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[bookmark: _Toc222003613]1. Introduction/Background/Research problem 
The automobile industry is a vital sector for the UK economy, employing hundreds of thousands of people in high-tech manufacturing, engineering, and supply chain roles, and producing over £14 billion in gross value added (SMMT, 2025). According to the British Chambers of Commerce (2025), a nation's competitiveness is determined by its product innovation, supply chain stability and responsiveness, and the "strategic infrastructure" of industrial resilience. Major events, such as Brexit, the COVID-19 pandemic, semiconductor shortages, and the Red Sea crisis of 2024–2025, rocked the industry during 2019–2024.
 A good example of how resilience has surpassed efficiency in manufacturing is the move from JIT (Just-in-Time) to JIC (Just-in-Case) inventory systems. The use of JIC buffers provides protection but carries the risk of excessive expenditures, whereas enterprises that depend only on JIT might have production halted by even small disturbances. Still, hybrid tactics are now within reach thanks to digital twins, which serve as virtual models of supply chains and allow businesses to simulate and adapt to shocks. The Internet of Things (IoT) and analytics are part of Industry 4.0, which increases openness and responsiveness; AI focused on humans is part of Industry 5.0, which enables better judgment. Manufacturers' ability to strike a balance between efficiency and resilience in difficult times depends heavily on integrating these digital tools (Spieske & Birkel, 2021).
The Red Sea crisis was the most disruptive event of this time. Shipping companies redirected goods away from the Suez Canal in response to attacks on commercial vessels in late 2023 and 2024, which increased freight costs and lengthened the transit time between Asia and Europe by 10-14 days (IRE Journals, 2025). The crisis hit JIT operations hard because UK automakers, including Bentley Motors Limited, ASTON MARTIN LAGONDA, and McLaren Automotive, rely on coordinated inbound component flows. The potential for short-term marine disruptions to have significant operational and financial impacts was demonstrated by delays that challenged lean manufacturing methods. In the face of extreme uncertainty, the crisis serves as a natural experiment demonstrating the limitations of JIT. 
Considering recent disturbances, the industry seems to be shifting towards JIC inventory systems. Despite JIT's praise for cutting waste and boosting efficiency, recent studies show that modern supply chains' competitive advantage is in resilience, not efficiency (Marsh McLennan, 2025). Extremely lean systems can increase risk, as shown by the "bullwhip effect," which is exacerbated by global shocks. According to recent research (ResearchGate, 2025), hybrid JIT-JIC models have the potential to offer a better long-term solution for cost control and operational continuity. Aston University Publications (2024) reports that, to deal with uncertainty, UK car companies are utilising "buffering" strategies such as safety stock, multi-sourcing, and supplier visibility. Thus, JIC appears to be a rebalancing of supply chain logic in response to systemic uncertainty, rather than a retreat from efficiency. 
Part of the digital revolution in manufacturing is the transition from JIT to JIC, which involves more than just a change in logistics. Improved inventory management without compromising agility is now possible thanks to technologies from Industry 4.0 and Industry 5.0. According to the International Journal of Production Research (2025), businesses may optimise stock levels, anticipate supply chain shocks, and even simulate disruptions using digital twins, predictive analytics, and Internet of Things (IoT) visibility. To build flexible supply networks, Industry 5.0 emphasises human-centric resilience by integrating AI into decision-making (Continuity & Resilience Review, 2025). Manufacturers may now implement JIC while maintaining operational efficiency thanks to these technologies, proving that digital competency is essential for supply chain resilience. 
Taken as a whole, these dynamics reveal a gap in the literature. Although previous interruptions revealed weaknesses, academic studies have not examined how the Red Sea crisis of 2024–2025 accelerated the transition from JIT to JIC in the United Kingdom's automotive manufacturing sector. There is a lack of research comparing the inventory strategies and operating models used by Bentley Motors Limited, ASTON MARTIN LAGONDA, and McLaren Automotive. This dissertation examines how Industry 4.0 and 5.0 technologies promote resilience and the operational and financial impacts of this transition. It can learn from this how the automotive supply chains in the UK will need to change to be competitive during this uncertain time.
The research critically evaluates why and how UK automotive manufacturers' transition from JIT to JIC inventory strategies—mediated by digital technologies and dynamic capabilities—can affect their competitive advantage and financial outcomes during systemic disruptions like the Red Sea crisis.














