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[bookmark: _Toc165390885]Chapter 1: Literature review 
Efficiency refers to doing the right work and attaining the right goal by performing activities with minimum wastage ensuring optimum utilization of resources. Having the ability to accurately, quickly, and economically fulfil orders while minimising waste, idle time, and needless resource allocation is known as efficiency in warehouse management (Edeh, 2024). Sustainability refers to an organization’s approach to lessening the adverse environmental effects that arise from its operations in a specific market or function. The sophisticated orchestration of interconnected activities encompassing procurement, production, distribution, and logistics is known as supply chain management (Edeh, 2024). Only these functions are included in the definition as all the activities in SCM, directly or indirectly are a part of these functions. 
Efficiency in supply chain management (SCM) is a concept that encompasses several key principles and practices aimed at optimizing the flow of goods, information, and resources across the supply chain. This includes streamlining processes, reducing waste, minimizing inventory levels, improving logistics and transportation, and enhancing collaboration with suppliers and partners (Coman, Florescu and Oancea, 2020). The ultimate goal of efficiency in SCM is to deliver products or services to customers in a timely, cost-effective, and reliable manner. On the other hand, organizational performance encompasses a wide range of metrics and indicators that reflect the overall health, effectiveness, and competitiveness of an organization (Sahoo et al., 2021). These metrics can include financial measures such as profitability, return on investment (ROI), and cost reduction, as well as non-financial measures like customer satisfaction, market share, and brand reputation (Coman, Florescu and Oancea, 2020).
This is grounded in established management theories and empirical research that highlight the positive correlation between SCM efficiency and organizational performance. One of the key theoretical frameworks supporting this hypothesis is lean management. Lean principles focus on eliminating waste, optimizing processes, and continuously improving operations. 

Studies based on lean practices have consistently shown improvements in operational efficiency, reduced lead times, lower costs, and enhanced customer satisfaction (Moheb-Alizadeh, Handfield and Warsing, 2021). These improvements directly contribute to positive organizational performance outcomes. 
Another theoretical perspective is Six Sigma, which emphasizes data-driven decision-making, process standardization, and defect reduction (Akkad, Haidar and Bányai, 2022). Organizations that implement Six Sigma methodologies often experience improvements in quality control, product/service reliability, and overall operational excellence. These improvements translate into better organizational performance metrics, including higher customer retention rates, improved product/service quality, and increased profitability.
Sustainability refers to the ability to meet the needs of the present without compromising the ability of future generations to meet their own needs. It encompasses environmental, social, and economic dimensions, aiming to balance resource use, environmental protection, and social equity for long-term well-being (Narayanaswami, Capponi and Olafsson, 2020). This aspect focuses on minimizing environmental impacts, conserving natural resources, and promoting eco-friendly practices. For instance, a company implementing renewable energy sources like solar panels or wind turbines in its operations demonstrates environmental sustainability by reducing reliance on fossil fuels and lowering carbon emissions (Pimentel et al., 2021).
In supply chain management (SCM), sustainability extends across the entire network of suppliers, manufacturers, distributors, and customers. Sustainable SCM integrates environmental stewardship, social responsibility, and economic viability into every stage of the supply chain process (Barone et al., 2023). Water management in SCM involves efficient water use, conservation, and pollution prevention. For example, companies may implement water recycling systems, adopt water-saving technologies, and promote responsible water consumption practices among suppliers and partners (Barone et al., 2023). Energy efficiency is a key element of sustainable SCM, focusing on reducing energy consumption, utilizing renewable energy sources, and minimizing carbon emissions. This includes optimizing transportation routes, investing in energy-efficient equipment and facilities, and promoting energy conservation initiatives throughout the supply chain (Sahoo et al., 2021).
Waste reduction strategies in SCM aim to minimize waste generation, promote recycling and reuse, and adopt circular economy principles. 
Organizations may implement waste management programs, design products for recyclability, and collaborate with suppliers to reduce packaging waste and environmental impact (Narayanaswami, Capponi and Olafsson, 2020). 
Carbon footprint reduction is another critical aspect of sustainable SCM, involving measures to lower greenhouse gas emissions, mitigate climate change impacts, and promote sustainable practices. This includes adopting low-carbon transportation modes, offsetting emissions through carbon offset programs, and implementing emissions reduction targets aligned with international standards.
KPIs are essential tools for measuring and monitoring sustainability performance in supply chain management (SCM). These indicators provide quantitative metrics that enable organizations to assess their progress, identify areas for improvement, and track the effectiveness of sustainability initiatives throughout the supply chain. One crucial KPI for measuring sustainability in SCM is carbon emissions (Sun et al., 2023). This metric quantifies the greenhouse gas emissions associated with supply chain activities, such as transportation, manufacturing, and energy consumption. By calculating carbon emissions per unit of output or per mile travelled, organizations can evaluate their carbon footprint and implement strategies to reduce emissions, such as optimizing transportation routes, using fuel-efficient vehicles, and adopting renewable energy sources (Edeh, 2024). Water consumption is another important KPI in sustainable SCM. Measuring water usage per unit of production or recycling rate helps organizations assess their water management practices and identify opportunities for water conservation and efficiency improvements. By implementing water-saving technologies, recycling water in production processes, and promoting responsible water use across the supply chain, companies can reduce water consumption and minimize environmental impact.
