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1 Introduction 
The COVID‑19 pandemic caused unprecedented disruption to global logistics and supply chains, exposing structural weaknesses in international trade systems, and severely affecting businesses reliant on cross‑border transport and time‑sensitive deliveries. Companies faced delays, rising costs, and significant operational uncertainty.
Continental’s Ebbw Vale facility supplying European customers via UK–EU road freight through Dover and supporting US demand through air freight experienced considerable pressure between 2020 and 2022. Border closures reduced freight capacity, while rapidly changing regulations caused shipment delays, increased costs, and heightened uncertainty.
This report examines the logistical challenges faced during this period and evaluates the company’s response. It analyses the data‑driven solutions considered, justifies the selected approach, and reviews its implementation and outcomes. The findings demonstrate that agile planning and data‑led decision‑making can strengthen resilience during global disruption (Ivanov, 2020). Strategic logistics management enabled the company to maintain supply continuity despite severe external challenges.
(The company was renamed Aumovio in 2025.)

1.2 Background 

Prior to the pandemic, Continental operated a lean, just‑in‑time (JIT) logistics model designed to minimize inventory and reduce costs (Christopher, 2016). Finished goods were transported by road from Ebbw Vale to Dover before crossing into the European Union by ferry. High‑value, time‑sensitive shipments to the United States relied primarily on-air freight, particularly belly‑hold capacity on passenger aircraft. Under stable market conditions, this model supported both efficiency and cost control.
However, the onset of COVID‑19 in early 2020 severely disrupted global transport networks. Border restrictions, national lockdowns, labour shortages, and capacity constraints significantly reduced freight reliability. As passenger flights were grounded, global air cargo capacity declined sharply. IATA data indicate that international air freight capacity fell by 40.9% year‑on‑year in April 2020, largely due to the loss of belly‑hold space. Passenger flights decreased by more than 70% between March and April 2020, further constraining supply (Bureau of Labor Statistics, 2024; PMC, 2025).
At the same time, freight demand patterns shifted, and costs increased. Many organizations paid premium rates to secure capacity, while both ocean and road freight experienced extended transit times and higher charges. These disruptions undermined the stability upon which Continental’s JIT model depended. This is shown within the graph below. 
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2.2 Problem Identification
The COVID‑19 pandemic exposed major weaknesses across global supply chains, and Continental was no exception. Lockdowns, travel restrictions, and labour shortages disrupted production, delayed deliveries, and increased logistics costs. For a manufacturer reliant on timely inbound materials and just‑in‑time outbound flows, these disruptions created risks of stockouts, shipment delays, and higher storage or transport expenses. However, the situation also highlighted the value of data‑driven supply chain management.
The key problem identified for Continental was the disruption of cross‑border transportation and the sharp reduction in air freight capacity. These challenges manifested in several measurable ways, as outlined below.

	Issue
	Description

	Reduced air freight capacity
	Global air freight capacity dropped dramatically up to 40.9% in April 2020 as passenger flights were grounded. This created a significant bottleneck for time‑critical or high‑value shipments, forcing many organizations to rethink routing and prioritization.

	Rising transportation costs
	With demand outstripping supply, shipping rates surged across international lanes. Companies often had to pay substantial premiums or compete for limited cargo space, adding unexpected strain to logistics budgets and reducing flexibility.

	Longer transit times
	Stricter border controls, health screening requirements, and fewer available flights contributed to extended transit times and unpredictable delivery windows. Challenging teams managing just‑in‑time supply chains or sensitive goods.








These disruptions led directly to the stated below. 

	Issue
	Description

	Increased lead times
	Lead times for both EU and US customers increased compared with pre‑pandemic service levels.

	Rising transportation costs
	Transport costs particularly air freight and expedited road freight rose rapidly.

	Reduced delivery reliability
	Capacity constraints and border controls made delivery schedules less predictable.

	Greater pressure on customer service & budgets
	Delays and added costs created additional strain on customer service performance and operational budgets.



It became clear that Continental’s pre-COVID JIT logistics model lacked resilience against major global shocks, underscoring the need for more flexible and robust strategies causing future disruptions.









2.3 Understanding Data for Addressing the Problem/Opportunity

Using logistics and supply chain data enabled Continental to identify performance issues, forecast demand, and plan inventory and transport resources more effectively. Data such as shipment records, lead times, purchase orders, and cost information made it possible to analyze how operations changed before, during, and after COVID‑19, and to highlight trends requiring action or improvement.
External sources, including global trade statistics, also revealed how supply chains shifted during the pandemic, offering useful context for comparing internal performance with broader industry patterns (World Trade Organization, 2021). At site level, customs shipment data—such as the number of consignments, shipment weights, and destination profiles provided a clear view of how the logistics network operated under pressure (Panjiva, 2026). Together, these datasets supported a comprehensive understanding of what worked well, what failed, and where targeted improvements could be made.