[bookmark: _Toc222003614]2. Research Aim, Objectives, and Questions
This dissertation aims to analyse the transition from Just-in-Time to Just-in-Case inventory strategies among UK automotive manufacturers by examining operational and financial indicators and evaluating the role of digital capabilities during the period 2019–2024, with particular emphasis on changes occurring during the 2024–2025 Red Sea crisis (Ivanov, 2021). Automotive companies, including Bentley Motors Limited, ASTON MARTIN LAGONDA, and McLaren Automotive, had their weaknesses revealed during the Red Sea crisis of 2024–2025, which drastically altered maritime flows into Europe. More companies started using Just-in-Case (JIC) strategies to safeguard operational continuity and financial performance when long transit delays disrupted synchronised production processes. This change prompts important questions about the evolving nature of inventory models and the skills needed to maintain resilience in times of unpredictability.
Research Objectives: 
Research Objective 1 (aligned with RQ1):
To examine how these three UK automotive manufacturers shifted from JIT to JIC inventory strategies between 2019 and 2024
Research Objective 2 (aligned with RQ2):
To evaluate the operational and financial impacts of the Red Sea crisis by comparing pre‑crisis (2019–2022) and crisis‑period (2023–2024), in resilience‑related metrics reported by the mentioned manufacturers.
Research Objective 3 (aligned with RQ3):
To evaluate the role of Industry 4.0 and Industry 5.0 technologies in hybrid inventory models, using a Digital Capability Checklist and thematic analysis of management disclosures.
Research Questions
RQ1: How did the shift from JIT to JIC inventory strategies manifest in the UK automotive sector between 2019 and 2024?
RQ2: What financial and operational impacts did this transition have on major UK automotive manufacturers during the Red Sea crisis?
RQ3: To what extent can Industry 4.0 and Industry 5.0 technologies enhance supply chain resilience and support hybrid JIT–JIC inventory models?
Therefore, it is important to critically review the current literature to set the issue in context, identify theoretical and empirical gaps, and lay the foundation for the analysis before investigating into how UK automakers are shifting their inventory strategies in reaction to growing global disruptions.
[bookmark: _Toc222003615]3. Preliminary Literature Review 
[bookmark: _Toc222003616]3.1. Supply‑chain complexity as the structural context
According to recent research, the structural complexity of today's automotive supply chain increases the risk of disruption, and it is not limited to global markets. The authors Ali, Ismail, and Arslan (2023) show that the likelihood of local shocks propagating internationally has increased due to greater systemic complexity stemming from economic interconnectedness and geopolitical fragmentation. Some empirical evidence supporting this idea shows a substantial correlation between complexity indicators (such as geographic dispersion and supplier tiers) and disruption susceptibility. Explain how complexity turns discrete situations like blocking ships into multiple-stage interruptions, challenging the assumptions of perfectly synchronised JIT systems. To evaluate JIT→JIC, it is important to recognise that complexity is a significant element in current risk exposure (Ali et al., 2023; Nikookar et al., 2021).
Though JIT inventory systems get a lot of good press for their efficiency, it's important to note that this benefit is context-dependent and applies only to well-maintained systems. Shortages in lean systems may spike to unanticipated levels when volatility rises, for example due to transportation delays or regional conflicts (Durach, Wieland and Jose, 2015; Barney, 2012). Herein lies a fatal defect: methods predicated on the maximisation of efficiency erode the ability to absorb shocks. Given that regular interruptions threaten continuity, producers must weigh the benefits and risks of maintaining a small buffer. A sensible solution would be to include JIC buffers in the supply chain to prevent unexpected tail risks from compromising efficiency. This way, resilience can be incorporated into the chain without sacrificing the advantages of lean operations (Stackpole, 2022). 
According to Wieland and Durach (2021), resilience is now seen as a complex skill that includes adaptation, transformation, and determination, rather than as a single outcome. Durach et al. (2015) provide useful insights into risk management and resilience, whereas Nikookar and Yanadori (2022) emphasise the importance of assets that promote resilience, such as safety stock and multi-sourcing, in generating value. Rather than seeing JIC as inefficient hoarding, this theoretical change reframes it as an investment in resilience assets that enable businesses to persist and adapt. According to Durach et al. (2015) and Wieland and Durach (2021), JIT and JIC may be viewed as additional approaches within a resilience portfolio. Due to this conflict between efficiency and resilience, manufacturers must ask how and why their dynamic capabilities must grow to detect, capture, and modify environmental shocks and adapt inventory strategies.