Waste diversion rate and waste-to-landfill ratio are KPIs that focus on waste management and circular economy principles in SCM. These metrics measure the percentage of waste diverted from landfills through recycling, reuse, or recovery processes. By increasing waste diversion rates and reducing waste sent to landfills, organizations contribute to resource conservation, environmental protection, and sustainable waste management practices (Maulana and Ratnaningtyas, 2022). Additionally, KPIs related to renewable energy adoption and energy efficiency play a vital role in measuring sustainability in SCM. Tracking the percentage of energy derived from renewable sources or using an energy efficiency index helps organizations evaluate their progress in transitioning to clean energy sources and improving energy performance (Maulana and Ratnaningtyas, 2022).
 By investing in renewable energy technologies, implementing energy-saving measures, and optimizing energy usage in operations, companies can reduce their environmental impact and enhance sustainability in the supply chain.
The conventional focus on operational efficiency and cost-effectiveness in supply chain management has evolved. The paradigm shift towards sustainability shows a wider knowledge of the interdependence between economic activities and their environmental and societal consequences. This movement emphasises the incorporation of environmentally friendly practices, ethical sourcing, and social responsibility into supply chain frameworks (Wieland, 2021). It deviates from the traditional profit-driven model by stressing environmental preservation, complying with regulations, and satisfying the needs of an increasingly ethical consumer base.
The quest for efficiency in supply chains is still critical for eliminating waste, optimising operations, and improving customer satisfaction. However, incorporating sustainable practices frequently involves trade-offs that may jeopardise short-term gains. This duality forces businesses to strike a delicate balance between short-term operational efficiency and the long-term rewards of environmental stewardship and ethical behaviour (Wieland, 2021). The emphasis in supply chain management nowadays is on innovation, resilience, and adaptation. Agile and flexible supply chain systems are becoming more and more important as the capacity to adapt quickly to changes in the market and endure disruptions gains traction. Proactive risk management solutions are necessary to address issues with global supply chains, including their lack of transparency, complexity, and susceptibility to disruptions (Coman, Florescu and Oancea, 2020). Conscious decision-making that takes into account both immediate operational gains and long-term environmental and social benefits is necessary to strike a harmonic balance between efficiency and sustainability.
Recent supply chain management improvements demonstrate the evolution towards a more complete and inclusive strategy. Contemporary discourse recognises the importance of circular economy principles, emphasising waste minimization and resource utilisation in closed-loop systems. Through material reuse, recycling, and regeneration, this strategy seeks to reduce its negative effects on the environment while maximising resource use and adhering to sustainability objectives (Sahoo et al., 2021). Transparency and traceability in the supply chain are also becoming increasingly important. Companies are realising how critical it is to give stakeholders, regulators, and customers visibility into their supply chains.
 In addition to promoting trust, this openness makes it possible to spot and address any possible moral or environmental problems in the supply chain.
Furthermore, in supply chain conversations, the notion of resilience has taken the front stage. The COVID-19 pandemic revealed weaknesses in international supply systems, which led to a reassessment of methods to improve resilience. Companies are placing more and more emphasis on creating resilient supply networks that can adjust to unanticipated disturbances. To reduce risks and improve supply chain agility, tactics including dual sourcing, regionalization, and inventory optimisation are being used (Kashem, Shamsuddoha and Nasir, 2023). The dynamic aspect of supply chain management is highlighted by this changing environment, where resilience, sustainability, and openness are increasingly important principles. Businesses trying to negotiate the tricky convergence of sustainability and efficiency face possibilities as well as obstacles when incorporating these changing trends into operational frameworks. Understanding and responding to new trends will be critical in creating the future of sustainable supply chain management practices.
Models such as the SCOR framework offer a systematic approach to assessing and optimising supply chain operations. Theories like the Triple Bottom Line and the Resource-Based View emphasise the significance of taking economic, social, and environmental elements into account for long-term viability and competitive advantage (Kashem, Shamsuddoha and Nasir, 2023). While effective supply chains provide advantages such as faster deliveries, lower costs, higher customer satisfaction, and increased competitiveness, problems exist. The intricate global network introduces complexities, lack of transparency, and susceptibility to disruptions, necessitating proactive risk management strategies. Achieving a healthy balance between efficiency and sustainability continues to be an uphill battle, necessitating conscious trade-offs between short-term advantages and long-term environmental and social benefits Kashem, Shamsuddoha and Nasir, 2023). This evolving field emphasises a paradigm change away from strictly efficiency-oriented models and towards holistic approaches that incorporate sustainability, resilience, and innovation as important pillars for long-term success in the ever-changing business ecosystem.
[bookmark: _Toc164582372][bookmark: _Toc164582568][bookmark: _Toc165390886]Hypothesis 1. Efficient resource utilization by Amazon positively correlates with sustainability outcomes.
Efficient resource utilisation is a fundamental concept in sustainable development, often touted as a key driver for achieving positive sustainability outcomes. 
This hypothesis posits that optimizing resource use positively correlates with various sustainability outcomes, including environmental protection, economic viability, and social equity. In this theoretical exploration, we delve into existing knowledge and methodologies used to support this hypothesis. At its core, sustainability entails meeting the needs of the present without compromising the ability of future generations to meet their own needs. This requires a balanced approach that considers economic, environmental, and social dimensions (Waqar, Khan and Othman, 2023). Efficient resource utilization plays a pivotal role in achieving this balance by minimizing waste, reducing environmental impacts, and promoting resource longevity.
