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[bookmark: _Toc163700017]1.0 Introduction:
The electronics industry supply chain is an intricate network, which stretches across the world to different continents. The chain of supply starts at extraction of raw material, thereafter the components and subassemblies are made from such material, the final product is assembled, and then it fits to its end-users(Min, 2019). At every juncture of the development process, actors like raw material suppliers, component manufacturers, original equipment manufacturers (OEMs), logistics companies and retailers are engaged. Of course, the supply chain, just like any other functioning system, is under duress of the outer factors, such as the geopolitical tensions and trade policies, and the respective economic conditions and natural disasters, which can cause additional problems for its smooth operation(Spieske et al., 2022).
Failure Mode Effects Analysis (FMEA) can be characterized as the methodical identification of the potential failure cases at the system level and the assessment of their effect on the overall performance(Sharma and Srivastava, 2018). The FMEA methodology includes the identification of the failure modes, their likelihood of occurrence, determination of the criticality index and priority numbers (RPNs) for each failure mode(Jain, 2017). The value of the RPN is got by multiplying all three aspects, the likelihood of the occurrence, the severity of impact and the detectability of the failure mode. the failure modes which have the highest RPNs are the most significant in considering and probably need immediate help(Fu et al., 2019).
This report is intended to conduct a risk assessment of the international supply chain of electronic appliances and develop a series of strategies to enhance the corresponding resilience. The research findings can bring the supply chain stakeholders to grasp the environment they operate in better. They will be able to identify risks wisely and will take necessary measures to mitigate those risks. Hence, the supply chain will be able to cope with any disruption. Therefore, the end-users will receive the newly made gear timely(Isoniemi, 2024).
[bookmark: _Toc163700018]2.0 FMEA Analysis:
Failure Mode and Effect Analysis (FMEA) is a directive method that aims to specify potential failure modes in a system, consider their impacts, and prioritize factors to remove the hazard; thereafter, it is possible to mitigate the risks(Sastry et al., 2015). It (the analysis) will be presented in a table format, as part of which the intensity of a failure mode will stand in comparison with its frequency and detection.
[bookmark: _Toc163700107]Table 1 FMEA Analysis
	Failure Mode
	Potential Effects
	Severity (S)
	Occurrence (O)
	Detection (D)
	Risk Priority Number (RPN) = S × O × D

	Supplier bankruptcy
	Disruption in the supply of components
	9
	6
	7
	378

	Transportation delays
	Delayed delivery of finished products
	8
	7
	8
	448

	Quality issues in manufacturing
	Increased rework and scrap
	7
	5
	9
	315

	Political instability
	Trade restrictions or tariffs
	9
	4
	6
	216

	Natural disasters
	Damage to production facilities
	10
	3
	8
	240

	Fluctuating demand
	Excess inventory or stockouts
	8
	6
	7
	336



The table illustrates a thorough review of the possible ways in which supply chains at an international level could fail, the causes, and their impact as well as the existing corresponding ratings which look at the frequency, detection, and importance of and the suggestions on how to avoid the impacts of a particular failure mode are presented. Different failure modes stand for exclusive risk scenarios engaging in the disruption to the supply demand network due to the halt of goods and services supply flow.
The values from 1 (no impact on supply chain operations and performance) to 10 (the most serious adverse impact) convey severity rating, which means that the higher the value is, the more negative effect the failure mode brings on supply chain operations and performance. In addition, a case of supplier bankruptcy rating 9 implies such an event is that it causes the supply of critical components to be disrupted, and further could result in production disruptions or stoppages.
The importance score involves calculating the probability of every failure model taking place given that their causal factors are quite varied in nature and include data from the past, market trends, and external issues. Besides truck or rail delays, representing an occurrence frequency of 7, goods shipments might also experience delays caused by factors related to overcrowd, road accidents and logistic difficulties.
The performance rating involves an analysis to see how useful the existing controls or measures are in handling failure modes when they are still in their earliest stages and how effective they are in containing these disturbances when they grow to be a threat. A higher rating among the detectors denotes a higher confidence level in a supply chain's ability to detect issues and include them into the system as soon as possible. To illustrate: correctness problems in making, which are shown 9, show the manufacturing line quality management system able to catch defects before they lead to products having quality or performance issues.
RPN, which is calculated by multiplying severity, occurrence, and detection ratings gives numeric value to compare all risks along with each individual failure modes. An elevated RPN illustrates that higher level of danger and the urgency towards mitigations measures implementation is increased. As an example, transit delays would be assigned a relative probability number of 448 and this would then signify an urgent threat that should be remedied as a matter of urgency to avoid major disruptions in the smooth operation of the supply chain as well as custom service levels.