[bookmark: _Toc222003617]3.2. Dynamic Capability Theory (DCT) as a useful lens
DCT emphasises detecting, controlling, and reconfiguration as management practices that help organisations adapt to changing environments.
The application of Dynamic Capability Theory to supply chains provides useful insights into how businesses can detect disturbances, seize opportunities, and adjust their inventory or logistics strategies.
 Manufacturers may get a better understanding of how to go from JIT to JIC without sacrificing competitiveness by reading this theoretical viewpoint. The importance of developing capabilities for rapid inventory reallocation, supplier changes, and digital orchestration is emphasised. Because it links strategic inventory changes to environmental shocks, DCT provides a strong lens for examining how businesses adapt to uncertain environments (Helfat & Peteraf, 2015; Teece, 2007).
[bookmark: _Toc222003618]3.3. Industry 4.0 technologies as enablers of hybrid JIT–JIC
The operational accelerators provided by digital technologies are increasingly discussed in the literature, allowing businesses to strike a balance between supply chain efficiency and resilience. Some of the innovations that have contributed to increased openness and flexibility in recent years include the IoT, digital twins, and predictive analytics, all of which are essential to Industry 4.0. Businesses may make better, faster decisions about inventory buffers when they digitalise their processes, as this reduces information latency. With better information exchange, the bullwhip effect may be avoided, allowing specific JIC buffers to be retained without compromising lean flows in other areas. Hybrid inventory models can only be fully used by digitally advanced enterprises, hence digital maturity is ultimately necessary for their successful application (Spieske and Birkel, 2021; Xu et al., 2020).
[bookmark: _Toc222003619]3.4.  IDT and SCREM can materially affect resilience outcomes
Intelligent digital twins and SCREM (Supply Chain Risk and Event Management) are two new practical solutions that have recently been developed to aid in the operationalisation of predictive resilience in supply chains. Ivanov et al. (2019) and Li et al. (2025) conducted simulation experiments that demonstrated SCREM, enabled by the Internet of Things (IoT), may decrease lead-time variation. Meanwhile, collaborating with partners might further enhance resilience. If these tools work as advertised, they will enable businesses to apply predictive-model-based targeted JIC buffers, reducing resilience costs. Nevertheless, it is crucial to conduct empirical validations of their efficacy and transferability in real-world manufacturing scenarios (Dubey et al. (2020).



[bookmark: _Toc222003620]3.5. Gaps and the need for comparative, firm‑level analysis
Despite substantial theoretical study, the Red Sea crisis remains a shock that has not been thoroughly investigated experimentally, particularly regarding how enterprises adopt hybrid inventory approaches. Two macro-level studies, Ali et al. (2023) and Stackpole (2022), reveal longer lead times and higher freight costs, but few explain how these variables drive disruption-driven firm-level operational reconfigurations.
There needs to be comparative case research to ensure that legislative and management advice are not unduly general, especially given that results are likely influenced by differences in digital maturity, supplier portfolios, and financial buffers. This gap is crucial. Accordingly, in order to verify assertions about digital enablers, practical aspects of hybrid JIT-JIC models, and dynamic capabilities, a concentrated comparative analysis of Bentley Motors Limited, ASTON MARTIN LAGONDA, and McLaren Automotive is required.
To verify this claim, new research shows that most studies rely on industry-wide statistics to draw conclusions about resilience, ignoring the complex effects at the business level. For example, Queiroz et al. (2022) highlight the need to compare companies in depth and to examine how they adapt to epidemics and crises. Currently, the effects on supply chains are generally sketched in broad strokes, but the specific ways enterprises adjust are not widely researched.
[bookmark: _Toc222003621]3.6. Geopolitical Disruption and Strategic Supply Chain Resilience: Red Sea Crisis Insights
The Red Sea crisis began in late 2023 when Houthi rebels assaulted commercial vessels on this major shipping route to put pressure on the government and stop trade throughout the world. Armed conflict and geopolitical tensions made shipping routes less stable until early 2025. This illustrates how regional volatility can affect supply chain resilience and prompt firms to reassess their risks. The Red Sea scenario indicates that issues in this vital shipping corridor may have global implications, emphasising the geopolitical relevance of supply chain resilience. If manufacturing and logistics managers ignore chokepoints like the Red Sea, they risk unexpected rerouting, higher shipping costs, and longer delays. Since late 2023, global shipping networks have rapidly changed in response to a rise in armed assaults and geopolitical tensions. This has cut the number of containers that can pass through the Suez Canal by 50% and added up to two weeks to transit times (Hamed, A.M.K., 2025). How companies react affects their issue count. Set up several channels, monitor hazards in real time, and interact with security agencies. Resilience seems to be shaped more by the ability to predict, modify, and coordinate geopolitical shock responses than by technology. To compete during the Red Sea crisis, rethink the supply chain. Notteboom, Haralambides, and Cullinane (2024) integrate geopolitical risk assessment with adaptive logistics.