Numerous theoretical frameworks and models support the hypothesis that efficient resource utilisation correlates with sustainability outcomes. One prominent framework is the "Triple Bottom Line" (TBL), which advocates for evaluating organizational performance based on economic prosperity, environmental stewardship, and social responsibility. The efficient use of resources aligns with the environmental aspect of the TBL, emphasizing the importance of resource conservation and pollution prevention (Barone et al., 2023). Research and empirical studies provide substantial evidence supporting the positive correlation between efficient resource utilisation and sustainability outcomes. For instance, studies in the field of industrial ecology highlight the benefits of industrial symbiosis, where one organization's waste becomes another's resource, leading to reduced environmental impact and improved resource efficiency (Waqar, Khan and Othman, 2023).
LCA is a systematic approach for evaluating the environmental impacts associated with a product, process, or activity throughout its life cycle stages, from raw material extraction to end-of-life disposal. By quantifying resource inputs and emissions, LCA helps identify opportunities for improving resource efficiency and reducing environmental footprints. MFA is a methodology used to track the flow of materials within a system, such as a manufacturing facility or a city. By analyzing material inputs, outputs, and stocks, MFA identifies inefficiencies in resource use and informs strategies for resource optimization and waste reduction (Barone et al., 2023).  Conducting audits to assess energy and resource consumption patterns in organizations or industries helps identify areas of inefficiency. Implementing recommendations from these audits, such as adopting energy-efficient technologies or optimizing production processes, leads to improved resource utilization and sustainability outcomes. 
Organizations often use sustainability reporting frameworks (e.g., Global Reporting Initiative, Sustainability Accounting Standards Board) to disclose their environmental and social performance. 
Key performance indicators related to resource efficiency, such as energy intensity, water use efficiency, and waste reduction rates, provide measurable insights into the correlation between resource utilization and sustainability outcomes.
[bookmark: _Toc164582373][bookmark: _Toc164582569][bookmark: _Toc165390887]Hypothesis 2. Balancing Efficient Delivery Times with Sustainable Transportation in Amazon's Context
Efficient delivery times refer to the timely and cost-effective fulfilment of customer orders, often measured in terms of transit time from order placement to delivery. In Amazon's context, this encompasses strategies such as same-day or next-day delivery to meet customer expectations for fast shipping. Sustainable transportation involves using modes of transport that minimize environmental impacts, reduce carbon emissions, and promote energy efficiency. This includes electric vehicles (EVs), hybrid vehicles, alternative fuels, and strategies like route optimization to reduce mileage and fuel consumption (Madabhushi et al., 2022). A carbon footprint quantifies the total greenhouse gas emissions, typically measured in carbon dioxide equivalent (CO2e), associated with an individual, organization, product, or activity. It includes direct emissions from fuel combustion and indirect emissions from electricity consumption, transportation, and other activities. Efficient delivery times are essential for meeting customer expectations and maintaining competitiveness in today's fast-paced market. However, the environmental impacts of transportation, including emissions of greenhouse gases and air pollutants, have raised concerns about the sustainability of rapid delivery models (Madabhushi et al., 2022). The rapid growth of e-commerce and online retail has further accentuated these concerns, as the demand for quick deliveries has led to increased transportation activities and associated environmental footprints.
On the positive side, studies such as those by Akkad, Haidar and Bányai (2022), have shown that optimizing delivery routes and using fuel-efficient vehicles can lead to reductions in carbon emissions and overall environmental footprints. These findings support the hypothesis that balancing efficient delivery times with sustainable transportation practices can contribute to environmental sustainability. For example, route optimization technologies utilize real-time data analytics to identify the most efficient delivery routes, minimizing distance travelled and fuel consumption. Similarly, the adoption of electric vehicles (EVs) and alternative fuels reduces the carbon intensity of transportation operations.

Conversely, challenges and limitations exist, as highlighted by research from Madabhushi et al (2022), Scaling sustainable transportation solutions, ensuring infrastructure availability, and addressing regulatory barriers are among the challenges faced in implementing sustainable logistics practices. For instance, the limited availability of EV charging infrastructure in certain regions may hinder the widespread adoption of electric delivery vehicles. Additionally, stringent regulations or lack of incentives for sustainable transportation practices may pose barriers to industry-wide sustainability initiatives.
Moreover, the trade-offs between efficient delivery times and sustainable transportation must be carefully considered. Balancing speed and environmental impact requires strategic decision-making and trade-off analysis. For example, prioritizing faster delivery options may result in higher emissions if not paired with sustainable transportation measures. However, implementing sustainable transportation practices does not necessarily mean sacrificing delivery speed. Innovative solutions such as green logistics hubs, micro-distribution centres, and collaborative delivery models can enhance both efficiency and sustainability.
Methodologies used to assess the relationship between efficient delivery times, sustainable transportation, and carbon footprints encompass a range of approaches. Life Cycle Assessment (LCA) is a comprehensive methodology used to evaluate the environmental impacts of products, processes, or systems throughout their life cycle stages. Researchers conduct LCAs to quantify the carbon footprints associated with different transportation modes and logistics operations (Beheshtinia and Fathi, 2022).  Environmental impact modelling tools and software simulate different scenarios to assess the potential environmental benefits of sustainable transportation practices. These models consider factors such as vehicle types, fuel efficiency, route optimization, and renewable energy integration. Data analysis and performance monitoring systems track emissions, fuel consumption, and delivery metrics to evaluate the environmental performance of logistics operations (Madabhushi et al., 2022). Key performance indicators (KPIs) related to sustainability and efficiency inform decision-making and optimization efforts. Stakeholder engagement and collaboration facilitate knowledge sharing and promote the adoption of sustainable transportation practices (Beheshtinia and Fathi, 2022).  
