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Abstract
This research focuses on the effectiveness of Artificial Intelligence in business operations of the clothing industry ZARA. The dissertation has five chapters to introduce the research problems, evaluate existing literature, indicate the research methodology, interpret findings from the resources and analyse them, and finally conclude the research with a number of recommendations for the future progress of this research. 
In Chapter 1, the suitable aims and objectives for this research are selected. The research objectives follow the application of AI in supply chain, inventory, production, customer experience, and satisfaction. A number of challenges are also identified for applying AI technologies in  ZARA’s business operations. 
In the second chapter, 50 relevant articles searched with proper keywords and selected by using inclusion and exclusion criteria are evaluated, and a conceptual framework is prepared. A few gaps in the literature are also presented. 
In Chapter 3, the researchers selected the right research methodology by following the research onion framework and its components like interpretivism philosophy, inductive approach, case study strategy,  exploratory research design, mono research choice and qualitative research method. The data selected for proceeding with this study is secondary data sampled with purposive sampling, and theme-based data analysis is used. 
In Chapter 4, the discussion and analysis of the findings are presented in three different themes based on the research objectives. The final chapter has shown a suitable conclusion by highlighting the summary of the findings, limitations of the study, and contribution to future work. It provides a few recommendations for the case study organisation ZARA.
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[bookmark: _Toc165902571]
CHAPTER 1: INTRODUCTION
[bookmark: _mas4pr9hi6zd][bookmark: _Toc165902572]1.1 Introduction to the Chapter
The strating point of the dissertation indicates the application of artificial intelligence in the streamlining of business operation procedures in the fashion industry. ZARA, one of the prominent fashion retail organisations, is taken as the issue, and the problem statement of this study is briefly discussed with the background information of fashion industry operations and the necessity of AI technology in it. The aims and questions are selected by highlighting the significant areas of this research area like the effect of AI on SCM and manufacturing operations, customer satisfaction and experience in ZARA and some crucial obstacles in AI implementation for streamlining business operations in ZARA and other companies in fashion industries. The significance and relevance of this study are also described with an overview of the utilised research methodology and the illustration of the research structure.
[bookmark: _t9l751bi9uji][bookmark: _Toc165902573]1.2 Research Background and Problem Statement
[bookmark: _31oa5akvun40][bookmark: _Toc165902574]1.2.1 Research Background
Artificial intelligence is one of the most essential technologies currently opted by every industry to improve their operational excellence and streamline processes for maximum customer satisfaction and reduction of errors (Pande and Nemlekar, 2019). Fashion industries are also no exception as they operate in a dynamic business segment where operations like supply chain, product lifecycle management, assessment of changing consumer preference and regulatory compliances regarding trade, labour, quality and consumer safety are very important to streamline the business objectives with revenue, profit and brand recognition among loyal customers (Álvarez, 2023). 
ZARA is one of the leading organisations that brought the concept of fast fashion to the front of global customers (Evangelista, 2020). Implementation of Artificial intelligence is essential for ZARA to streamline its business to increase pace and reduce complexities of its supply chain and logistics, manage the evolving needs and requirements of the customers regarding fashion apparel and accessories, increase competition in the fashion markets and many more (Álvarez, 2023). AI technologies can benefit ZARA in developing an agile model for the production and distribution of fashion apparel and logistics to be improved with vertical and horizontal integration (Li, Liu and Zhou, 2024). 
AI is essential for optimising the supply chain, giving better insights from vast amounts of customer data and also ensuring the safety of the financial and confidential data from cyber crimes, analysing real-time information for understanding the need for diversifications, differentiation models, bringing brand new features, assortments of new designs, developing a pricing strategy for different target markets and also enhancing marketing campaigns with omnichannel strategies (Liang, Lee  and Workman, 2020). The research also denotes the opportunities for shifting towards sustainable business practices with AI for ZARA and making immense competitive advantages in the rival markets of fashion and retail segments (Evangelista, 2020). 
AI algorithms and frameworks are able to analyse data on suppliers, raw materials, and production processes, involved in ethical sourcing and minimising wastes, maintain compliance with environmental regulations, and encourage fair labour practices with the highest transparency and traceability in business operations (Evangelista, 2020). AI is helpful for better assessment of sales progress, attaining different touch points of the customer journey, making informed and data-driven decisions to increase brand profitability ens, ensuring the highest customer relationship and focusing on the problems of the customers in a faster and more efficient way (Ameen et al., 2021).
[bookmark: _1av7e4kitttu][bookmark: _Toc165902575]1.2.2 Problem Statement
The problem statement discusses the problems of current fashion industries, which can be improved with a suitable implementation of AI technologies in streamlining business operations way (Ameen et al., 2021). ZARA faces a number of challenges because of its huge amount of data collected from market research information, sales, financial transactions, social media and many more, which can not be properly analysed, and patterns are identified without an AI framework (Ameen et al., 2021). AI integration in business operations can help to extract insights and make suitable strategies for products, pricing, logistics and marketing for ZARA with a fast, cost-effective and sustainable pathway. Moreover, the problems of high rivalry and customer retention can be solved with personalised recommendations of fashion, and immediate solutions to customer queries with other customer experience tactics can be implemented with AI integration for ZARA (Oosthuizen et al., 2021). With this AI framework, the issues of underdeveloped technological infrastructures can also be solved, and investments in establishments of efficient machine learning, data science, and software engineering techniques, recruitment of skilled workforce can also be made from ZARA for its further operational excellence (Oosthuizen et al., 2021). Lastly, there are problems of data protection of customers from hackers and cyber threats for ZARA, and the problem of data privacy, security and ethical use of AI utilisation of those data are required to comply with regulations for ZARA (Pillarisetty and Mishra, 2022).
[bookmark: _18mdopr6lqns][bookmark: _Toc165902576]1.3 Research Aim
To assess the success of artificial intelligence in streamlining business operations in the fashion industry ZARA as the primary case study.
[bookmark: _thnuqyly0l6f][bookmark: _Toc165902577]1.4 Research Objectives
· [bookmark: _Hlk161416692]To evaluate the current state of AI implementation and the effect of AI on supply chain management, inventory control, and manufacturing procedures at Zara.
· To assess the potential for Artificial Intelligence (AI) to enhance customer satisfaction and experience in the retail clothing business.
· To identify the challenges and potential obstacles in the successful implementation of Artificial Intelligence (AI) to optimise the business operations of Zara.
[bookmark: _dqp8huaprxdt][bookmark: _Toc165902578]1.5 Research Questions
· RQ 1. What is the current state of implementation of Artificial Intelligence (AI) and the effect of AI on supply chain management, inventory control and manufacturing processes in Zara?
· RQ 2. How can AI enhance customer satisfaction and experience in the retail clothing business like Zara?
· RQ 3. What are the challenges and potential obstacles in the successful implementation of Artificial Intelligence (AI) to optimise the business operations of Zara? 
[bookmark: _lq02t229p8b2][bookmark: _Toc165902579]1.6 Significance / Relevance of the Study
AI technology can enhance algorithms in machine learning, natural language processing, automation and more techniques which can reduce time for repetitive processes in the operations of fashion companies (Dang, 2022). With AI implementation, operations like supply chain and logistics, manufacturing and production, demand forecasting, market research, inventory monitoring, marketing and promotions can be enhanced with maximum efficiency and minimum errors (Álvarez, 2023). The operations in fashion companies, including ZARA, can implement cost-effective strategies and huge amounts of investments in its research development that are saved from the revenue and lower operational costs. 
The significance of this research is also reflected in the improvement of customer relationship management of fashion companies like ZARA, where AI and other modern technologies enhance the virtual trial room opportunities, personalised suggestions based on the preferences and past buying data of customers and multiple brand awareness in the target markets around the world (Sakala and Bwalya, 2023). AI systems in marketing promotional operations can help ZARA to be involved in increasing cultural competence and designing fashion apparel for global customers. AI frameworks are useful for providing customers with delightful shopping experiences and utilising their data to bring new fashion expectations and set trends for more sales and competitive effectiveness. 
AI tools and technologies help fashion companies streamline their retail, manufacturing and logistics operations, develop new job opportunities, enhance education and awareness, create more transparency and technological innovation and have a huge economic impact on the fashion industries. AI frameworks can enhance the inbound and outbound logistics create more productivity in the strategy and operations in the fashion industries, and bring opportunities for sustainability, competitive advantages and retention of highly skilled and talented workforces in the fashion industries (Dang, 2022). AI integration in streamlining business operations in the fashion industries can enhance the pe[rational excellence with more strategy inclusion in the sustainable and ethical practices in ZARA and other companies like sustainable sourcing, managing excess wastes, shifting to renewable energies, using eco-friendly packaging, utilising recycling of old clothes, enabling AI-induced logistics and distributions, developing e-commerce efficiency, developing ethical labour practices and many more (Sakala and Bwalya, 2023).
The relevance of this research denotes AI implementation in business operations in fashion companies like ZARA, which helps the organisation to make data-driven decisions inc, raise the quality of the collected data, and ensure proper encryption of the data of customers from threats of cyber security (Silvestri, 2020). Various informed decisions regarding product design, pricing sensitivity, target market preference, new trends and increasing demands, marketing and promotional capabilities can be easily made by the fashion company with AI-empowered solutions and increase the competitive position of ZARA in an evolving fashion and retail market with growing competitions (Sakala and Bwalya, 2023). 
[bookmark: _60eodwde193h][bookmark: _Toc165902580]1.7 Brief Research Methodology
This research is conducted following the framework of research onion coined by Saunders, Lewis and Thornhill (2003). This framework has unique stages or layers of research paradigms, research approach, research strategy6, research design, time horizon and data collection and evaluation technique, and the best suitable techniques are utilised to assess the implementation and success rate of artificial intelligence in streamlining business operations in the fashion industries, specifically, the fast fashion protagonist organisation ZARA (Allan, 2020). 
This research has progressed with interpretivism research philosophy, where the researchers focus on the beliefs, norms and values of individuals regarding the subjective reality of AI implementation in business operations in fashion industries (Alharahsheh and Pius, 2020). The research is based on multiple constructions of social elements and follows a unique research approach of inductive which is also called a bottom-up approach, where relevant data are collected first, the patterns and similarities among the data are recognised, and new concepts are generated. 
This research is developed with a case study research strategy where several cases of ZARA and its operational efficiency, technological integration with Artificial Intelligence and its risks and opportunities are determined (Allan, 2020). Moreover, this research is progressing with exploratory research designs where a number of aspects are explored which are not discovered to date in ZARA's business operations aligning with AI frameworks. 
The research choice of this study is considered a single type of data collection and evaluation process, which is called mono research choice. Data are collected as secondary and non-numeric from relevant and authentic databases, and purposive sampling techniques are applied to choose the most efficient research articles and journals to progress the research outcomes (Stenfors, Kajamaa and Bennett, 2020). The data analysis is followed with a qualitative theme-based procedure where various themes are discussed. This research methodology provides a systematic way for researchers to derive the best outcomes and answers to all the chosen research questions. Some ethical considerations are also maintained along with its reliability and validity, and a few limitations of this research methodology are also identified and tackled in this research (Pietilä et al., 2020). 
[bookmark: _2hp2072cn5x][bookmark: _Toc165902581]1.8 Structure of the rest of the project
This segment has illustrated the structure of the rest of the research by highlighting the chapters along with their contents. The chapters considered in this structure in the whole thesis are mentioned below.

