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1. [bookmark: _Toc211172183]Introduction 
The launch of the Apple iPhone 15 in 2023 represents a significant advancement in mobile technology, featuring components such as the A17 Bionic chip, produced by Taiwan Semiconductor Manufacturing Company (TSMC) (Lin, 2025). Apple has established a complex international supply chain that spans multiple continents and includes various key suppliers. The assembly operations are primarily executed by Foxconn and Pegatron in China, while component contributions include camera modules from Sony in Japan and semiconductor supplies from Broadcom and Skyworks in the USA (Lin, 2025).
The supply chain mapping for the Apple iPhone 15 from its Tier 2 suppliers to final delivery in the UK involves various critical components, suppliers, and logistics processes that ensure efficient operations. This can be shown in Figure 1.
[image: ]
Figure 1 – Supply Chain Mapping
Table 1 capture’s the flow in more detail of each step of the mapping from Tier 2 suppliers to the end user and shows the key players and components supported by references.
	Level
	Description
	Key Players/Components
	Reference

	Tier 2 Suppliers
	Suppliers of critical raw materials for components like chips, displays, and metals. These suppliers operate globally.
	Raw material suppliers (e.g., aluminium, glass, PCB’s). Companies like Corning provide glass for screens, and various chemical companies supply the compounds necessary for semiconductor fabrication.
	Andry et al. (2022), (Lin, 2025)

	Tier 1 Suppliers
	Direct suppliers providing key components for the iPhone, including chips, camera modules, and batteries.
	TSMC (semiconductor manufacturing), Sony (camera modules), Broadcom (Other semiconductors).
	(We, 2024)

	Final Assembly
	The location where all components from Tier 1 suppliers are assembled into the final iPhone product.
	Primary assembly by Foxconn and Pegatron in China.
	(We, 2024), (Chen, 2023)

	Transportation
	Transports finished products from assembly plants to distribution centres in the UK.
	Shipping (sea and air freight), route optimisation.
	(Johnson & Haug, 2021)

	Distribution Centres
	Warehouses that store iPhones before they reach retail outlets or customers.
	Apple distribution centres in the UK and Europe.
	(Choudhary et al., 2022), Arowosegbe et al., 2024)

	Retail Stores
	Locations where customers can purchase the iPhone directly.
	Apple Stores, authorised retailers, and online platforms in the UK.
	(Chen, 2023) (Ramanathan et al., 2021)

	End Users
	Final consumers who purchase and use the iPhone 15 in the UK market.
	Individual consumers, businesses, and educational institutions.
	(Fontana et al., 2024)


Table 1
The logistics framework supporting the distribution of the iPhone 15 is intricate, leveraging a global network that includes air freight, sea shipping, and strategically placed regional distribution centres (Karl et al., 2018). The complexity of this supply chain poses vulnerabilities due to various risks. For instance, geopolitical tensions, particularly regarding the China-Taiwan relationship, exacerbate potential disruptions (Johnson & Haug, 2021)( Paché, 2024). The supply chain is also susceptible to disruptions from components shortages, port congestion, labour disputes, and natural disasters, necessitating comprehensive risk management strategies (Roscoe et al., 2022).
Approximately 60% of the world's semiconductor manufacturing capacity is located in Taiwan, underscoring the critical nature of this region amidst intensifying geopolitical rivalries (Lin, 2025). In response to these intricate supply chain dynamics, effective risk management and resilience strategies are essential. Building resilience within supply chains has emerged as a strategic response to unforeseen disruptions and is crucial for maintaining competitive advantage in today's volatile global market (Karl et al., 2018). Developing capabilities to anticipate, adapt, respond, recover, and learn from disruptive events is vital for organisations to effectively navigate uncertain environments (Hsieh et al., 2023).
Recent crises, such as the COVID-19 pandemic and geopolitical conflicts, have prompted organisations to adopt diversification strategies within their supply chains to mitigate risks (Araz et al., 2020). The importance of risk management cannot be overstated, as it empowers organisations to maintain delivery capabilities despite significant challenges (Johnson & Haug, 2021), (Roscoe et al., 2022).
In summary, the international supply chain of the Apple iPhone 15 is a complex, multi-layered framework relying on numerous suppliers and logistics channels. In light of geopolitical tensions and operational risks, comprehensive supply chain risk management and resilience strategies are increasingly critical for ensuring steady market delivery, particularly in the UK.
This report critically analyse the supply chain risks of the Apple iPhone 15 using FMEA and proposes six resilience strategies for UK delivery.
2. [bookmark: _Toc211172184]FMEA Analysis
The following Failure Mode and Effects Analysis (FMEA) in table 2 critically addresses supply chain risks in the international supply chain of the Apple iPhone 15 relevant to the UK market. This assessment identifies various potential failure modes, causes, effects, and corresponding mitigation strategies, reflecting the unique challenges faced by suppliers, logistics, and operations.