In conclusion, balancing efficient delivery times with sustainable transportation is a multifaceted challenge with implications for environmental sustainability, economic viability, and social responsibility. Existing research provides insights into the potential benefits and challenges of adopting sustainable logistics practices (Sun et al., 2023). 
By leveraging methodologies such as life cycle assessment, environmental impact modelling, data analysis, and stakeholder engagement, organizations can assess and improve the sustainability of their transportation and logistics operations, contributing to global efforts towards a more sustainable future.
[bookmark: _Toc164582374][bookmark: _Toc164582570][bookmark: _Toc165390888]Hypothesis 3. Sustainable sourcing strategies in Amazon's supply chain contribute to overall efficiency and environmental responsibility.
Sustainable sourcing refers to the procurement of goods and services from suppliers that adhere to environmental, social, and ethical standards throughout the supply chain. This includes practices such as using renewable resources, reducing waste, promoting fair labour practices, and minimizing carbon emissions. Environmental responsibility entails the recognition of environmental impacts associated with business activities and the proactive adoption of measures to mitigate those impacts. This includes reducing greenhouse gas emissions, conserving natural resources, preventing pollution, and promoting sustainability (Zakari et al., 2021). Sustainable sourcing strategies play a crucial role in driving overall efficiency and environmental responsibility within supply chains. By prioritizing suppliers that uphold sustainable practices, organizations can achieve several positive outcomes. Firstly, sustainable sourcing contributes to operational efficiency by promoting resource optimization and waste reduction (Zakari et al., 2021). Suppliers committed to sustainability often implement measures such as energy-efficient production processes, recycling initiatives, and responsible waste management. These practices lead to cost savings, improved resource utilization, and streamlined supply chain operations.
Secondly, sustainable sourcing enhances environmental responsibility by mitigating negative environmental impacts throughout the supply chain. Sustainable suppliers adhere to eco-friendly practices such as using renewable energy sources, reducing carbon emissions, minimizing packaging waste, and sourcing materials from sustainable sources. These initiatives align with environmental regulations, reduce environmental risks, and enhance the organization's reputation as a responsible corporate citizen.
Numerous studies and research articles support the hypothesis that sustainable sourcing strategies contribute to overall efficiency and environmental responsibility within supply chains. For example, research by Beheshtinia and Fathi (2022), highlights the positive impact of sustainable sourcing on supply chain resilience, cost savings, and stakeholder satisfaction. 
Similarly, the work of Kashem, Shamsuddoha and Nasir (2023), emphasizes the importance of supplier collaboration and transparency in achieving sustainability goals and operational excellence.
Furthermore, the implementation of sustainable sourcing strategies fosters innovation and competitive advantage. By working closely with sustainable suppliers, organizations gain access to innovative products, technologies, and practices that improve product quality, reduce waste, and differentiate their offerings in the market (Molina, Teti and Alvir, 2023). This strategic alignment with sustainability also attracts environmentally conscious customers and investors, enhancing brand reputation and market positioning. On the flip side, challenges and barriers exist in adopting sustainable sourcing practices. These include initial investment costs, supplier compliance issues, supply chain complexity, and the need for continuous monitoring and improvement. Overcoming these challenges requires strategic planning, collaboration with stakeholders, and long-term commitment to sustainability goals.
Researchers have employed several methodologies to shed light on the hypothesis that sustainable sourcing strategies in supply chains contribute to overall efficiency and environmental responsibility. Numerous case studies have explored the implementation of sustainable sourcing strategies and their outcomes on efficiency and environmental responsibility. For instance, a case study by Novitasari et al., (2023), analyzed the sustainable sourcing practices of a global retail company, examining how sourcing decisions influenced operational efficiency and environmental performance. The study identified cost savings, reduced waste, and improved supplier relationships as key benefits of sustainable sourcing initiatives.
Quantitative analysis techniques, such as statistical modeling and regression analysis, have been used to quantify the relationship between sustainable sourcing strategies and key performance indicators (KPIs) related to efficiency and environmental responsibility. For example, a study by Amine and Bellabdaoui, (2024), conducted regression analysis to assess the impact of sustainable sourcing on supply chain performance metrics, including cost reduction, resource utilization, and carbon emissions reduction. The analysis revealed positive correlations between sustainable sourcing practices and operational efficiency gains.
Comprehensive literature reviews have synthesized existing knowledge, theories, and empirical findings related to sustainable sourcing strategies and their impact on supply chain performance.
 Researchers have examined peer-reviewed articles, industry reports, and case studies to identify trends, best practices, and challenges in implementing sustainable sourcing initiatives. For instance, a literature review by Álvarez-Rodríguez, Martín-Gamboa and Iribarren, (2020), provided a comprehensive overview of research on sustainable supply chain management, including insights into the drivers, barriers, and outcomes of sustainable sourcing practices in relation to efficiency and environmental responsibility.
These methodologies have contributed significantly to understanding the theoretical underpinnings of sustainable sourcing strategies and their practical implications for supply chain management (Renna and Materi, 2021). By analyzing real-world cases, conducting quantitative assessments, and synthesizing existing literature, researchers have gained insights into the benefits, challenges, and opportunities associated with integrating sustainability into sourcing decisions (Renna and Materi, 2021). These methodologies provide a robust foundation for organizations to develop and implement effective sustainable sourcing strategies that align with their business objectives and environmental goals.
