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Introduction 
A chain of activities, resources, technologies and organisations that make and deliver a product or service to the end user from raw material suppliers is regarded as a supply chain process, as stated by Kanike, (2023). Ning and Yao (2023), view the supply chain as a strategic asset which contributes to competitiveness, efficiency, and innovation within an organisation. They play a crucial role in the overall success of a business by helping to reduce costs, being able to respond to market fluctuations, and providing stability in the face of disruptions, which can impact long-term profitability and customer satisfaction. In this regard, Microsoft is selected for analysis since it is a firm that is known for having a complex international supply chain from hardware (Xboxes, Surfaces) to software (Azure, Office 365) (Microsoft, 2017)). It is based on the need for a combination of physical resources that are sourced globally and the need for digital resources for which data centres must be secure, resilient and dependable. This will help to build outcomes by providing a multi-dimensional case in which risks like semiconductor shortages, geopolitical issues, and cyber risks all come together to be portrayed in the study. These issues have implications for business continuity and growth and will require a structured analysis to be carried out to determine vulnerabilities. 
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Figure 1: Supplier structure of Microsoft
(Source: Henson, 2020)
The assessment is important as it adds value to the stakeholders, such as managers, policymakers and consumers, through identifying resilience strategies. It will even provide opportunities for sustainability, digitalisation, and diversification of suppliers. The aim of the study is to critically analyse Microsoft's supply chain, articulate the information from a scholarly perspective by using the framework of FMEA analysis to show the challenges and opportunities in the global business landscape for growth.
FMEA analysis  
Failure Modes and Effects Analysis (FMEA) is a structured approach to identify, analyse, and prioritise potential failures in a process or system based on the severity of the failure, likelihood of occurrence and the ease of detection (Atin and Lubis, 2020). In the case of complex supply chains such as Microsoft, as argued by Thomas (2025), FMEA is highly relevant, since it can be used to reflect on and recognise the potential risks that could be faced in the future. It is also systematically scored, helping to guide and inform outcome development and prioritise risk numbers for managers to target resilience strategies. The assessment of other approaches can provide more general strategic information, but does not provide as much granularity or operational focus as is desired for risk prioritisation. 
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Figure 2: Characteristics of FMEA analysis
(Source: Researchgate.net., 2026)
The concept of resilience as advocated by Nwamekwe et al. (2025), puts a detailed emphasis on scenario planning, but FMEA, in this case, can uniquely identify vulnerabilities and provide real steps to be taken to reduce them. For instance, geopolitical tensions could be identified through scenario planning, but in this regard, FMEA tends to identify the impact that these tensions have on chip supply and quantify the level of risk. Thus, it upholds value in being a link between theory and practice, for evidence-based decision-making. The framework provides scope for continuity and trust for managers, policymakers and consumers, and creates opportunities for sustainability and digital transformation. This justifies FMEA's organised process as an essential tool for assessing the international supply chain resiliency of Microsoft.
The FMEA analysis of Microsoft can be stated as follows: 
	ID
	1
	2
	3
	4
	5
	6

	Component/Process
	Semiconductor sourcing
	Logistics or Shipping aspect 
	Supply of Battery
	Cloud infrastructure (such as Azure)
	Regulatory compliance 
	Dependency on supplier 

	Potential Failure Mode
	Shortage of chips
	A traffic jam or delay in transportation
	Quality problems like overheating and early wearout
	Cybersecurity breach

	Unforeseen policy or trade restrictions
	Purchase from only one region of suppliers to the extent that it is over-dependence

	Potential Effect on Product/Service
	The Xbox consoles cannot be manufactured, and that will delay their launch
	The delay of deliveries of consoles to markets 
	Controllers and devices have failed or have warranty claims
	Downtime, loss of service, loss of Xbox Live/cloud gaming
	Restricted distribution, increased costs

	Disruption of supplies or stopped production

	Potential Effect on Business/Stakeholders
	The losses of revenue, unmet demand, and damage to reputation
	Discontentment, failure to meet seasonal sales goals, problems with retailers
	Risk of safety issues, damage to reputation, higher expenses
	Regulatory fines, loss of reputation, and loss of trust

	Legal consequences, limited product availability and lost competitive advantage
	Loss of strategy, loss of revenues, damage to reputation


	Potential Cause(s) of Failure
	Worldwide chip shortage problems, geopolitical issues, and not enough chip-making capacity
	Restrictions due to the Pandemic, strikes, and volatility of fuel prices

	Quality control of suppliers, complexity in product manufacturing, substandard materials
	Hacking, inadequate protocols, inside threats

	Trade wars, changing Digital laws, political instability
	Partly concentrated sourcing in Asia and cost-driven selection of the supplier

