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Abstract
The present research explores the supply chain disruptions and operational issues encountered by BMW, an upscale automobile manufacturer with a global supply chain comprising more than 70 countries and about 12,000 suppliers. The research aims to fill a significant research gap in relation to the resilience of supply chains in the upscale automotive industry by looking into the reasons, impacts, and ways to improve the resilience of supply chains. Based on the theories of SCRM, Supply Chain Resilience, Dynamic Capabilities, and Supply Chain Viability, the current research adopted a positivist paradigm and a deductive research approach through a single case study. Primary data was gathered using structured questionnaires distributed to 17 BMW employees from the fields of procurement, supply chain, logistics, production, and quality control, and secondary data from annual reports, academic journals, and industry journals. Based on the results, the disruption factors include semiconductor shortage (52.9%), geopolitical tensions (41.2%), supplier delay (35.3%), transport disruption (35.3%), and effects of COVID-19 (35.3%). On the operational side, the impact includes lower production efficiency (64.7%), higher operating costs (52.9%), delivery delays to customers (58.8%), and negative effects on customer satisfaction (82.4%). Even though BMW has developed good risk management systems, diversified suppliers and digital solutions, there are still important deficiencies, especially when it comes to semiconductor supply issues and balancing cost efficiency with resilience. The recommended strategies include increased supplier diversification, integration of digital solutions into the supply chain, buffer inventory, nearshoring, and supplier development. The contribution of this paper is theoretical to the literature on supply chain resilience and practical to automotive managers seeking risk management strategies.
Keywords: Supply chain disruptions, supply chain resilience, automotive industry, BMW, semiconductor shortage, operational challenges, risk management, supplier diversification, digital transformation
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Chapter 01
[bookmark: _Toc236569199]Introduction
[bookmark: _Toc236569200]1.1 Introduction
In recent years, the automotive industry has encountered significant challenges in its operations, and global supply chains are continually facing the risk of disruption (Patil, 2024). The COVID-19 pandemic has demonstrated the fragility of just-in-time manufacturing systems, and the geopolitical situation, semiconductor shortage, and increased material costs have added to the automotive manufacturers' risk environment (Ivanov, 2022). BMW, an international premium automotive group with a supply chain network spread across more than 70 countries and around 13,000 suppliers (Newaz et al., 2025), has had to face lots of problems in the supply chain that pose dangers to BMW in terms of operational efficiency, production continuity and competitive advantage. The current study analyses the root causes of the disruption of BMW's supply chains, the operational consequences, and strategies for improving the resilience of supply chains. This dissertation deals with the causes and effects of supply chain disruptions at BMW, the operational implications, and strategies to improve the resilience of supply chains.
[bookmark: _Toc236569201]1.2 Background of the Study
The past decade has seen the supply chains of the auto industry being totally overhauled following a series of shocks (Automotive Logistics, 2026). The total number of lost sales in terms of revenue caused by the crisis related to semiconductors in the period of the pandemic era was estimated at over 11 million cars and tens of billions of euros (EV Magazine, 2025). There are currently several pressures on the automobile industry, among them the timing of electrification, trade policy, software complexities, and cyber risks, which "collide, not take turns" (Moody's, 2026). Some of the latest difficulties, which point to the vulnerability of the automotive industry, include the case of the semiconductor supply risk by Nexperia (EV Magazine, 2025) and the issues with the braking system, which have led to a 33% drop in the company's profits (Kloepfel Consulting, 2026). According to ScienceDirect (2026), the first step in addressing the issue of resilience in times of crisis is to reconsider procurement and supplier relationships.
[bookmark: _Toc236569202]1.3 Company Background: BMW
Bayerische Motoren Werke (BMW) was established in 1916 and has now grown to become a worldwide premium automotive company with 30 plants in 14 countries (Newaz et al., 2025). BMW's philosophy of supply chain is to act in the customer's interests and put into practice the "KDH" (Kundenzentrierte Handlung— customer-oriented action), which sets the benchmark of perfect action and optimum quality from the start of the production process (Stenman et al., 2025). The company engages around 12,000 suppliers in 70 countries and uses cutting-edge technology, such as blockchain, to provide transparency, and digital tools to optimise processes (Sustainability Magazine, 2025). Despite all of these advantages, BMW is facing considerable challenges due to rising manufacturing costs, supply chain disruptions and geopolitical risks (Manufacturing Digital, 2025).
[bookmark: _Toc236569203]1.4 Research Problem
BMW's supply chain activities have been severely affected by various factors. In 2022, due to a shortage of semiconductors, the company had to make some production changes, omitting touchscreens from certain vehicles for that year (Turcic et al., 2024). Mini production at the Cowley plant was disrupted by geopolitical tensions, such as the Russia-Ukraine conflict, due to a lack of components (Automotive Logistics, 2026). A supplied braking system malfunctioned in recent times, requiring a worldwide recall of some 1.5 million vehicles (Kloepfel Consulting, 2026). Despite all the steps they've taken to increase their resilience, BMW still has its supply chain issues, and that's a disparity between what they are doing and what they need to do (GoAutoNews Premium, 2026).
[bookmark: _Toc236569204]1.5 Research Aim
The examination of the effects of supply chain disruption on the operations of BMW and assessment of the strategies used by the company in addressing its supply chain risks.
[bookmark: _Toc236569205]1.6 Research Objectives


