Module Title: Procurement and Supply Chain Management
Module Code: ACEA 7011
Assignment Title: Improving Supply chain performance Student Name: Sukhada Kulkarni (2213994)




















Table of Contents
Introduction	3
FMEA analysis	3
Risk assessment strategy	3
Risk priority number for risk assessment	4
Severity rating scale	5
Occurrence rating scale	6
Detection rating scale	6
RPN calculation	7
Making supply chain more resilient	9
Conclusion and recommendations	12
References	13











[bookmark: _Toc133658997]Introduction
As the global supply chains are very complex, it is very difficult for the companies to face the challenges like shipping costs, delays, customer demands and so on. The companies also take actions for developing a sustainable supply chain management process. It is also possible to reduce the time and resource intensive processes through automation and efficiency. In order to improve the supply chain performance, it is necessary to analyse the supply chain and also address the issues. Based on those issues, the risk assessment can be carried out and the supply chain can be made resilient (I. M. Ambe, 2019). In this report we have selected the tata motors organisation and the automobile products are considered for performing the FMEA analysis and various strategies for improving the supply chain resilience (Sachin Bhimrao Khot, 2019). 
[bookmark: _Toc133658998]FMEA analysis
The most suitable approach used for analysing failure in an organisation and its services is achieved through risk assessment and failure mode and effect analysis (FMEA). For the purpose of satisfying the quality and safety objectives, it is necessary to analyse the FMEA process in a successful manner and also the risk assessment element has to be addressed on the sensitive areas. This technique is used for analysing failures in products and services of a company. this includes a step by step procedure for the purpose of evaluating the system and the potential modes of failure are identified (Kapil Dev Sharma, 2018). Based on these identified modes, it is recommended to eliminate them or mitigate them in an effective manner.
[bookmark: _Toc133658999]Risk assessment strategy
As each and every step of the FMEA process is considered to be an important factor for analysing the risks in successful manner, it is very important for the improvement of products and services to determine the action plans. If the risk assessment method is not effective, this might result in ineffective method of reducing the risks. The risk of the failures that are identified during the FMEA analysis can be assessed by using risks in several ways. The most common used approaches of risk assessment are as follows.
· Risk priority number (RPN)
· Action priority (AP)
· Criticality and 
· Custom
Risk priority number can be obtained as a product of severity, occurrence and detection and these values might range between 0 to 1000. The action priority might represent the level of risks as high, low or medium based on the results of severity, occurrence and detection. Based on the rate of failure in the system, operation time, probability of failure effect and severity the values for mode criticality and item criticality were computed. In most of the organisations, unique risk assessment methods has been developed on the basis of its requirements (Zhongyi Wu, 2021). Based on the need of an organisation they can prefer any one of the risk assessment methods. in our FMEA analysis, we prefer the risk priority number (RPN) for assessing the risks in an effective and efficient manner.
[bookmark: _Toc133659000]Risk priority number for risk assessment
The most commonly adopted technique for risk assessment is the use of RPN which is used in all the types of FMEA like Design, process and so on. This is used due to its easier understanding, effectiveness, and longevity. Numerical results were provided by this approach which makes the risk assessment process very intuitive. If the RPN value is high, then the risk is also very high and if it is low, the risk is low (Xiaojun Wu, 2021). In some organisations, certain rules were framed that no RPN can be higher than certain level which makes the risk assessing process very easier. RPN is calculated by using the three factors like severity, occurrence, and detection.
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Figure 1. Risk assessment factors (Corporation, 2020)
· Severity might represent the seriousness of the problems by focussing on its consequences. If the number is high, then the severity is also very high. 
· Occurrences might represent the possibility of the issue to occur in the system. This requires all the potential causes of failure to be identified along with the chance of occurrence of those causes. If the number is high, the chance of risk occurrence is also very high.
· Detection might represent whether the identification of problem is easier or difficult. If the rating is high, the issue can be detected in less likely manner (Hbk, 2022).
RPN = Severity * Occurrence * Detection.
It is analysed by using a 1 to 10 scale for each factor which might result in providing RPN values in the range of 1 to 1000.
[bookmark: _Toc133659001]Severity rating scale
	Severity
	Description 

	10
	Safe vehicle operations are affected by potential failure modes and this involves non-compliance with the regulations of government without any warning.

	9
	Safe vehicle operations are affected by potential failure modes and this involves non-compliance with the regulations of government with warning.