	Detection Method
	Supplier monitoring and Demand forecasting
	Tracking in real-time and predictive analytics
	Supplier audits and stress testing
	Continuous monitoring, intrusion detection system
	Monitoring through legal requirements, compliance auditing
	Mapping the suppliers, risk analysis


	O (Occurrence)
	9
	7
	5
	4
	6
	7

	S (Severity)
	9
	8
	9
	10
	7
	8

	D (Detection)
	6
	5
	7
	6
	5
	6

	RPN (O×S×D)
	432
	280
	315
	240
	210
	336

	Recommended Actions
	Ensure diversity of suppliers, long-term contracts and R&D partnerships
	Employ several logistics providers, create logistics hubs in the region, flexible contracts
	Improve QA procedures, invest in more secure designs and use more variety of batteries
	Improve the security of cyber systems, redundancy systems, penetration testing
	Lobbying, adapting compliance and planning

	The multi-region sourcing, nearshoring and partnering with suppliers in Europe or North America

	Ranking
	1
	2
	3
	4
	5
	6

	Impact
	This risk is widespread, as if semiconductors are not created, then production will come to a halt. It emphasises the vulnerabilities of global electronics supply chains and calls for proactive measures to increase resilience.
	Logistics Resilience is critical to Responsiveness, as this is a risk for Microsoft when they sell across the globe, particularly during busy seasons in the year, as it disrupts their sales cycle.
	Battery failures can present technical and safety issues. They can get into the legal arena and tarnish consumer trust, implying that quality assurance is important to Microsoft's credibility in the hardware segment.
	When breaches do happen, they are devastating and not very common. The mode of resilience is critical while compromising the integrity of Microsoft's digital ecosystem and brand, as millions of users rely on Azure.
	The regulatory risks impact long-term strategy. For Microsoft to stay in the competitive market, it needs to be agile, or risk compromising profitability and the company's ability to be competitive on a global scale due to compliance failures.
	The dependency exacerbates other risks such as shortages and logistics issues. Further, diversifying away from a single region is a key pillar of resilience and will help to prevent Microsoft from being impacted by shocks globally.


Table 1: FMEA Analysis 
(Source: Self-developed)
Evaluation
From Table 1, it can identify the key risks, including semiconductor shortages, logistics delays, battery defects, cybersecurity issues, regulatory changes and reliance on suppliers. The semiconductor shortages have the effect of production halts, which Ochonogor et al. (2023) say are a systemic vulnerability in globalised supply chains with few nodes. The logistics delays as Elliott and Golub (2022) explained, reveal fragility in distribution networks, especially in crises, and have a negative impact on customer satisfaction and seasonal income. Further, battery defects pose a safety issue since Heeß et al. (2024) argue that quality failures have an impact on cost and trust. The risks in the Azure supply chain are very well illustrated by the cybersecurity breaches, as the cyber dimension of supply chain risk is congruent with what Padovano and Ivanov (2025), have pointed out. The resilience needs to be extended beyond the physical flow of the supply chain to the information systems. This highlights the fact that supplier dependency combines these risks, as it allows them to be greater when there is a concentration in sourcing. These problems are rooted in the complexity of globalisation, and interdependencies exacerbate disruptions. It is critical to communicate with them to ensure continuity, reputation and growth. 
In this case, Microsoft has addressed these challenges by diversifying supply chains, digital monitoring, and sustainability efforts, and is looking at opportunities such as near-shoring, predictive analytics using AI and multi-region sourcing. Thus, FMEA is able to quantify the risks of an operation and prioritise them in a meaningful way for taking action. Therefore, the relevance of the study is to connect the academic theory with the practical approach and to make the challenges a means to be resilient and take advantage of them to make the supply chains sustainable, agile and flexible.
Steps to make the supply chain more resilient 
· Supplier diversification
The multiple suppliers in different regions decrease reliance on Asia and mitigate semiconductor risk. In this regard, diversified networks are important to maintain agility and responsiveness, as emphasised by Patrucco et al. (2025). This is required to keep systemic exposure down, especially in the event of a crisis. For instance, the 2020 chip shortage is one such example, as Apple has spread its supply chain across different chip manufacturers in order to become more resilient (Zhu, 2023). In general, it provides a levelling measure of Microsoft's production and decreases the extent to which it is susceptible to political conflicts.
· Nearshoring and regional hubs
The process of nearshoring and establishment of regional hubs can suppress these logistics issues, bringing them closer to the markets of demand. Platas-López and Cruz-Mejía (2025) suggest that the shorter the distance, the faster the lead time and the more responsive the system. When it comes to transport choke points and prompt deliveries, it comes with benefits for customers. As an example, the Gigafactory in Europe, developed by Tesla, shows the benefits of nearshoring in reducing the risk of shipping. This has a wider impact of increased market responsiveness and less dependence on overcrowded world shipping lanes.
· Digital visibility and AI monitoring 
The real-time tracking with IoT and AI helps to mitigate logistics and supplier risk. However, digital resilience is one of the main elements that Padovano and Ivanov (2025), emphasise as being essential for current supply chains. It is necessary to eliminate uncertainty, helping managers to take proactive action. During COVID, for instance, DHL uses AI in its logistics monitoring to minimise delays. Thus, it will provide a greater degree of transparency, predictive analytics and control over Microsoft's global supply chain.
· Strong quality assurance
The defects in battery defects are included in enhancing supplier audits and stress testing. Heeß et al. (2024) draw attention to the fact that trust is lost and costs increase due to quality failures. It helps consumers by minimising reliability issues and is good for safety when it comes to risk management. For instance, Weak QA can have repercussions, as in the case of Samsung's battery crisis of 2016. This implies that legal liability and reputational harm faced by Microsoft's hardware business can be transformed to benefit through fostering quality enhancement.
· Reinforcement of cybersecurity
The implementation of intrusion detection and redundancy systems is a solution to Azure breaches. Kopanaki (2022), suggests that there needs to be resilience of digital infrastructures. Through suppression of cyber risks, it benefits stakeholders by safeguarding trust and compliance. For example, IBM's layered approach to cyber security shows resilience in assessing cyber security. This provides continuity for Xbox Live and Xbox cloud gaming, and helps to build Microsoft's digital reputation.
· Adaptive compliance framework 
The regulatory changes are dealt with by proactively lobbying and planning scenarios. The analysis of external shocks serves as a means of reshaping access in fostering legal adherence. It helps to reduce legal risks, along with helping policymakers and managers to ensure compliance. Overall, it ensures access to the market and long-term profitability in volatile markets.
Conclusions and suggestions for further work/research 
Conclusion