The following research objectives have been formulated to meet the research objective:
· To identify the main sources of supply chain disruptions faced by BMW.
· To explore the operational problems associated with the supply chain disruptions.
· To assess the current supply chain risk management practices of BMW.
· To suggest possible improvements to increase the operational resilience and efficiency of BMW.
[bookmark: _Toc236569206]1.7 Research Questions
What are the main supply chain disruptions faced by BMW, and what is their effect on the operational performance of BMW?
[bookmark: _Toc236569207]1.8 Research Justification
Academic Justification
Though some existing literature tackles the issue of supply chain resilience in broad terms, there is little focus on the issues faced by premium automotive manufacturers (Newaz et al., 2025). This research contributes empirical knowledge regarding the issues that are raised while dealing with multi-faceted supply chain issues (Moody's, 2026). Moreover, this research adds to theoretical knowledge on supply chain resilience by using existing supply chain resilience frameworks in the context of the automotive industry (Ivanov, 2022).
Business Rationale
The supply chain disruptions at BMW have financial implications (Kloepfel Consulting, 2026). Knowing about the nature of the supply chain disruptions and their impact could help in devising ways to manage the risks involved so that costs can be reduced (ScienceDirect, 2026). As pointed out by Manufacturing Digital (2025), the use of real-time data by BMW to increase its global production capability shows the business value of supply chain resilience.
Managerial Rationale
The research provides useful recommendations to the managers of supply chains of BMW and similar companies so that they could develop plans to deal with various types of supply chain risks, including semiconductor shortages and geopolitical disturbances (Automotive Logistics, 2026). It could be used by automotive executives to devise supplier
[bookmark: _Toc236569208]1.9 Scope of the Study
In this dissertation, the focus is on the operations of BMW, where the analysis will include disruptions in the supply chain and operational impacts. Data for the primary research will be collected by means of surveys from employees of BMW, whereas secondary data will be collected from annual reports, academic journals and industry reports. The research will be confined to the UK setting in light of recent disruptions. The research is confined to supply chain operations of BMW only.
[bookmark: _Toc236569209]1.10 Dissertation Structure
Chapter 1 introduces the research setting, problem, objectives and justification. Chapter 2 reviews the literature on supply chain disruptions and resilience in terms of theoretical background and empirical evidence. Chapter 3 includes research philosophy, approach and methods of data collection. Chapter 4 includes findings and discussion based on analysis of primary and secondary data. Chapter 5 provides recommendations and conclusions of the research.
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Chapter 02
[bookmark: _Toc236569211]Literature Review
[bookmark: _Toc236569212]2.1 Introduction
The chapter presents a literature review of supply chain disruption and operational issues in the automotive sector, specifically in the case of BMW. The chapter provides theoretical underpinning to the concept of supply chain resilience, identifies the factors that trigger disruptions, reviews the operational issues of automotive manufacturers and assesses their strategies to overcome the challenges associated with supply chain resilience. The review collates the existing academic literature, industry reports and evidence from case studies in order to establish gaps in existing knowledge and hence the rationale for this research.
[bookmark: _Toc236569213]2.2 Theoretical Foundations
[bookmark: _Toc236569214]2.2.1 Supply Chain Risk Management (SCRM)
Supply Chain Risk Management is a Risk Management that covers risks in the Supply Chain network instead of risks for individual enterprises (ScienceDirect, 2025). Today's supply chain can be disrupted and ripple throughout the chain. Hence, companies have to evaluate the risks while taking into account external and internal risks as well as network risks and devise strategies that would increase the resilience of the entire system (Ali & Aslani, 2023). In the automotive industry, in particular, SCRM has become more relevant and important with the increasing complexity of supply chain structures. Under opaque pricing, the procurement practices of BMW have been studied by Turcic et al. (2024) and the risks that arise due to information asymmetry between the buyer and the supplier have been identified, potentially leading to supply disruptions (Turcic et al., 2024).
[bookmark: _Toc236569215]2.2.2 Theory of Resilient Supply Chain
Supply chain resilience refers to the capacity of a supply chain to be resilient to disruption, to return to normal operations or adjust to new conditions (ScienceDirect, 2026a). The recent disruptions, the COVID-19 pandemic, the war in Ukraine and the blockage of the Suez Canal have raised awareness of supply network resilience (ScienceDirect, 2026a). Padovano and Ivanov (2025) introduced a three-dimensional framework for supply chain resilience from a product, process, and technology perspective, which confirmed that network and product resilience are crucial to supply chain performance (Padovano and Ivanov, 2025). Resilience capacities built in one crisis were not necessarily found to be sufficient in another type of crisis, which calls for more adaptive capacities (Stenman et al., 2025).
[bookmark: _Toc236569216]2.2.3 Dynamic Capabilities Theory
Dynamic capabilities are the ability of an organisation to adjust its capabilities to meet competitive demands (Nerlich, 2023). Teece et al. (1997) defined dynamic capabilities as the "firm's ability to integrate, build and reconfigure internal and external competencies to deal with rapidly changing environments" (Sage Publishing, 2007). Dynamic capabilities are important in automotive supply chains because manufacturers need to continually reconfigure their supply networks. Schulze (2023) concluded that companies with higher levels of DCS had superior capabilities to re-engineer their supply chains and keep manufacturing during the Russo-Ukrainian War (Schulze, 2023). Five main theoretical lenses from the literature on resilience were synthesised by ScienceDirect (2026a) as a basis for quantitative research on resilience.
[bookmark: _Toc236569217]2.2.4 Supply Chain Viability Framework
The viability of a supply chain builds upon resilience in two ways (Padovano and Ivanov, 2025). First, although resilience is about bouncing back from disruption, viability is about sustaining operations during longer-term crises (Padovano and Ivanov, 2025). Second, viability is not only about economic goals, but it also has to include the idea of sustainability as involving societal aspects (Nerlich, 2023). Ali and Aslani (2023) concluded that there is a difference between resilience- and viability-oriented strategies in the context of the combined shocks of COVID-19 and the Russia-Ukraine war (Ali and Aslani, 2023).
[bookmark: _Toc236569218]2.3 Causes of Supply Chain Disruptions
[bookmark: _Toc236569219]2.3.1 Globalisation and Supply Chain Complexity
Supply chains of the automobile industry have evolved into global networks involving suppliers in various continents. Newaz et al. (2025) report that there are 12,000 suppliers of BMW in 70 different countries, which exposes it to disruptions that could occur in other geographical regions as well. ScienceDirect (2026a) highlighted the fact that a supply chain has evolved into a dynamic network system.
[bookmark: _Toc236569220]2.3.2 COVID-19 Pandemic
The COVID-19 pandemic demonstrated the vulnerability of the just-in-time production approach. According to Newaz et al. (2025), BMW's annual delivery of vehicles decreased by 4.8%, and Europe and China were impacted the most. The pandemic showed how interconnected the world economy is and revealed various bottlenecks affecting global networks (Newaz et al., 2025). According to Stenman et al. (2025), manufacturers with the development of digital monitoring and supplier management were more resilient to the disruption.
[bookmark: _Toc236569221]2.3.3 Semiconductors Shortage