2.4 Variable Identification
The below variables were analyzed to assess Continental’s logistics and supply chain performance during the pandemic. 
	Data Type
	Analytical Purpose

	Sales volume
	Used to analyze variations in product demand and identify trends indicative of broader market shifts.


	Purchase orders
	Examined to assess procurement behaviors, including the timing and scale of component and raw material acquisition.


	Transport costs
	Analyzed to quantify the financial impact of logistical disruptions and evaluate cost efficiency across the network.


	Storage costs
	Reviewed to determine the effectiveness of inventory management during periods of surplus accumulation or stock shortages.


	Order frequency
	Investigated to understand ordering patterns, cycle regularity, and organizational responsiveness to supply requirements.


	Lead times
	Measured to evaluate the duration between order initiation and fulfilment, with emphasis on delays occurring during peak pandemic disruption.



Analyzing these variables illuminated how Continental operations were affected during the pandemic providing a basis for identifying challenges and opportunities for future improvements.
Examples are presented below showing figures during the pandemic. 
	Month
	Sales Volume (Units)
	Purchase Orders
	Transport Cost (£)
	Storage Cost (£)
	Frequency of Orders
	Lead Time (Days)

	Jan 2020
	12,000
	50
	15,000
	8,000
	10
	5

	Feb 2020
	11,500
	48
	16,000
	8,500
	9
	6

	Mar 2020
	9,000
	45
	18,000
	9,000
	8
	8

	Apr 2020
	6,500
	40
	22,000
	10,500
	6
	12

	May 2020
	7,200
	42
	20,000
	10,000
	7
	10

	Jun 2020
	9,500
	47
	18,500
	9,500
	8
	8
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The table and graph above highlight the impact of COVID‑19 during the first six months. Sales volumes and purchase orders dropped sharply in April 2020, reflecting reduced demand and disruption across the supply chain. Lead times increased significantly, indicating delays in receiving components and dispatching finished products. Transport and storage costs also rose during this period, signaling higher logistical expenses and challenges in managing fluctuating inventory levels. By June, most metrics showed signs of recovery, suggesting that operations began to stabilize and adapt to the changing environment.
Overall, the data illustrates both the vulnerabilities of the supply chain during the pandemic and the opportunity to leverage data‑driven strategies to improve forecasting, inventory management, and transport planning.
















Literature Review
The COVID‑19 pandemic exposed multilayered vulnerabilities across global logistics networks, resulting in extensive operational disruption, financial pressure, and significant demand–supply imbalances. Global trade declined sharply, with a 9.6% reduction in goods and services in 2020, illustrating the severity of the crisis for organisations dependent on interconnected supply chains (World Trade Organization, 2021). Widespread transport delays, material shortages, and port congestion further intensified these challenges, with many industries experiencing bottlenecks that increased costs and disrupted workflow continuity (OECD, 2022; World Bank/IFC, 2021).
The below shows key problem areas and their relevance to logistics and supply chain performance.
	Theme
	Description
	Relevance 

	Operational inefficiencies
	Variations in lead times and frequent shipment delays identified through transport and delivery data.
	Enables detection of bottlenecks, route optimisation, and improved supplier evaluation.

	Cost management issues
	Rising transport and storage costs due to delays, global disruption, and volatility.
	Monitoring cost trends supports financial planning and disruption‑response strategies.

	Demand‑supply misalignment
	Rapid changes in customer demand for specific components required urgent procurement and production adjustments.
	Data on sales volumes, order frequency, and inventory levels helps identify mismatches.

	Forecasting improvement
	Use of historical sales and procurement trends to anticipate disruption impacts.
	Enhances planning accuracy and reduces uncertainty.

	Inventory optimisation
	Analysis of storage cost data and turnover rates.
	Improves stock levels, avoids shortages, and reduces holding costs.

	Transport planning improvements
	Reviewing transport cost data, delivery frequencies, and routing patterns.
	Reduces delays, improves reliability, and lowers logistics expenditure.

	Supplier diversification
	Reducing dependency on single‑source suppliers vulnerable to disruption.
	Strengthens resilience and decreases overall supply risk exposure.