[bookmark: _Toc163700019]3.0 Steps to Enhance Supply Chain Resilience:
Supply chain resilience improvement is very important nowadays in the globalized business world where companies encounter various types of risks like floods, volcanoes, geopolitical challenges, etc(Spieske et al., 2021). Through 360° approaches, business organizations will avoid the manifestation of disturbances thereby optimize their performance(Jain et al., 2017). Now let us take a closer look at each step and see how it competes in developing a supply chain which is able to endure multiple shocks.
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[bookmark: _Toc163700099]Figure 1 Supply Chain Resilience

[bookmark: _Toc163700020]3.1 Diversification of Suppliers:
The strategy is considered to be diversifying suppliers as the key element of lethargy reduction to any single source and the corresponding risk of supply non-conformity. But by dealing with multiples vendors spread across various geographical locations, businesses can cover the various fallout risks(Chod et al., 2019). For example, a mobile manufacture designs and procure components from factories in Asia, Europe and north America. This strategy not only decreases the effect of regional disturbances like natural disasters or political flux virtually but also opens up more recruitment channels and the chance to see new knowledge and innovation.
Hence, diversification helps companies build on a supplier’s competitive edge pertaining to wide profit margin, stable quality, and fast lead times amidst(He et al., 2017). Yet, it should be noted that thorough assessment and maintaining the delivery of quality and reliability standards which the suppliers must meet is of paramount importance(Li et al., 2022). Accounting for an exact audit and assessment on a regular basis will be helpful, in spotting out any developing risks or weaknesses in the enterprise, therefore; proactive management of supplier relationships will become possible(Sadik-Zada et al., 2021).
[bookmark: _Toc163700021]3.2 Robust Risk Management Systems:
The deployment of risk management systems that are highly advanced to identify, analyze, and prevent risks on time is an imperative need(El Baz and Ruel, 2021). Through applying predictive analytics and AI technologies, the industry may get much information of the underlying emerging risks and trends which facilitate early intervention and prevention of the situation. As an example, such studying as market trends and geopolitical tensions is the forerunner to warning of disturbances and adopting supply chain strategies accordingly(Pettit et al., 2019).
Further more risk management system helps the firms to prioritize risks according to their category and probability for happening, this helps them to allocate the resources in the proper way. For example, a semiconductor maker can be zeroed on the risk of supply delay or decreased production rate followed by the geopolitical problems in the critical regions(Min, 2019). Businesses can strengthen their risk management capabilities significantly, by coming up with contingency plans and response strategies for each identified risk. The companies will be in a better position to minimize losses and maintain continuity of operations(Shen and Sun, 2023).
[bookmark: _Toc163700022]3.3 Collaboration and Information Sharing:
Enhancing connection and information sharing among supply chain partners is important in order to ensure transparency, coordination, and the ability to respond to changes. Technologies like blockchain can achieve the construction of a distributed ledger of all the transactions that would be identifiable and trackable across the supply chain(Yang et al., 2022). Let’s say a pharmaceutical company implements blockchain in their operations so that they could track the movement of the raw materials also manufacturing processes and later distribution, these will go a long way in improving transparency and regulatory compliance(Shen and Sun, 2023).
During this assembling process, companies also get an avenue to connect their pool of resources and expertise to address the common issues and opportunities(Ivanov, 2018). By way of illustration, manufacturers collaborate with suppliers and logisticians on demand forecasting, production scheduling and inventory management in order to increase supply chain efficiency (e.g. minimizing unnecessary transportation, which in turn lowers energy consumption). Through immediate data pooling and experience exchange, businesses become more competitive, flexible, and are not subjected to delays in their analysis(Mubarik et al., 2021).
[bookmark: _Toc163700023]3.4 Resilient Logistics Infrastructure:
The development of resilient transport infrastructure provides a basis for the effective movement of goods and minimizes negative effects of hustles on the mechanism of supply chains. Alternative routes, rail and air transport, and warehousing facilities fortified with disaster-resilient features have the potential to help abate interruptions in movement or destruction from disasters like transport congestion or destroyed warehouses(Brusset and Teller, 2017). Investing in various backup distribution centers in key locations will help a food retailer provide perishable goods loading on time even when the roads are closed or the city is hit by natural calamities(Modgil et al., 2022).
Also, using technologies like GPS tracking or real-time control helps companies to minimize the transportation time, and they are able to achieve a better visibility of their goods movement(Shashi et al., 2020). Through mixing different modes of transportation and suppliers, companies can access a broad range of carrier as a contingency plan to reduce concerns of a single provider failure and sustain business flow. In addition, automation and robotics in mention as a technical solution can contribute to the reduction of the inaccuracy and delay of warehouse operations(Juan et al., 2022).
[bookmark: _Toc163700024]3.5 Agile Supply Chain Design:
The process of implementing agile supply chain practices is vital for building flexibility and for instantly reacting to shifts in market circumstances and the wakening of barriers. Through demand-driven production scheduling and dynamic inventory management, enterprises can reduce the amount of inventory on hand and ultimately avoid the negative consequences that result from demand volatility(Ivanov et al., 2021). For example, a fashion brand may apply data analytics and machine learning algorithms to predict demand and adjust production cycles as a result, fleeing the danger of excess stock in the main stock and stockouts.
Additionally, having a modular product design with flexible manufacturing processes helps company to apply new market trends and satisfy customer preferences very quickly(Ribeiro et al., 2018). Therefore, one company that manufactures consumer electronic may design such products with interchangeable components which as a result can easily be reconfigured or adjusted to fit shift consumer demands. The adoption of agility helps companies to cut lead times, institute a customer satisfaction, and gain an edge in the marketplace(Wieland and Durach, 2021).
[bookmark: _Toc163700025]3.6 Continuous Improvement and Scenario Planning:
A constant evaluation and improvement of supply chain process are the key to building a chain more flexible and adaptive for the changing market environment(Adobor and McMullen, 2018). Organizations can achieve this purpose by continuous monitoring and scenario analysis exercises that allow them to define possible hazards and evolve crisis plans that will help them put risks under control(Van Hoek and management, 2020). A case in point is the attempt to replicate diverging instances like a supplier’s bankruptcy or a natural disaster so that the companies can make projections concerning potential weaknesses and come up with mitigation plans(Adobor and Applications, 2019).
A culture of continuous improvement, which promotes continuous employee discovery of inefficiency and improvement, is adopted throughout the supply chain. Stakeholders’ evaluation and lessons drawn from the current immediate experience play a vital role in the refinement of the procedures and in the building of the capacity to overcome the challenges next(Belhadi et al., 2024). Furthermore, staff training and developing can be seen as the basis of developing teams with the skills and knowledge necessary for overcoming difficult challenges associated with supply chains(Rajesh and Change, 2017).