The semiconductor shortage has become a major disruption. Newaz et al. (2025) described that in 2022 BMW had to stop adding touchscreens to its cars because of the chip crisis. The shortage was caused by the high demand for consumer electronics, cyclical production of semiconductors, and the use of outdated generations of semiconductors. According to ScienceDirect (2026b), the creation of resilience presupposes the reconsideration of the purchasing process.
[bookmark: _Toc236569222]2.3.4 Geopolitical Conflicts
Geopolitical conflicts are emerging as some of the major causes of disruptions. As described by Nerlich (2023), the Russia-Ukraine war made BMW stop its operations in Russia, with production at Mini cars at the Cowley plant stopping due to the shortage of components. According to Schulze (2023), conflict causes disruption through direct disruptions of the supply chain, an increase in energy prices, and overall economic uncertainty (Schulze, 2023).
[bookmark: _Toc236569223]2.3.5 Vehicle Transition
Transition from internal combustion engines to electric vehicles poses a major challenge in terms of supply chain management. As observed by Talikine (2025), vehicle transition in BMW is posing a risk and bringing new opportunities as well, which require supply chains for battery, electric motor, and power electronics to be completely new.
[bookmark: _Toc236569224]2.3.6 Digital Supply Chain Risk
Since digitalisation is being applied to most of the supply chain, there exist some risks in terms of cyberattacks, compliance issues with data, dependency on platforms, bias in algorithms, and integration mistakes (Talikine, 2025). Fang et al. (2025) pointed out that uncertainties induced by technology are quite different from conventional disruptions since they are hidden and interconnected (ScienceDirect, 2025).
[bookmark: _Toc236569225]2.4 Operational Challenges in the Automotive Industry
[bookmark: _Toc236569226]2.4.1 Production Disruptions
The disruption of the supply chain affects the manufacturing process significantly. According to Talikine (2025), the manufacturing cost of BMW is relatively high, with production disruptions generating extra costs due to idle capacity and overtime. According to Abou Chedid (2023), production disruptions have significantly affected financial performance due to lost sales and cost increase (Abou Chedid, 2023).
[bookmark: _Toc236569227]2.4.2 Supplier Dependency
Dependency on limited suppliers causes challenges. According to Newaz et al. (2025), BMW utilises about 12,000 suppliers across the globe, where many components are sourced from single suppliers. Jewell (2025) has shown that supplier dependency significantly increased the vulnerability to disruptions (Jewell, 2025).
[bookmark: _Toc236569228]2.4.3 Inventory Management Challenges
The just-in-time inventory systems have caused problems during the disruptions. According to Newaz et al. (2025), the build-to-order approach of BMW required careful management of the inventory, which makes BMW vulnerable in case of disruption of supplies and depletion of the buffer stock (Newaz et al., 2025).
[bookmark: _Toc236569229]2.4.4 Cost Escalation
Operational costs are substantially raised by supply chain disruptions. Abou Chedid (2023) stated that "repair of BMW is costly where fluctuation of currency and recession become the major risk factors." Lack of semiconductors led to increasing costs.
[bookmark: _Toc236569230]2.4.5 Delivery Performance
Negative effects of supply chain disruptions on delivery performance are significant. It was documented by Abou Chedid (2023) that "the deliveries of BMW fell by 4.8% during the whole year, being the hardest hit in Europe and China."
[bookmark: _Toc236569231]2.4.6 Customer Satisfaction
Customer satisfaction is affected ultimately by supply chain disruptions. It was found by Ali & Aslani (2023) that BMW suffered from customer delivery delays, which affected customer satisfaction. Customers' inability to get their vehicles on time results in their dissatisfaction.
[bookmark: _Toc236569232]2.5 Supply Chain Resilience Strategies
[bookmark: _Toc236569233]2.5.1 Supplier Diversification
Diversification of suppliers is one of the key resilience strategies. Abou Chedid (2025) noted that BMW's global suppliers' network offered certain benefits in terms of diversification, yet risks related to supplier concentration still existed. Ali and Aslani (2023) proved that more diversified suppliers allowed navigating through supply chain disruptions.
[bookmark: _Toc236569234]2.5.2 Nearshoring and Regionalisation
Nearshoring allows simplifying the supply chain and decreasing its vulnerability. According to Schulze (2023), BMW had been investigating R&D centres and manufacturing plants in countries such as India. Rensfeldt and Kniele (2024) stated that regional supply chains proved to be more resilient than highly globalised networks (Rensfeldt and Kniele, 2024).
[bookmark: _Toc236569235]2.5.3 Strategic Inventory Buffers
Strategic inventory buffers are able to prevent disruptions. According to Schulze (2023), the supply chain of BMW suffered because of the chip crisis, which resulted in production adjustments. The maintenance of strategic inventory of key components could prevent supply chain disruptions.
[bookmark: _Toc236569236]2.5.4 Digital Supply Chains
Digital technologies allow achieving resilience. According to Ali & Aslani (2023), BMW introduced a digital supply chain based on AI and machine learning. ScienceDirect (2025) claims that digital technologies have changed traditional supply chains into digital, interrelated and agile networks (ScienceDirect, 2025).
[bookmark: _Toc236569237]2.5.5 Artificial Intelligence and Predictive Analytics
AI and predictive analytics help identify the potential for disruption. According to Newaz et al. (2025), BMW used AI and machine learning for optimizing their supply chain process. In his research, Dipto (2025) indicated that AI-driven solutions have enhanced the company’s resilience as they facilitated the prediction of disruptions (Dipto, 2025).
[bookmark: _Toc236569238]2.5.6 Blockchain Technology
Blockchain technology increases transparency and traceability. Newaz et al. (2025) indicated that BMW has been using blockchain technology to track the components in multistage supply chains. Nerlich (2023) noted that blockchain technology is one of the important enablers of supply chain resilience (Nerlich, 2023).
[bookmark: _Toc236569239]2.6 Critical Evaluation of Existing Literature
[bookmark: _Toc236569240]2.6.1 Areas of Agreement
There is consensus on the multi-dimensional nature of resilience strategies, which entails the application of multiple strategies (ScienceDirect, 2026a). Technologies are important facilitators, especially AI and blockchain (Newaz et al., 2025; ScienceDirect, 2025). Diversification of suppliers and holding strategic inventories are efficient resilience strategies (Ali and Aslani, 2023; Jewell, 2025).
[bookmark: _Toc236569241]2.6.2 Areas of Disagreement
There is controversy over the priority of various resilience strategies. Padovano and Ivanov (2025) view network and product resilience as more important than technological resilience, while some scholars stress technology (ScienceDirect, 2025). Scholars disagree on the issue of just-in-time vs inventory buffer (Min and Sheriff, 2025).
[bookmark: _Toc236569242]2.6.3 Strengths of the Existing Literature
The strengths include several theoretical frameworks offering different perspectives to examine resilience (ScienceDirect, 2026a). Empirical research has proven the effectiveness of various strategies (Ali and Aslani, 2023; Rensfeldt and Kniele, 2024). Research has considered specific disruptions such as the COVID-19 pandemic and the Russia-Ukraine war (Stenman et al., 2025; Schulze, 2023).
[bookmark: _Toc236569243]2.6.4 Weaknesses of Existing Literature
The limitations of research include its division by different theoretical perspectives and absence of common grounds for the quantitative analysis (ScienceDirect, 2026a). Few studies address the issues that exist for premium car producers. Most resilience literature is qualitative and not quantitatively validated (Min and Sheriff, 2025).
[bookmark: _Toc236569244]2.6.5 Limitations of Existing Research
The limitations of the literature include its focus on developed countries rather than developing ones (Newaz et al., 2025). The current literature does not sufficiently cover the complexity of supply chains (ScienceDirect, 2026a). The long-term effectiveness of resilient solutions is not fully covered (Padovano and Ivanov, 2025).
[bookmark: _Toc236569245]2.7 Research Gap