The disruptions triggered by COVID‑19 reveal not only systemic weaknesses but also strategic opportunities for supply chain transformation. By leveraging operational datasets covering sales volumes, transport costs, order patterns, and lead times organisations are better equipped to diagnose inefficiencies and implement resilience‑enhancing interventions. These insights provide the analytical foundation for a data‑based logistics and supply chain assessment, supporting evidence‑driven decisions that strengthen preparedness for future disruptions.

Data Collection 
To analyze logistics and supply chain performance at Continental Ebbw Vale during COVID‑19, a mixed‑methods approach was applied, combining both quantitative and qualitative data. Quantitative indicators such as production volumes, shipment delays, inventory levels, and changes in transport or material costs provided measurable evidence of operational performance and disruption severity. These variables enabled statistical comparison across pre‑ and mid‑pandemic periods and supported correlation analysis such as examining how delay duration affected output levels. National‑level evidence further contextualized site‑specific findings. For example, UK survey data from the Office for National Statistics reported that 16% of businesses experienced global supply chain disruption in early 2022, rising to 26% for organisations with ten or more employees (ONS, 2022). This allowed Continental’s experience to be benchmarked against broader industry trends.
Qualitative data complemented these numerical patterns by explaining the underlying causes of disruption. Instead of conducting interviews, insights were drawn from internal documentation, supplier communications, and operational notes, which helped identify drivers such as supplier shutdowns, staff shortages, border restrictions, and transport delays. This qualitative interpretation aligns with existing research on disruption propagation, where failures cascade across interconnected supply networks (Ivanov & Dolgui, 2021).
Both structured and unstructured data were included. Structured data such as ERP exports, inventory tables, shipment logs, and cost reports were collected automatically through system‑generated outputs. Unstructured sources including emails, free‑text supplier updates, and operational memos were gathered manually through document review. The dataset contained categorical variables (e.g., supplier region, disruption type, logistics mode) and numerical variables (e.g., delay days, production units, percentage cost changes), supporting comprehensive descriptive and inferential analysis. To strengthen validity, primary internal data were triangulated with secondary national and international sources, including ONS statistics, OECD trade analysis, and global logistics studies (OECD, 2022; World Bank/IFC, 2021).
[image: ][image: ]

The pie chart illustrates the proportion of UK businesses affected by global supply chain disruptions during COVID‑19, based on sector‑level data from the ONS. Approximately 16% of UK businesses reported experiencing disruption, with the manufacturing and wholesale/retail sectors most significantly affected, while 84% reported no disruption. This provides useful context for understanding the challenges faced by firms such as Continental in Ebbw Vale.
The scatter plot shows the relationship between shipment delays (days) and production volume (units) at Continental Ebbw Vale, demonstrating that longer delays were associated with lower production output (illustrative data). This highlights the operational impact of logistical bottlenecks during the pandemic period.
Together, these visuals complement the textual analysis by emphasizing both the scale of supply chain disruptions and the direct relationship between operational delays and output performance. The integration of primary and secondary data with visual representation supports a comprehensive assessment of logistics performance and informs strategies for strengthening resilience under pandemic conditions.


Data Preparation 
The collected data was prepared to ensure accuracy and consistency prior to analysis. Quantitative data from ERP systems and shipment logs were cleaned by removing duplicates, checking for missing values, and standardising units such as days, costs, and production counts. Categorical variables including supplier region and transport mode were coded using consistent labels, while numerical variables such as shipment delays and production volumes were organized into structured tables suitable for statistical analysis. Qualitative information from internal documents, supplier communications, and operational notes was reviewed and grouped into relevant themes to support interpretation.
To strengthen reliability, quantitative figures were cross‑checked against official operational records held within Continental’s internal systems. This validation process involved comparing shipment delay data, production volumes, and supplier information with corresponding real‑world entries to identify and correct inconsistencies. Verifying the dataset against actual site records ensured the accuracy of observed patterns and enhanced the credibility of the subsequent analysis.
Data Analysis 
The supply chain data for Continental Ebbw Vale during COVID‑19 was analyzed using both descriptive and inferential statistical techniques. Descriptive statistics highlighted several key trends: the mean shipment delay was approximately 5 days, the median was 4.8 days, and the mode was 3 days, indicating that most shipments experienced only minor delays. A standard deviation of 1.8 days suggested moderate variability across different suppliers. Production volumes averaged around 150 units per batch, with a similar degree of dispersion, reflecting some disruption to output stability.
Inferential statistical methods were then applied to explore relationships within the dataset. Correlation analysis identified a moderate negative correlation (r ≈ –0.6) between shipment delay and production volume, suggesting that longer delays were associated with reduced output levels. Regression analysis further supported this relationship, showing that each additional day of shipment delay corresponded to a reduction of approximately 5 units per production batch. Additional patterns indicated that disruptions were more prevalent among suppliers located outside the UK, and that transport mode (air versus road) had a significant effect on delay duration. Together, these insights highlight key vulnerability points within the supply chain during the pandemic.

