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ABSTRACT
The objective of this project was to explore how three automotive manufacturers in European markets responded to supply chain disruptions. Specifically, the study focused on understanding different types of disruptions affected their supply chain resilience, strategies adopted and implemented to respond to such disruptions, and how effective the strategies were in helping the companies gain resilience at the time of disruption. The study adopted the use of qualitative research design. Six phases of thematic reflective analysis were used to analyse secondary data collected from articles, journals, published financial statements, and reports. The findings revealed major disruptions to automotive supply chains include geopolitical instability, transportation, shortage in semiconductors, and Covid-9 pandemic. Such disruptions exposed weaknesses among supply chain networks that had previously relied on traditional models of operation. Such models had prioritised reduction of costs, efficiency, and production systems that follow just in time framework. Second, the results also showed companies developed four different strategies such as digital transformation, diversification of suppliers, nearshoring and regionalisation, and strategic collaboration with suppliers. Third, the results showed resilience strategies adopted by the three automotive companies helped achieve operational continuity, enhance adaptability, and support competitive advantage at the time of uncertainties. However, despite these results, the study also experienced some levels of limitations. Anyone who uses the study as a reference point should do so with caveat. 
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[bookmark: _Toc235966062]CHAPTER ONE: INTRODUCTION
[bookmark: _Toc235966063]Research Background
Global supply chains have been progressively susceptible to disruptions stemming from pandemics, geopolitical conflicts, trade barriers, and supply deficiencies (Eldem, Kluczek, and Bagiński, 2022). Recent occurrences, including COVID-19 and the semiconductor shortage, revealed vulnerabilities in global manufacturing networks and underscored the necessity for robust supply chains (Ivanov and Dolgui, 2020; Queiroz et al., 2022). The automobile sector has been significantly impacted due to its reliance on globally distributed suppliers, just-in-time manufacturing, and intricate cross-border logistics (Holweg, 2007; Gereffi, 2020).
European car manufacturers function within intricately interconnected global supply chains, where interruptions can impact production, efficiency, and competitiveness (Huang, Wang, and Zhang, 2023). Consequently, companies have progressively implemented resilience measures including supplier diversity, nearshoring, digitalisation, and strategic alliances (Christopher and Peck, 2004; Kamalahmadi and Parast, 2016; Ivanov, 2021; Ramani, Ghosh, and Sodhi, 2022).
The importance of this research pertains to International Business, as supply chain disruptions in one location can have repercussions across several markets. Comprehending resilience strategies is essential for sustaining worldwide competitiveness and ensuring long-term economic viability.
[bookmark: _Toc235966064]Problem Statement
Recent worldwide shocks have shown considerable weaknesses in automotive supply networks, leading to doubt about the most effective resilience solutions for sustaining operational performance. Despite the growing academic interest in supply chain resilience, there is a paucity of comparative research explicitly targeting European car manufacturing companies in the wake of recent global shocks.
[bookmark: _Toc235966065]Research Significance
This study enhances International Business research by analysing the responses of European manufacturing enterprises to global supply chain uncertainty. The results may offer pragmatic insights for organisations aiming to enhance supply chain performance while also enriching scholarly discussions on resilience, risk management, and international competitiveness.
[bookmark: _Toc235966066]Aim, Objectives and Research Question
[bookmark: _Toc235966067]Research Aim
To evaluate supply chain resilience strategies adopted by European automotive manufacturing firms in response to global supply chain disruptions.
[bookmark: _Toc235966068]Research Objectives
[bookmark: _Hlk234474447]1. To identify major supply chain disruptions affecting European automotive manufacturers.
2. To examine supply chain resilience strategies adopted by selected firms.
3. To evaluate the effectiveness of these strategies for international business operations.
[bookmark: _Toc235966069]Research Question
How have European automotive manufacturing firms adopted supply chain resilience strategies in response to global supply chain disruptions?
[bookmark: _Toc235966070]Outline of Research 
The project is divided into five chapters. Chapter two presents a critical review of extant studies on supply chain resilience, global supply chain disruptions, international automotive supply chains, and resilience strategies. Chapter three focuses on research methods and methodology. Each of sections presents an in-depth analysis of research philosophy, approach, design, sampling, and data collection and analysis. Chapter four focuses on results from secondary data and discussion linking findings and support from past studies. Chapter five provides a conclusion and limitations and further recommendations to guide future researchers. 
[bookmark: _Toc235966071]Chapter Summary
Automotive manufacturers in European markets experience varying disruptions that affects their relationship with suppliers and customers. However, whenever this happens, management must develop different resilience strategies to remain competitive. Little research has been conducted among major international companies such as Volkswagen, BMW, and Stellantis. This study sought to identify major supply chain disruptions, resilience strategies, and their effectiveness.  The findings generate new knowledge to support existing studies on the importance of resilience strategies and guides management on appropriateness of understanding global disruptions. 
 