	8
	Primary functions are lost in which the inoperable vehicle might not affect the vehicle operation in safe manner 

	7
	Primary functions are degraded in which the operable vehicle might have performance at low level.

	6
	Secondary functions are lost in which the operable vehicle along with the inoperable convenience functions.

	5
	Secondary functions are degraded in which the operable vehicle along with the reduced performance level in convenience functions.

	4
	The audible noise, operable vehicles, does not confirm the item and it is noticed by most customers above 75%

	3
	The audible noise, operable vehicles, does not confirm the item and it is noticed by many customers nearly 50%

	2
	The audible noise, operable vehicles, does not confirm the item and it is noticed by discriminating customers below 25%

	1
	Discernible effect is absent.


 
[bookmark: _Toc133659002]Occurrence rating scale
	Occurrence
	Description

	10
	No history of new designs and new technologies

	9
	Inevitable failure with new design, and application or changes in the operating conditions of duty cycle.

	8
	Likely failure with new design, and application or changes in the operating conditions of duty cycle.

	7
	Uncertain failure with new design, and application or changes in the operating conditions of duty cycle.

	6
	Failures are frequent and are associated with similar designs or in the simulation and testing design

	5
	Failures are occasional and are associated with similar designs or in the simulation and testing design

	4
	Failures are isolated and are associated with similar designs or in the simulation and testing design

	3
	Isolated failures are only associated with identical design or in the simulation and testing design.

	2
	No failures are observed associated with identical design or in the simulation and testing design.

	1
	Failure can be eliminated by using preventive controls.
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	Detection
	Description 

	10
	Cannot be detected or is not being analysed; no current design control.

	9
	Controls for design analysis and detection have poor detection capabilities, and virtual analysis (such as CAE, FEA, etc.) is not associated with anticipated actual operating circumstances.

	8
	Pass/Fail testing for product validation/verification following the design freeze and before the product is released (subsystem or system testing with acceptance criteria like ride and handling, shipment evaluation, etc.).

	7
	For the purpose of verifying and validating the products after the design freeze and before the product is launched, we use failure testing.

	6
	Product verification/validation with degradation testing after design freeze and before launch (Subsystem or system testing following durability test, for example, function check).

	5
	Product validation is done before the design is freeze, we (reliability testing, development tests, or validation tests) utilise pass/fail testing (e.g., performance acceptance criteria, function checks, etc.).

	4
	Product validation might use test-to-failure methodology before freezing of design .(reliability testing, development, or validation tests) (e.g., till leaks, gives, cracks, etc.).

	3
	Use of degradation testing (e.g., data trends, before/after values, etc.) during product validation (reliability testing, development, or validation tests) prior to design freeze.

	2
	Controls that use design analysis and detection have good detection abilities. Prior to the design freeze, there is a strong correlation between virtual analysis (such as CAE, FEA, etc.) and the real or anticipated operational circumstances.

	1
	No failure mode or failure cause can occur since it is completely eliminated by design solutions (such as a tried-and-true design standard, best practise, or widely available material, etc.).
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The FMEA performed by the tata motors in the manufacturing process of its car batteries is considered for understanding the use of RPN in the risk assessment process. The main failure mode it the situation whenever the battery goes dead. For this failure mode there might be several causes and the effect are that the car does not start its operation. Based on analysing the component factors we can able to determine the RPN (Kiran, 2017).


Severity
The severity level is determined as 5 by using the 1 to 10 scale and it is not considered as a catastrophic failure. The only thing to be considered it is annoyance and this might impact the satisfaction of customers.
Occurrence
The occurrence level is determined as 7 by using the 1 to 10 scale and there is a likelihood of failure occurrence due to turning on the headlights.
Detection
The detection value is determined as 10 by using the 1 to 10 scale because there is no indicative method of detection.
	Cause 
	Effect
	Severity rating
	Occurrence rating
	Detection rating

	Battery is dead
	Car will not start
	5
	7
	10


Table 1. RPN
RPN	= Severity * Occurrence * Detection
	= 5 * 7 * 10
RPN	= 350
The RPN might be considered high if the requirement specified has RPN values less than 350. This might also be based on own situation of the company. if the RPNs above 300 requires investigation, then the RPNs above 500 value is considered to be very critical (Lucian Petrescu, 2021). The acceptable level of RPN value might represent the tolerable level of risk and also the quality that needs to be achieved.  
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Figure 2. FMEA worksheet for Tata motors (Corporation, 2020)
We can revise the risk analysis for this example. The risk of battery failing can be reduced by using various other options. By adding an alarm might provide a sound if the car was turned off and the headlight are remained on. It is possible to turn off the headlights in automatic manner after turning off the car. In this case, we can prefer the second option which is considered to be more robust and minimal cost. Hence a task is assigned for the software team for implementing the update of software (Corporation, 2020). After the completion of the risk the RPN value can be revised.  
	Cause 
	Effect
	Implementation
	Revised Severity rating
	Revised Occurrence rating
	Revised Detection rating