Some of the critical research gaps identified from the literature are as follows: first, limited research has been conducted on supply chain issues for luxury car brands such as BMW (Schulze,2023); second, available literature lacks cohesiveness since they cover various theoretical perspectives hindering the creation of a consolidated view on supply chain resilience (ScienceDirect, 2026a); third, very few studies consider multiple theoretical perspectives when analysing disruptions and resilience measures (Min and Sheriff, 2025). This research aims at addressing these gaps by studying the causes of supply chain disruptions and their impacts on BMW while considering relevant theoretical perspectives and the effectiveness of resilience strategies used by BMW.
[bookmark: _Toc236569246]2.8 Chapter Summary
This chapter has provided a review of existing literature on supply chain disruptions and related issues in the automotive industry. Key theoretical perspectives, major disruption drivers such as globalisation, COVID-19, semiconductor shortage, geopolitical conflict, and digital risk, as well as operational challenges and resilience strategies such as supplier diversification, strategic inventory management, nearshoring, artificial intelligence, and blockchain have been discussed. This chapter has also provided a critical evaluation of strengths and weaknesses of available literature, which helped in identifying a research gap in the area which justifies the current study focusing on BMW.
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Chapter 03
[bookmark: _Toc236569248]Research Methodology
[bookmark: _Toc236569249]3.1 Introduction
This chapter provides an overview of the methodology adopted to explore supply chain disruption and operational difficulties at BMW. It describes the research philosophy, approach, strategy, design, data collection, sampling, data analysis, reliability, validity, ethics and limitations. The methodology was designed to answer the research question: What are the significant disruptions in the supply chain for BMW and how do these disruptions affect the operational performance and supply chain resilience?
[bookmark: _Toc236569250]3.2 Research Philosophy
This research was conducted using a positivist research philosophy, which holds that reality, which is not subjective, can be measured by empirical observation (Saunders, Lewis and Thornhill, 2019). The study aims to quantify the causes, impacts, and management of supply chain disruptions at BMW, which is why positivism is appropriate. Structured questionnaires and statistical analysis allow for an objective analysis of the relationships between the impact of SC disruptions and the outcomes of operational performance (Ali and Aslani, 2023; ScienceDirect, 2026a).
[bookmark: _Toc236569251]3.3 Research Approach
A deductive approach to research was used. This method starts with theories and then tests them based on empirical studies (Saunders et al., 2019). The study is based on Supply Chain Risk Management (SCRM), Supply Chain Resilience Theory (SCT), Dynamic Capabilities Theory (DCT), and Supply Chain Viability Framework (Padovano and Ivanov, 2025; ScienceDirect, 2026a). Deduction is useful for testing theory in the context of BMW's supply chain and is consistent with the quantitative nature of the study (Turcic et al., 2024).
[bookmark: _Toc236569252]3.4 Research Strategy
A case study approach with the case of BMW is employed in the research. In the context of real-world phenomena, within an organisational context, case studies are appropriate (Yin, 2018). A relevant case is BMW because of its global supplier network and because of the exposure to major supply chain disruptions (Newaz et al., 2025). This approach allows for an in-depth analysis of the causes of disruption, operational impacts and resilience strategies (Schulze, 2023).
[bookmark: _Toc236569253]3.5 Research Design
The research design used was a cross-sectional method, and the data were obtained at any given time. This design can be used to evaluate existing challenges and resilience practices in supply chains in BMW (Saunders et, 2019). It enables efficient data gathering of employee perceptions of disruptions and operational performance, and is also feasible for the time span of the study (Abou Chedid, 2023).
[bookmark: _Toc236569254]3.6 Data Collection Method
Primary data were gathered using a structured online questionnaire, which was sent to the employees of BMW. There were 18 questions in the questionnaire that included multiple-choice questions, Likert Scale Questions, and open-ended questions (Ali and Aslani, 2023). Themes identified in the literature review were used to develop questions, which were pretested for clarity and reliability (Saunders, Lewis and Thornhill, 2019).
Secondary data were collected from the BMW annual reports, academic journals and industry publications. These sources offered contextual information and helped in triangulation of findings (Newaz et al., 2025). The use of primary and secondary data sources enhanced the overall research quality (Min and Sheriff, 2025).
[bookmark: _Toc236569255]3.7 Sampling Strategy
Using a purposive sampling technique, the participants who are knowledgeable about the operations of the supply chain, procurement, logistics, production planning and related activities were selected. About 17 employees from BMW were involved in the study. By using this method, respondents had the relevant expertise and were able to give informed insights into supply chain disruptions and resilience strategies (Ali and Aslani, 2023; Saunders, Lewis and Thornhill, 2019).
[bookmark: _Toc236569256]
3.8 Data Analysis Method
The quantitative data were analysed descriptively in terms of frequencies, percentages and measures of central tendency. They were used to determine the most common sources for disruptions and challenges encountered in use, as well as resilience strategies (Abou Chedid, 2023).
Thematic analysis (Braun and Clarke, 2006) was used to analyse the qualitative responses from the open-ended questions. Responses were coded, sorted into themes and discussed with the research aims and literature review (Jewell, 2025).
[bookmark: _Toc236569257]3.9 Reliability and Validity
To improve reliability, the same items in the questionnaire were used and answered in the same way (Turcic et al., 2024). Ambiguity and clarity were reduced and enhanced with pre-testing (ScienceDirect, 2026a). The items in the questionnaire were strengthened by being based on existing literature and theory (Stenman et al., 2025). Moreover, triangulation between primary and secondary data sources reinforced findings' credibility and accuracy (Newaz et al., 2025; Min and Sheriff, 2025).
[bookmark: _Toc236569258]3.10 Ethical Considerations
Prior to the beginning of data collection, ethical permission was granted by the University of Wales Trinity Saint David (UWTSD) (Tymoshchuk, 2026). Information was provided to participants on the purpose of the study, the voluntary nature of participation and the right to withdraw from the study at any time (Saunders, Lewis and Thornhill, 2019).
An online consent form was used to obtain informed consent. Participants were anonymous, and confidentiality was ensured, and no personal information was gathered (Ali and Aslani, 2023). Data were securely stored in accordance with the requirements of the GDPR in the UK and University policies (UWTSD, 2026).
[bookmark: _Toc236569259]3.11 Research Limitations
There are some caveats to mention. Firstly, the study is limited to a single organisation, which reduces the generalisability of the results (Yin, 2018). The relatively small number of participants, around 17, might limit statistical analysis (Saunders, Lewis and Thornhill, 2019). Third, the cross-sectional design only allows for the assessment of current perceptions, and not changes over time (Schulze, 2023). Other restrictions are the possibility of self-report bias as well as selection bias due to purposive sampling (Ali and Aslani, 2023).
[bookmark: _Toc236569260]3.12 Chapter Summary
In this chapter, the authors described the methodology used to analyse the disruption and challenges of the supply chain at BMW. The research method used in this research was positivist, deductive, case study and cross-sectional. The data were gathered using questionnaires and secondary sources, and the participants were selected based on purposive sampling. Descriptive statistics and thematic analysis were used to analyse quantitative and qualitative data. Steps were taken to ensure reliability, validity and ethical compliance. The methodology offers a good basis for exploring supply chain resilience and BMW operational performance, although there are some limitations.
[bookmark: _Toc236569261]
