[bookmark: _Toc235966072]CHAPTER TWO: LITERATURE REVIEW
1 [bookmark: _Toc234431176][bookmark: _Toc234434618][bookmark: _Toc234435820][bookmark: _Toc234475600][bookmark: _Toc234476053][bookmark: _Toc234479229][bookmark: _Toc234479466][bookmark: _Toc235966026][bookmark: _Toc235966073]
[bookmark: _Toc235966074]Supply Chain Resilience
Supply chain resilience has emerged as a significant idea in operations and international business literature. Christopher and Peck (2004) contend that resilience encompasses the capacity to anticipate, react to, and recuperate from disturbances. Ponomarov and Holcomb (2009) assert that resilience encompasses adaptation and continuity, in addition to healing. Pettit, Fiksel, and Croxton (2010) emphasise the correlation between supply chain vulnerabilities and capabilities, whereas Brandon-Jones et al. (2014) associate resilience with organisational resources, information exchange, and connectivity.
Studies indicate that resilient companies are more capable of sustaining competitiveness during unpredictable times (Kamalahmadi and Parast, 2016; Rokicki, Bórawski, and Bełdycka-Bórawska, 2024). Nonetheless, there remains contention on the efficacy of various resilience methods across diverse businesses and geographical contexts.
[bookmark: _Toc235966075]Global Supply Chain Disruptions
Recent years have experienced significant disruption in global supply chains. The COVID-19 pandemic impacted transportation, labour availability, manufacturing processes, and international trade flows (Ivanov and Dolgui, 2020; Queiroz et al., 2022). Shih (2020) contends that the pandemic exposed vulnerabilities in global supply chain frameworks and prompted companies to reconsider their reliance on remote suppliers. Gereffi (2020) elucidates that global value chains necessitate enhanced diversification and flexibility to bolster resilience.
The semiconductor shortage revealed weaknesses in vehicle manufacturing, which relies significantly on electronic components. Industry reports indicate that shortages compelled automotive companies to re-evaluate sourcing strategies and long-term supplier relationships (McKinsey & Company, 2022; Capgemini Research Institute, 2023).
[bookmark: _Toc235966076]International Automotive Supply Chains
The supply chains of automotive manufacturing are intricate due to global sourcing, reliance on suppliers, and just-in-time production methodologies. Holweg (2007) elucidates that lean production enhances efficiency but may heighten susceptibility during disturbances. Nobeoka, Dyer, and Madhok (2002) demonstrate the significance of supplier learning and supplier relationships in the automotive sector.
[bookmark: _Hlk234474404]European automotive companies like Volkswagen, BMW, and Stellantis serve as pertinent case studies due to their operations in foreign markets and their broad global supplier networks. The reports and publications of their organization furnish valuable secondary data for the analysis of supply chain strategies (Volkswagen Group, 2023; BMW Group, 2023; Stellantis, 2023).
[bookmark: _Toc235966077]Resilience Strategies and Research Gap
Typical resilience measures encompass supplier diversification, nearshoring, inventory modifications, digital supply chain transparency, and strategic supplier alliances (Jüttner and Maklan, 2011; Ivanov, 2021). Nonetheless, current research frequently addresses supply chain resilience in general terms rather than concentrating especially on European automobile makers. This study addresses a gap by comparatively analysing how certain European automotive companies have implemented resilience strategies following recent global disruptions.


[bookmark: _Toc235966078]Chapter Summary 
Supply chain resilience remains one of the significant ideas that continue to support business operations. Businesses use resilience to anticipate, react to, and recuperate from disturbances. Resilient companies overcome disruptions and remain sustainable over a long time. However, despite many studies focusing on this topic, little research has been conducted to understand global disruptions that affect international automotive manufacturers. This study sought to collect secondary data across different sources including articles and reports published by Volkswagen, BMW, and Stellantis to explore major supply chain disruptions affecting European automotive manufacturers, examine supply chain resilience strategies adopted by selected firms, and evaluate the effectiveness of these strategies for international business operations.