[bookmark: _Toc222003622]4. Methodology (including ethics)
The case study approach allows tracing causal mechanisms—sensing, seizing, and reconfiguration—central to Dynamic Capability Theory while enabling cross-case comparison to reveal conditional effects (Yin, 2022). This study uses a comparative, secondary-data case study design to examine how Bentley Motors Limited, ASTON MARTIN LAGONDA, and McLaren Automotive went from JIT to JIC from 2019 to 2024. The study relies solely on publicly accessible secondary sources to ensure ethical clarity and replicability. It uses purposive sampling to select the three manufacturers because they are typical in size and in supply chain exposure in the UK automotive industry (Saunders, Lewis & Thornhill, 2022). This research approach is defensible because it enables it to examine whether and how companies changed their inventory rules in response to the Red Sea crisis, rather than merely recounting what happened.
To put theoretical claims to the test, it operationalises key constructs into measurable indicators. For inventory strategy, it uses Inventory Turnover and Days Inventory Outstanding (DIO) from audited annual reports as proxies. For dynamic capabilities, it uses a coded index of sensing, seizing, and reconfiguration actions from investor presentations and management commentary. By tracking the presence or absence of fundamental Industry 4.0 technologies across the three organisations, a Digital Capability Checklist was used to evaluate their digital maturity. To measure resilience-related themes, including sensing disruptions, buffering methods, and digitalisation, management comments and strategy documents were analysed using Thematic Occurrence Coding (Spieske & Birkel, 2021). Kembro and Selviaridis (2021) state that, to ensure data reproducibility, they triangulate three streams of information: audited financial statements and Companies House filings (2019–2024), corporate disclosures (strategy documents and press releases), and industry/logistics datasets (freight indices and lead time reports). Numeric data is stored in SQL, while textual data is thematically coded in SQL and visualised in Power BI to capture episodes of managerial reconfiguration. The research may determine the reasons behind organisations' inventory response choices and the role of digital and managerial skills in mediating those decisions, using mixed-methods operationalisation (Petticrew & Roberts, 2021). During the Red Sea crisis, a Before-During-After Comparative Trend Analysis assessed changes in supply-chain and financial data. Inventory Turnover and Days Inventory Outstanding were sourced from annual reports to show changes in inventory strategy.
Although the research will still acknowledge limitations from uneven reporting and attribution concerns, the use of publicly available secondary data reduces ethical risk and improves validity through sensitivity tests and triangulation (e.g., various ratio measures, lag alternatives). The project schedule, major risks, and their solutions are detailed in the next section.
[bookmark: _Toc222003623]5. Risks
The research faces three key risks: insufficient information, reporting discrepancies, and time constraints. Comparing findings is challenging due to the lack of depth and timeliness in company reports. If firms exclusively convey good news, this might lead to biases or incorrect information. Checking many sources helps, but not always. Since interviews are limited, the study employs thorough coding and double-checking to ensure that findings are reliable, even when some confusion exists (Saunders et al., 2022).
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	Phase
	Key Tasks
	Deliverable
	Start Date
	End Date

	1. Finalise proposal & data plan
	· Refine proposal;
·  build codebook;
· identify annual reports and indices
	· Final proposal; 
· data inventory
	01/02/2026
	14/02/2026

	2. Data collection
	· Download annual reports; 
· Companies House filings; 
· freight indices; 
· press releases
	· SQL database of numerical data;
· text dataset
	15/02/2026
	28/02/2026

	3. Data cleaning & operationalisation
	· Calculate ratios; create Digital Maturity Index;
· validate time series
	· Cleaned datasets;
· calculation scripts (SQL)
	01/03/2026
	10/03/2026

	4. Quantitative analysis
	· Interrupted time-series; 
· regressions;
· correlation matrices
	· Analysis outputs; tables; 
· statistical notes
	11/03/2026
	31/03/2026

	5. Qualitative analysis
	· Thematic coding of management commentary; 
· DCT coding
	· Thematic maps;
· Dynamic Capability scores
	01/04/2026
	15/04/2026

	6. Visualisation & dashboarding
	· Build Power BI dashboards;
· scenario simulations; 
· crisis model
	· Interactive Power BI dashboard;
· Static figures for dissertation
	16/04/2026
	25/04/2026

	7. Write-up & submission preparation
	· Draft chapters; integrate visuals; final edits
	· Full dissertation draft;
· Submission files
	26/04/2026
	03/05/2026
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