Chapter 04
[bookmark: _Toc236569262]Findings and Discussion
[bookmark: _Toc236569263]4.1 Introduction
The findings from the questionnaire survey carried out among the employees of BMW are presented and discussed in this chapter. Data for the analysis come from 17 respondents from staff positions in the departments of Procurement, Supply Chain, Logistics, Production, Operations, Quality, Sales and Service. Findings are analysed in relation to the research questions and explained with regard to the theoretical frameworks discussed in Chapter 2: Supply Chain Risk Management (SCRM), Supply Chain Resilience (SCR) Theory, Dynamic Capabilities (DC) Theory, and the Supply Chain Viability Framework (Padovano and Ivanov, 2025; ScienceDirect, 2026a).
[bookmark: _Toc236569264]4.2 Demographic Profile of Respondents
Findings
Demographic data give an overview of the respondents involved in the study. The largest age group was 26–35 years (29.4%), followed by 36–45 years and 46–55 years (23.5% each), while 17.6% were aged 18–25 and 5.9% were over 56 years. This means that there is an even distribution of employees by career stage.
When asked about gender, 76.5% of the respondents were men, 17.6% were women, and 5.9% of the respondents opted out of the question. This distribution is typical of the car industry, which is dominated by men.
The respondents came from a variety of departments, most of which were from Supply Chain (35.3%). Of this, 17.6% was due to quality, followed by Procurement and Logistics (12.5% each) and Production (12.5%). The rest of the respondents were engaged in Sales and Service-related jobs.
As far as experience, 29.4% had been with BMW for 4-6 years and 23.5% for 1-3 years. Employees with less than one year of experience accounted for 17.6%, and those with experience of 7-10 years accounted for 17.6%, and those with experience of more than 10 years accounted for 11.8 %.
Discussion
The results show that the respondents are a very varied cross-section of BMW employees. This strong representation from Supply Chain and Procurement functions is especially useful as these functions are directly engaged in tackling risks and disruptions within the supply chain. Meanwhile, the work of other departments offers wider organisational perspectives on issues and practices of operational resilience.
Link to Literature and Theory
The demographic profile is used to aid the case study approach because it includes the perspectives of employees who have operational knowledge and experience, who are relevant to the study (Yin, 2018). The involvement of participants from various departments reflects the findings that supply chain disruptions need to be studied in a cross-functional manner to understand their organisation-wide impact (Saunders et al., 2019). This diversity adds to the credibility of the findings and a comprehensive analysis of BMW's supply chain resilience.
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Figure 4.1: Age of Participants 
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Figure 4.2: Gender of Participants 
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Figure 4.3: Department experience in Supply Chain disruptions
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Figure 4.4: Working Department
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Figure 4.5: Work duration in BMW
[bookmark: _Toc236569265]