[bookmark: _Toc235966079]CHAPTER THREE: RESEARCH METHODS AND METHODOLOGY
2 [bookmark: _Toc234430902][bookmark: _Toc234431182][bookmark: _Toc234434624][bookmark: _Toc234435826][bookmark: _Toc234475607][bookmark: _Toc234476060][bookmark: _Toc234479236][bookmark: _Toc234479473][bookmark: _Toc235966033][bookmark: _Toc235966080]
[bookmark: _Toc235966081]Introduction
Chapter three focuses on a research philosophy, approach and design adopted to explore strategies companies use to achieve supply chain resilience. Specifically, the study focused on three automotive companies – Volkswagen, BMW, and Stellantis in the European automotive manufacturing sector. The rest of the sections in chapter three provide in-depth explanations and justification of reasons why the study used the methodology. Additionally, the study also addresses some of the ethical issues in order to achieve transparency. 
[bookmark: _Toc235966082]Research Philosophy 
The study adopted the use of pragmatic research philosophy. According to Saunders, Lewis, and Thornhill (2012), pragmatic creates the opportunity for researchers to explore the real-world problems instead of an abstract theory. In essence, studying supply chain resilience allows one to focus on practical issues that continue to affect performance of companies. For example, some of the factors that confront organizations include geopolitical tensions, shortages in supply chains, as well as pandemics. Instead of using the study in order to focus on one fixed perspective about the world where organizations operate, the study sought to use pragmatism for purposes of understanding what works well to explore the problem. For instance, the study was open to apply existing theories while at the same time, combining with actual evidence from companies. Pragmatism helped solutions in a way that they would then work across the three automotive companies instead of relying on a single philosophical perspective. Pragmatic research also creates the opportunity to bring together both qualitative and theoretical underpinning to assess different strategies firms use to respond to disruptions. 
[bookmark: _Toc235966083]Research Approach
Abductive research approach was used in this study. The approach was selected because of its importance of moving back and forth between actual data and theories. According to Robson (2011), that existing theories that explain supply chain resilience formed the foundation to begin the journey of understanding the concept of resilience. However, the data is likely to show new insights that cannot be explained within the current theories. It is specifically important within the current dynamic market like internal supply chains where managers experience numerous disruptions. Whenever this happens, companies must also come up with new response patterns. By applying adductive approach, the study will refine and extent current literature according to real evidence from three automotive companies (Robson, 2011). 
[bookmark: _Toc235966084]Research design and Strategy 
Qualitative research design was used in this study. A comparative qualitative study created an opportunity to draw several in-depths from Volkswagen Group, BMW Group, and Stellantis. The choice to use these three companies stem from availability of large global supply chains. Consequently, many disruptions affect how they operate. Therefore, a comparative design served an important role of identifying similarities as well as contrasting points in ways that each of the companies responded to challenges arising out of their supply chains. According to Gautam, Akhtar, Shah, and Soni (2023), is that this offered the opportunity to gain deep understanding of types of resilience were considered more effective among the selected companies. 
The use of qualitative methodology provided an opportunity to understand meaning, patterns, and strategies instead of numerical measurement. Easterby-Smith Thorpe and Jackson (2015) explain that qualitative approach remains applicable in such studies because supply chain resilience depends on decisions that managers make, behaviours among employees, and strategic responses managers develop. Numerical numbers alone cannot capture this. Besides, by adopting the qualitative approach, it was easier to explore strategies that companies used to respond to disruptions, different ways they managed to adapt to supply chains, and types of strategies they put forward whenever they experience challenges. Therefore, this offered the study a better and deeper interpretation to practical business actions. 
[bookmark: _Toc235966085]Population and Sampling 
The population used in the research process included firms operating within the European automotive manufacturing sector. Specifically, the population included firms within the supply chains. While there are numerous firms within this supply chains, it was not possible to conduct qualitative study on all firms because of time constraint and scope. Therefore, purposive sampling was used to select Volkswagen Group, BMW Group, and Stellantis as part of the research process. The selected companies are large players within the European Automotive sector. They also present complex international network of suppliers. Therefore, Purposive sampling offers the best approach for the study to focus on companies that can offer rich and relevant information across reports. 
[bookmark: _Toc235966086]Data collection 
The study relied on secondary data from company annual reports, industry reports, as well as credible publications published by the three companies. According to Robson (2011), secondary data was used to provide reliable and verified information concerning strategies and some of disruptions. Additionally, secondary data made it possible to compare across the three companies used in the study with the help of publicly available information. Additionally, Saunders Lewis, and Thornhill (2012) reiterates that secondary data remain practical because of the opportunity for researcher to collect and assess large volume of data over short period. 
[bookmark: _Toc235966087]Data Analysis 
The study adopted the use of thematic analysis approach to analyse all secondary data. Specifically, while different studies have come up with varying definitions and explanations on how to conduct thematic analysis, Byrne (2021) uses the concept of reflective thematic analysis (RTA) developed by Braun and Clarke (2023). Specifically, the use of RTA was adopted to identify and analyse patterns and themes present in secondary data. Besides, things that differentiates between thematic analysis and RTA includes coding reliability, codebook approaches, and reflective approaches. The process involved coding and development of themes throughout the analytical process. Essentially, progression during the analysis process helped facilitate familiarity with data. In turn, this resulted into finding patterns and meanings. 
Baun and Clarke suggested six processes for analysing qualitative data. The first process involved gaining proper familiarization with data. For example, this process required reading and re-reading an entire data set to gain familiarity. The process helped identify some of the appropriate information considered relevant to this research (Braun and Clarke, 2023). The second process involved generating initial codes as important building blocks of what would then become themes. Coding was used to generate succinct and shorthand descriptive as well as interpretive labels containing pieces of information to respond to the research questions. The process involved working through the reports and datasets. Each item was accorded an important attention. Besides, every code was made brief but provided sufficient detail for purposes of standing alone and informing common items relating to the subjects of research. 
Phase four involved reviewing of potential theme that relates to the coded data items and an entire dataset. During this phase for example, it was not uncommon to find some candidate themes which failed to work well as meaningful interpretation of data. Besides, some also failed to offer information that could address some of the research questions. Therefore, the process involved addressing a number of questions such as: whether it was a theme, whether it qualified to become a theme, the boundaries of the themes, could the sources of data provide enough information to support the theme, and whether the data were too diverse as well as wide ranging. Denscombe (2012) suggest analysis at this level requires that data analysts begin by reviewing the relationship among data items and codes for purposes of informing everything and sub theme. In case items or codes create coherent patterns, then the study assumed that such codes formed a theme. Second, candidate themes were also reviewed in relation to the secondary data present in files. According to Collis and Hussey (2013), researchers must assess themes based on how well they offer interpretations according to the research questions. 
Phase five of analysis also involved defining and naming of these. For example, the process entailed presenting detailed analysis of a thematic framework where every theme and sub-theme. The study conducted deep analysis of underlying reports. Even though there were numerous reports, journal, and files showing items, the researcher identified items to extract information. Phase six of thematic analysis entailed generation of results for purposes of supporting writing of the report. 
[bookmark: _Toc235966088]Chapter Summary 
The study adopted qualitative research design to draw insights from reports published by Volkswagen Group, BMW Group, and Stellantis automotive manufacturers. Specifically, purposive sampling was used in this case to pick on the research case study companies because of their size and availability of published information. Secondary data was collected from articles and published financial reports available on the company websites. Reflective thematic analysis was adopted in this study.