[bookmark: _Toc160024266][bookmark: _Toc161488307][bookmark: _Toc165901884]Figure 1: Structure of the Rest of the Project
(Source: Self-Created)
[bookmark: _vd8w3nlm42n2][bookmark: _Toc165902582]1.9 Chapter Summary 
The overall chapter encounters the objectives of the researchers for derailed evaluation regarding the research topic of AI implementations for streamlining the business operations of ZARA in the fashion industries. The background of this research has elaborated the opportunities and risks of integrating Artificial intelligence in business operations in the fashion segments, and the problems are also discussed with suitable research outcomes to be made for its solutions. The significance and relevance of this research for contribution to knowledge and better business operations in the industry context is elaborated, and a short description of the research methodology selected by the researchers to perform this research. Lastly, the structure of the rest of the dissertations is prepared with chapters and discussions.
.
[bookmark: _r1ggdx4zqz2z][bookmark: _Toc165902583]
CHAPTER 2: LITERATURE REVIEW
[bookmark: _f66ypqf4l82w][bookmark: _Toc165902584]2.1 Introduction of the Chapter
[bookmark: _Toc160024295]This chapter is the second chapter of this study, where 50 relevant articles collected from authentic databases based on suitable search strategies and keywords are analysed by their key focus, key findings, and any presenting literature gaps. A suitable literature gap is estimated from the analysis and covered in this study, and a suitable conceptual framework is also prepared for this research.
[bookmark: _Toc165902585][bookmark: _Toc160024296]2.2 Theoretical Framework 
Dynamic Capabilities Theory
The implementation of artificial intelligence (AI) is a diverse and evolving field with different theoretical understanding frameworks and models. Understanding these theories related to the effectiveness of AI is crucial to ensure success in business operations. For that purpose, Dynamic Capabilities Theory (DCT) is known as a significant strategic management framework that focuses on a firm's ability to adapt, innovate and reform its resources. This theory is concerned with the strategies to respond effectively to the changing business dynamics while maintaining capabilities standards to achieve competitive advantages. It was developed in 1997 with an emphasis on the Resource-Based View model that defines the ways businesses manage capability and utilise their resources to achieve a competitive edge. As stated by Buzzao and Rizzi (2021), DCT not only relies on the existing resources of an organisation but also on its capabilities to sense, seize and reconfigure internal assets to meet changing business requirements. The key components of this theory are illustrated below:
[image: ]
[bookmark: _Toc165901885]Figure 2: Dynamic Capabilities Theory
(Source:Pereira  et al., 2015 )
Sensing: As per this model, organisations should be able to understand changes and recognise opportunities in the external business environment. For this purpose, it is beneficial to collect and analyse information regarding market trends, consumer preferences, technological advancements, and competitors' strategies.
Seizing: This ability refers to companies' capability to identify opportunities and capitalise on them to achieve organisational growth. In that case, organisations must have agility, an entrepreneurial mindset, and a willingness to take risks that help them achieve competitive advantages and respond to market changes.
Reconfiguring: According to Arranz et al. (2021), businesses must have the ability to reform existing resources as per the changing strategic priorities in business operations. Based on evolving requirements, companies should reallocate resources, reconfigure processes and adopt new technology like AI to increase their efficiency. Due to these benefits, giant companies, including H&M, have adopted this concept and focused on its dynamic capabilities to differentiate itself from competitors.
Technology Acceptance Model (TAM)
As per the discussion by Karaveg (2021), the Technology Acceptance Model (TAM) is an information systems theory that emphasises the ways organisations accept and use technologies for better performance; the framework is based on five components, including perceived ease of use (E), perceived usefulness (U), attitude towards using (A) behavioural intention to use (BI) and actual usage (AU). In that case, E and U are the main factors of an organisation's intention to use or adopt new technologies. They define the willingness of individuals regarding the usage of technology to increase productivity growth with minimum effort (Karaveg, 2021). 
[image: ]
[bookmark: _Toc165901886]Figure 3: Concept of Technology acceptance model
(Source: Miller and Khera, 2010)
The purpose of using this model is to identify the acceptance and user experience of different applications and technologies, which result in better implementation. This theory has been applied in different marketing aspects to analyse customer behaviour towards new technology products and services. With the help of this model, businesses can critically examine the behavioural intention of organisations to use technology and measure the effectiveness of actual usage (Bolesnikov et al., 2022). Due to these benefits, fashion retailers like ASOS have implemented this theory to understand employee acceptance of AI power digital stylist tools. In that case, it is also useful to evaluate customer acceptance levels and make modifications to increase their satisfaction and sales growth.
[bookmark: _7xuncaz8i80n][bookmark: _Toc165902586]2.3 Empirical Studies 
[bookmark: _Toc165902587]2.3.1 The current state of Artificial intelligence implementation and its effect on the whole operational process of the fast fashion Sector 
The usage of artificial intelligence is necessary in the current scenario to enhance Proficiency in the work because Artificial Intelligence and its advanced technology work to promote better accuracy and agility of the work reach and can enable the Process of optimising the whole operation in the various sectors successfully.
Supply chain management:  supply chain management is one of the most effective parts to better way operation progression in the fast fashion sector. The research of Akhtar et al. (2022)  highlights that supply chain management Works for better procurement handling of resources as well as works for efficiently handling the logistical works and proper distribution channels to progress the operation. In that case, the use of artificial intelligence for the purpose of optimising the whole process cannot only help to promote transparency in the works but also in hands-up possibilities to wait for future demand successfully. Use of artificial intelligence We'll also perform for identifying the future patterns through analysis of the data. The research of BAHUGUNA, KAUR and SINGH (2023)  discussed that the use of machine algorithms by using evolving Technology can also identify consumer trends and demand fluctuations. It also performs for optimising the inventory levels that reduce the chances of minimising the stock out as well as promotes better way of inventory management in a cost effective manner. The use of AI in the purpose of supply chain management Works to minimise the issues related to visibility because real-time investigations can always be performed to track the movement of goods, which not only helps to reduce delay but also avoids disruptions. 
Inventory control: Inventory management is a critical part of the first fashion sectors because inventory management also helps to cope with risk as well as performs better to adjust with the dynamic nature of fashion trends. The research of  Boada-Collado and Martínez-de-Albéniz (2020)  artificial intelligence usage in inventory management always performs in real-time, overseeing the process as well as works for analysing the historical sales data and market trends, which is useful for generating the demand forecast successfully. Real-time gathering of the sales status also reduces the chances of overstocking or understocking which can help to minimise the cost and promote better customer satisfaction in a significant manner. 
Manufacturing work: The use of artificial intelligence for the purpose of the manufacturing process can enhance the use of automation  Tools and techniques that can streamline the whole process. The research of Daqar and Smoudy (2019)  demonstrates the use of advanced technology development and works for properly using the packaging operations to improve product consistency. The use of Artificial Intelligence can assist in real-time monitoring reach and is helpful for reducing cycle Times. It can perform for minimising downtime and maximising production times, which enhances the lifespan of manufacturing units and minimises maintenance costs.
 This way artificial intelligence works to promote creativity and accelerate the growth of first fashion sectors to increase resilience and agility to gain competitive advantages of organisation for the long run in a sustainable manner. 
[bookmark: _Toc165902588]2.3.2 Role of Artificial Intelligence in enhancing customer satisfaction and experience in the Retail Clothing Sector
Using artificial intelligence in the clothing sector is performed to enhance customer satisfaction. The research of BAHUGUNA, KAUR, and SINGH (2023)  highlights that using AI algorithms for understanding the data analysis about the purchasing desire,  retain purchase as well as browsing history sciss to understand the demography-related information of the individuals. The use of artificial intelligence also has to analyse the social media interactions of individual customers. It can access to analyse the preferences and styles of clients that the retailer clothing sectors can use to better attract these kinds of customers. It can help to enhance customer satisfaction rates and promote high conversion rates. The research of Evangelist (2020) highlights that The use of artificial intelligence for detailed segments of the customers based on the demography behaviours and preferences will perform for delivery of better-personalised experiences to increase the possibilities of getting a better outcome. AI  also enables the business to improve marketing campaigns by using various kinds of messages related to the touch points of customers, which is useful for increasing proficiency in better customer handling and providing customer satisfaction in a quick manner, as per the current report of Davis, Granić, and Marangunić, (2023), the global artificial intelligence in the fashion market is expected to increase at a CAGR of 36.9% from 2019 to 2027 which indicates an amount of 4.4 billion U.S. dollars by the forecasted period.
[image: ]
[bookmark: _Toc165901887]Figure 4: Market value of artificial intelligence in fashion worldwide
(Source: Smith, 2024)
The research of Akramet al. (2022) highlights that the use of artificial Intelligence can always work for giving various kinds of suggestions to customers for changing their Wardrobe items or based on upcoming occasions. These offering personalised styling advice and aid in developing various customised products based on the Desire of the customer can inspire them to explore new fashion trends. It can help to enhance the shopping experience as well as give opportunities to the customers to use various fashion choices. The research of Evangelista (2020)  discussed that artificial intelligence performs for optimising the journey of customers. These shopping Journeys can assist in giving an opportunity to customers to use artificial intelligence as assistance that can help customers to support any stage of the shopping process. This artificial intelligence also increases the possibility of giving assistance in post-purchasing situations. It can also work for giving answers to the customer's queries and provide a wide range of information about the products as well as give recommendations about the size, which enhances convenience as well as satisfies the customers, which is helpful for making a better customer base and retaining the customers easily.  
The research of Ameen et al. (2021)  highlights that artificial intelligence works for sentiment analysis of the customers, which is useful for gathering valuable in size and constructive feedback from the customers. Based on customer sentiments and feedback, retail clothing companies can identify the pain points and prioritise innovations to continuously improve their product and services to provide a better shopping experience to the customer. It will help to fulfil the customer's needs and make the customer satisfied. 
In these ways, artificial intelligence provides personalised assistance to customers, providing seamless shopping Journeys to make them satisfied. The use of artificial intelligence also performs, which is useful for keeping customers and gaining competitive advantages in the global dynamic business environment. 
[bookmark: _Toc165902589]2.3.3 Challenges and potential obstacles in the successful implementation of Artificial Intelligence (AI) to optimise business operations in the fast fashion sector 
In the fast-fashion industry, organisations may face different challenges and restrictions while using artificial intelligence, which may limit the benefits. As per the discussion by Akram et al. (2022), one of the major barriers to AI implementation is the quality of data and its availability for usage. Companies can experience difficulties dealing with enormous amounts of information and gathering poor quality may lead to making inaccurate decisions. For these reasons, focusing on the adoption of a transparent and standardisation process will be effective, as well as using technologies such as RFID (Radio Frequency Identification) to track inventory efficiently. In contrast, Boada-Collado and Martínez-de-Albéniz (2020) stated that because of critical IT infrastructure, it can be challenging for fashion brands to maintain seamless integration in the business models. For these purposes, using APIs (Application Programming Interfaces) and beginning with pilot projects will be effective for the successful implementation of AI with existing systems. Supply chain management in the fast-fashion industry is majorly complicated due to the presence of multiple suppliers and changing customer interests. For that purpose, using demand-predicting models will be beneficial to align the production process with the evolving demands and ensure success. It is also crucial to mention that focusing on supply chain visibility solutions will be effective in managing inventory in real-time. As[image: ]
[bookmark: _Toc165901888]Figure 5: Leading challenges for integrating  artificial intelligence (AI) initiatives in businesses (2023)
(Source: Thormundsson, 2024)
According to the above report, it has been found that 42% of organisations experience challenges in measuring and providing business values of the AI tools. Further, the lack of technological infrastructure to support AI can be challenging for organisations as to 38% of market professionals. Research by Bahoo, Cucculelli and Qamar (2023), highlights that a shortage of skilled professionals can act as a barrier in the year implementation and limit the potential growth of organisations. For this purpose, investing in training programs for skill development and offering educational and practical knowledge regarding AI technology will be effective in attracting and retaining top talents. On the other hand, data privacy and ethical concerns are also major issues in terms of using AI, as it requires a large amount of consumer data and personal information. In order to mitigate this issue, developing strong data privacy policies and compliance measures within the organisation which help in maintaining data that is used in an ethical and responsible manner.
[bookmark: _Toc165902590]2.4 Conceptual Framework
A conceptual framework is prepared by selecting relevant variables and highlighting their relations to the success of AI implementation in ZARA in the fashion industries in streamlining business operations like supply chain and inventory, manufacturing, production, risk management and customer satisfaction. There are five unique variables which are independent, dependent, moderating, mediating and control variables and this conceptual framework is constructed for maximum excellence in the research procecure and enhances the accuracy and precision of the potential outcomes.
[image: ]
[bookmark: _Toc160024267][bookmark: _Toc161488308][bookmark: _Toc165901889]Figure 6: Conceptual Framework
(Source: Self-Created)
(Idea taken from Swaen and George, 2022)
[bookmark: _Toc165902591]2.5 Literature Gap
A number of gaps in the literature are found in the overall examination of existing works of literature, which are lack of knowledge and expertise among the workers, change fatigue and resistance to transformation with digital technologies, relying on traditional supply chain systems and not expanding the digital marketing elements for maximum support. The fashion industry has already suffered from the loss in business due to covid 19 pandemic, and many of the companies have a lack of funding to implement innovative technological solutions (Pande and Nemlekar, 2019). Another gap is found in negligence towards customer experience in meeting their needs and satisfaction. Companies like ZARA have to be careful to process and track the changing buying decisions of customers and improve their inventory and stocks so that customers get whatever they need instead of the fast fashion ways.
[bookmark: _7r7rygmqjcj1][bookmark: _Toc165902592]2.6 Conclusion of the Chapter
The entire chapter shows a critical evaluation of 50 sampled research papers articles which are collected from secondary authentic databases. The critical analysis of this literature is focussed on the key aim and results along with literature gaps which were found and covered in this present research. An entire gap in the total reviewed literature is also provided. A conceptual framework is prepared for conducting the research of assessment of AI implementations in the business operations in the fashion industries along with ZARA following a precise and feasible pathway.
[bookmark: _wzoqe9ftpg50][bookmark: _Toc165902593]
CHAPTER 3: RESEARCH METHODOLOGY
[bookmark: _bjtt0bp149ae][bookmark: _Toc165902594]3.1 Introduction of the chapter
This is the third chapter of this thesis, and it covers the overall methodology of the research that researchers follow to obtain the most accurate and relevant outcomes from the research objectives. This research methodology follows the framework of Research Onion coined by Saunders, Lewis and Thornhill (2003). This framework follows by critical observations of each layer of research philosophies, approaches, design, choice, strategy, method and time horizon and determines the suitable data collection methods and analysis for the potential outcomes of AI implementation and success of business operations of supply chain management, consumer behaviour analysis, marketing and inventory management of ZARA. Research methodology promotes a feasible and successful process for conducting research where a researcher has to face fewer challenges and introspections of new discoveries about the research area of successful applications of AI in ZARA and its business operations. The research methodology details the data collection procedures, sampling, population and analysis technique and highlights the ethical conditions a researcher must be careful of while preparing this thesis. A few limitations of this research are also described with its existing factors of reliability and validity.
[bookmark: _2sy9xshu6vuv][bookmark: _Toc165902595]3.2 Research Onion
Research Onion is a framework for developing methodology in any research by including different elements which are considered the layers of this onion. This model was developed by Saunders, and it has five layers. The layers or elements are research paradigms or philosophies, research approaches, research strategies, research design, research choice, time horizon and data collection analysis procedures (Saunders, Lewis and Thornhill, 2003). The researchers evaluate the methodological considerations with the help of this systematic framework and increase the validity and reliability of the research with a rigorous searching strategy with research onion. Research onion helps to choose the right methodological elements for the study for maximum outcomes and alignment of the results with the research questions and also enables the collection of data which are authentic, informative and cross-referenced (Saunders, Lewis and Thornhill, 2003); the research onion framework brings annotated connections switch the philosophical instances and social interpretations of the research area and this research on the effectiveness of Artificial Intelligence in Optimising Business Operations of the Fashion industry ZARA is prepared with maximum credibility with this research onion framework.