4.3 Drivers of Supply Chain Disruptions at BMW
Findings
The questionnaire survey showed that supply chain disruption is a common problem in all departments of BMW. In regard to the frequency of the disruptions, 31.3% indicated sometimes, 29.4% indicated often, 23.5% indicated occasionally, and 11.8% indicated always. The figure of 0% for never represents all departments that have not been impacted by supply chain disruption, suggesting that no department has been untouched.
When respondents were asked about the major factors that caused disruption to their systems, semiconductor shortages were cited by 52.9% of the respondents. The second most common reason cited (41.2%) was geopolitical conflicts, followed by supplier delays (35.3%), transportation disruptions (35.3%), and the impact of COVID-19 (35.3%). 11.8% of respondents said that rising material costs were a problem.
Open-ended responses drew attention to other areas of concern such as Brexit, delayed delivery, increasing logistics costs, supply risk and challenges to cost effectiveness and resilience. Some respondents mentioned semiconductor shortages, delivery delays due to supply disruptions, and geopolitical risks to production delays.
Discussion
The results show that the supply chain is still a challenge for BMW in its business operations. It was noted that all respondents reported a disruption; hence, supply chain risks are pervasive across the organisation. Semiconductor shortages were recognised as the top threat, in line with the industry's findings that the global chip shortage had a major impact on automotive manufacturing (EV Magazine, 2025). The automotive industry's dependence on specific semiconductors has made it more susceptible to shortages and delays (Newaz et al., 2025).
The second most important driver of disruptions was geopolitical conflicts. This discovery is a consequence of the impacts of global events such as the Russia-Ukraine conflict on supply chains, energy prices, and trade flows in Europe (Schulze, 2023). At the same time, supplier delays and transportation issues underscore the intricate nature of BMW's global supply chain, which relies on thousands of suppliers from various countries (Newaz et al., 2025). These disturbances add to the lead time, expenses, and uncertainty in operating.
The ongoing COVID-19 impact shows that the pandemic continues to affect the world supply chain. Furthermore, worries about Brexit and the increasing costs of logistics indicate that regulatory and economic issues remain a pain point for automotive manufacturers (Automotive Logistics, 2026).
Link to Literature
The results align with earlier research highlighting semiconductor shortages, geopolitical uncertainty, and reliance on suppliers as significant challenges in the automotive supply chain (Min and Sheriff, 2025; Stenman et al., 2025). Additionally, Jewell (2025) found supplier diversification to be an effective way to minimise vulnerability to disruptions. The findings indicate that, overall, there are several overlapping trends to consider, and they demonstrate that there is a need for broad automotive manufacturer resilience strategies to address these threats.
Link to Theory
The results are consistent with the theory of Supply Chain Risk Management (SCRM) that focuses on external, internal, and network-based risk (ScienceDirect, 2025). They also align with the Dynamic Capabilities Theory, which suggests that organisations need to continually restructure their supply networks to adjust to changing factors (Sage Publishing, 2007). Moreover, the Supply Chain Viability Framework emphasises the need to keep running the supply chain during extended disruptions, which is clearly shown in this study by the number of risks identified (Padovano and Ivanov, 2025; Ali and Aslani, 2023).
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Figure 4.6: Supply Chain disruption factors 
[bookmark: _Toc236569266]4.4 Operational Impact of Supply Chain Disruptions
[bookmark: _Toc236569267]4.4.1 Production Performance
Concerning the effect of disruptions in the supply chain on production efficiency, the answers indicated that there were many negative effects. A majority of the respondents (41.2%, 7 out of 17) believed that "Supply chain disruptions have reduced production efficiency," while 23.5% (4 out of 17) strongly believed this statement. On the other hand, 5.9% (1 out of 17) strongly disagreed with the statement, 17.6% (3 out of 17) were neutral, and 11.8% (2 out of 17) disagreed.
Discussion
The answer from 64.7% of respondents who agreed or strongly agreed that supply chain disruptions reduce production efficiency supports Newaz et al. (2025), who stated that BMW's production cost is relatively high compared to other companies because of higher purchasing costs, best suppliers and the skills of their workers. Production disruptions incur costs arising from idle time, overtime costs, and rescheduling production (Newaz et al., 2025).
The open-ended response that states "Semiconductor shortages impacting production schedules" makes the connection between the semiconductor shortage and the effects on production efficiency. Abou Chedid (2023) conducted a study on the impact of supply chain disruption on financial performance within the automotive industry in Europe, discovering that production disruption had a significant negative effect on financial performance due to lost revenue and increased expenses. The study proved that those automotive businesses with better supply chain resilience were able to continue producing and safeguard their financial performance (Abou Chedid, 2023).
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Figure 4.7: Reduced Production Efficiency in Supply Chain Disruptions
[bookmark: _Toc236569268]4.4.2 Cost Performance
The respondents overwhelmingly concurred with the statement "Supply chain disruptions have increased operational costs." In total, 29.4% (5 out of 17 respondents) strongly agreed, 23.5% (4 out of 17) agreed, and 23.5% (4 out of 17) were neutral. On the other hand, only 5.9% (1 out of 17) strongly disagreed, and 17.6% (3 out of 17) disagreed.
Discussion
The observation that 52.9% of the respondents indicated that disruptions in the supply chain have increased the operating costs supports Newaz et al. (2025), who found that the cost of repairing BMW cars compared to other car brands in the premium category is quite high, with fluctuations in the currency value and the recession in the European Union being other risks to BMW's supply chain. The scarcity of semiconductors and other disruptions have led to an increase in costs along the supply chain (Newaz et al., 2025).
One of the open-ended answers provided for the question was "Logistics cost increase and supply uncertainty." A second participant provided his own open-ended answer, which is "Balancing between cost and supply." Ali and Aslani (2023) researched supply chain resilience practices in an automotive multinational company and concluded that cost escalation was one of the consequences of supply chain disruptions. The study showed that diversified supplier bases enabled firms to handle their costs in the event of disruptions (Ali and Aslani, 2023).
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[bookmark: _Toc236569269]4.4.3 Delivery Performance
Findings
There was a very strong agreement that "Supply chain disruptions have caused delays in delivering goods to customers." More than half (52.9%, 9 out of 17) of the respondents agreed, while 29.4% (5 out of 17) strongly agreed. On the other hand, there was 5.9% (1 out of 17) who strongly disagreed, 17.6% (3 out of 17) disagreed, and 17.6% (3 out of 17) were neutral.
Discussion
The fact that 58.8% of the respondents confirmed that supply chain disruptions affect customer deliveries is supported by Schulze (2023), who noted that BMW deliveries in the full year decreased by 4.8%, with Europe and China being the worst affected by the supply chain disruptions, reducing production especially in the first half of the year. Poor delivery performance affects the relationship with customers and may cause loss of sales (Schulze, 2023).
In the open-ended questions, one of the challenges mentioned was "Late shipments". Turcic et al. (2024) evaluated the procurement practices of BMW within an unclear price environment and found that asymmetric information about costs possessed by buyers and suppliers creates substantial risks. It was noted from the study conducted by Turcic et al. (2024) that decision-making in procurement becomes difficult when the suppliers have more information about costs than the buyers.
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Figure 4.9: Delayed Customer Deliveries in Supply Chain Disruptions 
[bookmark: _Toc236569270]4.4.4 Customer Satisfaction
Findings
A clear majority of the respondents strongly agreed that “Supply chain disruptions have negatively impacted customer satisfaction.” The majority of respondents (47.1%, 8 out of 17) strongly agreed, while 35.3% (6 out of 17) agreed. Only 5.9% (1 out of 17) disagreed, 5.9% (1 out of 17) strongly disagreed, and 5.9% (1 out of 17) were neutral. This is the end result of the supply chain's disruption on the reputation of BMW and the relationships with its customers.
Discussion
The results were very similar to Dipto's findings, with 82.4% of respondents saying that supply chain disruptions have hurt customer satisfaction, while 18.7% only said they have had a negative impact. According to a report by New York-based (2025), BMW was experiencing delays with customer deliveries due to supply chain problems, which have impacted customer satisfaction. When vehicles aren't available when they need them, customers lose confidence in the brand, and this can affect their willingness to buy another one in the future and their brand loyalty (Dipto, 2025).
An open-ended answer also mentioned the concern of “Customers,” and another person mentioned the concern of “Delayed customer deliveries” that would have an impact on their operations. Abou Chedid (2023) investigated how the supply chain disruptions influenced the financial performance of the automotive industry in Europe, and found that customer satisfaction was greatly impacted by delivery delays. The study showed that automotive firms that had more resilient supply chains were able to better sustain customer satisfaction during disruption (Abou Chedid, 2023).
Link to Literature
The results related to operational impacts corroborated with Stenman et al (2025), where they determined that disruption in the supply chain has a significant operational impact for automotive manufacturers. Their study confirmed that disruptions impact production and efficiency, costs, delivery, and customer satisfaction (Stenman et al., 2025).
The results are also in alignment with Min and Sheriff (2025), who did a systematic literature review on resilience improvement of the automotive supply chain globally. Automotive manufacturers were also identified as being concerned about the operational impacts, with production disruption, cost escalation, delivery delays and customer satisfaction being the most commonly identified impacts (Min and Sheriff, 2025).
Link to Theory
The results reveal that from a Supply Chain Resilience Theory perspective, it is crucial to make efforts to build resilience to reduce the impacts on operations. ScienceDirect (2026a) compiled five theoretical perspectives of operations management to help describe how operations can perform in adverse situations, including the notion of resilience. The results indicated that the BMW supply chain's ability to withstand disruptions has not been robust enough to deal with the operational consequences of some recent disruptions (Padovano and Ivanov, 2025).
In terms of Dynamic Capabilities, the results indicate that BMW needs to build capabilities to better handle supply chain disruptions (Sage Publishing, 2007). The operational consequences reported by respondents, including lower production efficiency, higher costs, delivery delays and customer dissatisfaction as a result of the risks, suggest that BMW's competences are not enough to cope with the level of complexity of today's supply chain risks (Schulze, 2023).
The results are explained with the support of the Supply Chain Viability Framework (Padovano and Ivanov, 2025). The framework focuses on the capacity to be responsive in the long term to crisis operations and markets. The operational impact reported by the respondents indicates that there were significant disruptions in the supply chain in the recent past that question the viability of the supply chain to BMW, beyond the traditional aspects of supply chain resilience (Ali and Aslani, 2023).
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Figure 4.10: SCD negatively affects customer satisfaction
[bookmark: _Toc236569271]4.5 Evaluation of BMW's Current Supply Chain Risk Management
[bookmark: _Toc236569272]4.5.1 Current Practices and Strengths
Findings
According to the survey results, the perception of BMW supply chain risk management strategies is positive. The statement “BMW has effective systems for managing supply chain risks” was rated by participants on average at 4.24 out of 5, with 52.9% rating this statement with the highest score. In other words, it can be assumed that most of the employees think that the company has effective mechanisms for managing supply chain risks.
Regarding supplier diversification, it received the highest score on average – 4.47 out of 5, with 64.7% of respondents being convinced of the effectiveness of this measure for reducing supply chain disruptions.
Finally, the “Digital technologies improve supply chain resilience” statement was also positively rated by participants on average, with a score of 4.41 out of 5. The majority of the respondents agree that digital solutions play a crucial role in supply chain improvement.
Discussion
The good rating of risk management systems in BMW is an indicator of the efforts made by BMW to implement technologies that increase resilience. Digital supply chain platforms, blockchain and AI systems have been introduced in BMW in order to increase the level of supply chain monitoring and decision-making (Newaz et al., 2025).
The high rating of supplier diversification is due to the understanding of its significance for decreasing the dependence on a particular supplier and reducing the risks of disruption. The global supplier network helps to provide flexibility and continuity during periods of uncertainty (Newaz et al., 2025). Also, it should be mentioned that the high rating of digital technologies proves the increasing understanding of the benefits of AI, machine learning, and data analytics (Manufacturing Digital, 2025). Thus, the results obtained prove that BMW's strengths include risk management systems, supplier diversification, digital technologies, and innovations.