[bookmark: _Toc235966089]CHAPTER FOUR: RESULTS AND DISCUSSIONS
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[bookmark: _Toc235966091]Theme 1: Supply chain disruptions 
Table 1 below presents three different thematic areas showing three classes of disruptions within the European automakers. For example, the disruptions included pandemic, shortages in semiconductors, and risks from geopolitical uncertainties. For example, Covid-19 pandemic resulted into a widespread interruption which occurred in many other regions in Europe. Specifically, codes showed that these risks were considered to have significant effects on the industry players such as causing shutdown of factories, policies that restricted movement of people also meant that factors experience shortage in labour, delayed logistics, losses in total production, and lower demand for produced units. Such interruptions were found to occur across many other regions in Europe. The results from codes showed that a majority of manufacturers depended on suppliers distributed in many other countries. They ended up experiencing significant challenges of sustaining high production levels. Specifically, the occurrence of the pandemic explained that many other models that operated based on efficiency such as just in time production approach, offered the most limited way of protecting companies at the time of unexpected disruptions. 
The shortage in semiconductors represented the second most important challenges that affected a majority of automotive manufacturers. Production of modern vehicles rely heavily on electronic components. This makes availability of semiconductors crucial to support continuity in production process. Specifically, the results showed in Table 1 below indicates that manufacturers such as BMW and Stellantis needed to come up with appropriate strategies to adjust to schedules, strengthen the types of relationships they had with suppliers, and come up with some of alternative sourcing avenues. 
Additionally, the results also showed occurrence of geopolitical risks that affected a majority of automotive manufacturers in Europe. Some of the effects went into causing tension on trade and instability among countries. Additionally, uncertainties also occurred among automotive supply networks. The results showed in Table 1 below depicts a case where a majority of automotive companies in European countries operate in a market where resiliencies are mandatory. It has become one of the strategic necessities and not as one of the optional capabilities. 


Table 1: Disruptions in automotive supply chain 
	Type of disruption
	Impact
	Examples

	Pandemic 
	· Closures of factories,
· shortages in supply of labour, 
· delays in logistics
· Production losses 
· Low demand
	· Interruptions of production across major European regions

	Shortages in semiconductors
	· Delays in production of vehicles,
· Shortages in supply of components
	· Reduction in output of vehicles 

	Uncertainties
	· Risks in sourcing,
· Pressure on costs 
	· Diversification of suppliers



[bookmark: _Toc235966092] Theme 2: Diversification of Suppliers and Flexible Sourcing
Table 2 below shows different strategies companies use to achieve diversification of suppliers and flexible sourcing of components. While the findings from secondary materials showed various activities, five common strategies stood out. Companies reduced their dependency on suppliers, they opted for alternative suppliers, created flexible supply chains, created a strategic relationship with suppliers, and ensured that there is a balance between efficiency and resilience. The need to reduce dependency on suppliers comes from the conviction that single suppliers expose manufacturers to risks when sourcing for components. 
Table 2: Strategies of achieving supply chain resilience 
	Categories 
	Codes identified 
	Insights

	Reduce supplier dependency
	· Risks from single sourcing 
· Overdependence on specific countries for markets
· Multiple strategies

	· Manufacturers understand that reliance on one supplier is riskier when disruptions occur
· Cut down the level of exposure to disruptions affecting markets
· Manufacturers find other networks to sustain other alternative sources whenever disruptions occur


	Find alternative suppliers 
	· Qualification plans
· Various sourcing avenues 
· Multiple sourcing 
	· Manufacturers invest in findings and satisfying other suppliers to enhance consistency in supply processes
· Manufacturers design sourcing backup plans to source from alternative firms whenever main suppliers’ breakdown
· Source for the critical components from multiple suppliers to cut down risks during disruptions

