes deeper and consumer-facing, the public may also resist it more if trust is not well built in before. And that ethicality is necessary to earn consumer trust not only increases the importance of transparency in e-commerce organisations, but also explains their substantial correlations with concerns regarding data securitisation.
The findings underscore a broad agreement that the global economy will grow only if automation and supply chains are advanced with care toward transparency, accountability for safeguarding consumer rights.
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Interpretations:
In the above section, the table of descriptive statistics has been shown. It has been considered a set of methods that are used in describing and summarising main dataset features in terms of distribution, central tendency, and variability. This method has been considered necessary in delivering data overviews while helping identify relationships and data patterns. The maximum value of std. deviation is measured as 1.499. 
The maximum mean has been presented as 3.44. Descriptive statistics highlight that there is wide perception of the role AI and e-commerce plays on consumer trends as well in global growth, but when it comes to ethical practices or comfortability with how products are being handled listed below illustrate a mixture of ignorance. Respondent is slightly in favour of AI, Mean value for e-commerce: M = 3.08 (SD =.85), continued scepticism: data security and ethical transparency seems to be constant concerns The high standard deviations in the responses are suggesting a divided view on these new technologies and can show differences among professionals who probably have different levels of familiarity or acceptance for AI, as well how this could reflect changes due to states of industry.
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Interpretations:
In referring to the part of the resulting output, the ANOVA table has been presented in the above part. The F value has been calculated as 76.019. Therefore, the sig F change is measured as .001 which means that the results value is corrected up to two decimal levels. In reference to the above figure, the value of the first degree of freedom (df1) is measured as 13 while the second degree of freedom (df2) is estimated as 86. 
The adjusted r-square value is 0.908. Based on the regression results, we can conclude that the Subject reported model predicts significant variances of age groups categories for Question AI and E-Commerce & Customer Correlation Table 4. Since the F-statistic is high and p<0.0001, we come to the conclusion that all predictors in combination present a significant pea relation with the dependent variable (age group). These results suggest, for example among other conclusions that can be drawn such as Olav S. effect of AI and e-commerce on the opinions given by respondents is highly associated with young age group It shows how different groups might see these issues differently
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Interpretations:
The value was calculated against 15 items with no missing value present. Hence, the Cronbach Alpha value has been calculated as 0.991 which is so accurate. It has been considered as the coefficient of reliability which measures the internal consistency among a set of items or a scale. The values range between 0 and 1. The resultant value has fallen in this range. Although, a higher coefficient presents that items are more likely to be measured within the same underlying concept they also have greater consistency among them. 
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Interpretations:
On the basis of the results, the summary item statistics have been presented.  The value has been measured for N=15 items.  The item-mean value has been considered as the highest, which is 2.487. 
The statistics show substantial variation among the items, both in terms of individual item measurements and their correlations. This suggests a complicated structure in which some components are tightly connected while others represent various aspects. However, the large variation in covariance and correlation results may indicate the need to reassess the items to verify that they all contribute significantly to the construct being examined. Furthermore, the comparatively low variation in inter-item correlations may indicate data homogeneity, affecting the measuring scale's overall reliability.
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Interpretations:
The scale statistics have been presented for this analysis in which the variance value is calculated as 315.869 while the standard deviation is measured as 17.773. The mean of the respondents' score on the scale was 37.30 (the standard deviation and variance were very high). The broad range indicates that the respondents may vary widely on what they think or do regarding the topics of this scale; in other words, much divergence (different views and experiences) among those answering to these items Such variability could be critical to characterising the range of responses and delineating subgroups likely responding in unique ways. In sum, the results suggest that there is a collection of heterogeneous respondents with different features on items 1 to 15 and for all properties.
[bookmark: _Toc176864417]4.3 Summary of the chapter
Throughout the chapters’ analysis and interpretation of software results have been done, From the result output, the value of Cronbach alpha has been calculated as an accurate high indicating the presence of no other missing item value. The results have been educated in considering 100 survey responses as per 15 questionnaires. 


[bookmark: _Toc176864418]Chapter 5: Discussion, conclusion and recommendation
[bookmark: _Toc176864419]5.1: Conclusion
In conclusion, it can be said that technologies like AI and Robotics are effective in the path of increasing the overall quality of operation of the supply chain of e-commerce companies. This chapter has significantly discussed the findings and analysis of this study where the ways AI and Robotics can improve the quality of the supply chain operations of the e-commerce organisations, the challenges related to it and the ways to mitigate the challenges are discussed in this context. 