[bookmark: _Toc164582375][bookmark: _Toc164582571][bookmark: _Toc165390889]Research Gap
The research gap that justifies conducting this study lies in the limited understanding of how organizations, particularly large-scale retailers like Amazon, effectively manage efficiency and sustainability in their supply chain management (SCM) practices. While there is existing research on the individual aspects of SCM efficiency and sustainability measures, there is a notable lack of comprehensive studies that delve into the intricate relationship between these two dimensions and how organizations successfully navigate the trade-offs and challenges associated with them.
Furthermore, the research gap extends to the identification of key challenges and difficulties faced by organizations in balancing efficiency and sustainability. While some studies acknowledge the inherent tensions and dilemmas in pursuing both objectives simultaneously, there is limited empirical research on specific obstacles, barriers, and success factors. This gap hinders the development of targeted recommendations and strategies for organizations to overcome these challenges and achieve sustainable supply chain practices without compromising operational efficiency.


[bookmark: _Toc164582376][bookmark: _Toc164582572][bookmark: _Toc165390890][bookmark: _Toc150983198]Chapter 2. Research Methodology
[bookmark: _Toc164582377][bookmark: _Toc164582573][bookmark: _Toc165390891]2.1 Research Philosophy
[bookmark: _Toc150983199][bookmark: _Toc164582378][bookmark: _Toc164582574]In delving into Amazon's supply chain dynamics concerning efficiency and sustainability, the pivotal research philosophy aligns with epistemology. Epistemology focuses on the nature of knowledge acquisition, validation, and application—the very essence of understanding how insights about supply chain efficiency and sustainability are gained and authenticated. This philosophy is suitable considering the research aim and objectives. This viewpoint examines the quality and dependability of the information gathered, the procedures used for knowledge acquisition, and the foundation upon which decisive conclusions are built (Al-Ababneh, 2020). While ontology, axiology, and methodology all play important roles in moulding distinct research dimensions, epistemology is the cornerstone philosophy, perfectly fitting with the study's goal of gaining, validating, and applying knowledge regarding Amazon's supply chain complexity.
[bookmark: _Toc165390892]2.2 Research Approach
[bookmark: _Toc150983200][bookmark: _Toc164582379][bookmark: _Toc164582575]The research approach chosen for the study is Deductive. Deductive reasoning provides a route for delving into the complex domain of the research. It can start with gathering diverse stakeholder viewpoints and observations, which allows for the formation of preliminary hypotheses or explanations. The hypothesis, and generalization is then tested through detailed observations and supported by data collection and analysis approaches (Żelechowska, Żyluk and Urbański, 2020). The following steps of research involve testing, refining, or validating these assumptions through targeted investigations. This adaptive technique fits in perfectly with the requirement to investigate a diverse issue where conventional theories may be constrained, allowing for the generation of fresh insights based on real-world observations within Amazon's supply chain.
[bookmark: _Toc165390893]2.3 Research Methodology
[bookmark: _Toc150983201][bookmark: _Toc164582380][bookmark: _Toc164582576]Quantitative research methodology seems appropriate for the chosen research topic as it entails collecting and analysing numerical data in order to comprehend, quantify, and draw conclusions about occurrences. It uses systematic approaches such as surveys or studies to uncover patterns or relationships between variables, with an emphasis on statistical analysis. This method prioritises impartiality, precision, and generalizability, allowing for numerical analysis and hypothesis testing (Mohajan, 2020).
 While it gives statistical validity and the ability to generalise findings, it has the potential to oversimplify difficult topics and ignore qualitative nuances. This technique allows for a rigorous analysis of efficiency indicators, cost-effectiveness, and quantitative benefits of sustainability initiatives in the context of Amazon's supply chain.

Employing a quantitative approach in this dissertation allows for a structured analysis of numerical data, efficiency metrics, and measurable outcomes within Amazon's supply chain management (Mohajan, 2020). The need to objectively assess and quantify numerous facets of efficiency in operations, including delivery times, turnover of inventory rates, cost savings through certain initiatives, as well as other key performance indicators, drove the selection of this strategy. This strategy allows for a thorough evaluation of the quantitative components of supply chain operations, yielding real, verifiable conclusions about Amazon's strategies and their influence on efficiency. The goal is to generate empirical evidence and statistical analyses that support or disprove theories, allowing for a thorough and evidence-based investigation of efficiency-focused areas of supply chain management's intricate landscape.
[bookmark: _Toc165390894]2.4 Research Strategy
[bookmark: _Toc150983202][bookmark: _Toc164582381][bookmark: _Toc164582577]The utilisation of exploratory research is a highly valuable approach when investigating the complex domain of supply chain management at Amazon, particularly with regard to the fine equilibrium between sustainability and efficiency. This method focuses on exploring this complex topic, where knowledge may be incomplete or inconsistent as evident from the lack of available material. Exploratory research attempts to identify important factors, complexities, and possible relationships within the supply chain by delving into this relatively unexplored space. It provides the freedom to compile various viewpoints, produce fresh ideas, and lay the groundwork for more focused research (Singh, 2021). This approach facilitates the investigation of real-world settings, directing later stages of the study while permitting flexibility in response to unanticipated findings or developing patterns. 