	No
	Failure Mode
	Potential Cause
	Potential Effect
	Sev.
	Occ.
	Det.
	RPN
	Mitigation
	Source

	1
	Component Shortage
	Supplier failure or assembly delays
	Production delays, inability to meet demand
	8
	7
	4
	224
	Diversify suppliers and inventory strategies
	Andry et al., 2022

	2
	Geopolitical Tensions
	Conflicts (China-Taiwan, trade wars)
	Disruptions to supply and delivery routes
	9
	5
	3
	135
	Establish alternative supply routes and regional sourcing
	Arowosegbe et al., 24

	3
	Port Congestion
	Increase in shipping volume
	Delays in product arrival
	6
	8
	5
	240
	Use predictive analytics to manage logistics
	Zheng et al., 2023

	4
	Labour Disputes
	Strikes or contractual issue
	Reduced output, potential shutdown
	7
	6
	4
	168
	Engage in collaborative labour relations strategies
	Umar & Wilson, 2023 

	5
	Natural Disasters
	Weather events (earthquakes, floods)
	Damage to infrastructure
	10
	4
	3
	120
	Create disaster recovery plans and invest in resilience
	Arowosegbe et al., 24

	6
	Quality Control Issues
	Inadequate supplier inspections
	High return rates, lost reputation
	8
	6
	5
	240
	Implement rigorous supplier quality assurance programs
	Arora & Rajagopal, 2021

	7
	Information Delays
	Poor communication systems
	Misalignment between inventory and demand
	7
	7
	6
	294
	Leverage digital tools for real-time communication
	Ferreira et al., 2023

	8
	Demand Variability
	Market fluctuations
	Overproduction or stockouts
	6
	8
	4
	192
	Use advanced forecasting techniques
	Andry et al., 2022

	9
	Regulatory Changes
	New trade tariffs or compliance issues
	Increased costs, legal challenges
	7
	5
	4
	140
	Monitor regulatory landscapes closely
	Arowosegbe et al., 24

	10
	Cybersecurity Threats
	Data breaches and hacking attempts
	Loss of sensitive data, operational disruptions
	9
	3
	5
	135
	Employ robust cybersecurity measures and training
	Ramanathan et al., 2021

	11
	Transportation Breakdown
	Vehicle failure, accidents
	Distribution delays, increased costs 
	7
	6
	5
	210
	Establish frequent vehicle maintenance schedules
	Zheng et al., 2023

	12
	Supplier Financial Instability
	Economic downturn or mismanagement
	Supplier bankruptcy, disrupted supply
	8
	4
	4
	128
	Financial auditing and assessment of supplier health
	Kwak et al., 2018

	13
	Technology Failures
	System outages or software bugs
	Disruptions in operations
	8
	5
	6
	240
	Invest in reliable IT infrastructure and backup systems
	Zheng et al., 2023

	14
	Inventory Management Issues
	Poor stock tracking systems
	Inventory inaccuracies, lost sales opportunity
	7
	8
	5
	280
	Implement integrated inventory management systems
	Ali et al., 2024

	15
	Cultural Misunderstanding
	Diverse supplier bases
	Failed negotiations, delays in agreement
	6
	5
	2
	60
	Foster cultural competency training for supply chain teams
	Ferreira et al., 2023

	16
	Currency Fluctuation
	USD/CNY/GBP changes
	Increased cost of production
	6
	6
	5
	180
	Hedging strategies, long-term contracts
	Li et al., 2021