[image: A graph with stars and numbers

AI-generated content may be incorrect.]
Figure 4.11: Digital Technologies Improve Supply Chain Resilience 
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Figure 4.12: Strategies to Improve SC resilience 
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4.13: Effective management for supply chain risks 
[bookmark: _Toc236569273]4.5.2 Weaknesses
Findings
Based on several strengths, the results identified weaknesses in the supply chain risk management of BMW. 52.9% of respondents identified semiconductor shortages as the most significant disruption driver, representing a limitation of existing suppliers' diversification strategies (EV Magazine, 2025). The results also revealed that there were significant operational impacts such as production efficiency decline (64.7%), rising operational costs (52.9%), delayed deliveries (58.8%) and negative impacts on customer satisfaction (82.4%).
Respondents also identified the issues of balancing cost efficiency with supply resilience and ensuring production performance during supply uncertainty. This research indicates that the impact of major disruptions has not been fully abated by current risk management practices.
Discussion
The findings show that BMW has taken steps to become resilient, but there is much still to do. Through the semiconductor crisis, I was exposed to the weaknesses that couldn't be overcome by current diversification strategies. The same issues are found in the literature, with the authors noting that cost optimisation and resilience goals tend to be in conflict (Turcic et al., 2024). The results indicate a lack of adequate contingency planning and a more flexible supply chain approach is needed.
[bookmark: _Toc236569274]4.5.3 Comparison with Best Practice
BMW's supply chain activities are consistent with a number of known best practice methods such as the use of supplier diversification, digital technologies and sustainability strategies (ScienceDirect, 2026a). However, the results show that the measures have not been able to prevent major disruptions to the organisation.
While platforms like blockchain and artificial intelligence enhance visibility and decision-making processes, they are not necessarily enough to tackle more complex issues like semiconductor shortages (Sustainability Magazine, 2025; Manufacturing Digital, 2025). Other best practices refer to the dynamic capabilities – the capacity to quickly restructure supply chains in times of crisis (Sage Publishing, 2007). The impacts on operations indicated suggest further development of these capabilities may be possible for BMW (Schulze, 2023).
Supply chain improvement was a recommendation made by respondents for stronger supplier relationships, better communication, more safety stock, supplier diversification and more local sourcing. These recommendations are very similar to accepted practices in resilience.
[bookmark: _Toc236569275]4.6 Strategies to Improve Supply Chain Resilience
[bookmark: _Toc236569276]4.6.1 Supplier Diversification
Findings
Supplier diversification proved to be the most preferred resilience strategy, with 47.1% of respondents supporting this idea. The other answers provided by the respondents were more open-ended in nature and highlighted the need to create alternative supply arrangements and build relations with suppliers.
Discussion
It can be noted that the findings are in agreement with previous research, which stated that a diversified supplier network will create fewer vulnerabilities (Ali and Aslani 2023). Even though BMW is using a global supplier network at present, respondents have indicated that it is essential to increase diversification for key components (Newaz et al., 2025). Collaboration with suppliers was considered crucial when it comes to ensuring successful cooperation in crisis situations (Jewell, 2025).
[bookmark: _Toc236569277]4.6.2 Digital Supply Chain Integration
Findings
47.1% of respondents indicated that digital supply chain technologies are a key strategy to strengthen resilience. Recommended improvement areas ranged from improved communication to the adoption of AI to improve demand forecasting.
Discussion
The results highlight the increasing significance of digital transformation in supply chain management. BMW's current investment in AI and digitisation enables visibility, coordination and decision-making (Newaz et al., 2025). Studies have shown that digital supply chains enable greater agility and responsiveness, allowing organisations to respond better to supply chain disruptions (ScienceDirect, 2025). Better forecasting and information sharing were seen as some of the most beneficial for enhancing resilience (Dipto, 2025).
[bookmark: _Toc236569278]4.6.3 AI-Based Risk Prediction
Findings
Artificial Intelligence (AI): 23.5% of respondents stated that they would use Artificial Intelligence as a strategy for resilience. The level of agreement with the statement that AI can enhance the prediction of supply chain risks was generally high, with an average rating of 4.12 on a 5-point scale.
Discussion
The results indicate that workers are aware of the potential of AI tools for enhancing disruption predictions and risk management. The impact of AI-driven forecasting and visibility tools on resilience has been demonstrated in prior research, where they have helped to improve the ability to take proactive action in the face of new risks (Dipto, 2025). There is, however, some ambiguity over the degree of confidence in AI's reliability or maturity in supply chain applications, as it received a slightly lower rating than supplier diversification and digital integration. Notwithstanding, AI is still a beneficial solution to bolster BMW's resilience capacity (Newaz et al., 2025).
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Figure 4.14: Improvement through AI in Risk prediction
[bookmark: _Toc236569279]4.6.4 Strategic Inventory Buffers
Findings 
The participants pointed out that "Strategic inventory" is a solution to enhance the resilience of BMW's supply chain, as 47.1% of the 17 respondents chose this solution. Respondents rated the question "Strategic inventory buffers improve operational performance" on average at 4.29 out of 5. The majority of the participants rated it as 5 (52.9% or 9 out of 17 respondents), 29.4% or 5 out of 17 participants rated it as 4, 11.8% or 2 out of 17 rated it as 3, and 5.9% or 1 out of 17 rated it as 2. Some of the suggestions were "increase safety stock of critical parts" and "parts stocking".
Discussion
The focus on strategic inventory buffers is in accordance with the findings of Newaz et al. (2025) about how the supply chain of BMW got affected by the crisis in the supply of chips, causing changes in production. Strategic inventory buffers serve the purpose of protecting from any disruption in supply (Newaz et al., 2025). The strategy of "Increasing safety stock for critical components" shows that the just-in-time inventory system is not sufficient in case of any disruption.
The very high average rating of 4.29 indicates full agreement among the respondents about the fact that strategic inventory buffers increase operational performance.
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Figure 4.15: Operation Cost Improvement through inventory buffers
[bookmark: _Toc236569280]4.6.5 Nearshoring Strategy
Findings
None of the respondents selected nearshoring (0%) as a preferred strategy for improving BMW’s supply chain resilience. Some open-ended responses indicated that greater local sourcing and improved in-house manufacturing methods should be encouraged where possible, however.
Discussion
The absence of nearshoring support could be linked to BMW's extensive global supply chain and the widespread variety of automotive parts, which can sometimes make it challenging and expensive to source them locally (Newaz et al., 2025). However, some workers are aware of the advantages of regionalisation, as evidenced by recommendations to increase their local sourcing. Past research indicates that nearshoring can also enhance supply chain resilience by minimising supply chain complexity, transportation risks, and vulnerability to global events (Rensfeldt and Kniele, 2024; Newaz et al., 2025). A manufacturer like BMW cannot be completely vertically integrated; however, a partial local sourcing approach can help make the supply chain more stable.
[bookmark: _Toc236569281]4.7 Integrated Discussion
[bookmark: _Toc236569282]4.7.1 Discussion of Research Objective One
The primary goal was to determine the biggest root causes of supply chain disruptions to BMW. The results showed that the most important cause of disruption was semiconductor shortages (52.9%), followed by geopolitical conflicts (41.2%), supplier delays (35.3%), transportation disruptions (35.3%), COVID-19 effects (35.3%), and an increase in material costs (11.8%). The most important issue was semiconductor shortages, which is a problem that is affecting the automotive sector (EV Magazine, 2025). The study findings align with prior research that identified multiple interconnected risks to automotive supply chains, necessitating multi-faceted responses including strategies for supply chain resilience (Stenman et al., 2025).
[bookmark: _Toc236569283]4.7.2 Discussion of Research Objective Two
The second goal involved an analysis of operational problems due to disruptions. It was found that disruption had the following impacts on production efficiency (64.7%), operating costs (52.9%), customer delivery (58.8%) and the impact on customer satisfaction (82.4%). The results are consistent with Abou Chedid (2023) findings, which reveal that disruptions have a negative impact on operational and financial performance. The significant effect on customer satisfaction emphasises the need for robust supply chain resiliency to ensure competitiveness and brand image (Newaz et al., 2025).
[bookmark: _Toc236569284]4.7.3 Research Objective Three Discussion
The third goal assessed the current risk management and resilience practices within BMW. Supplier diversification (4.47), digital technologies (4.41) and risk management systems (4.24) were rated positively. Weaknesses were cited, however, such as a lack of diversification in the semiconductor sector and challenges in achieving efficiency and resilience. While BMW has taken several good practice measures, the impacts on the operation reported indicate that it still needs to make more improvements in order to manage increasing complexities in the supply chain risks (Padovano and Ivanov, 2025; ScienceDirect, 2026a).
[bookmark: _Toc236569285]4.7.4. Discussion of Research Objective
The fourth objective was to pinpoint improvements to enhance resilience. Each of the following supplier diversification, digital technologies, and strategic inventory buffers was picked by 47.1% of respondents. Other recommendations were for better supplier partnerships, communication, better forecasting with AI, higher safety stocks and local sourcing. These strategies align with best practices in resilience and may improve the resiliency of BMW in the event of future disruption.
4.7.5 Discussion of Research Question
The research focused on the following questions: What disruptions impact BMW, and how do they impact the operational performance and resilience of BMW? The main drivers of disruption identified are semiconductor shortage, geopolitical conflicts, supplier delays, transportation disruptions, COVID-19 impact, and increasing material costs. These challenges have adverse impacts on production efficiency, costs, delivery and customer satisfaction. Although BMW has taken several steps to increase resilience, further steps are necessary to boost long-term resilience.
4.7.6 Contribution to Theory
The results will add to the theory of Supply Chain Risk Management by offering some evidence of several disruption drivers impacting a large automotive manufacturer (ScienceDirect, 2025). They also help in implementing Supply Chain Resilience Theory by supporting the need for supplier diversification, the implementation of Digital technologies, the strategic use of inventories and regional sourcing. (Padovano and Ivanov, 2025). The findings show that, from a Dynamic Capabilities perspective, organisations need to regularly adjust their supply network to the evolving risks (Schulze, 2023). Moreover, the results align with the Supply Chain Viability Framework, highlighting strategies to support resilient operations in the event of extended disruptions (Ali and Aslani, 2023).
Table 4.1: Open-ended responses 
	S. No.
	Biggest Challenge Affecting BMW's Supply Chain (13 Responses)
	Recommendations to Improve BMW's Supply Chain Resilience (12 Responses)