[bookmark: _Toc165390895]2.5 Research Paradigm
[bookmark: _Toc150983203][bookmark: _Toc164582382][bookmark: _Toc164582578]The most appropriate research paradigm to investigate the complex relationship between sustainability and efficiency in Amazon's supply chain is pragmatic. The pragmatic approach prioritises pragmatism over rigid philosophical adherence, hence facilitating the adaptable amalgamation of diverse research methodologies. This paradigm takes into account the complex nature of the research by fusing positivist techniques to operational metrics analysis with interpretive insights from various stakeholder viewpoints (Ramanadhan et al., 2021). 
The pragmatic method is well-suited to producing practical recommendations that aim to improve sustainability and efficiency in Amazon's supply chain, thus fulfilling the study's practical goals.
[bookmark: _Toc165390896]2.6 Data collection methods
[bookmark: _Toc150983204][bookmark: _Toc164582383][bookmark: _Toc164582579]The data collection method appropriate for the research is quantitative method. In quantitative methods, a questionnaire will be prepared to collect primary data as it provides an organised and effective way to learn more about the research topic. With the help of Likert scales, quantifiable data from a wide range of stakeholders may be systematically collected. This data can be used to measure various efficiency metrics, stakeholder perceptions, and attitudes regarding sustainability projects. The questionnaire approach makes it possible to collect data on particular variables in an organised manner, which makes it easier to analyse important parts of the supply chain quantitatively (Siedlecki, 2020). It has the benefit of attaining a bigger sample size, which represents a wider range of viewpoints. 
[bookmark: _Toc165390897]2.7 Sample details 
The data utilised for primary research in this study is collected from 100 participants who belong to retail industry organisations such as Amazon. This data is collected by utilising the random sampling method which focuses on arbitrarily determining the participants of the study. These respondents were identified on the employment related well known websites such as LinkedIn where their profile related to tenure in the retail organisation were displayed. The survey organised for primary data collection was organised on the authenticated website called ‘survey-monkey’. Only those candidates have been considered who have been part of inventory management and supply chain management in these institutions.
	Number of responses 
	There is a sum of 7 questions for each participant and five multiple choice answers could be given in their responses.

	Participants’ demographics 
	These participants belong to retail industry organisations such as Amazon on different designations of inventory and SCM.

	Completion time of data collection 
	The data collection took around two months from the second to third quadrant of the research after organising the literature review.

	Number of participants 
	100 participants have been recruited since it is convenient to collect data from them and sufficient information could be obtained. 



[bookmark: _Toc165390898]2.8 Data interpretation
[bookmark: _Toc150983205][bookmark: _Toc164582384][bookmark: _Toc164582580]In employing quantitative data analysis and statistical techniques, the interpretation of findings will involve the integration of graphs and charts to visually represent the data acquired through questionnaires. Descriptive analysis will be used to summarize the collected data, so as to represent the entire population sample along with inferential analysis to gauge the applicability to a larger sample population.  Key quantitative indicators, stakeholder views, and supply chain trends within Amazon will be illustrated through the use of visualisations such as scatter plots, pie charts, bar graphs, and histograms. Categorical data and proportions can be effectively displayed using bar graphs and pie charts, and potential correlations or links between variables can be shown using scatter plots (Gandhi and Pruthi, 2020). Furthermore, histograms can show data distributions, providing information about trends or anomalies. In addition to improving understanding of complicated data, these visual aids will make it easier to compare, analyse trends, and pinpoint important findings. The statistical analysis will be done using descriptive statistics, and then a t-test could be done to find out the difference between the means. By incorporating these graphical elements alongside statistical analysis, the interpretation process becomes more accessible and enables a comprehensive understanding of the quantitative aspects influencing efficiency and sustainability within the supply chain.
[bookmark: _Toc165390899]2.9 Ethical Considerations
Ethical considerations are critical while conducting any kind of academic research. Obtaining informed consent from participants, confirming their awareness of the research objective and dangers, and respecting their autonomy are all part of upholding ethical norms and are taken into account during the research. 
It is critical to protect the confidentiality and anonymity of participants' data, as well as secure and appropriately manage sensitive information (Head, 2019). Furthermore, the study process will prioritise respect for the cultural diversity of participants, minimise potential injury or discomfort, and ensure transparency on the research objectives and techniques. Adherence to ethical norms, IRB procedures, and legislative restrictions governing human subjects research assures compliance and ethical integrity throughout the study. Prioritising these ethical issues ensures participant rights are protected, research integrity is maintained, and the study's findings are credible.



[bookmark: _Toc164582385][bookmark: _Toc164582581][bookmark: _Toc165390900]Chapter 3: Data analysis 
[bookmark: _Toc164582386][bookmark: _Toc164582582][bookmark: _Toc165390901]3.1 Introduction 
The evaluation of data is important to critically analyse the viewpoints of articles and journals regarding the subject with the opinions of participants who are recruited in the survey to share their perceptions regarding sustainability and efficiency in retail sector institutions. Therefore, the method known as descriptive statistical analysis has been chosen for data analysis in this research which is helpful at dealing with the numerical data and statistical trends. In order to implement this data analysis method, the responses of participants are evaluated on a collective scale to understand that which answers have received highest and lowest number of votes. Following that, these collective responses of candidates are depicted in pictorial formats such as bar graphs and linear charts to represent their inclinations.
[bookmark: _Toc164582387][bookmark: _Toc164582583][bookmark: _Toc165390902]3.2 Interpretations 
The below segments are dedicated to interpret the collective responses of hundred participants who have been affiliated with the retail sector as stakeholders for long tenure such as Amazon.