[image: ]
[bookmark: _Toc160024268][bookmark: _Toc161488309][bookmark: _Toc165901890]Figure 7: Research Onion
(Source: Saunders, Lewis and Thornhill, 2003)
[bookmark: _1ngqm4bqjjui][bookmark: _Toc165902596]3.3 Research Philosophies and Assumptions: Interpretivism
Research philosophy defines the opinion of the researcher to compare and select the right philosophical assumptions to conduct a study with the proper elaboration of the variety of study disciplines, including the acquisition of data, selecting the suitable process for data analysis, and using the generated information and developing patterns to generate an assumption about the research conclusion (Alharahsheh and Pius, 2020). Research philosophy addresses the progress of knowledge by identifying the information’s source and type based on its societal perspective and giving importance to the beliefs, values and experiences of the individuals connected with the research topic. There are different types of research philosophies, which are interpretivism, positivism, pragmatism, and realism and the research on the effectiveness of AI technologies to improve sustainable business operations of fashion organisation ZARA is developed with interpretivism philosophy (Tomaszewski, Zarestky and Gonzalez, 2020). The justification for choosing this philosophy is its maximum importance on subjective reality and the social construction of multiple points of view aligned with the life experiences of the individuals.
[bookmark: _ye9aizyjzkcg][bookmark: _Toc165902597]3.3.1 Research Ontology
Relativism is selected as the ontological expression of this research as the relations among the AI induced applications with the profit and overall business excellence of ZARA and plenty of new opportunities are determined to assess in this research (Al-Ababneh, 2020). This research ontology helps the research to focus on the subjectivism and expense of reality from the relativity aspects of AI and human interaction elements.
[bookmark: _qewcczjrsf8t][bookmark: _Toc165902598]3.3.2 Research Epistemology
This research is formulated with social constructivist epistemology, where the satisfaction of the consumers and meeting their expectations are constructed with AI implementation and strategies of ZARA and other fashion companies (Al-Ababneh, 2020). This social constructivist attitude has helped the researcher to seek answers to the research problem from the social perspective and interpret the beliefs and assumptions of the individuals.
[bookmark: _j9ga8cy08gho][bookmark: _Toc165902599]3.4 Research Approach: Inductive
Different types of research approaches are utilised in the formulation of research, and they give proper ideas and concepts for understanding the relations among the collected data, recognition of patterns, changes in data and generalisations concepts for testing or generating new concepts or hypotheses in the research (Azungah, 2018). Research approaches like inductive, deductive and abductive are widely used by the researchers, and this research on the implementation of AI in the supply chain innovation, customer experience and inventory controls along with other business operations in the fashion industry ZARA is evaluated with the inductive approach. The inductive approach to research validates the collection of data, draws different connection points and patterns of the data and generalises the information in search of developing new theories (Soiferman, 2010). The concept of using this research approach determines the specific observations of the social competitions and interpreting more generalised and broader concepts for an in-depth understanding of research areas regarding the AI implementation in the fashion industry ZARA to improve its business operations and enhance its profit and brand identity (Soiferman, 2010).
[bookmark: _yteygzf4htb5][bookmark: _Toc165902600]3.5 Research Design: Exploratory
The design of this research focuses on the available information and interpreting it for the resolution of the research problems and aligning their outcomes with the answers to the research questions. Research designs encompass a detailed explanation of the research topic, exploring the less-discussed segments and giving descriptions of the concepts with the information gathered during data collection. Research designs are in three types which are explanatory, exploratory and descriptive (Hassan and Khairuldin, 2020). This research examining the effectiveness of AI tools and technologies for the improvement of business operations in ZARA and other fashion companies is prepared with exploratory research design so that researchers get rich and detailed information about the perspective which are not properly analysed to date regarding the research objectives. With this exploratory research design, the researchers have plenty of opportunities to address the literature gaps obtained from the literature reviews and also progress for generalisation on the perspectives, thoughts and realisation of the individuals and social components (Thomas and Lawal, 2020). This research design is flexible and adaptive to any situation and provides better contingency steps for any kind of risks and obstacles during the preparation of the study with an interactive process and in-depth exploration of the undiscovered research spheres (Hassan and Khairuldin, 2020).
[bookmark: _6ltkeznw63uz][bookmark: _Toc165902601]3.6 Research Strategy: Case Study
Research Strategy details the unique strategy followed for collecting the relevant information and choosing the type of data source for gaining maximum advantages in the processing and evaluation of the data. Selection of the overall plans, determination of the information, and reducing junk information from the data sources are included in the research strategy (Hancock, Algozzine and Lim, 2021). There are multiple types of research strategies, which are action research, grounded theory, surveys, interviews, case studies, and empirical studies and this research is followed by a case study research strategy for developing the impact and effectiveness of successful AI implementation in the business operations in the Fashion industry ZARA (Hancock, Algozzine and Lim, 2021). The research strategy is useful for choosing the 5 different case studies of ZARA and relevant fashion industries, and patterns are identified for their planning and implementation for applying AI technologies in business operations like supply chain, marketing, customer management, inventory planning and upskilling of employees for overall excellence. The choice of secondary data is also helpful for case study research strategy because of its time and cost-effective applications and plenty of information available for resource allocation (Farquhar, Michels and Robson, 2020). The case study research strategy needs crucial attention in the selection of data and its relevance with the research questions of this thesis and developing themes by identifying relevant opportunities and progress in these dissertations.
[bookmark: _xshydvst7rlg][bookmark: _Toc160024308][bookmark: _Toc165902602]3.7 Research Choice: Mono
Research choices signify the choice of selecting the right data collection tools and techniqies along wiht selecting the way of sata analsyis based on the type pf data utisled and natureof the result outcome from the research (Savin-Baden and Major, 2023). To formulate a research, generally three types of research choices areaccumulated whcih are mono choice, multi choice and mixed choice. The mono method defines the priogression of the research with handling of single type of data collection  and also evalaution of these data with one singular method for further analsyis. The data used in mono choice can be either primary or secondary. This data is then analsyed based on either qualititve or quantitive method in mono choice (Vizcarguenaga-Aguirre and López-Robles, 2020). The multi-method is the way of collecting two type of data which areprimary and secondary and thorugh data collection procedure and the analysis  of those data is continued with single type of evaluation techniqie which is either qualitative or quantitative. In mixed methods, both types of data are collected, stored, sampled and screened and finally evalauated with both type of data analaytis procedures which are qualitative and quantitative. The study focussing on the effectiveness of artificial intelligence on the business operations of the fashion industry ZARA is utilised with mono research choice. The justificaion behind choosing this research choice is fopr the nature of the collected data which is secondary and non-numerical, and the data are further evaluated with qualitative thematic analysis procedure  (Vizcarguenaga-Aguirre and López-Robles, (2020).
[bookmark: _Toc165902603]3.8 Research Method: Qualitative
A qualitative method has been chosen for the study, which has allowed the researcher for in-depth exploration of every specific research question. The chosen method has also provided a more consistent and focused approach to the research, ensuring objectivity that facilitated achieving the research aim. Järvinen, (2023), states usually the mono method tends to be easier to implement and design, as in this method, it is not required to integrate multiple methods. Notably, a qualitative method comprises a in-depth approach of data collection and analysis, and for this study qualitative approach has been employed that embraced the reliability and validity of findings. 
[bookmark: _Toc165902604]3.9 Time Horizon: Cross-Sectional
In research onion time horizon refers to the timeframe, which is relevant to the research. Therefore, while determining the suitable time horizon for the study, the researcher has emphasised the type of investigation and the pre-defined objectives of the research. It should be noted that focusing on a particular time horizon lets the readers know how many points in time the researcher planned for data collection. In the research onion, two options for time horizon are there- cross-sectional and longitudinal, out of which the researcher has found the cross-sectional timeframe most relevant for this research (Faggion 2023). The main purpose behind choosing the cross-sectional approach was to analyse the phenomena or certain characteristics at a particular or single point in time, where collecting data from different samples only once has helped to minimise the likelihood of the repetition of data gathering (Kansteiner and König, 2020). Besides this, a careful application of a cross-sectional approach also has made the research process relatively less time-consuming and cheap, along with allowing the researcher to collect useful information from a large subject pool and compare key differences between each finding. 
[bookmark: _Toc165902605]3.10 Data collection method: Secondary  
An appropriate selection of suitable method for collecting relevant data is paramount to the research success because it is not only a determinant factor for data accuracy and quality but also a significantly important element within a study that enables a researcher to make informed and data-driven decisions after assessing the way the collected data can be helpful to assist throughout the research to achieve the objectives. Since a mono method was chosen for the study, the researcher has found a secondary method of data collection most suitable and time and cost-efficient for the research (Firdaus, Zulfadilla and Caniago, 2021). Using this particular method, the researcher has chosen an existing set of information previously collected by other scholars for a purpose that was different from the particular intent. Since the rapid pace of digitalisation over the past couple of years has started disrupting different industries, the role of AI in business operations has become a focal point of scholarly exploration, and this has been used by the researcher for extracting relevant information (Pal, 2023). Notably, different online journals, secondary articles from Google Scholars and other peer-reviewed articles have been used in this study, and these readily accessed data played a significant role in establishing the significance of the study, clarifying the background and ensuring data reliability. 
[bookmark: _Toc165902606]3.11 Population and Sampling: PRISMA
[image: ]
A small or insufficient sample size could affect the flow of investigation and may lead to a significant lack in the demonstration of desired outcomes, which is why calculation and preplanning for samples are always essential for successful research (Al-Ababneh, 2020). For this research, data has been collected from a total of 50 secondary research articles, which has influenced the research findings directly. To gather these 50 relevant papers about the research topic, the researcher has focused on multiple secondary and authentic sources that include Google Scholar, JSTOR, Wiley and many more. Moroever, some peer-reviewed articles and journals from authentic websites, etc., that played a critically significant role in generating meaningful insights are also chosen. While choosing these relevant articles and secondary literature, the researcher focuses on PRISMA sampling techniques, which refer to the method of intentional selection of specific samples on the basis of the knowledge area explored and specific characteristics of those papers (Ocaña-Fernández and Fuster-Guillén, 2021). In this selection technique, inclusio nand exclusion criteria are appleid for the specific  keywords, date of publication, and the language of the existing papers have been scrutinised, which helped to recognise the most relevant papers. The screening of papers are enabled for idenityfing duplicacy in papers, full-text avaialbilty and many articles are rehected for not being not relevant to the research aim, not having propeor scope and limited methodology approach.
[bookmark: _Toc165902607]3.12 Data Analysis Method: Qualitative
In research, selecting a proper data analysis method is one of the most crucial parts because this plays a significant role in providing data accuracy, offering ease to the researcher in studying a large set of data (Imai, Kim and Wang, 2023). The utilisation of the thematic analysis method  of Braun and Clarke has been the choice of the researcher in this process (Newman and Gough, 2020). It has helped the author to provide an in-depth reviw of the study (Habu and Henderson, 2023). It is quite essential to note that the selection of the systematic literature review process has been well-linked with the qulitative data that was chosen by the author. Six steps of Braun and Clarke’s thematic analsyis procedures are mentioned which are –
a) Familiarization of information.
b) Code generation
c) Developing themes and combining codes into different themes.
d) Proceeding theme review
e) Analysing and discussing significance of themes.
f) Final reporting of findings
[bookmark: _Toc165902608]3.13 Ethical Considerations
As stated by Palaiologou and Brown, (2023), ethical considerations in a study promote the research aim, upholding truth and knowledge and minimising the likelihood of error. Throughout the research, the researcher has followed a few ethical principles and norms in order to ensure that the research is error-free and authentic. Besides this, it is also the belief of the researcher that adhering to specific ethical guidelines will also help the study to gain support and credibility from the readers. However, to promote the ethical standard, the researcher refrained from any kind of falsification of data, as this could lead to misrepresentation and might hinder the process of promoting truth. As information has been extracted from all the secondary papers, where information was already proven by previous scholars, the whole raw data was kept the same as the sources, and the researcher was not involved in data kind of data fabrication or data manipulation. 
Apart from this, all the gathered data were stored in USB devices to protect them from any kind of third party or unauthorised access (Bhangu, Provost and Caduff, 2023). Furthermore, for all the gathered data, proper and actual sources have been cited, through which the researcher has tried to acknowledge the contribution of all the existing research papers, from where useful data has been extracted to generate critical insights. 
[bookmark: _Toc165902609]3.14 Research Reliability and Validity 
Research reliability refers to the replicability of the study, while on the other hand, the validity of a research refers to its accuracy. In order to promote both, the researcher of the study has considered the aim and predefined objectives of the paper, as well as all the secondary sources have been validated (Bhangu, Provost and Caduff, 2023). Besides this, ethical considerations also have played a vital role in ensuring research reliability and validity. 
[bookmark: _Toc165902610]3.15 Research Limitation
Weaknesses involved in the research methods also have been identified by the researcher, as few constraints are found in the overall study. Firstly, the limitation of time was the major constraint for the research, and getting more time could have been helpful for the researcher in a more detailed exploration. In addition to this, a mono-method was selected for the study, which posed notable limitations in the scope of the research (Imai, Kim and Wang, 2023). Since a mono method comprises only a single method of data collection, over reliability of the study has been found on secondary sources, which limits the reliability and validity of the findings, lacking generalisability and methodological rigor. The researcher has found that the adoption of a mixed method strategy could be more helpful for the research, as this allowed the researcher to gather data from multiple and more reliable sources, leveraging the strengths of both qualitative and quantitative data. 
[bookmark: _Toc165902611]3.16 Chapter Conclusion
The overall methodological selection has been a roadmap for the researcher, which has helped him to stay on the right track while conducting the study in an objective manner. It can be said that without a well-defined methodology, it could be difficult for the researcher to obtain reliable and accurate results, where drawing a meaningful conclusion also could have been affected. The chapter summarises the careful selection of research methods and specific approaches, and the rationality behind every selection has been defined well, which will allow readers to assess how different selections have contributed to the sound findings and the legitimacy of the research. In particular, this has been an integral part of the entire research, which has ensured the researcher that staying on proper track will be helpful to attain the research objectives and ultimately played a significant role in advancing the academic knowledge of the researcher.
[bookmark: _npttbw6okegv][bookmark: _Toc165902612]
CHAPTER 4: FINDINGS / RESULTS, ANALYSIS AND DISCUSSION
[bookmark: _2xfv1lfaw08x][bookmark: _Toc165902613]4.1 Introduction to the chapter
This is the fourth chapter of this dissertation, where the findings of the research question regarding the effectiveness of Artificial Intelligence in optimising business operations of the clothing industry ZARA and the results are analysed and discussed with maximum alignment with the research objectives. As the collected data are secondary, non-numerical and qualitative in nature, thematic analysis is conducted to examine the information in a detailed way. Three themes are constructed based on the research questions. The data are interpreted, analysed and discussed in these three themes, which are the Current implementation of Artificial Intelligence and its effect on supply chain management, inventory control and manufacturing processes, AI in the enhancement of customer satisfaction and experience and potential challenges and obstacles of implementing AI in the business operations in fashion brand ZARA. This thematic analysis process is influenced by Braun and Clarke's techniques.
[bookmark: _Toc165902614]4.2 Data Extraction
[bookmark: _4n5k54x2rbjb][bookmark: _Toc165902615]
	No.
	Title
	Authors
	Year
	Key Findings 