	17
	Environmental Social Pressures
	Sustainability requirements
	Supplier disruption if not compliant
	7
	5
	4
	140
	Supplier sustainability audits, green logistics
	Apple, 2023

	18
	Pandemic Outbreak
	COVID-19 type scenario
	Lockdowns, factory shutdowns
	8
	4
	3
	96
	Remote monitoring, diversified production
	Christopher, 2016

	19
	Transportation Damage
	Goods damaged in transit
	Product loss, returns
	8
	5
	4
	160
	Packaging improvements, insurance
	Li et al., 2021



Table 2
3. [bookmark: _Toc211172185]Steps to make the supply chain more resilient
The increasing complexity and interdependence of global supply chains necessitate robust resilience strategies, especially for market leaders like Apple. In the modern era of business, effective supply chain management is crucial for maintaining competitive advantage. For a prominent company like Apple, resilience is not merely a desirable trait but a necessity to navigate a volatile global environment. The following six steps outline how Apple can improve supply chain resilience, supported by examples.
1. Diversification of Suppliers
To mitigate risks associated with reliance on a single supplier, Apple has made significant progress in diversifying its supplier base, particularly for critical components such as semiconductors and assembly services. Traditionally, Apple has depended heavily on TSMC for its chips and Foxconn for assembly. In light of geopolitical tensions, particularly the ongoing situation between China and Taiwan, Apple has taken proactive measures to explore additional semiconductor suppliers outside Taiwan (Chen, 2023).
By initiating discussions with manufacturers such as AMD and Qualcomm, Apple aims to dilute its dependence on TSMC. This diversification enhances supply chain resilience by reducing the risk of disruption, thereby promoting competitive pricing and innovation through increased supplier competition (Choudhary et al., 2022). Such strategies reflect an industry trend towards dual-sourcing utilising multiple suppliers for the same component to safeguard continuity of supply in times of crisis.
Apple's engagement with multiple assembly plants across different regions mitigates risks associated with single points of failure, allowing for adaptability in operations. By leveraging a diverse network of suppliers across various geographical locations, Apple safeguards its access to critical components and maintains operational efficiency.
2. Inventory & Safety Stock Strategies
Apple's approach to inventory management includes maintaining safety stock for critical components, which plays a vital role in supply chain resilience. By utilising regional warehouses for components, Apple ensures that potential disruptions do not result in immediate product shortages (Henry-Kirk et al., 2012).
The strategic positioning of inventory enables Apple to absorb supply shocks, such as those arising from sudden surges in demand or disruptions in manufacturing. For instance, the COVID-19 pandemic highlighted the significance of having adequate safety stock on hand, allowing Apple to continue fulfilling orders during factory closures or slowdowns (Venkatesh et al., 2020). This inventory strategy mitigates risks associated with demand fluctuations and unexpected supply chain interruptions, thereby enhancing overall operational resilience.
By analysing consumption patterns and integrating advanced data analytics, Apple can dynamically adjust safety stock levels to align with anticipated demand. For example, during peak seasons, Apple increases its inventory in preparation for the surge of iPhone purchases, ensuring that customers receive their products in a timely manner (Zheng et al., 2023). This not only enhances customer satisfaction but also reinforces Apple’s market position.
Additionally, Apple’s move to improve inventory visibility through digital tools allows for a more tailored approach to inventory management. Optimising its supply chain with the right amount of stock on hand reduces the risk of stockouts or excess inventory, ensuring that supply meets customer demand effectively.
3. Digital Supply Chain Monitoring
In the current technological landscape, real-time data and analytics have become indispensable for effective supply chain management. Apple employs advanced digital solutions, including SAP-based systems for monitoring supplier performance in real time (We, 2024). These systems support predictive analytics to enable Apple to track inventory levels, shipment statuses, and supplier reliability while providing predictive insights into potential disruptions. This can identify potential disruptions before they escalate into significant issues.