Question 1. Does the supply chain management (SCM) of Amazon addresses the concerns related to sustainability?
[image: ]
Interpretation 
It is intriguing to observe that majority of the participants in this survey moderately disagree that the supply chain management of Amazon is efficient to address the issues related to sustainability in their operations of manufacturing and transportation.
 It can be stated that the organisation needs to focus more on strategy such as recycling and carbon emission reducing techniques as utilisation of electric vehicles (EVs) in transportation practises. On the other hand, 25% participants moderately agree that Amazon has already been practising the strategies for enhancing sustainability and considering the issues related to corporate social responsibilities such as environmental balance and climate change. However, as it can be interpreted from the responses of majority of participants; there is still a scope of improvement in the micro environmental aspects of Amazon’s internal operations for sustainability.
Question 2. Does technology aid in enhancing the environmental sustainability of manufacturing operations?
[image: ]
Interpretation
The responses of participants regarding the effectiveness of technological advances and scientific developments at enhancing sustainability in retail industrial operations align with the findings of other segments in this research. Majority of the participants strongly agree that technological advances such as electric vehicles are efficient at reducing the effect of carbon emission and encourage environmental sustainability along with mitigating the climate change issues. This supportive inclination of participants is also reflected in the statistical trends of carbon emission index after the encouragement of electric vehicles in industrial operations. On the other hand, 23% participants strongly disagree about the significance of electric vehicles at dealing with environmental sustainability which can be due to the fact that manufacturing of electric vehicles themselves emits high amounts of carbon-based emissions.

Question 3. What are the key performance indicators (KPIs) that are considered for measuring the efficiency of environmentally sustainable industrial practices? 
[image: ]
Interpretation 
As per the viewpoints of maximum number of participants, cultivation of wastage is one of the most crucial key performance indicators in terms of sustainability and monitoring the environment beneficial procedures in the retail industry operations. Number of recycled products is also one of these key performance indicators which needs to be considered as stated by 19% respondents. On the other hand, cost of transportation is also a sensitive subject in this context since 15% of the participants agree that carbon emissions and pollutant products emitted by these practises are responsible for deteriorating the sustainability of operations. 
Question 4. Is the ‘Just in time’ approach is feasible for the organisations like Amazon to mitigate the problems related to inventory management?
[image: ]


Interpretation 
Just in time approach stands for only gathering the outlets in the inventory which are essential for near future supplies rather than collecting massive bulk storage in the warehouses. Majority of the participants believe in the survey that just in time approach will not be beneficial for a renowned organisation like Amazon. The demands of consumers regarding the daily essential and FMCG products distributed by Amazon can raise the momentarily on an exponential level. Therefore, utilising the just in time approach can lead to drastic uncertainties and inability to provide the supplies to consumers. Henceforth, 27% participants do not believe that this strategy should be used in the inventory and warehouse management of Amazon. However, a notable number of 23% and 22% participants also strongly and moderately agree about the feasibility of such strategy even in a well-established organisation to ensure sustainability.
Question 5. In your views, does the utilisation of EVs contribute at mitigating the sustainability related problems of industrial transportation?
[image: ]
Interpretation
Majority of the participants firmly believe that utilisation of electric vehicles should be encouraged in the industrial operations of retail organisations such as Amazon. Twenty seven percent of participants strongly agreed about this strategy and its efficiency at making the transportation operations more sustainable. On the other hand, 22% of them moderately agreed about this strategy to be efficient at reducing the carbon emissions and encouraging corporate social responsibility considerations. However, 25% of the participants also disagreed about the significance of utilising electric vehicles due to the fact that the manufacturing of such automobile products also requires processes of emitting a large amount of carbon emissions. Furthermore, the maintenance of such vehicles also requires energy resources that are not favourable for sustainability in the context of environmental balance and climate change.
Question 6. What do you consider the best waste management strategy for manufacturing practices in retail industry organisations? 
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Representation 
It can be observed that not reusing the waste is one of the major problems of not having a concrete waste management approach for renowned retail organisations since it is reflected in the response of 28% of the participants. Lack of substantial framework for managing the inventories is also a problem which is stated to be concerning by 21% of the participants. On the other hand, 19% participants state that disposal strategies should be used efficiently for renewing the sustainability in the waste management operations. Just-in-time approach is not one of the best approaches as per the opinion of participants since it is often not feasible for big organisations like Amazon to implement due to higher product demands of consumers. However, implementation of technological advances is agreed by 17% of them.





Question 7. Do you believe that it is possible for retail industry organisations to maintain both efficiency and sustainability in their operations without compromising any. 
[image: ]
Interpretation
Majority of the participants moderately disagreed that it is feasible for retail industry and FMCG organisations to maintain both sustainability and operational efficiency at the same time. A remarkable number of 26% participants disagreed about the feasibility of such considerations since it is difficult to maintain and requires a strong affiliation with stakeholders and coordination systems. However, if observed in a collective scale; the combined number of strongly agreeing and moderately agreeing participants is more than the disagreeing participants in this context. A combined number of 55% participants believe that it is feasible to consider both of these concerns for retail industry organisations by acquiring sufficient number of human resources and implementing technological advances. 
[bookmark: _Toc164582388][bookmark: _Toc164582584][bookmark: _Toc165390903]3.3 Discussion 
Some of the findings that are concluded from the different segments of literature review in this research, seem to be correlating with the findings of data analysis. Evaluation of first objective in the literature review suggests that the reason behind sustainable outcomes of Amazons internal environment is the appropriate utilisation of resources. However, there is a remarkable percentage of participants in the data analysis survey who believed that this organisation still has a scope of improvement in the context of sustainable practises. 