	1
	Analyzing the Impact of Big Data Analytics on Supply Chain Efficiency in the Fashion Industry. 
	Quan
	 (2023)
	Big data improvisations are in growing surge for optimising supply chain and  other operations, but change-resistant and organisational silos can interrupt its growth.

	2
	 Fashion after fashion: A report of AI in fashion.
	Zou and Wong 
	(2021)
	Different opportunities are found in basic technology, sales and styling, design and R&D, and the customer experience in AI integration in the fashion industry.

	3
	From Trendy to Green: Exploring AI's Role in Sustainable Fashion Marketing
	Rathore 
	(2019)
	Identification of cutting edge technologies to implement sustainable practices in fashion and mitigating challenges like data privacy, bias in algorithms, trend-setting and many more.

	4
	A New Perspective on the Textile and Apparel Industry in the Digital Transformation Era
	Akhtar et al.
	(2022)
	Amazon's learning orchestra strategy is identified for implementing advanced techniqies in providing digital fashions, on-demand manufacturing capabilites, and cloud-based storage technology with supra-omnichannel marketing.

	5
	Forecasting in the fashion industry: a model for minimising supply-chain costs.
	Koren and Shnaiderman
	(2023)
	With AI implementations, supply chain cost is minimised and profit increases in the fashion industries.

	6
	Analytics applications in fashion supply chain management—A review of literature and practice. 
	Stahl, Stein,  and Flath
	(2021)
	The data driven tactics are increasing for fashion industries with more accuracy and perfection in operations regarding supply chain and retail.

	7
	Estimating and optimising the impact of inventory on consumer choices in a fashion retail setting. 
	Boada-Collado and Martínez-de-Albéniz
	(2020)
	Analysing the impact of Inventory, different level on sales, and with it, the customers can choose a particular product more easily, along with other managerial implications.