[bookmark: _Toc176864420]5.2: Discussion
Data security is the main challenge associated with implementing AI and Robotics in supply chain operations
The findings of this study have also indicated that the main challenging area associated with the implementation of AI and Robotics technologies in the supply chain operations of e-commerce companies is data security. If e-commerce organisations seek to become successful in the market, then along with improving their quality of services, they also need to be careful about developing a strong connection with the consumers. 
Due to this reason, it is understood that if data security issues take place, then the relationship between the e-commerce companies and the consumers can be hampered. Due to this reason, companies need to have proper data security measurements so that the data security challenge can be mitigated and the trust of the consumers cannot be broken. In this context, it is understood that implementing AI and robotics can bring other technologies like Big Data Analytics, Blockchain, and many more (Liu et al.,2021). Through these, the proper data security system can be developed.
AI and Robotics are helpful for improving supply chain efficiency of e-commerce organisations
Out of the findings of this study, it has been understood that modern-day digital technologies like artificial intelligence (AI) and Robotics are massively helpful for the sake of dealing with things like improving the overall quality of the supply chain operations of the e-commerce organisations. The findings have suggested that the entire supply chain process of e-commerce organisations is highly complex as multiple stakeholders are associated with this. Due to this reason, implementing technologies like AI and Robotics always helps the supply chain officials of all the e-commerce organisations in the UK and other countries in the world to reduce all sorts of complexities associated with the supply chain process. 
Implementing these technologies always helps the supply chain officials of the e-commerce organisations to equally treat and satisfy the demands of all the stakeholders. This can ultimately contribute to the overall success of the companies. If the overall benefits of these technologies are analysed, then it can be seen that these are not only beneficial for the supply chain officials of the companies, but these are also beneficial for the consumers as these help them to gather the necessary knowledge about the best products manufactured by the respective e-commerce organisations and which specific products of the respective companies can help to fulfil their particular needs. One of the crucial things is that in most cases through the help of these technologies, the overall purchasing experience of the companies gets increased. This is a vital way through which e-commerce organisations develop a crucial image in the minds of the customers. Considering all these facts, it is understood that these two technologies are highly necessary. 
In the path of this, Toorajipour et al., (2021) have stated that the reason behind the increased efficiency of the works of implementation of technologies like artificial intelligence and Robotics is that both these technologies successfully alter the machinery attributes of the computers and due to this reason, it becomes effective for the human officials to work with high success and efficiency rate through the help of these technologies. 
Due to this reason, it is understood that through utilising these technologies, the overall prevalence of success of supply chain operations after implementing AI and Robotics increased. AI is the technology that can make the decisions just like human beings. Moreover, to some extent, AI can significantly make decisions more effectively than human officials. Therefore, it is observed that implementing AI and Robotics can help the supply chain managers of e-commerce organisations to deal with things like effective management of all things (Helo and Hao, 2022). 
One of the crucial things is that if both these technologies are implemented, then the overall quality of the performance of the supply chain operations of the e-commerce organisations get improved as the AI helps to make the operations free of errors and the robotics help to perform the tasks that are conducted by the human officials (Garg and Goel, 2021). In this way, it has been possible.  
AI and Robotics increase the delivery efficiency of e-commerce organisations
Out of the findings, it has also been found that implementing technologies like artificial intelligence and Robotics always contributes to the overall enhancement of things like effective management of all things. One of the crucial things is that in most cases, it is understood that in most of the cases, all are effective with the help of this, it can be said that since AI and Robotics can significantly analyse the situations of logistics, inventories, available stocks of products of the respective companies, it is understood that in most of the cases, all are effective as with the help of this, it is understood that in most of the cases, all are effective to deal with the things like effective management of delivering the products to the doorsteps of the customers. 
Implementing AI creates flexibility in the path of conducting things like determining the lead-time, predicting whether the products are stocked out or not, forecasting the demands, exploring the purchasing trends of the consumers and many more. Due to this reason, it is understood that through implementing technologies like artificial intelligence and robotics, e-commerce companies can easily analyse the internal condition of the stocks of the products and the external condition of the trends of the purchasing of the consumers. Based on the insights regarding these, the officials can arrange the products with a high potential rate of being sold (Belhadi et al., 2024). Therefore, it becomes easier for e-commerce companies to provide the most effective and required products to consumers within a short amount of time. 