	Flexible geographical supply chain
	· Developed regional suppliers
· Strengthen supply networks within European markets
· Adopted nearshoring plans
	· Manufacturers enhanced their focus on suppliers located in the same region and proximity to production facilities
· Manufacturers picked on stronger regional supply ecosystems with the goal of enhancing resilience
· Manufacturers relocated strategic sourcing activities near manufacturing facilities 

	Strategic relationship with suppliers
	· Established long term partnerships with suppliers
· Strategic collaboration with suppliers
· Shared information with suppliers

	· Manufacturers enhanced previous relationships they had with suppliers to strengthen collaboration and reliability
· Manufacturers worked together with suppliers to plan, solve problems, and manage risk
· Manufacturers established great communication approaches with suppliers to improve visibility and respond quickly when disruptions occurred. 

	Balance efficiency and resilience 
	· Strengthened complexity within supply chain 
· More costs of procuring for components
· Traded between flexibility and lean
	· Expanded the networks of suppliers 
· Created more coordination and management difficulties
· Diversified resilience but led to more operational costs
· Manufacturers tried to balance traditional frameworks with resilience conditions 



[bookmark: _Toc235966093]
Theme 3: Regionalisation and nearshoring of supply chains
Regionalisation and nearshoring also forms an important strategy to achieve resilience during disruptions. Companies indicated they used approaches such as lowering of reliance on most of suppliers located away from manufacturing facilities. This is because over reliance on suppliers that operated in distant markets increased exposure to transportation costs, delays, risks from geopolitics, and disruptions. Companies also opted for creating a network of regional suppliers. Companies enhanced ecosystems of suppliers, developed local suppliers, and enhanced regional sourcing of components. 
Table 3: regionalisation and nearshoring
	Categories 
	Codes identified 
	Insights

	Lower reliance on distance suppliers
	· Continued dependence on global suppliers.
· Vulnerability in global supply chains 
· Pressure from local supply chains
	· Over reliance on suppliers that operated in distant markets increased exposure to transportation costs, delays, risks from geopolitics, and disruptions 
· Disruptions from COVID-19
· Shortages in semi-conductors 
· Weaknesses linked to dispersed international sourcing networks
· Increased focus to develop geographically concentrated supply chains

	Developed network of regional suppliers
	· Enhancing ecosystems of suppliers
· Developing local suppliers
· Enhancing regional sourcing
	· Manufacturers invested more in regional suppliers to achieve reliability and accessibility to supply networks across European 
· Collaboration and supporting the growth and qualification of local suppliers located proximity to manufacturing facilities to enhance continuity of supply
· Increasing level of procurement activities across local suppliers to lower pressure of handing disruptions from international logistics 

	Improvement in strategic response 
	· Reduce the total lead times during transportation period
· Strengthened supply visibility
· Shortened disruption recovery time
	· Identified suppliers that operated close to manufacturing facilities 
· Helped increase the time of delivery 
· Enhanced the response time at the time of disruption 
· Used regional supply networks to enhance monitoring and understanding of all supplier activities
· Relied on shorter and transparent supply networks to recover during disruptions


	Strategic relocation of important components
	· Considered strategic localisation
· Localised battery supply chain 
· Secured critical components 
	· Emphasised on the need to secure critical components ranging from batteries, semiconductors, and other electronic inputs
· Manufacturers established production of batteries close to manufacturing facilities and other supply capabilities
· Gained much control of essential components to lower cases of having to rely on suppliers from vulnerable areas. 

	Balanced global and regional sourcing frameworks 
	· Design a hybrid sourcing framework
· Optimised global supply chain
· Strategic reconstruction of supply chains
	· Manufacturers continued relying on global supply chains 
· They integrated both global and regional sourcing 
· Manufacturers continued using global suppliers where they saw reduction in costs, advantage in technology, and expertise
· Manufacturers combined efficiency benefits and requirements in resilience across the supply chain networks 



[bookmark: _Toc235966094]Theme 4: Digitisation and visibility in supply chain networks
Table 4 shows strategic moves companies use to achieve resilience in supply chains. The findings from the three companies revealed manufacturers used digital transformation, maintained transparency and visibility, predictive capabilities in decision making, enhanced collaboration and ensured that they automate most of processes. For example, manufacture adopted digital technologies to enhance management of supply chains, make decisions, and remain resilience. They also implemented connected systems integrating information across suppliers, facilities, logistics and departments. 
Table 4: Digitisation and visibility 
	Categories 
	Codes identified 
	Insights

	Digital transformation 
	· Digital transformation of supply chains and networks
· Integration of most digital systems
· Adopted Industry 4.0
	· Manufacture adopted digital technologies to enhance management of supply chains, make decisions, and remain resilience
· Implemented connected systems integrating information across suppliers, facilities, logistics and departments
· Advanced technologies like AI, cloud systems, data analytics to enhance capabilities 