	8
	Study Research: Technology, Supply Chain and Sustainability in Fast Fashion Companies Case of Zara, H&M and Benetton. 
	Álvarez 
	(2023)
	Impacts of digitalisation and various modern technologies like AI, big data and machine learning to make supply pathwaysenvironmentally sustainable and economically cost-effective.

	9
	Digital Transformation of Supply Chain Management in the Fast Fashion Industry: A Case Study of Zara.
	Li, Liu and Zhou 
	(2024)
	Different techniques like product upgrading, delay design strategy, frequency identifications and reducing costs and time of logistics delivery.

	10
	Business Agility: Big Data Analytics and Supply Chain. 
	Pande and Nemlekar 
	(2019)
	Determining the process stability improvement and improving decision-making for developing an agile supply chain progress.

	11
	Artificial Intelligence in Business-to-Customer Fashion Retail: A Literature Review. 
	Goti et al.
	(2023)
	Understanding the contribution of AI use in supply chain optimisation, personalised suggestions, determination of consumer preference and increasing profit in the fashion industry.

	12
	Artificial intelligence in retail: The AI-enabled value chain.
	Oosthuizen et al. 
	(2021)
	The determination of AI to influence the value chain of the retail segment and ease of inbound and outbound logistics.

	13
	The role of artificial intelligence in shaping the future of the Agile fashion industry.
	Mohiuddin Babu et al. 
	(2022)
	Focussing on informed decision-making systems, optimization of inventory and enabling vision for the fashion industries with AI.

	14
	The future of fashion: How the quest for digitization and the use of artificial intelligence and extended reality will reshape the fashion industry after COVID-19.
	Silvestri 
	(2020)
	Disruption of value chain and improving distribution and shopping channels, integrating supply chain and improving production with AI and other technologies.

	15
	Towards sustainable textile and apparel industry: Exploring the role of business intelligence systems in the era of industry 4.0.
	Ahmad et al. 
	(2020)
	Positive effect on saving cost and time for inventory management and strategic decision-making.

	16
	Data-driven AI techniques for fashion and apparel retailing
	Giri
	(2021)
	Different techniques for utilising counter data for predicting their purchasing behaviours and collecting data from social media.

	17
	Sustainable approaches in warehousing and inventory management in the fashion industry.
	George, Ulhaq and Nayak 
	(2020)
	Increasing efficiency in inventory management and upskilling of workers, reducing internal costs in the fashion companies.

	18
	Smart fashion: a review of AI applications in virtual try-on & fashion synthesis. 
	Mohammadi and Kalhor
	(2021)
	The findings are about implementing AI techniques in image-based virtual try-on, 2D and 3D modelling, sugesstions for personalised size and fit  and magic mirror opportunities in virtual reality applications.

	19
	Perception of Innovative Usage of AI in Optimizing Customer Purchasing Experience within the Sustainable Fashion Industry.
	Bolesnikov et al.
	(2022).
	Environmental awareness of choosing sustainable fashion choices with AI technologies and also covering high quality of clothes, inventory management, meeting expectations and perfect customer experience.

	20
	The Role of Artificial Intelligence in Optimizing Supply Chain Performance. 
	Sakala and Bwalya 
	(2023)
	The positive impact of AI integration in the distribution of the fashion industry increases excellence in performance and transparency.

	21
	Enhancing Global Supply Chain Resilience: Effective Strategies for Mitigating Disruptions in an Interconnected World. 
	Patel
	(2023)
	Analysing proactive response plans for issues of supply pathway with digital  disruptions with AI.


	22
	Artificial intelligence: AI in fashion and beauty e-commerce: Zara, Sephora. 
	Dang 
	(2022)
	Improvisation of augmented reality and localisation enhancement with AI integration and ecommerce feasibility.

	23
	Artificial Intelligence's Integration in Supply Chain Management: A Comprehensive Review. 
	BAHUGUNA, KAUR and SINGH
	(2023)
	Focussing on different parameters like predictive maintenance, customer service, personalised options, risk management and marketing for AI integration.

	24
	Artificial Intelligence in Sustainable Fashion Marketing: Transforming the Supply Chain Landscape. 
	Rathore 
	(2019)
	More insights are found about content creation, virtual stylish management, stock and inventory management, marketing and augmented reality in business management in the fashion industry.

	25
	A review of AI (Artificial Intelligence) tools and customer experience in online fashion retail. 
	Pillarisetty and Mishra
	(2022)
	Findings are related to the AI improvisation  in product review and customisation in fashion.

	26
	Customer experiences in the age of artificial intelligence.
	Ameen et al. 
	(2021)
	Evaluating the mediating role of AI models to increase customer expectations and inbreeding their satisfactory experience in their burying journey.

	27
	Usability and responsiveness of artificial intelligence chatbot on online customer experience in e-retailing.
	Chen, Le, and Florence 
	(2021)
	The positive influence of chatbots on personalised suggestions, feedback collection and overall excellence of fashion companies.

	28
	Fashion Sustainability in the AI Era: Opportunities and Challenges in Marketing. 
	Rathore 
	(2019)
	Understanding about the AI based  marketing strategy and human opertated  customer management service.

	29
	Artificial Intelligence in Retail: Benefits and risks associated with mobile shopping applications.
	Stanciu and Rîndaşu 
	(2021)
	Understanding the ways to promorte window and online shopping experience and improve audience engagement.

	30
	Implementation of artificial intelligence in fashion: Are consumers ready?.
	Liang, Lee and Workman 
	(2020)
	Positive impacts on behaviour and attitudes of customers and purchase intention with AI devices and business excellence.

	31
	Analysing the existing challenges in the buying process of the fashion retail industry and suggesting a possible solution using artificial intelligence.
	Banerjee 
	(2019)
	Pattern recognising, detection of anomalies predicting inventory performance and removing obstacless in buying process in fashion retail.

	32
	Using artificial intelligence to analyze fashion trends..
	Shi and Lewis 
	(2020)
	Indicating AI techniques for fashion industries and promoting image-based fashion with visual effects with AI.

	33
	Using Machine Learning to Predict Online Buying Behaviour, Wholesale and Fashion Marketing at Zara, an Analysis Including Z Generation.
	Piedrahita Orozco,  Ochoa-Zezzatti and Delgado Lechuga 
	(2021)
	Positive impact on ZARA's ecommerce facility and improve relations with the customers by determining the dependence of its visual appearance with the sales.

	34
	Artificial Intelligence's Integration in Supply Chain Management: A Comprehensive Review.
	BAHUGUNA, KAUR and SINGH 
	(2023)
	Positive improvement in operational performance, cost-effectiveness, and customer happiness with AI use in fashion.

	35
	Transforming E-Commerce: Unleashing The Potential Of Dynamic Pricing Optimization Through Artificial Intelligence For Strategic Management.
	Akilandeeswari et al.
	(2024)
	Successful Determination Of consumer buying tendency and setting prices with machine learning.

	36
	Smart fashion: a review of AI applications in the Fashion & Apparel Industry.
	Mohammadi and Kalhor 
	(2021)
	Tasks like categorisation, size and fit, magic mirror, try-on, and modelling in 3d and 2D are analysed in fashion technology.

	37
	Artificial intelligence in fashion: how consumers and the fashion system are being impacted by AI-powered technologies.
	Evangelista
	(2020)
	Enhancing opportunities for better analysis of demand forecasting of new fashion elements after the pandemic.

	38
	AI for Fashion. In 13 th International Scientific-Professional Symposium Textile Science and Economy.
	Csanák
	(2022)
	Determining issues like the quality of fashion garments, their design and various cultural aspects in business operations.

	39
	Understanding artificial intelligence adoption in operations management: insights from the review of academic literature and social media discussions. 
	Grover, Kar, and Dwivedi 
	(2022)
	Discussion and impact of AI on job-ft, employment complexity, long-term dillema and consequences of work, obstacles towards use, social elements and facilitating situations in the company.

	40
	The role of artificial intelligence in enhancing customer experience.
	Daqar, and Smoudy
	(2019)
	Pro and cons of using  AI, its ethical parameters, the need for skilled workers and the spreading of awareness of its use.

	41
	Artificial intelligence and corporate innovation: A review and research agenda.
	Bahoo Cucculelli and Qamar, 
	(2023)
	Advancing the accuracy of decision-making, problem-solving capabilities, and technology in the corporate sectors.

	42
	The application of big data in fashion retailing: a narrative review
	Madsen, Silva and Hassani 
	(2020)
	Challenges in prediction of trend waste management, cusomter  experience, engagement quality control and managing longer supply chains.

	43
	How Artificial Intelligence (AI) is Transforming the User Experience in Digital Marketing.
	Kaperonis 
	(2024)
	Analysis of  challenges in user-specific data, behavioural trends and optimisations of customer requirements in the fashion industries.

	44
	Remodeling the Traditional Fashion Industry in the Era of Industry 4.0.
	Hui, Rusli, and bt Aris, 
	(2023)
	Identifying Problems of Industry 4.0 and mitigations of its problems with R&D and manufacturing evolvement in fashion.

	45
	Digital solutions are integral for scaling the circular economy in the apparel industry.
	Debabrata
	(2023).
	Challenges in managing sustainable business advancement and retention of circular value with digital solutions in the textile industry.

	46
	AI-DRIVEN PREDICTIVE ANALYTICS IN RETAIL: A REVIEW OF EMERGING TRENDS AND CUSTOMER ENGAGEMENT STRATEGIES.
	Ajiga et al. 
	(2024)
	Significant idneitification of challenges in intimation of fashion products, altering consumer perfection and increasing the quality of data.

	47
	Supply Chain Optimization in the Digital Age: A Big Data Analytics Perspective on Resilience and Efficiency.
	Van Anh and Cheng
	(2020)
	Understanding challenges in supply chain practices with AI and bringing resilience and most-effective outcome in fashion companies.

	48
	Implementation of digitalized technologies for fashion industry 4.0: Opportunities and challenges.
	Akram, et al. 
	(2022)
	Challenges in the progress of individual digitised technologies for sustainable material usage, energy storage and  inventory management.

	49
	Review of artificial intelligence with the retailing sector.
	Kaur, Khullar and Verma 
	(2020)
	Challenges in implementation of new smart devices, RFID, Robotics, ChatBots, Big data, and Facial expressions of consumers to increase customer interaction.