	1
	Brexit (N/A)
	To keep going the same way (N/A)

	2
	Other suppliers' late shipments and parts stocking issues
	Everything in-house

	3
	Semiconductor shortages affecting production schedules
	Hear me out – drones carrying parts

	4
	Balancing cost efficiency with supply resilience
	Strengthen relationships with key suppliers

	5
	N/A
	Improve demand forecasting using AI

	6
	Customers
	N/A

	7
	Rising logistics costs and supply uncertainty
	Better communication

	8
	Maintaining resilience during global disruptions
	Increase safety stock for critical components

	9
	Geopolitical tensions disrupting global supplier networks
	Diversify suppliers and strengthen relationships with them

	10
	Balancing production efficiency with ongoing supply uncertainties
	Diversify suppliers and strengthen backup sourcing strategies

	11
	Global supplier disruptions and component shortages
	Build stronger supplier partnerships

	12
	Empty Response
	Expand local sourcing where possible

	13
	Empty Response
	



[bookmark: _Toc236569286]4.8 Chapter Summary
In this chapter, the findings of the questionnaire were highlighted and explained. Some of the factors causing disruptions in the supply chain of BMW include the shortage of semiconductors, geopolitical issues, problems in the supply chain, disruption in transportation, impact of the COVID-19 pandemic, and increasing costs of materials. These disruptions caused low efficiency of production, increased costs, delayed deliveries, and poor satisfaction among customers.
Other findings revealed that the efforts made by BMW to enhance its resiliency can be improved through supplier diversification, digital technology, and a risk management system. Recommendations which emerged from these findings are supplier diversification, digital supply chain management, building strategic inventories, improving relationships with suppliers, artificial intelligence forecasting, and increased local sourcing.
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Chapter 5
[bookmark: _Toc236569288]Recommendations, Conclusion and Limitations
[bookmark: _Toc236569289]5.1 Introduction
This chapter makes recommendations based on the findings and literature review. It discusses managerial implications, theoretical contributions, research limitations and suggestions for future research. The recommendations are based on Supply Chain Risk Management, Supply Chain Resilience Theory, Dynamic Capabilities Theory, and the ScienceDirect (ScienceDirect, 2026a) Supply Chain Viability Framework (Padovano and Ivanov, 2025).
[bookmark: _Toc236569290]5.2 Recommendations for BMW
[bookmark: _Toc236569291]5.2.1 Enhance Supplier Diversification
The study findings revealed that supplier diversification was considered one of the most effective resilience strategies. BMW needs to diversify its suppliers, especially with regard to semiconductors as well as other critical parts. Having a wider range of suppliers and long-term contracts with alternative suppliers would be beneficial to have some flexibility and minimise the risk of disruptions (Ali and Aslani, 2023; Newaz et al., 2025).
[bookmark: _Toc236569292]5.2.2 Improve integration of the Digital Supply Chain
BMW needs to invest further in digital technologies like AI, machine learning, and real-time monitoring systems. Respondents highlighted the importance of AI-driven forecasting and visibility tools for improving decision-making and disruption management (ScienceDirect, 2025; Newaz et al., 2025).
[bookmark: _Toc236569293]5.2.3 Increase Strategic Inventory Buffers
Having safety stocks of key components can dampen the effects of supply disruptions. Strategic inventory buffers offer a buffer against shortages and ensure production continuity in uncertain times (Newaz et al., 2025).
[bookmark: _Toc236569294]5.2.4 Expand Nearshoring and Local Sourcing
Increase sourcing/nearshoring from regions where possible for BMW products. Local procurement minimises risks of transportation, shortens the lead time and increases supply chain responsiveness (Rensfeldt and Kniele, 2024).
[bookmark: _Toc236569295]5.2.5 Strengthen Supplier Relationships
Building long-term working relationships with important suppliers can lead to better information sharing, collaboration and joint risk management. Resilient supply chains are heavily reliant on resilient supplier relations (Jewell, 2025).
[bookmark: _Toc236569296]5.3 Managerial Implications
It appears that there is no one single solution for enhancing resilience in a supply chain, but rather a combination of strategies. Managers should seek to be both efficient and resilient, and also be aware of some risk factors, including semiconductor supply constraints, geopolitical conflicts, delays from suppliers, and transportation issues (Stenman et al., 2025). Strategic investments in the technology of digital technology and supplier diversification should continue to be invested. In addition, resilience needs to be ingrained throughout the organisation to ensure the least disruption of operations and customer satisfaction (Abou Chedid, 2023).
[bookmark: _Toc236569297]5.4 Theoretical Contribution
This research contributes to the theoretical framework of Supply Chain Risk Management through the evidence on the most influential factors that cause disruptions in the operations of a premium automobile manufacturer (ScienceDirect, 2025). Additionally, the study contributes to the theory of SCRT through the examination of the significance of supplier diversification, digitalisation, strategic stockpiling, and nearshoring as measures of resilience (Padovano and Ivanov, 2025). The findings emphasise the relevance of continuous adaptation of the supply chain to new risk sources based on a dynamic capabilities approach (Schulze, 2023). The research is also consistent with the supply chain viability framework because the results provide evidence on the relevance of strategies that could ensure the viability of supply chains under disruptive conditions (Ali and Aslani, 2023).
[bookmark: _Toc236569298]5.5 Research Limitations
There are some caveats. The study was conducted only for BMW, which restricted the generalisability of the findings (Yin, 2018). The number of 17 participants was limited and did not allow for statistical analysis (Saunders, Lewis and Thornhill, 2019). Additionally, the cross-sectional design provided perceptions at one point in time but did not investigate change over time (Schulze, 2023). Self-reported and sampling bias could also have affected responses (Turcic et al., 2024; Ali and Aslani, 2023).
[bookmark: _Toc236569299]5.6 Recommendations for Future Research
Further research is needed to generalise to a number of different car manufacturers to determine good practice. More research on larger samples and longitudinal designs could yield more insights into changing patterns of resilience strategies (ScienceDirect, 2026a). Specific resilience measures, such as supplier diversification, strategic inventory and digital technologies, should also be explored by researchers. Research on the impact of blockchain and artificial intelligence on SC resilience and the role of leadership within an organisation could be used to improve understanding of automotive SC resilience (Padovano and Ivanov, 2025; Nerlich, 2023).
[bookmark: _Toc236569300]5.7 Conclusion
This study examined the supply chain disruptions and problems faced by BMW. Semiconductor shortage, geopolitical tension, late suppliers, transportation disruption, the effect of the coronavirus disease (COVID-19), and rising material costs emerged as the main drivers of disruption. All these challenges affected BMW's production process, cost, delivery, and customer satisfaction negatively.
This research indicated that four practices, including supplier diversification, digital supply chain integration, inventory buffer, and supplier relationship improvement, can enhance the supplier's resilience. The results contribute to the existing supply chain risk management and supply chain resilience literature and offer some recommendations for BMW. As a whole, the research shows the significance of supplier resilience to remain competitive in the automotive industry. Generally, BMW can benefit from these initiatives to better cope with future disruptions while retaining a high-performance trend in the long run.



ELEMENT 2: RESEARCH PROCESS REFLECTION
1.0 Introduction
The following reflective essay discusses the learning experience that occurred in the dissertation that explored the issue of supply chain disruptions and operational issues at BMW. Improved my research, analytical and academic skills and had the benefit of building my understanding of supply chain resilience. The Gibbs' Reflective Cycle (1988) is used to structure the reflection, which consists of description, feelings, evaluation, analysis, conclusion and action planning.
2.0 Gibbs’ Reflective Cycle
Description
The research started with the choice of a subject related to disruptions in the supply chain of BMW. The topic was selected on the basis that it is relevant to the current issues facing the automotive sector: Semiconductor Crisis, Geopolitical Strife, Transportation disruptions and the impact of Covid-19. The tasks undertaken for the project were literature review, obtaining ethical approval, developing a questionnaire, data collection from the BMW employees, analysis of the collected data and finally the dissertation writing.
Information on factors causing disruption, operational impacts experienced and strategies adopted to be resilient were collected through a structured questionnaire using Google Forms. Content analysis (descriptive and thematic) was used in the analysis of the data. Access to the participants, time management and balancing academic work were challenges throughout. But with careful planning and the support of my supervisor, I was able to complete the study successfully.
Feelings
My motivation for the start of the project was that the topic was a big business problem. The study was very interesting when it came to researching a globally recognised organisation like BMW. I did have some uncertainty, however, particularly when it came to the ethical approval guidelines and participant recruitment.
I was worried about the lack of responses in order to be able to make any analysis. After the data were gathered, my confidence grew because there were clear patterns that appeared in the data. The process of writing a dissertation was challenging, but each step offered me a great feeling of accomplishment and boosted my confidence as a researcher.
Evaluation
There were some good aspects to the project. The relevance of the research topic was very pertinent and was backed up by the current literature. The questionnaire was able to provide useful quantitative and qualitative data provides in-depth examination of supply chain disruption and resilience strategies.
The results indicated that the most important issues for BMW include semiconductor shortages, geopolitical conflicts, delays from suppliers, and transportation problems. Operational impacts of the respondents were also mentioned, including lower production efficiency, higher costs, delays in delivery and lower customer satisfaction. The results highlighted the complexity of today's supply chains and the need for resilience strategies.
However, there were some restrictions that were apparent. Findings were limited to a sample size of 17 participants, which limited generalisability. Getting access to participants was difficult, and there was sometimes a time constraint on project management. Moreover, the statistical analysis may have been enriched by the application of more sophisticated statistical techniques.
Analysis
This project was a great learning experience for me in both academic and professional growth. My skills in literature review, identifying research gaps, questionnaire design and data analysis were enhanced. The experience also reinforced my knowledge of ethical research practice and informed consent and confidentiality.
The results had a positive impact on my knowledge about supply chain Resilience. The three most effective strategies for resilience were supplier diversification, using digital technologies, and strategic inventory buffers. The results confirmed the need for using several methods to reduce the risks in the supply chain effectively. I also saw the importance of organisations being cost-efficient without compromising on being resilient, especially in highly competitive sectors like the automotive industry.
On a personal level, it helped me develop my problem-solving skills, resilience and time management. The ability to persist, adapt and grow independently was necessary for running a large independent research project.
Conclusion
This dissertation has been a most fruitful learning experience of my academic career. It was one of the first to show the necessity of effective Planning, Critical Thinking and ethical awareness in successful Research. The project helped me develop my data collection, data analysis, and academic writing skills and enhanced my knowledge of supply chain resilience. Above all, it boosted my confidence as an independent researcher.
Action Plan
In future projects, I plan to create more realistic schedules, initiate ethical approval earlier and implement various data collection tools to improve participation. I also want to further develop my quantitative and qualitative analysis abilities with further training and practice. To further grow academically and professionally, I'll keep in touch with supervisors regularly and work to publish future studies.
3.0 Overall Reflection
Overall, it was a great dissertation experience, which has enriched my research skills, analytical skills and professional skills. While there were some issues with participation and time, the project offered lessons learned about supply chain resilience and current business issues. It strengthened my drive towards supply chain management and the importance of research for tackling practical organisational challenges. I believe that the work and learning I've acquired in this project will benefit my educational and working life.
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