[bookmark: _Toc176864421]5.3: Linking with objectives
[bookmark: _Toc176864422]5.3.1: To obtain data about challenges faced by e-commerce organisations in their supply chain operations
The first objective of this study is to obtain data regarding the challenges faced by e-commerce organisations in their supply chain operations. In this context, it is understood that having a clear understanding of the challenges associated with the things like implementation of AI and Robotics requires having concrete knowledge about the benefits of using AI and Robotics technologies in the supply chain management of e-commerce organisations. Out of the findings, it has been noticed that both artificial intelligence and robotics are two significant measures of success for e-commerce companies. 
If the management of the e-commerce companies can successfully be able to implement AI and robotics in their respective companies, then it becomes easier for them to reduce all their supply chain operations in this context. One of the crucial things is that in most cases, all are effective with the help of this, it is understood that with the help of reduced complexity of the supply chain, the potential for the success of the supply chain operations can be increased. This can also contribute to the success of the companies. Due to this reason, these are essential. Even the overall purchasing experience of the companies can be increased. After the successful implementation of AI and Robotics, customers can get guidance from these technologies about what kinds of products available to the platforms of any e-commerce company can fulfil their needs and developments with the utmost level of efficiency. 
Due to this reason, it is understood that whatever the situation is, it becomes necessary for consumers to make purchasing decisions based on the guidance of these technologies. In this way, the entire system of purchasing becomes smooth and seamless. On one hand, through the help of these technologies, the consumers can identify accurate products and place orders with the companies. 
On the other hand, through AI and Robotics, the companies can easily collect the orders and cross-check the availability of the respective products in the inventories and warehouses. Along with these, they can also deal with logistics as AI, is a smart technology that can identify the shortest routes to reach the customers. Even if the condition of the roads is not good, those can be predicted by the AI. In this way, AI can enable companies to provide the most effective delivery service to the companies. Companies can use robots as delivery personnel instead of human beings. This can also increase the efficiency of the supply chain operations and the overall success of the business of the e-commerce companies. 
However, the findings and the analysis of this study have also portrayed that despite these benefits, a few challenges are also there and data security issues are among those challenges. This contributes to privacy concerns for the users. This means the confidential data of both the customers and the employees can be placed at risk. Along with these, to some extent dissatisfaction and frustration can also take place among the consumers. 
The reason is that technology like AI performs anything through the help of chatbots. But, these chatbots are not as supportive as the human customer service representatives. Due to this reason, the customers do not get the most required services from the chatbots. These can cause anger and dissatisfaction among consumers. These are the challenges associated with the system of implementation of AI and Robotics. 
[bookmark: _Toc176864423]5.3.2: To gain knowledge about ways to mitigate the challenges
The second objective is to gain the most required knowledge about the significant ways to mitigate the challenges regarding the implementation of artificial intelligence and robotics technologies in the supply chain operations of e-commerce companies. One of the crucial things is that despite the massive benefits of using AI and Robotics in supply chain operations of e-commerce companies, issues like data security challenges and issues over customer satisfaction and many more, it is understood that since these issues cause severe problems for the companies, these need to be resolved as fast as possible. 
In the path of this, data analytics can be used for the sake of dealing with and mitigating these issues. Data analytics can easily explore and identify the most crucial reasons behind things like effective management of preventing all sorts of fraudulent activities and in this way, it can prevent hackers from hacking the confidential data of the customers and the company officials. Along with these, other technologies like Blockchain, Big data analytics and others are required. Due to this reason, it is understood that along with the AI and Robotics technologies, these additional technologies are developed and implemented, and then all the negative aspects and limitations associated with these areas can be mitigated. At the same time, the advanced versions of the AI have the features of cyber security and for this always, these types of updated versions of AI should be implemented. 
Along with mitigating the data security issues, customer satisfaction issues also need to be resolved. In the path of this, it is understood that artificial intelligence (AI) has features like analysing customer data, sales forecasting, inventory prediction and many more. Therefore, through implementing these, the supply chain officials can be able to have the most necessary things like preventing all sorts of sources of potential harm to the AI and robotics-based supply chain systems. One of the crucial things is that through the help of these, the entire level of security can be improved. 