	50
	Towards fashion recommendation: an AI system for clothing data retrieval and analysis.
	Kotouza, et al. 
	(2020)
	Issues in implementing  NLP and mixed-type clustering algorithms in product recommendations and design excellence.
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4.3 Summary / Presentation of Findings / Results 
[bookmark: _d1fenktogz5u][bookmark: _Toc165902616]4.3.1 Theme 1: Current implementation of Artificial Intelligence and its effect on supply chain management, inventory control and manufacturing processes in ZARA
This theme consisted summary of findings retaeld to the RQ1 which is about current state of implementation of Artificial Intelligence (AI) and the effect of AI on supply chain management, inventory control and manufacturing processes in Zara. Big data and artificial Intelligence algorithms are implemented currently in Zara, which enables the company to act highly data-driven and fast responsive in the fashion industry. AI implementation has elevated production with an advanced apparel manufacturing ecosystem. With this AI implementation, ZARA can bring new items to the store within 2-4 weeks. With AI, ZARA can enhance the speed and accuracy of transmission of granular sales data (Helo and Hao, 2022). The data are collected and evaluated from the POS system installed in its stores. Moreover, with an advanced AI system, ZARA can gather maximum information with its Radio Frequency Identification (RFID) tagged clothes and apparel items and also connect with its upstream suppliers and distribution hubs in a better way (Mohiuddin Babu et al., 2022).
[image: ]
[bookmark: _Toc161488310][bookmark: _Toc165901891]Figure 8: Planning and Execution of AI Implementation in Business Operations of the Fashion Industry
(Source: Quan, 2023)
AI-based daily analytics provides real-time visibility of apparel, consumer preference and prediction of best-selling products of ZARA, which enables more transparency in managing the inventory levels of the company. With accurate and precise data analysis, ZARA can better understand the changing customer preferences and differentiation needed for its production and creativity in managing diverse regional tastes in fashion and apparel (Quan, 2023). Artificial intelligence is implemented in ZARA to evaluate various historical data and weather forecasts, and several automated algorithms are generated for managing the supply chain, inventory and warehouse management, replenishment of fashion product orders and scheduling for increasing stocks of new items every week in the fast fashion process. With AI implementations like a delayed design strategy for purchasing undyed fabric and recycling old clothing, Zara increases its 86% of total production (Thomassey and Zeng, 2018). The strategy of delayed design and its improvisation reduces the cycle of raw material and also creates waste. Not only that, AI-based algorithms enable maximum lead times and bring more flexibility in identifying emerging trends. These AI algorithms in its supply chain, inventory and manufacturing enhance business growth and sales rate by 15% with expanding revenues.
[image: ]
[bookmark: _Toc161488311][bookmark: _Toc165901892]Figure 9: Total E-commerce Net Sales of ZARA from 2014 to 2023
(Source: Statista, 2024)
[bookmark: _Hlk161485703]The revenue of ZARA was €13.8 billion in 2009 which will increase to €30.1 billion in 2021 after implementing AI technologies in its production, manufacturing, supply chain and logistics and inventory control. Zara alone accounts for over 70% of group profit in its parent company, Inditex (Li, 2020). With aI technology, ZARA achieves 20-50% more sales forecast accuracy. Reducing the conditions of out-of-stock situations by 5-10% in the time of highest demand. 50% faster technologies for speed-to-market and increasing business lead time by 12% for top-selling fashion items in ZARA. With AI algorithms, ZARA is able to lower 30% of its inventory volumes and needs capital for the unique management of inventory (Jin, Cedrola and Kim, 2019). The  Company has gained maximum sales in e-commerce adoption. In 2023, the company gathered 5408.7 million USD from its e-commerce sales which shows its improvisation in supply and logistics along with inventory management and reaching out to the customers in a more prominent way (Inditex, 2022). Lastly, AI algorithms have automated its manufacturing and inventory processes and generated a 25% higher inventory turnover ratio in the past 2 years. 
[bookmark: _bdpxo8kb7zhs][bookmark: _Toc165902617]4.3.2 Theme 2: AI in the enhancement of customer satisfaction and experience in ZARA
This theme shows data interpretation matching with the RQ 2 that is effect of AI to enhance customer satisfaction and experience in the retail clothing business like Zara. ZARA has implemented AI models and algorithms for enhancing customer satisfaction and experience. AI models have a crucial impact in elevating customer loyalty, satisfaction, engagement and building of suitable relationships with them by enhancing their overall experience with the brand. ZARA utilises various AI models like personalised engines, chatbot virtual assistant predictive and sentimental analysis algorithms, recommender systems, natural language processing, recognition of speech, customer journey analytics, emotional AI use cases, and augmented and virtual reality models to enhance the maximum customer satisfaction with the brand (Pereira et al., 2022). Personalised models are useful for analysing customer data, their preference for certain products and their purchasing behaviour. This data is helpful in tailoring their offerings of fashion apparel based on the personalised needs of individuals. 
[image: ]
[bookmark: _Toc161488312][bookmark: _Toc165901893]Figure 10: Benefitting FActors of Fashion Retail after Implementing AI systems in Business Operations
(Source: Statista, 2024)
ZARA has engaged the maximum number of customers with this process and generated higher conversion rates. In sentiment analysis, ZARA incorporates various algorithms to determine customer feedback, reviews, and their intention towards the offerings through social media interaction (Sohn et al., 2020). All this information is gathered to understand their positive and negative sentiments and enable customer services to address their grievances, respond to their problems immediately, and solve them for maximum customer experience. Evaluation of the accurate sentiments of the customers are considered and real-time sentiments of the customers are also derived from their immediate responses from marketing campaigns of ZARA (Kautish et al., 2023).
AI-driven chatbots are other components used by ZARA to provide 24/7 instant customer support reduce response times of the customers along with maximum accuracy in answering queries, and guide the customers through the purchasing process and every point of their customer journey. ZARA  has utilised several AI use cases, ensuring those chatbots understand complex language elements to understand customer queries and make differences among languages and jargon in emotional responses. ZARA has unique Predictive AI algorithms to analyse historical data to forecast future customer demands and their changing behaviour for fashion apparel (Chung et al., 2020). ZARA also implemented technologies like Natural Language Processing to assess various human languages, analyse and automate verbal responses of the customers, improving communication by analysing customer feedback.
[image: ]
[bookmark: _Toc161488313][bookmark: _Toc165901894]Figure 11: Total Number of Followers of Inditex Group in Social Media from 2018 to 2022
(Source: Statista, 2024)
[bookmark: _Hlk161485941]ZARA has these AI technologies in managing customer needs and offering personalised solutions. Augmented and virtual reality models designed with AI algorithms are helpful for providing customers with virtual fitting rooms and better decision-making scenarios (Yau, Saad and Chong, 2021). These AI algorithms examine its crucial target customers and their preferences in order to give them personalised recommended fashion products, services, or marketing content in digital and social media for enhancing personalised experiences. ZARA has gathered 23,761 million euros in net sales with 130.8 million followers on social media accounts on Facebook, Instagram and others and also achieved  4,147 million visits to the official website of the company with its AI technologies.  
[bookmark: _l9q2ijdjmmfj][bookmark: _Toc165902618]4.3.3 Theme 3: Challenges and potential obstacles in the successful implementation of AI in business optimisation of Zara
This theme is aboout fulfilling requireemtns of RQ 3 that is the challenges and potential obstacles in the successful implementation of Artificial Intelligence (AI) to optimise the business operations of Zara. Implementing AI in different business operations in ZARA has raised a number of challenges. Zara, being a pioneer in fast fashion strategies, has a definite complex network of operational systems; the company has complicated database databases managing various aspects of its business, in inventory, prediction of marketing technologies, demand forecast and sales (Istiqomah and Alfansi, 2024). The supply chain of ZARA creates vast amounts of data from various stakeholders like suppliers, manufacturers, distributors, and customers, mainly from online interaction. Ensuring the quality, consistency, and accessibility of this data across the entire supply chain can be challenging. Also, the challenges of loss of data and cybersecurity attacks are present in implementing AI technologies in various operations in ZARA. 
The presence of various systems and formats in different operations and pathways used by ZARA can make data integration, standardisation and analysis extremely difficult (Marr, 2019). To manage inventory and give a maximised virtual fitting room experience to the customers, ZARA implement virtual reality and its related AI models. The challenge persists when the company needs specific compatible devices and technologies and modern technical infrastructure for AR/VR components in ZARA and benefits customers to give more unique and personalised solutions. Problems are also present in managing User comfort, privacy and safety while utilising AI technologies in in-store experience or virtual purchasing (Lu, 2022).
[image: ]
[bookmark: _Toc161488314][bookmark: _Toc165901895]Figure 12: Percentage of occurring Difficulties in AI application in Business operations in Fashion Retail
(Source: exposit, 2024)
ZARA faces huge challenges in integrating these data from different disparate sources and involving them in a suitable AI analysis to ensure maximum accuracy and precision in the decision and outcomes (Musmeci and Pantano, 2023). ZARA has significant challenges in optimising the quality of the collected data from various custom channels, maintaining consistency in the analysis of those data, and enabling prime accessibility across the company. ZARA faces more struggles in obtaining informed consent for the data usage for the customer and bringing out personalised solutions for making easy and effective suggestions for buying (Saponaro et al., 2018). The challenges also included giving proper algorithms to the AI models and NLP use cases to understand diverse accents and dialects in natural language processing, recover information from noisy surroundings and bring precise results of customer preferences with accurate speech recognition. 
[image: ]
[bookmark: _Toc161488315][bookmark: _Toc165901896]Figure 13: Issues of AI implementation in the Fashion Retail Industry
(Source: Statista, 2024)
ZARA may find difficulties in understanding various fashion trends and optimising and improving its inventory, manufacturing and production and also developing its supply chain free of errors, fast and cost-effective (Banerjee, 2019). Various trends in fashion apparel are highly volatile, and ZARA has faced obstacles to implementing different AI models to identify such factors as seasonality, cultural shifts, economic downturns, introducing new technologies in managing distribution and logistics sustainability efforts and many more (Mohammadi and Kalhor, 2021). ZARA faces clashes from its prior company culture and lack of skilled employees for introducing AI and establishing AI-based E-commerce distribution for fashion apparel. Along with issues like cybersecurity and various regulatory compliances, AI implementation in ZARA has enabled maximum risks for workforce and labour displacement and their resistance to change, issues regarding unstable political conditions, equity and fairness problems in the organisational culture and risk of personal and organisational privacy with severe financial loss.
[bookmark: _h58ni4hkto3j][bookmark: _Toc165902619]4.4 Analysis of Results
[bookmark: _arf1fi7frw8k][bookmark: _Toc165902620]4.4.1 Analysis of Theme 1: Current implementation of Artificial Intelligence and its effect on supply chain management, inventory control and manufacturing processes in ZARA
AI is important for making the supply chain effective for managing rapid turnover and upgradation in the fashion industry and its relevant changes in inventory and supply chain management. AI helps ZARA to predict the upcoming transformation or risks the company might face due the economic problems and political instability. Moreover, AI-driven models and use cases are helpful for managing the inventory of ZARA  with consistent pattern analysis of the demands and also for deriving trends and future demand patterns (Sharma et al., 2022). Moreover, with AI systems, ZARA can better assess its lead times and performance of its distributors and suppliers, manage dynamic aspects of working capital in fashion, minimise operational and carrying expenses and improve logistics efficiency. AI-based systems are also implemented for managing manufacturing equipment for fashion apparel, reducing maintenance risks regarding infrastructure failures and many more (Riahi et al., 2021). Different AI use cases are thus helpful for ZARA to manage its responsive supply chain and production systems including outsourcing resource allocation and integrated manufacturing. The fashion industry, like ZARA, can improve its production uptime with AI systems along with developing decentralised design processes, minimising design costs and enhancing the reliability of its in-store and digitised operations.
[image: ]