	Battery is dead
	Car will not start
	Automatic turning off of headlights
	5
	1
	10


Table 2. Revised RPN
RPN	= Severity * Occurrence * Detection
	= 5 * 1 * 10
Revised RPN	= 50
In this case the risk level has been reduced from 350 to 50, which indicates that the failure has been addressed and the RPN has been minimised to the acceptable range (Corporation, 2020).
[bookmark: _Toc133659005]Making supply chain more resilient
The process of implementing software systems and also management strategies is involved in the supply chain management in order to tighten all the stages of manufacturing process before the client orders and delivering the product. Resilience is defined as the capability of recovering from the difficulties or failures in quick manner. 
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Figure 3. Supply chain resilience (Hippold, 2020)
The supply chain resilience in automobile industry might represent the ability of adapting to the unexpected events, responding to the disruptions and overcoming them and recovering from those failures (Zalora, 2022). The supply chain resilience is considered to be more important feature as this industry requires reconfiguring of their supply chains. It is very important for the companies to consider the cost of implementing the supply chain resilient strategies in their organisation. The supply chain can be made more resilient by using the following steps.
· Buffer for Capacity and inventory
· Manufacturing network diversification
· Multiple sourcing
· Nearshoring 
· Harmonisation of platform, people and product
· Partnerships in ecosystem (NEVILLE, 2021).
Buffer for Capacity and inventory
The direct solution for the process of improving the supply chain is the capacity and inventory buffers. In this the production facilities and the excess amount of inventories are not utilised. But it is very expensive to maintain a buffer inventory and it is recommended for the company to use this strategy only in case of demand and its expansion of business at international level.

Manufacturing network diversification
If the products and services of the automobile industry are within a single country, then the supply chain can be jeopardised by several geopolitical factors, conflicts in military and trade and so on. Hence it is recommended to diversify the business products at international level in order to make the supply chain process more robust and cost effective (Bartlett & Julien, 2019).
Multiple sourcing
If is possible to incur risk disruptions if we rely on single business vendor. Hence it is recommended to avoid the disruptions in risk by awarding contracts with multiple vendors for improving their business activities.
Nearshoring 
In contrast to the global sourcing, some of the companies prefer outsourcing within their country. The local supply chains might be very expensive but they can provide more control in the inventory of the automobile products and shifts them to the location of the business organisation.
Harmonisation of platform, people, and product
It is possible to minimise the costs for the regionalised networks by providing a technology or platform in a uniform manner. For example, if we consider the manufacturers of automobile industry, they often use common platforms for building multiple models of car. This helps them in reducing the costs and also enhances the resiliency (Maryam Masoumi, 2019). 
Partnerships in ecosystem
It is very important for the companies to collaborate with the service partners at the external level and also the strategic supplier of raw materials for the purpose of ensuring the supply chain resilience. Based on the relationship with the manufacturers, it is possible for the companies to scale into new locations in quick manner.
Apart from these six steps for making supply chain more resilient, there are several strategies like managing the people in efficient manner, strategic planning methods, incorporation of redundancies, source optimisation, standardised processes and adopting best technologies for supply chain like AI, IIoT, robots and automation. All these help the industries to survive even after the disruptions in its operations. 
[bookmark: _Toc133659006]Conclusion and recommendations
As there are several possibilities of emerging issues in the international supply chain, we have analysed them in careful manner. These issues were addressed by using the FMEA analysis which is mainly focussed on the risk priority number (RPN). This helps in overcoming the issues with increased efficiency. Similar manner, the issues in the organisation is not only balanced by using resilient supply chain management but also requires innovation for strengthening its business operation (Zalora, 2022). Most of the business organisation invest more on peoples with high skills and knowledge for the purpose of building and managing the supply chains to improve efficiency. Hence by using proper strategies it is possible to make the supply chain more resilient in the business process.
In order to conduct the future research with high efficiency, it is suggested to undergo FMEA analysis by using anyone of the approaches like Action priority (AP), Criticality and Custom. Even the combination of two or more approaches helps to identify the issues in the industry and provide suitable solutions for overcoming those issues successfully (Corporation, 2020). The supply chain can also be made more resilient by implementing more strategies for the expansion and improvement of the international business process.  
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