The FMEA analysis shows that the global supply chain of Microsoft is vulnerable not just to procurement issues but also to other issues related to operations, technology and geopolitics. The greatest risks are semiconductor shortages and supplier concentration, as they directly impact production continuity and exacerbate disruptions in the logistics, manufacturing, and product availability chain. Similarly, the security flaws in the Azure supply chain expose the parallels between digital assets and the physical supply chain. Moreover, it imposes challenges to cyber resilience strategies that must incorporate cyber governance with supply chain management. However, it can be stated that Microsoft has chosen to invest in supplier diversity and achieve visibility and sustainable sourcing through artificial intelligence, but the assessment suggests that resilience is not simply about minimising costs. 
The recommended measures, such as multi-regional sourcing, quality assurance, regional production hubs, digital monitoring, cyber security and adaptive regulatory compliance, have the potential to enhance the continuity of supplies. These strategies can further add agility to the organisations and stakeholder trust. Their use also helps to meet larger sustainability goals by minimising disruption-related waste, optimizing the use of resources, and providing long-term operational flexibility. Therefore, Microsoft needs to implement a comprehensive resilience approach incorporating digital technologies, proactive risk identification, and collaborative supplier partnerships to improve its competitive edge in the ever-changing global market. This can allow the organisation to adapt more quickly to any disruptions and can also turn uncertainty into an innovative opportunity, contributing to operational excellence and sustainable growth.

Suggestions for Future scope of research
Further research can be done with the scope to expand the current study by including quantitative simulation models of the supply chain in conjunction with FMEA. It can help to assess interaction effects of multiple risks across diverse disruption scenarios. An FMEA application in conjunction with techniques like Monte Carlo simulation or digital twin technology could give an accurate prediction of cascading failures and enhance strategic decision-making. Moreover, further study can be focused on how resilient Microsoft is compared to other technology companies around the world, such as Apple, Amazon and Samsung, to find out the best practices and compare the level of resilience of the companies according to the different procurement models. In addition, the environmental and social aspects of resilience need to be included more strongly, such as supplier decarbonisation, ethical sourcing of critical minerals, and circular economy programs' effects on the sustainability of the supply chain over the long term. 
Future work can be conducted to explore the impact of automated procurement systems, AI-based predictive analytics, and blockchain transparency on supplier management, while also evaluating the future of AI integration in procurement and logistics. In addition, empirical research with logistics providers, procurement managers, and strategic suppliers would give practical insights into the organizational challenges of implementing resilience strategies in complex international supply networks. The following research directions would provide a more holistic piece of evidence to develop resilient, sustainable, and digitally enabled supply chains to fulfill Microsoft's long-term strategic goals in a volatile and uncertain global business landscape.
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