[bookmark: _Toc161488316][bookmark: _Toc165901897]Figure 14: Responsive Supply chain of ZARA after AI implementation
(Source: Aftab et al., 2018)
AI-powered algorithms have enhanced production to be error-free and bring more efficiency in quality checking of its fashion apparel and satisfying the customers in a greater way. Various techniques like AI-powered image recognition, AI-driven quality assurance systems and machine learning algorithms for defect checking are utilised for assessing the product images and their associated sensor data to monitor any manufacturing malfunctions, minor defects, different stages of anomalies, and other quality issues (Aftab et al., 2018). With these systems, production and manufacturing are enhanced, and the design process also benefits from fast and innovative design processes with AI-based graphics design algorithms. With these AI models, ZARA can ensure the release of high-quality products to the market, tracking its duplicates from AI-based differentiation techniques (Oosthuizen et al., 2021). All these procedures are helpful for reducing the risk of recalls of fashion apparel, managing ethical considerations and overall consumer safety. AI technologies can analyse supplier data, certifications, and compliance records to assess the sustainability and ethical practices of potential suppliers. By making informed sourcing decisions, fashion companies can promote responsible sourcing practices, minimise environmental impact, and meet consumer demand for ethically produced products.
[bookmark: _jnq6qf5gekv2][bookmark: _Toc165902621]4.4.2 Analysis of Theme 2: AI in the enhancement of customer satisfaction and experience in ZARA
The detailed analysis of the second theme in this thesis, about the adoption of AI to enhance customer satisfaction and experience for ZARA, derived a number of aspects for enhancing every touchpoint in the customer journey in ZARA's target market. 
AI algorithms are implemented in ZARA's operations to analyse various customer preferences on fashion apparel, evaluate previous browsing and purchasing history, and give relevant product recommendations to customers. The accuracy of personalised recommendations can enhance the shopping experience, increasing the chances of sales, elevating their post-purchase experience, and improving their satisfaction (Pillarisetty and Mishra, 2022). 
AI-powered virtual fitting room opportunities also enabled customers to try their products digitally. This technology helps customers make their purchasing decisions appropriately and more informedly and reduces the chance of returns. Moreover, AI-enabled virtual try-on is also helpful in informing ZARA about the defects and risks in the fashion products and enhancing ultimate customer satisfaction.
AI-enabled models and systems are also implemented in optimising inventory management of ZARA to evaluate their stocks of popular clothing items and prevent out-of-stock conditions in the company. Customer satisfaction can thus be enhanced with a better examination of the inventory and reducing the churn rate of customers. AI technology helps ZARA to make customers find the right items they want to buy. Price comparison can be implemented with AI models. Various AI-use cases are useful to compare and adjust dynamic pricing based on information like market demand, pricing strategy of the rivals, and customer preferences (Harba, 2019). ZARA can enhance revenue and customer satisfaction with these AI models.
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[bookmark: _Toc161488317][bookmark: _Toc165901898]Figure 15: Factors Of Customer Satisfaction on the Elevation of online shopping experience with artificial intelligence (AI)
(Source: Coppola, 2023)
AI-powered chatbots or virtual assistants are also useful for guiding the customers in their touchpoints of the customer journey in ZARA. These chatbots are implemented to provide instant support and assistance to customers in personalised suggestions, buying discounts and offerings and return processes (Liang, Lee and Workman, 2020). These virtual assistants are programmed to solve queries of the customers, suggesting the appropriate product recommendations, and helping them in the purchasing or return process. AI-powered chatbots are also effective in impacting customer experience with their capabilities of data analysis and giving accurate solutions (Kim and Kim, 2022).
AI-enabled models are used in ZARA for predictive analysis of past purchasing behaviour and current market trends and for meeting the needs and preferences of customers, which leads to higher satisfaction of customers. AI-powered sentiment analysis tools are implemented in the CRM  strategy of ZARA to evaluate the sentiments and emotions of the customers in their feedback and reviews. ZARA can improve its areas for customer concerns more effectively with these aI tools. AI-powered visual search models are also implemented in the websites, mobile applications and ecommerce software of ZARA (Kang and Choi, 2023). With these  AI models, customers can search for their needed fashion products using their images and can, get more accurate product recommendations and give them maximum shopping experiences.
[bookmark: _5rugo1gulpmd][bookmark: _Toc165902622]4.4.3 Analysis of Theme 3: Challenges and potential obstacles in the successful implementation of AI in business optimisation of Zara
From the interpretation of data about the potential challenges in ZARA in implementing AI technologies in its business operations, it is relevant that the company faces an immense struggle to apply it to ease the workload and enhance error-free results in business operations. ZARA has struggled to manage the company culture and was not ready to implement AI in its basic operations. The resistance to change the amount of employees, not giving them proper training and resources, not having open communication about the change approaches and making them understand the benefits of AI are serious issues in ZARA (Coppola, 2024). As a leading fashion Brand, ZARA deals with vast amounts of data coming from its important sales transactions, valuable customer interactions in different platforms and social media, enhancing fruitful and sustainable supply chain operations and distribution efficiency, and marketing and promotional campaigns. AI systems help ZARA to successfully Integrate, manage, and interpret those data for maximum accuracy in predictive analysis and effectively manage its regarding challenging situations (Thomassey & Zeng, 2018). Moreover, there are other challenges in coordinating the supply chain with AI optimisation. AI is applicable to make real-time adjustments of business operations in inventory management, stock clearances and giving quick responses to market trends.
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[bookmark: _Toc161488318][bookmark: _Toc165901899]Figure 16: Challenges after Implementing AI in Fashion Operations
(Source: Mintel, 2024)
[bookmark: _Hlk161485627][bookmark: _Hlk161485869][bookmark: _Hlk161485669]The challenges regarding customer experience and satisfaction can also occur for ZARA when AI systems are not capable of capturing the proper quality of data or interrupt consistency in the data management systems by AI models. Lack of data and quality issues are responsible for errors in predictions and faulty recommendations for personalised experiences for customers, which ZARA has to face and results in its reduced profit and increasing churn rate for the customers (Thomassey & Zeng, 2018). ZARA has to mitigate the effect of risks in using AI as most of the output and prediction of several AI systems shows the potential existence of cultural bias and mistakes. Also, in most cases, the processing of sensitive personal data of customers is not properly regulated while adopting AIuse cases and algorithms to understand customer perception and efficiency in operational excellence. The challenges of data privacy and attacks for cyber theft persist for ZARA and the company often fails to identify appropriate business use cases for increasing privacy and security of its valuable customers (Chung et al., 2020). The analysis of the challenges and obstacles of ZARA shows a lack of technical infrastructure, threats of legal and regulatory concerns and workflow reproducibility. ZARA also lacks skilled employees to manage AI operations in the supply chain, customer experience, inventory and data security for its consumers. Implementing AI  in the operations of ZARA can also increase substantial upfront costs and bring more risks for managing the financial responsibilities of ZARA (Li, 2020). With AI integration in different operations, risks include higher investment in technology infrastructure, engaging workforce and systems in AI-based software development, and intelligent hiring for talent acquisition.
[bookmark: _86iip3xxf501][bookmark: _Toc165902623]4.5 Discussion of Results
The discussion elaborates on plenty of factors which are influenced by the new adoption of AI technologies in supply chain management. Three different themes are analysed for AI implementation in ZARA, and from the presentation of data and their detailed analysis, outcomes are also discussed in three different themes.
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[bookmark: _Toc161488319][bookmark: _Toc165901900]Figure 17: Customer Choice of AI Systems Implemented in Fashion Retail
(Source: Coppola. 2023)
[bookmark: _a32te71c0c92][bookmark: _Toc165902624]4.5.1 Discussion for Theme 1: 
AI is useful for understanding the trends in supply chain, inventory and production techniques in the fashion industry and helps to predict market demand for ZARA. A number of sophisticated AI algorithms are implanted in ZARA to collect quality data with diverse data sources for better understanding the insight prediction mostly from social media, various online platforms like fashion blogs and web contents, and changing consumer behaviour about purchasing or preferring fashion apparel mostly in fast fashion concept (Pournader et al., 2021). AI algorithms can forecast demand with analysis of previous sales data and market trend evaluation. Not only that, different AI use cases are included for optimising inventory levels by effectively managing seasonal trends in fashion (Coppola. 2023). AI algorithms for managing inventory are mostly implemented for increasing stocks of its popular and bestseller fashion products. Along with Inventory, AI solutions help ZARA to optimise its supply chain operations (Jauhar et al., 2023). Various AI-powered platforms are thus engaged for supply chain visibility so that more insights and future predictions can be made for checking different order statuses, tracking shipments, performance e-commerce, measuring performances of suppliers and distributors and increasing supply chain transparency and efficiency with utmost satisfaction of customers for ZARA.
[bookmark: _9c7n8m6e8m13][bookmark: _Toc165902625]4.5.2 Discussion of Theme 2:
[bookmark: _Hlk161486779]The discussion on the second theme showed the importance of AI algorithms for analysing customer data collected from different sources and also providing the highest accuracy in personalised recommendations, loyalty points, individualised offerings and discounts, and elevating smooth user experiences in online shopping and e-commerce distribution and also for in-store purchasing. AI systems are helpful for increasing customer satisfaction by helping the company to improve informed and ethical sourcing practices and accelerate various techniques for minimising environmental impact (Nguyen, Quach and Thaichon, 2022). AI systems benefit the company by enhancing its brand identity and meeting consumer demand for ethically-produced fashion products free from harmful chemicals, dyes and synthetic fabrics, along with assuring higher sales and revenue growth for Zara. Moreover, AI-driven virtual reality and augmented reality systems help customers experience virtual fitting rooms and also visualise different information about their preferred fashion products and influence their purchasing decisions with easier and cost-effective techniques (Alduraywish et al., 2021). Moreover, there are other AI techniques like chatbots, dynamic pricing and promotions, processing of feedback, sentiments and emotions of the customer to increase their loyalty and repetition of buying from ZARA. 
[bookmark: _236dg3qmsebj][bookmark: _Toc165902626]4.5.3 Discussion of Theme 3:
[bookmark: _Hlk161486497]Discussion on the challenges of AI implementation are plenty for ZARA which can hinder its predictive analysis and seamless business operations like predictive analysis and personalised recommendations to the customers. Data collected from various interactions with customers on different platforms can be siloed or inconsistent (Jauhar et al., 2023). The limitations in AI systems can affect the accuracy and reliability of the prediction and customer engagement for ZARA. Moreover, ZARA needs higher investment in IT and AI infrastructures to handle large volumes of data and also mitigate the skill gap among the employees. The challenge of lacking the technical skills of workers can further enhance complicacy in managing the reputation of the company.
[bookmark: _Hlk161486160]Furthermore, AI models can elevate the risks of ethical concerns related to data privacy, bias, regulatory compliance and transparency of operations, and it can affect the acceptance of customers and win their trust for choosing ZARA over other competitors (Saponaro et al., 2018). There are other risks of implementing AI techniques, such as its costly interventions and time-consuming process in ZARA. AI applications in inventory, supply chain, production and customer journey are also under threat of major cyber attacks and financial loss.
[bookmark: _egm1oewmbsct][bookmark: _Toc165902627]4.6 Conclusion of the chapter
The entire chapter has elaborated on various data on AI implementation in elevating the effectiveness of the business operations of ZARA. AI systems are applied in the supply chain, inventory and manufacturing process of fashion apparel and advancements in identifying opportunities and threats in its customer journey are also elaborated. Moreover, a number of potential challenges and obstacles to implementing AI technologies in ZARA's business operations are discussed after prior analysis of different secondary data collected from authentic databases. This chapter has crucially analysed the business excellence of ZARA after implementing several AI systems and indicating its growth in revenue, customer satisfaction and better analysis of market trends in fast fashion. Those 50 articles selected in the analaysis of the literature are utilised in the whole dissertation and cited.