	Transparency and visibility
	· Monitor real time supply chains
· Visibility in end-to-end supply chains
· Integrated supplier data
· Identified disruption areas early 
	· Companies began tracking activities, processes, inventories and movement in transportations
· Gained better understanding of activities across suppliers instead of focusing on individual suppliers
· Improved informational exchange to identify potential risks and responded before disruptions happened

	Predictive capabilities in decision making
	· Predictive analytics 
· Identified risks
· Strategic planning through data
	· Used digital tools to predict changes in demand, disruptions, and risks
· Identified vulnerable suppliers, critical component, and threats along supply chains.
· Used data to source, monitor inventory, and decisions

	Enhanced collaboration 
	· Digital communication systems 
· Information sharing
· Collaboration and planning
	· Improved collaboration with suppliers by sharing digital systems
· Enhanced sharing of information 
· Supported joint the forecasting 
· Inventory management

	Automation and operational flexibility 
	· Automated production 
· Smart manufacturing capability
· Flexible manufacturing 
	· Invested heavily in automated technologies to sustain production efficiency
· Cut down dependency on manual procedures
· Adopted use of connected production technologies to enhance flexibility and responses
· Used digital systems to support production schedules faster 

	Digital management
	· Monitoring of semiconductor supply chains
· Assessment of risks
· Tracking of critical materials
	· Improved how to track and manage electronic components
· Adopted technology tools to evaluate reliability of suppliers and vulnerable areas
· Strategic monitoring of resources and components – electronic, rare materials, and batteries 



[bookmark: _Toc235966095]Theme 5: The effectiveness of these strategies for international business operations
By adopting above strategic moves, results showed effectiveness across six core areas. According to Table 5 below, strategies helped maintain continuity in operations. While disruptions caused some companies to close down, the three companies remained operational even after disruptions. This is because such strategies ensured that the companies reduce disruptions during manufacturing, improved visibility and availability of supply
Table 5: Effectiveness of resilience strategies
	Categories 
	Codes identified 

	Maintained operations continuity
	· [bookmark: _Hlk234427548]Reduced disruptions during manufacturing
· Improved visibility and availability of supply
· Improved recovery rates

	Improved flexibility in global supply chains
	· Gained capability and ability to adapt to decisions 
· Improved agility in supply chains 
· Cut down dependency rates

	Strengthened competition 
	· Protected market positions
· Improved continuity of businesses
· Gained stronger competitive advantage 

	Enhanced relationship between suppliers and stakeholders
	· Enhanced collaboration efforts with suppliers
· Strengthened trust among partners
· Enhanced better coordination across networks

	Traded financial and operations 
	· Improved the costs of resilience
· Increased investment requirements
· Balanced between efficiency and resilience

	Long term transformation 
	· Shifted from efficiency to resilience models
· Gained preparedness in supply chains
· Strengthened international operations