[bookmark: _Toc176864424]5.3.3: To evaluate how AI and robotics can help to mitigate these challenges
The third objective is about evaluating the ways AI and Robotics can help to mitigate and reduce the challenges associated with AI and Robotics implementation in the system supply chain of e-commerce organisations. The findings have indicated that these challenges are associated with robotics and AI, but these technologies are highly helpful in the context of things like effective management of each and every aspect of supply chain operations. One of the crucial things is that with the advanced AI technology, the officials of the supply chain departments of e-commerce companies across the world can be able to identify and predict all sorts of fraudulent activities before any issue takes place. Due to this reason, it is understood that in most cases, all are effective as through the help of artificial intelligence and Robotics, it can be possible for the employees to identify the potential issues and take preventive actions. Through utilising data analytics, the AI can recognise the anomalies in the datasets. 
This can significantly help to focus on the things like effective management of all the things. One of the crucial things is that in most cases, all are effective as with the help of this, it is understood that it can help to prevent all sorts of unauthorised authorities from getting access to the data. In the path of this context, it is also understood that if the AI technology has an advanced level of security capacity, then that can establish a multilayer security control or secure sockets layer. Using firewalls can also be beneficial in this scenario. One of the crucial things is that in most cases, all are effective as with the help of this, it is understood that the firewalls can derail the traffic of the malicious data. 
Through the help of AI technology, the dataset can easily be able to identify the anomalies and analyse whether those are malicious or not. If it is found that the anomalies are malicious by nature, then the firewalls quickly take action and throw those away from the routes to the actual dataset of the main company server. In this way, AI can mitigate the issues. On the other hand, Robotics play a crucial role as this increases the efficiency of performing all the tasks that are performed by human employees. Due to this reason both these technologies are necessary.  
[bookmark: _Toc176864425]5.4: Limitations of the research
The main limitation of this research is that it has only used the survey method to conduct this study. This has provided quantitative data which is based on the perspectives of the consumers. But, along with having a clear understanding of the consumer data, it is also necessary to have the data regarding what the company officials think about this. Therefore, conducting an interview with managers or employees of the supply chain department of the popular e-commerce organisations in the UK could have been beneficial.  
[bookmark: _Toc176864426]5.5: Recommendation and future scope
Since the limitation is identified, it is recommended that in the future the researchers focus on things like exploring the perspectives of both the employees of the supply chain department in prominent e-commerce organisations in the UK like Amazon, Ebay and others regarding the significance of AI and Robotics in supply chain operations. Instead of the employees, the perspectives of the supply chain managers can also be effective.Recommended measures which can be applied as business practice represent the following.
· Organisations can consider the adaptation of AI and Robotics to avoid costly human errors with the utilisation of the technology in performing different departmental business practices.
· The purpose of collecting large amounts of data and performing analysis of it in terms of generating business decisions regarding marketing, supply chain, product and service offerings can be conducted by applying AI and Robotics altogether.
· Business practices can also be improved by fundamentally changing the workplace environment and also by integrating employees in utilising the technology. 
· The development of new job opportunities regarding programming as well as maintenance of robots can also enhance the business practice of organisations.
· The purpose of performing the most frequent and repetitive industrial and organisational operations can be conducted by integrating robotics measures altogether. 
· With the identified challenge of pricing and distribution complexity in the supply chain and business operations of e-commerce companies, there is a possibility for improving each of these issues by integrating robotics and AI measures altogether. 
· When it comes to the issue regarding lack of demand forecasting ability as well as infrastructure deficiency, AI and Robotics can deal with this by performing demand forecasting of the market by exploring and evaluating consumer data. The utilisation of robotics can provide organisations with appropriate infrastructure. 
· The purpose of dealing with the security issues of organisations and consumers can also be performed by eliminating unauthorised access and detecting sensitive data.
· In terms of dealing with under-prompt attacks and under-perception attacks, AI and Robotics can ensure the integration of cyber security measures and can highlight safety concerns by deploying robot-integrated systems altogether.  
· Future research is essentially addressing the approach of performing critical and in-depth research on the recommended areas to explore the way business practice and operations can be improved with AI and Robotics measures altogether.