[bookmark: _c8yujhv3558c][bookmark: _Toc165902628]
CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS
[bookmark: _qg77t9secum6][bookmark: _Toc165902629]5.1 Introduction to The Chapter
The final chapter of this dissertation provides a suitable conclusion to the study on the analysis of the effectiveness of artificial intelligence in optimising business operations of the clothing industry Zara. This research progresses with the selected research questions of finding the current state of AI implementation and the effect of AI on supply chain management, inventory control, and manufacturing procedures at Zara, assessing the potential for Artificial Intelligence (AI) to enhance customer satisfaction and experience in the retail clothing business of ZARA.
And also identifying various challenges and potential obstacles in the successful implementation of Artificial Intelligence (AI) to optimise the business operations of ZARA. This chapter has elaborated with the summary of the findings and contemplating concluding factors based on these research questions. A number of suggestions are provided for this research area of assessing AI implementation in business operations of ZARA to be successfully accomplished, and the limitations of this research are also further discussed along with a brief discussion of the contribution of this research to future works.
[bookmark: _7xu3t396oe5u][bookmark: _Toc165902630]5.2 Summary of Main Findings
The main findings from the selected sources resulting in these dissertations are summarised in this chapter. The findings show that ZARA can bring new items into its stores very fast with hyperactive manufacturing techniques. ZARA utiles AI systems like POS, Radio Frequency Identification or RFID and many more. With the application of  AI techniques, ZARA is able to achieve 20-50% more accurate sales and demand, which impacts its seamless and green distribution operations. With AI-driven operations, ZARA is also able to reduce its out-of-stock situations by 5-10%, and the company also manages effective change in managing the highest demand. AI technologies implemented in current operations in ZARA show the execution of tasks 50% faster for speed-to-market techniques. The findings show that the business lead time of ZARA is to be increased by 12% for top-selling fashion items with AI integration in marketing and techniques. ZARA can enhance its inventory volumes by 30% with AI techniques. 
AI models, NLP and other techniques are utilised in understanding different languages and analyses their preference for clothes materials from the analysis of dialects, jargon and other emotional responses. Moreover, customer experience and satisfaction can be enhanced by expanding marketing and promotions, analysis of the traffic on digital media and other tools for predictive analysis. ZARA has achieved net sales of 23,761 million euros as well as 130.8 million followers on different social media accounts. These metrics are helpful to assess the right target market and accompany its target customers in every touchpoint of their journey with the brand. The findings say that ZARA can analyse 4,147 million people and their preference for AI-driven technologies who visit the official website of the company.
There are more challenges and obstacles in the operations of AI technologies in ZARA. The company has faced 17% difficulties in understanding and identifying the right AI use cases for application in the business operations, and the 18% issues of data quality and lack of data also create hindrances. Moreover, 19% of problems are generated by the scarcity of skilled and dedicated employees who are experts in AI technologies, and 14% of issues can be generated by the rigid culture of the company, which can make AI adoption difficult. 
 ZARA also faces struggles in 12% of times for its challenging situations with technological infrastructures and lack of investments in technical and infrastructural areas. The challenges of legal and regulatory compliances, ethical sourcing and sustainable practices of ZARA are also affected by AI implementations, and the reducibility of the workforce can cause other issues implementing AI in business operations like supply chain, inventory, manufacturing, customer experience, risk management and many more.
[bookmark: _vfpvkl7kih03][bookmark: _Toc165902631]5.3 Conclusion based on the Research Questions
The conclusions based on the research questions of this research are provided with positive insights that elaborate that the findings have answered three questions generated in this research by the researchers. Three unique research questions are selected for proceeding with this study, and among them, the first research question asked about the current implementation of Artificial Intelligence and its effect on supply chain management, inventory control and manufacturing processes in ZARA. This research has concluded with plenty of findings from the secondary data that AI systems can bring revolution in the supply chain, logistics and distribution techniques by increasing lead times, managing inventory, calculating the stocks and preventing out-of-stock situations. With AI, ZARA is able to understand the patterns of the market demand and improve in its manufacturing sectors. And also takes care of its ethical sourcing, managing good relationships with the partners and suppliers, detecting any mishaps or mistakes in the production, and preventing compromisation in the quality. AI-based systems in the current operations of supply chain, inventory and manufacturing of ZARA show its decentralised design processes, minimising design costs and enhancing the reliability in the production and also reducing the environmental impact with sustainable practices like eco-friendly packaging, responsible waste management and many more.
The second research question is about the implementation of AI in accelerating customer experience and satisfaction. AI-driven chatbots and virtual assistance are helpful for guiding them in ordering online, managing their discounts and offers, answering their queries and many more. AI-driven visual search opportunities or virtual fitting rooms are also implemented to reduce the chance of returns for fashion products in ZARA. AI models are used to evaluate the sentiments and emotions among the customers and give them personalised recommendations so that they feel the utmost comfortable and satisfaction with the entire accommodations of ZARA during their purchasing journey. Ai-driven technologies are also helpful for ZARA to understand the preference of fashion apparel and accessories for particular customers, analysing their previous browsing and purchasing history and increasing better prediction of their buying opportunities.
The final research question is about identifying potential challenges and obstacles in the way of implementing AI technologies in the operations of ZARA. Challenges in the organisational culture, resistance to change among the employees, and lack of proper technology and infrastructure to adopt AI-driven solutions are plenty in the fashion industries as well as ZARA. The company can suffer from challenges in data quality, cybersecurity, lack of equity and fairness and faulty prediction to the customers, and the threat of customers choosing different brands can also happen. AI-driven production might impact workforce reproducibility, and many issues in regulatory compliance can arise for ZARA. With critical strategy implementation and resource optimisation, ZARA has to deal with these issues. From the research findings and the alignment of research questions, it is concluded that the results have given proper answers to the research questions and showed the successful implications of qualitative research on the research area chosen in this study.
[bookmark: _wtv73o2wu73][bookmark: _Toc165902632]5.4 Recommendation for the Company
A number of recommendations are provided to the discussed company ZARA to enhance its effectiveness in implementing various AI technologies in its business operations like supply chain management, distribution and logistics, inventory management, consumer experience and satisfaction, production and manufacturing, risks management and many more. These recommendations are derived from the critical analysis of the themes selected in the research about the implementation of AI tools in transportation and logistics operations, customer relationship management and identifying challenges in implementation.
1. ZARA should increase its capabilities for demand forecasting by crucially using AI algorithms. These algorithms are helpful for analysing historical sales data, trends in the fashion market, patterns in customer purchasing patterns, and interactions with customers on social media to generate maximum accuracy in data (Musmeci and Pantano, 2023).
2. ZARA should enhance its use of AI models to manage inventory levels, check the number of stocks, track the new loadings of manufactured products, and control overproduction. Recommended AI models are helpful for solving overstocking or understocking issues and have a great impact on minimising markdowns for ZARA (Sharma et al., 2022).
3. ZARA should engage maximum designers with AI-based tools to promote more ease and efficiency in their work, such as creating and iterating on designs more efficiently. AI-based tools are helpful for ZARA designers to get good insights into current fashion trends and positive and negative customer feedback regarding the design process (Oosthuizen et al., 2021).
4. ZARA should encompass crucial monitoring of the AI models to mitigate any kind of biases in the choice of analytics so that utmost customer satisfaction can be achieved for everyone equally. Moreover, AI models are also recommended to bring prosperity in selecting diverse people in the workforce in ZARA (Pillarisetty and Mishra, 2022).
5. ZARA has to be effective in giving crucial training and resources to its employees for learning and interpreting new AI technologies to increase excellence in its business operations.
[bookmark: _f3csng4thphk][bookmark: _Toc165902633]5.5 Limitation of Research
During the preparation of this research, the researchers faced a number of limitations which impacted the quality of the result and the accuracy of the interpretation of the data analytics. The effectiveness of AI implementation on different business operations has vast areas in different business operations of ZARA and evaluating each of the sectors and gaining knowledge about AI techniques are very time-consuming. Also, the relevant resources found on the databases are often not available for full-text availability, and the researchers also suffer from not having proper tools and techniques to analyse qualitative data. 
Moreover, the researchers have faced struggles with fashion products to analyse various designs, patterns and customer preferences. The researchers face certain limitations in gathering information about AI models for analysing visual features, minimisation of errors and many more. Researchers had to identify several biases in AI algorithms regarding the size of body size, ethnicity, gender, socio-economic status and many more. All these things can be improved for giving personal recommendations in ethical and inclusive fashion practices. Another limitation faced by the researchers is knowing more about AI technologies for the protection of the privacy of customers and preventing cyber threats.
[bookmark: _l27bdh5y5eah][bookmark: _Toc165902634]5.6 Contribution to Future Work
This research can contribute to future works like virtual fashion concepts where designers can bring new ideas and prototypes for enjoying fashion experiences virtually on mobile applications or websites by customers and also agile and iterative procedures for revolutionised product development, recycling or refurbishing techniques for designers and many other fashion trends. This research can also impact the evaluation of AI systems in promoting sustainability in the fashion industry. This study can also benefit the future strategies of ZARA and other fashion companies to optimise their supply chain operations, manage inventory by controlling overproduction, develop sustainable packaging materials from the wastes of the production and use eco-friendly materials in every possible place. 
AI-driven technologies can help fashion industries identify opportunities in future so that they can implement better strategies for waste management, water conservation and energy efficiency and develop sustainable fashion tactics. Furthermore, AI technologies can contribute to future research on the importance of addressing the issues of diversity, inclusion, and equality in the workplaces in the fashion industry along with fair labour practices, promoting body positivity, protecting customers from harmful chemicals used in dyes, ethical sourcing, conservation of natural resources and many more.
[bookmark: _x27wtbf0olv2][bookmark: _Toc165902635]5.7 Summary of the Chapter
[bookmark: _96msekksw14t]This entire chapter is summarised to highlight the primary objective of this whole research on the effective implementation of artificial intelligence in optimising business operations of the clothing industry Zara and also elaborating its main findings. The findings are discussed based on the research themes selected as per the objectives. The summary of the findings is provided based on the gained insights on the application of AI in the supply chain, inventory, and manufacturing of ZARA, its impact in managing customer experience and satisfaction and knowing about its potential challenges of implementing AI systems and its mitigation procedures. The overall discussion has broadened many ways for recommendations so that the discussed company can implement Artificial Intelligence (AI) systems in a better way for its maximum excellence in business operations. The limitations of time, resources and appropriate tools and techniques are also discussed and a further contribution for the future work is also provided in this chapter.
[bookmark: _Toc165902636]
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