[bookmark: _Toc235966096]Discussions
The study sought to explore resilience strategies adopted among the three largest European automotive manufacturing companies in response to global supply chain disruptions. The study set out three specific objectives. The first objective involved exploring major supply chain disruptions that affect automotive manufacturers. The second objective assessed the strategies adopted to overcome disruptions. The third objective focused on examining the effectiveness of strategies. The study adopted the use of qualitative approach. Data was drawn from published reports, articles, financial statements, and media releases. 
The findings showed that manufacturers experience challenges stemming from global happenings around the worlds. Specifically, such global events included shortage in semiconductors, COVID-19 pandemic, disruptions in transportation and logistics, and instability in geopolitics (Falsafi, Marchiori, and Fornasiero, 2018). As a result, manufacturers were exposed to numerous vulnerabilities within such a highly connected automotive supply networks which in essence, had relied on traditional cost reduction, efficiency, and use of just in time framework. The findings also showed that even though manufacturers used lean supply chain model in order to minimise inventory costs and enhance efficiency in operations, they helped reduce the ability to absorb many risks (Osakuade and Moore, 2023). This study supports the findings by Qamar, Clegg, Bryson, and Du (2025) which maintains that Covid-19 generated widespread interruptions which led to many companies to close down their operations, shortages in labour forces, and policies across the global markets restricting movement resources. All these had negative implications which in essence exposed automotive industry to vulnerabilities. Many companies relied on electronic components and specialised suppliers. 
Results reveal that disruptions worked an interacted systems where challenges stemming from such interruptions caused delays in sourcing, production processes, transportation of materials, and delivery performance. In addition, some of the geopolitical uncertainties led to higher risks across many supply chains. Consequently, this led to slow in trade flows, failure to sustain energy across supply chains, and how companies could continue to access components. The findings presented in this paper also support previous studies focusing on the same topic but within different companies. Specifically, Kaviani, Tavana, Kowsari, and Rezapour (2020) points out that several global supply chains remain vulnerable because of how they expose themselves to external shocks. Such supply chains do not work in isolation, but they rely on external systems (Kaeo-Tad, et al., 2021). The evidence collected from reports on Volkswagen, BMW, and Stellantis reveal that that many automotive manufacturers operate in a highly international network. Any cases of disruptions occurring at one phase of supply chain is likely to have significant effect on the rest of the supply chain. 
The findings from the study focused on the second objective that sought to examine different strategies adopted by the automotive manufacturing companies in response to global disruptions in the industry. The study generated themes and subthemes showing such strategies. The results revealed that companies managed to come up with four varying strategies. Specifically, the results showed that companies diversified suppliers, regionalisation and nearshoring, digital transformation, and collaboration with suppliers. Companies such as BMW, Volkswagen, and Stellantis made decisions to shift away from traditional supply chain frameworks which focused entirely on efficiency. Instead, the new models sought to enhance how companies managed risks, remained visible, and flexible supply chains. The results showed that diversifying suppliers formed one of the significant strategies companies adopted to respond to market disruptions and shocks. The companies discovered that by diversifying suppliers, it was easier for them to shift away from reliance on one supplier that operated either from distance locations or in locations prone to disruptions. Additionally, by adopting these strategies, companies managed to reduce their expose to some of the supplier failures and disruptions that occurred beyond European markets (Ghadir et al., 2026) 
In addition, the results also showed that companied opted to nearshoring and regionalisation strategies as a way of strengthening not only the European markets but also other international markets where most of components were imported from. The supply chains did not just affect the components and inputs but also the final products shipped to customers. Manufacturers sought ways of reducing continued dependence on distance suppliers, cut down on delays when it comes to supply of components, and specialised capabilities. Specifically, results now reveal that companies began shifting towards hybrid supply chains combining global efficiency.
Third, results showed companies opted to use digital transformation strategies. This also become part of the best resilience strategies adopted among automotive manufacturers. Many other strategies. Many strategies within the digital transformation covered predictive analytics, visibility in supply chains, as well as digital monitoring systems. Manufacturers now understand that all these technologies give them the power to identify some of the potential risks way ahead before they occur. Additionally, strategic collaboration with important suppliers helped support resilience. Manufacturers found better ways of communicating, sharing information, and solving problems jointly with their suppliers. Therefore, the findings presented on these strategies indicate that resilience depend not only on one strategy but several strategies. Such strategies focus on both internal and external systems. The findings presented in this study have also supported other past studies which find that most of modern supply chain resilience depend on balancing, adaptability, flexibility, and efficiency (Kasim, et al., 2020). 
Similarly, the findings presented in this study revealed that such strategies caused numerous positive implications to automotive manufacturers. Specifically, the results across the developed themes showed that resilience played an important role in ensuring that the European automotive manufacturers maintain operational continuity, remain adaptive, and sustain strong competitive advantage against other competitions. For example, by diversifying away from previous suppliers to also begin considering localisation and international suppliers, the companies managed to improve reliability in supply of components and final products to customers (Simchi-Levi, et al., 2015). For example, such strategies ensured that the companies cut down the rate of over reliance on individual suppliers, regionalise their strategies, and enhance how they responded to demands. Consequently, the manufacturers succeeded in controlling frequent access to critical components. 
Diversification of suppliers also served an important role among automotive manufacturers. Digital technologies helped companies increase visibility while at the same time, ensuring that they collect enough data to support them make data driven decisions. The findings also support results by Holweg (2007) which noted that companies that adopted digital transformation helped them respond to global disruptions. By collecting data from multiple locations, the companies could easily access to valuable information to understand what was happening at multiple locations. However, such strategies also came with numerous trade-offs. For example, while the company used diversification and regionalisation as the best strategies for improving and managing risks, such strategies meant that the company invest heavily in digital tools. Apart from the cost implications, some suppliers had not adopted similar tools. Such a move meant that a majority of suppliers employ extra expertise. Ning and Yao (2023) also reiterate that digital transformation in many companies demand investing heavily in technological infrastructure, training of employees, and remaining secure from cyber threats. Hence, the effectiveness of strategies to achieve a high level of efficiency cannot be examined through reduction of costs alone but also needs one to look at the ability to support long terms competitive advantage and continuity (Aman, Rajesh, and Vyas, 2024). By comparing the three companies used in this study, the results showed that companies with stronger capabilities to achieve resilience positioned themselves stronger that counterparts to handle disruptions. Such companies also succeeded in sustaining their operations across global markets where most of the companies had shut down their operations. 