Furthermore, the evaluation of second objective has similar findings as the responses gathered from participants in the data analysis as the respondents believed that delivery time of products ordered by consumers has a direct impact on sustainable transportation. 
The data analysis survey also provides an additional insight about the disagreement of participants related to the utilisation of electric vehicles (EVs) since their manufacturing can lead to huge amounts of carbon emission. Insights obtained from the responses of these participants also support the third objective of literature review which describes the role of key performance indicators (KPI) at measuring and monitoring the concerns addressed related to environmental sustainability. Majority of the participants also responded in the support of concerning waste management strategies adopted by retail organisations as it is also considered in the third objective. 
However, there are differences between the findings of literature review and data analysis. Firstly, existing literature primarily focuses on either efficiency or sustainability in isolation, with limited attention to their integration and the synergies or conflicts that may arise. For instance, studies on supply chain efficiency often emphasize cost reduction, lead time optimization, and inventory management strategies without fully exploring their implications for environmental impact, resource use, and social responsibility. On the other hand, data analysis suggests that sustainability measures tends to prioritize environmental initiatives, such as carbon footprint reduction and waste management, without addressing their potential trade-offs with operational efficiency and financial performance.
By evaluating these inclinations of respondents along with the findings of literature review, the first hypothesis developed in the introduction can be stated as right one which state; “H0: It is feasible for the retail industry organisations to simultaneously address the concerns related to efficiency and sustainability in their internal operations”. Objective of simultaneously managing efficiency and sustainability is feasible by considering all strategies and approaches discusses in the different segments of this research. On the other hand, the literature review is not consistent with the statement that quotes: “H1: It is not pragmatic for the corporations in retail sector to manage both sustainability and operational efficiency, as one of them is always compromised” as this is hypothesis is rejected while accepting its counterpart.



[bookmark: _Toc164582389][bookmark: _Toc164582585][bookmark: _Toc165390904]Chapter 4. Conclusion and recommendations 
By evaluating the collective arguments presented from various primary and secondary resources used in this research, it can be concluded that ensuring sustainability and efficiency together is a complex objective to accomplish for retail organisations. This objective is even more difficult to attain for organisations that run their businesses on large scale such as Amazon since their inventory requires bulk supplies and cannot use the strategies as Just-in-time for their warehouse management. However, this research explored various approaches that can be continued to be utilised by FMCG and retail organisations to keep the sustainability and environmental concerns in check. Role of technological advances such as electric vehicles (EVs) for transportation is also commendable for transportation and delivery systems to cope with the problems related to carbon emissions. 
It could be concluded by the findings of both primary and secondary data that waste management has emerged as one of the most challenging issues of sustainable inventory management which is a barrier for both organisational efficiency and environmental balance. Therefore, enhancing the affiliation with larger scale of stakeholders is suggested as a feasible strategy for sustainable supply chain management (SCM). Role of KPIs is also stated to be important since it provides efficient measuring indicators for monitoring the considerations of sustainable manufacturing and supply chain management by keeping certain parameters and criteria in check. Waste disposal, delivery time, number of products reused and recycled are such KPI indicators that can be continued to be in use for retail organisations. 
By addressing these research gaps, this study contributes significantly to the field of sustainable supply chain management by providing a comprehensive understanding of how organizations like Amazon navigate the complex interplay between efficiency and sustainability. The insights gained from examining Amazon's supply chain strategies, trade-off identification, best practices extraction, and recommendation formulation can offer practical guidance and inform industry standards, thus bridging the gap between theory and practice in sustainable SCM.
Limitations and recommendations for future research 
While there are case studies and analyses of companies' sustainability initiatives, such as green procurement practices or renewable energy adoption: there is a lack of in-depth examination of the strategic decision-making processes that enable organizations to balance efficiency and sustainability effectively. 
Understanding the decision criteria, trade-offs evaluation, and performance metrics used by organizations like Amazon can provide valuable insights and best practices for other businesses seeking to achieve a similar balance.
Recommendations 
Considering the present statistical trends and prominent strategies used for managing both efficiency and sustainability in the retail organisations, some recommendations are offered below for the future operations of these corporations. 
· Training and development (T&D): The goal of sustainability in the retail sector organisations cannot be accomplished without appropriate training and development opportunities provided to the employees for learning of sustainable practices. 
· Technology related investments: The monetary investments bestowed on the technological advances for sustainable practises can be expensive in the initial phases but can help at cutting cost and making the operations efficient in a long term. 
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Survey questionnaire 
Question 1. Does the supply chain management (SCM) of Amazon addresses the concerns related to sustainability?
Question 2. Does technology aid in enhancing the environmental sustainability of manufacturing operations?
Question 3. What are the key performance indicators (KPIs) that are considered for measuring the efficiency of environmentally sustainable industrial practices? 
Question 4. Is the ‘Just in time’ approach is feasible for the organisations like Amazon to mitigate the problems related to inventory management?
Question 5. In your views, does the utilisation of EVs contribute at mitigating the sustainability related problems of industrial transportation?
Question 6. What do you consider the best waste management strategy for manufacturing practices in retail industry organisations? 
Question 7. Do you believe that it is possible for retail industry organisations to maintain both efficiency and sustainability in their operations without compromising any. 
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