Through digital supply chain monitoring, Apple can track everything from raw material availability to shipment statuses across its suppliers. This proactive monitoring provides visibility into the supply chain, allowing Apple to quickly adapt to changing conditions, such as production delays or quality control issues. If a supplier experiences a manufacturing delay, Apple's digital tools can quickly identify the impact on inventory levels and initiate contingency strategies, minimising downtime and maintaining retail availability (Grant, 2024).
For example, when a supplier experiences production delays, Apple's monitoring systems can immediately provide alerts, enabling the company to implement contingency plans proactively instead of reactively. The integration of IoT devices further enhances this capability through real-time data collection and analysis, ensuring optimal logistics performance and timely decision-making in critical situations.
Apple’s move to improve inventory visibility through digital tools allows for a more tailored approach to inventory management. Optimising its supply chain with the right amount of stock on hand reduces the risk of stockouts or excess inventory, ensuring that supply meets customer demand effectively.
Apple's investment in predictive analytics helps anticipate supply chain disruptions, allowing for timely interventions. This technological integration not only facilitates better risk management but also contributes to overall performance improvements, as indicated by various studies (Hsieh et al., 2023).
4. Logistics Flexibility & Contingency Planning
Flexibility in logistics is crucial for maintaining supply chain continuity in the face of unforeseen disruptions. Apple's strategy includes diversifying shipping routes and utilising alternative ports to mitigate risks associated with traditional logistics paths, such as the Suez Canal (Govindan et al., 2021).
In response to shipping challenges experienced in recent years, including congestion at major ports and geopolitical instabilities, Apple has expanded its logistics capabilities. By developing relationships with multiple freight carriers and maintaining an agile transportation strategy, Apple can quickly shift shipments from one port to another, ensuring that products reach their destinations without unnecessary delays. This adaptive ability is particularly evident when exploring expedited shipping options during peak demand periods, preserving Apple’s reputation for timely product launches and deliveries (Fontana et al., 2024).
In addition to alternative shipping routes, Apple invests in air freight options to expedite deliveries when sea transport is hampered. This adaptability is vital during peak demand times or unforeseen events that can cause delays in conventional shipping methods. By having multiple logistics partners and ports of entry, Apple ensures that its products reach markets promptly and efficiently, regardless of external circumstances.
Contingency planning has become an integral part of Apple’s logistics strategy, allowing the company to create alternative supply plans and maintain service levels during crises. For example, the identification of regional distribution centres facilitates a swift response to local disruptions, ensuring that essential inventory is available when needed (Arowosegbe et al., 2024).
5. Supplier Collaboration & Development
Apple emphasises a collaborative approach to supplier relationships, focusing on quality and sustainability standards. By working closely with suppliers, Apple ensures compliance with sustainability practices and addresses capacity issues (Chen, 2023). Apple actively invests in building strong relationships with suppliers. The company works closely with its suppliers to implement sustainable practices, ensure quality, and streamline operations. This partnership approach is beneficial, as it allows both parties to address potential issues and work toward common goals.
The company provides training and support to suppliers, empowering them to meet stringent quality and sustainability benchmarks. For example, Apple's initiatives in supplier development equip suppliers with the knowledge and tools necessary to implement environmentally friendly practices, which not only reduces risks associated with non-compliance but also enhances their overall capabilities (Huq & Stevenson, 2018). Such collaborative efforts build long-term partnerships that improve the resilience of the supply chain through shared goals and mutual success.
By adopting open communication and ensuring alignment on objectives, Apple can effectively manage supply risks associated with multiple tiers of suppliers. This collaborative approach promotes transparency and responsiveness, enabling Apple to navigate the complexities of its supply chain more effectively (Karl et al., 2018).