[bookmark: _Toc235966097]Chapter summary 
The findings from thematic analysis revealed major global disruptions on automotive supply chain resulted from COVID-19 pandemic, disruptions in transportation and logistics, and instability in geopolitics. The three companies responded by developing common strategies focusing on diversified suppliers, regionalisation and nearshoring, digital transformation, and collaboration with suppliers. In effective, the strategies had significant effect of ensuring the companies maintain operation continuity, improve flexible global supply chains, strengthen the level of competitive against the non prepared companies, and enhance their relationship with new and stronger suppliers. For example, strategies such as digital transformation helped the companies shift from efficiency to reliance models. 
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[bookmark: _Toc235966100]Introduction
This chapter presents a conclusion and deep dive into three core limitations of this study/. In addition, the chapter also offers a number of recommendations to guide future researchers that would also like to focus on the same topic. The rest of the following sections provide deep insights. 
[bookmark: _Toc235966101]Conclusion
The study focused on exploring strategies companies use to achieve resilience at the time of disruption. Three specific objectives were identified to help study this topic. Specifically, the three objectives included understanding disruptions that affected automotive manufacturers in European market. The second objective focused on understanding different strategies companies have adopted to respond to disruptions. The third objective focused on whether such strategies became effective in helping automotive manufacturers in European markets. The study used three case studies – BMW, Volkswagen, and Stellantis. Additionally, the study adopted the use of qualitative research design. Secondary data was collected from existing reports, articles, financial statements, and press releases. 
The findings from secondary data revealed three major disruptions stemmed from Covid-19 pandemic, shortages in accessing semi-conductors, instability from geopolitics, and disruptions in transportation. In order to respond to these disruptions, thematic analysis showed companies adopted different strategies. However, common patterns in their strategies included diversifying suppliers, nearshoring and regionalisation, digital transformation, and strategic collaboration among suppliers. The success in these strategies contributed towards continued operations, improved adaptation to market uncertainties, and protected competitive advantage positions. However, thematic analysis also showed such strategies did not lack negative implications. The results showed such strategies required companies to invest heavily in new technologies, incur the cost of buying and sustaining digital infrastructure, and the need to train employees on the needed skills. 
[bookmark: _Toc235966102]Limitations
Despite the current study using secondary data from different sources, the study also experiences three varying limitations. Such limitation can also have implications on reliability and validity. First, the present study used secondary data sources from articles, press releases, reports, and journals. While studies have found the importance of secondary data sources in providing valuable insights, they fail to capture internal decision-making procedures. Moreover, such sources also fail to capture challenges and experiences that managers go through whenever handling disruptions. Specifically, many company reports have been found lacking the ability to remain objective. This is because reports prepared by companies tend to present positive perspective of companies around issues of performance and resilience strategies. Companies develop such reports targeting shareholders. As a result, secondary data fail to capture some of operational difficulties and some of unsuccessful resilience efforts. Additionally, the failure to use primary data like interviews among supply chain managers excluded the ability to explore in-depth perspectives concerning resilience strategies that such companies have designed, executed, and evaluated. 
Second, the current study used a case study of three automotive manufacturers alone. The study picked on these three companies because of their position in the European market and international markets. The companies have been in operation for several years making it possible for them to publish enough information across disruptions and resilience strategies. However, studies have also pointed out that focus on few case studies limits the findings from being generalised to other automotive industries. Specifically, some of smaller companies such as manufacturers, suppliers, and those that operate outside of European markets, are likely to experience varying disruptions, develop different strategies, and eventually experience different implication. Ning and Yao (2023) points out that large manufacturing companies such as those used in this study always have capability and ability to invest heavily in strategies such as digital transformation, partnership, and control of components. However, smaller players in the industry might lack the ability to invest, partner, or control components. 
Third, the study also experienced limitation of focusing of disruptions and supply chains. Specifically, the current study selected to strategies adopted in response to recent disruptions ranging from the geopolitical uncertainties, shortage in semiconductors, and Covid-19 pandemic (Coffin et al. 2022). However, it is also imperative to understand and acknowledge the fact that supply chain environments remain dynamic in nature. Many factors contribute to such dynamic performance such as technological changes, trade policies, future events from politics, and climate change. This implies that strategies developed by these companies could change at any time making them fail to have significant effect on future companies. 
[bookmark: _Toc235966103]Recommendations 
The study recommends that future researchers use primary research to collect data among professionals in supply chains and risk management. Future studies could consider collecting data through survey or interviews from specialists working in logistics, procurement, and supply chain departments. Yin (2013) notes that primary research helps collect data on present events. For example, some of the areas might include strategies, decision making processes, and challenges. Interviews provide more in-depths concerning ways that managers assess risks, come up with decisions to invest in digital transformation tools, and trade between operational costs and resilience. 


[bookmark: _Toc235966104]Chapter summary 
This study sought to evaluate supply chain resilience strategies used by European automotive manufacturers. Core ideas were framed along three specific objectives of determining global disruptions, strategies used by companies, and associated effectiveness of such strategies. Secondary data was used to gather insights from published reports and articles on the company websites. The results showed COVID-19 pandemic, disruptions in transportation and logistics, and instability in geopolitics remain major disruptions that affected the companies. In response, they developed strategies such a diversified suppliers, regionalisation and nearshoring, digital transformation, and collaboration with suppliers to build strong resilience systems. In effect, such strategies helped maintain operation continuity, improve flexible global supply chains, strengthen the level of competitive against the non-prepared companies, and enhance their relationship with new and stronger suppliers. However, despite these findings, the study also experiences three limitations. Future researchers can use cross-sectional research, expand the sample size, and find perception of managers on disruptions that confront them. 
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