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Whatis your Gender? Pearson Correlation 1 5717 676" 625" 867 732" 735" 723" 792" 744" 647" 6647 8447 772" 6447
Sig. (2-tailed) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Whatis your age group? Pearson Correlation 5117 1 882" 882" 909" 919" 905"~ 908" 877" 886" 852" 8917 784" 883" 923"
Sig. (2-tailed) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Al can impactin shaping Pearson Correlation 676" 882" 1 901” 935" 948" 946" 880" 914" 940" 893" 914" 880" 8917 962"
utfconsumer
purchasing trend. Agres S8 (-tailec) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
ornot N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Online shopping has Pearson Correlation 625" 882" 901” 1 960" 931" 935" 939" 869" 929" 933" 928" 850" 893" 932"
mads saser by -
ORI Sig. (24ailed) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
Agree or not N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
e-commerce platformare  Pearson Correlation 867 909" 935" 960" 1 956" 9517 933" 905"~ 936" 946" 936" 885" 931" 945"
mosty prteted for
e e Sig. (24ailed) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
offerings. Agree or not N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Do you always find Pearson Correlation 732" 919" 948" 9317 956" 1 978" 947" 949" 959" 907" 928" 906" 934" 969"
required products and
goods in stock while Sig. (2-tailed) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
Conducing onine
g N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Do you agree concept of Pearson Correlation 735" 905" 946" 935" 9517 978" 1 935" 962" 952" 897" 97” 908" 952" 953"
rohots and Al e
supply chain measure of  Sig. (2-tailed) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
=commers
arganzanons? N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
You are comfortable in Pearson Correlation 723" 908" 880" 939" 933" 947" 935" 1 884" 956" 918" 941” 866 902" 924"
purchased goods and
products as handled by Sig. (2-tailed) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
Tohots and Al Agree or
o N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Product experience has Pearson Correlation 792" 877" 914" 869" 905"~ 949" 962" 884" 1 908" 827" 874" 925" 957" a11”
o et wih sugply
chain intsgration. Agres 510 (2tailec) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
ornot N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
‘There are major Pearson Correlation 744" 886" 940" 929" 936" 959" 952" 956" 908" 1 918" 955" 882" 890" 936"
rawuacks ol and
robotics within e- Sig. (2-tailed) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
commerce ndusty.
Agres ornot N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
e-commerce Pearson Correlation 647" 852" 893" 933" 946" 907" 897" 918" 827" 918" 1 943" 863" 855" 888"
organisatons shouid
integrate info supply Sig. (2tallec) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
chaln messurementfo
pcreasalotis heing N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
eficiancy. Agree or not
Integration of supply Pearson Correlation 6647 8917 914" 928" 936" 928" 97” 941” 874" 955" 943" 1 870" 870" 918"
han managementwin
e-commerce is effective Sig. (2-tailed) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
fo rgansaton.Agre or
el N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
e-commerce Pearson Correlation 8447 784" 880" 850" 885" 906" 908" 866 925" 882" 863" 870" 1 919" 860"
transparentand ethically  sig. (2-tailec) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
coractregardng
TLHCATme 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Data security is concern Pearson Correlation 772" 883" 8917 893" 931" 934" 952" 902" 957" 890" 855" 870" 919" 1 898"
for -commeree
organisation. Agree ornot _S1. (2tailec) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Al has made Pearson Correlation 6447 923" 962" 932" 945" 969" 953" 924" a11” 936" 888" 918" 860" 898" 1
sovancement o ot
R Sig. (24ailed) <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001
Agree or not N 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

*_Corrslation is significant atthe 0.01 level (2-tailed)
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ANOVA®
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a. Dependent Variable: What s your age group?

b. Predictors: (Constant), Al has made advancementfor global &- commerce growth.
Agree o not, e-commerce organisations are transparent and ethically correct
fegarding sustainabilly. Agree of not, e-commerce organisations should integrate
into supply chain measursmentfor increasing of dslivering ficiency. Agre or not,
Data security is concarn for e-commerce organisation. Agree o not, You are
comfortable in purchased goods and products as handled by robotics and Al Agree
or not, Integration of supply chain management with e-commerce s effsctive for
organisation. Agree of not, Online shopping has made easier by e-commerce
platiorm. Agres or not, Product experience has no relation with supply chain
integration. Agree or not, Al can impactin shaping out of consumer purchasing
trand. Agree or not, Thers ars major drawbacks of Al and fobotics within =-
commerce industry. Agree or not, e-commercs platform are mosty preferred for
accurate senice offerings. Agree or not, Do you agres concept of robotics and Alin
the supply chain measure of e-commerce organizations?, Do you always find
required products and goods in stock while conducting online purchasing?
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