6. Risk Financing & Contractual Measures
To further bolster supply chain resilience, Apple implements various risk financing strategies and contractual measures. This includes incorporating force majeure clauses (excuses one or both parties due to extraordinary events beyond their control) in contracts with suppliers, which allows flexibility in response to unforeseen events (Porter et al., 2022). By incorporating force majeure clauses, Apple can safeguard itself against unforeseen disruptions without incurring significant financial losses.
Apple employs currency hedging strategies to mitigate the risks and offset the loss associated with exchange rate fluctuations, especially given its substantial transactions in Chinese Yuan for production. This financial foresight is crucial for maintaining stability in operations and financial reporting.
A well-structured risk management framework enables Apple to navigate external shocks while ensuring contractual obligations are met. When disruptions occur, having flexible contracts can facilitate adjustments to supply and pricing, allowing Apple to adapt swiftly to changing market conditions (Yang, 2025). This strategic approach not only secures operational continuity but also enhances overall corporate resilience against potential risks.
Understanding that financial stability is paramount during disruptions, Apple actively manages its contractual agreements. By including flexible terms that accommodate adjustments due to unforeseen circumstances, Apple ensures that its supply chain can adapt without incurring significant financial losses. This strategic foresight extends to securing insurance for potential disruptions, providing another layer of financial resilience in an uncertain global environment (Choudhary et al., 2022).
4. [bookmark: _Toc211172186]Conclusions 
This supply chain mapping illustrates the intricate web of relationships and processes that contribute to the timely delivery of the iPhone 15 to end users in the UK. Understanding each segment aids in identifying potential risks and reinforces the importance of resilience strategies. Apple's ability to adapt and manage these components effectively is paramount to sustaining its market leadership amidst ongoing global challenges.
The comprehensive FMEA has identified several critical risks facing Apple's supply chain, particularly in relation to its delivery of the iPhone 15 to the UK market. Key risks include dependency on single suppliers, component shortages, geopolitical tensions, labour disputes, and transportation disruptions. Each risk has significant implications, including the potential for production delays, increased costs, and diminished customer satisfaction, emphasising the importance of proactive management in maintaining operational continuity and market position (Arowosegbe et al. 2024)(Johnson & Haug, 2021).
To navigate these complexities, resilience strategies are not only essential but imperative. By diversifying suppliers, maintaining safety stock, utilising digital monitoring tools, ensuring logistics flexibility, fostering supplier collaboration, and implementing robust risk financing measures, Apple can effectively mitigate the identified risks. These strategies enable Apple to remain agile and responsive in the face of uncertainty, ensuring timely delivery to the UK market while minimising disruptions (Zheng et al., 2023).
The academic relevance of these strategies lies in their alignment with contemporary supply chain theories that advocate for agility and resilience as fundamental attributes of successful operations. Practically, these strategies assist organisations like Apple in crafting responsive and sustainable supply chains, as highlighted in various studies (We, 2024). Ultimately, the proactive management of supply chain risks fosters a resilient framework that supports seamless operations, maintains competitive advantage, and enhances overall performance amidst evolving market challenges.
In summary, the integration of effective resilience strategies into Apple’s supply chain management not only addresses the challenges identified through FMEA but also reinforces the company's commitment to excellence in customer service and operational effectiveness in the highly competitive technology landscape (Arora & Rajagopal, 2021) (Kwak et al., 2018).
5. [bookmark: _Toc211172187]References
Ali, I., Arslan, A., Khan, Z., & Tarba, S. Y. (2024). The role of industry 4.0 technologies in mitigating supply chain disruption: empirical evidence from the australian food processing industry. IEEE Transactions on Engineering Management, 71, 10600-10610.
Andry, J. F., Nurprihatin, F., & Liliana, L. (2022). Management and production engineering review.
Apple. (2023) Apple Supplier Responsibility Progress Report 2023. Available at https://www.supplychainreports.apple/home [Accessed 30 October 2025]
Araz, Ö. M., Choi, T., Olson, D. L., & Salman, F. S. (2020). Data analytics for operational risk management. Decision Sciences, 51(6), 1316-1319.