[bookmark: _Toc163700026]4.0 Conclusions and Suggestions for Further Work/Research:
In conclusion, the international supply chains of the electronic devices analyzed, revealed several harming risks and threats that have a high possibility to destroy processes and affect results. The risks and results from failure modes include risk priority numbers which support risk management and resilience-building within the supply chains' proactive efforts.

Based on the findings, several key conclusions and suggestions for further work/research emerge:
The global product chain trading in electronic gadgets is prone to a number of risk factors such as the collapse of the suppliers, transportation delays, poor quality, political unrest, natural disasters, and customers’ varied demand. The same goes for intensifying resilience, i.e. recovering and maintaining the preexisting level of performance in the complicated environment. The current situation requires not only the implementation of sophisticated risk management systems and practices, but also of the technologies that are at the top of the game, such as predictive analytics and AI that will help detect, assess and avert potential risks before it they become full-blown problems. The other side of implementing this is to develop collaboration, and information sharing among the supply chain partners. They are expected to make different aspects transparent, and more coherent through tools like blockchain which makes the visibility and traceability a shared responsibility process. The establishment of resilient logistics networks with replacement transport routes and disaster-proofed storage facilities is key in reducing the disruptive effect of disturbances on supply chain operations. Adopting an agile supply chain gives a possibility to run the business flexibly and quickly. The demand-oriented production and flexible management of stocks benefit the optimization of keeping stocks on the levels that do not affect the supply chain when the demand for goods changes. Moreover, it is the rational to do constant review, development of supply chain processes and conducting scenario planning activities for higher resilience and adaptivity to events. 
There are following future research:
· Advanced Risk Management Technologies: Investigate concepts and techniques associated with technology development and mitigation of risks, such as machine learning, predictive analysis, and remote real-time monitoring systems.
· Supply Chain Collaboration Models: Research and develop new collaborative systems which operates based on information capturing and cohesion among supply chain partners. On top of that the alternatives should be considered in unpredictable and uncontrollable environments.
· Resilience in Digital Supply Chains: Evaluate digitalization and technology inceptions on supply chain precocity, especially IoT, blockchain, and digital twins in the process of visibility and adaptability.
· Sustainability and Ethical Considerations: Combine sustainable and ethical parameters into strategies for supply chain resilience, which raises the topics like responsible sourcing, green preservation and social responsibility.
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