Arora, A. and Rajagopal, R. (2021). An empirical study of supply chain frangibility and risk management in Indian automobile industry.
Arowosegbe, O. B., Olutimehin, D. O., Odunaiya, O. G., & Soyombo, O. T. (2024). Risk management in global supply chains: addressing vulnerabilities in shipping and logistics. International Journal of Management & Entrepreneurship Research, 6(3), 910-922.
Chen, X. (2023). Critical success factors for a sustainable supply chain: the case of apple inc.. Advances in Economics, Management and Political Sciences, 39(1), 11-16.
Choudhary, N. A., Ramkumar, M., Schoenherr, T., Rana, N. P., & Dwivedi, Y. K. (2022). Does reshoring affect the resilience and sustainability of supply chain networks? the cases of apple and jaguar land rover. British Journal of Management, 34(3), 1138-1156.
Christopher, M. (2016) Logistics & Supply Chain Management. 5th edn. London: Pearson.
Ferreira, M. A., Fidelis, R., Horst, D. J., & Andrade, P. P. d. (2023). Mitigating the impacts of covid-19: failure mode and effect analysis and supply chain resilience (fmea-scr) combined model. Modern Supply Chain Research and Applications, 5(3), 158-175.
Govindan, K., Aditi, A., Darbari, J. D., Kaul, A., & Jha, P. (2021). Structural model for analysis of key performance indicators for sustainable manufacturer–supplier collaboration: a grey‐decision‐making trial and evaluation laboratory‐based approach. Business Strategy and the Environment, 30(4), 1702-1722.
Grant, O. (2024). Enhancing supplier engagement through technology: a qualitative exploration of e-commerce strategies.
Hsieh, C., Chen, S., & Huang, C. (2023). Investigating the role of supply chain environmental risk in shaping the nexus of supply chain agility, resilience, and performance.
Huq, F. A. and Stevenson, M. (2018). Implementing socially sustainable practices in challenging institutional contexts: building theory from seven developing country supplier cases. Journal of Business Ethics, 161(2), 415-442.
Johnson, J. E. and Haug, P. (2021). Modifications to global supply chain management strategies resulting from recent trade disruptions: an exploratory study. Journal of Global Operations and Strategic Sourcing, 14(4), 701-722.
Karl, A. A., Micheluzzi, J., Leite, L. R., & Pereira, C. R. (2018). Supply chain resilience and key performance indicators: a systematic literature review. Production, 28(0).
Kwak, D., Rodrigues, V. S., Mason, R., Pettit, S., & Beresford, A. K. C. (2018). Risk interaction identification in international supply chain logistics. International Journal of Operations & Production Management, 38(2), 372-389.
Li, X., Chen, J. and Wang, Y. (2021) ‘Supply chain resilience strategies for high-tech manufacturing’, International Journal of Production Research, 59(5), pp. 1472–1488.
Lin, S. (2025). Semiconductors and the great power game: how Taiwan finds its footing amidst u.s.-china tech rivalry. Asian Journal of Social Science Studies, 10(2), 18.
Paché, G. (2024). Do tensions in the south china sea herald the collapse of global supply chains?. International Journal of Managing Value and Supply Chains, 15(3), 01-12.
Porter, J., Cook, N., Coorey, R., Gunasekera, D., Hensher, M., Kerr, D., … & Lawrence, M. (2022). Innovation in healthy and sustainable food product development for health and aged care: a scoping review. Foods, 11(22), 3604.
Ramanathan, U., Aluko, O., & Ramanathan, R. (2021). Supply chain resilience and business responses to disruptions of the covid-19 pandemic. Benchmarking: An International Journal, 29(7), 2275-2290.
Roscoe, S., Aktaş, E., Petersen, K. J., Skipworth, H., Handfield, R., & Habib, F. (2022). Redesigning global supply chains during compounding geopolitical disruptions: the role of supply chain logics. International Journal of Operations & Production Management, 42(9).
Umar, M. and Wilson, M. M. J. (2023). Inherent and adaptive resilience of logistics operations in food supply chains. Journal of Business Logistics, 45(1).
Venkatesh, V. G., Zhang, A., Deakins, E., & Mani, V. (2020). Drivers of sub-supplier social sustainability compliance: an emerging economy perspective. Supply Chain Management: An International Journal, 25(6), 655-677.
We, Z. (2024). Strategic innovations in apple's supply chain management: objectives, methods, and strategies for navigating global market challenges. Advances in Economics, Management and Political Sciences, 113(1), 9-16.
Yang, S. (2025). Managing supply chain disruption risks through supply chain finance: strategic and governance perspectives from the covid-19 pandemic.
Zheng, M., Cui, N., Zhang, Y., Zhang, F., & Shi, V. (2023). Inventory policies and supply chain coordination under logistics route disruption risks. Sustainability, 15(13), 10093.


2

image1.png
N ¥ Orindod Dewi sant
ALY oo

Trinity Saint David




image2.png
Retail Stores
(Apple, authorised
retailers)

End Users
(Consumers in UK)

Tier 2 Suppliers Tier 1 Suppliers Final Assembly Transportation Distribution Centres

(Raw Materials) (Key Components) (Foxconn), Paragon) (Shipping via sea & Air) (UK & Europe)