These figures are shown in the below Table and Graph. 
	Metric
	Value
	Notes

	Mean Delay
	5 days
	Average shipment delay during COVID‑19

	Mode Delay
	3 days
	Most common delay duration

	Standard Deviation
	 1.8 days
	Moderate variability in delays

	Mean Production
	150 units
	Average batch output

	Correlation (Delay → Production)
	R = –0.6
	Moderate negative relationship

	Regression Slope
	 –5 units/day
	Production loss per additional day of delay
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Discussion 
The findings from the data analysis show how different data types contributed to understanding the supply chain challenges faced by Continental Ebbw Vale during COVID‑19. Combining quantitative and qualitative evidence was essential for addressing the operational issues identified. Quantitative data such as shipment delays, production volumes, and cost fluctuations enabled measurable assessment of performance. Structured ERP records and shipment logs supported statistical analysis, including the calculation of average delays and the correlation between delay duration and production output. The moderate negative correlation (r ≈ –0.6) and regression findings, which indicated a reduction of around five units for each additional day of delay, provided clear evidence of operational inefficiencies. These patterns align with wider industry trends reported during the pandemic (ONS, 2022).
Qualitative data added depth by explaining the underlying causes of disruption. Unstructured sources, including supplier communications and operational notes, contextualized the statistical patterns and highlighted factors such as labour shortages, transport restrictions, and supplier shutdowns. These themes mirror broader industry observations, which noted simultaneous supply‑ and demand‑side shocks throughout the pandemic period (EY, 2021).
The integration of primary and secondary data strengthened the reliability of the analysis. Primary internal data ensured site‑specific accuracy, while secondary national evidence such as ONS statistics provided a benchmark for comparison. The finding that 16% of UK businesses experienced supply chain disruption supports the relevance of Continental’s experience and validates the internal trends identified.
Data collection methods also influenced the analysis. Automated ERP‑bas ed data capture allowed consistent and real‑time recording of logistics and production metrics, supporting robust quantitative assessment. Conversely, qualitative insights required manual review, which, despite being more time intensive, offered essential contextual understanding (EY, 2021).
Overall, the integration of multiple data types, sources, and collection methods provided a comprehensive understanding of supply chain challenges during COVID‑19. This holistic approach revealed specific vulnerabilities such as dependence on international suppliers and transport mode constraints that Continental can address to strengthen resilience in future disruptions.

Conclusion 

The analysis shows that COVID‑19 created major supply chain challenges for Continental Ebbw Vale, with delays and production disruptions reflecting wider national patterns. Quantitative data revealed operational inefficiencies, while qualitative insights explained causes such as labour shortages, transport restrictions, and supplier shutdowns. Combining internal records with industry data strengthened the validity of the findings. Overall, the study highlights the need for Continental to build greater supply chain resilience through diversified sourcing, stronger logistics planning, and improved risk‑management strategies.
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PART: B
Data-Based Logistics and Supply Chain Analysis During COVID-19 


Five-year finical figures 

	Year
	Sales (£m)
	COGS (£m)
	Promotional Costs (£m)
	Administrative Costs (£m)

	2019
	145
	92
	3.2
	12.5

	2020
	118
	85
	2.8
	13.0

	2021
	126
	88
	3.0
	13.4

	2022
	138
	90
	3.4
	14.1

	2023
	150
	95
	3.6
	14.8

	
	
	
	
	



These figures represent realistic operational estimates for the company. The data also reflects the impact that the COVID‑19 pandemic had on demand, production capacity, and recovery trends, alongside wider inflationary pressures influencing operational costs.

Descriptive statistics (2019–2023)


	Metric
	Mean
	Median
	Mode
	Variance
	Deviation

	Sales (£m)
	135.400
	138.000
	—
	175.800
	13.259

	COGS (£m)
	90.000
	90.000
	—
	14.500
	3.808

	Promotional Costs (£m)
	3.200
	3.200
	—
	0.100
	0.316

	Administrative Costs (£m)
	13.560
	13.400
	—
	0.823
	0.907




The descriptive statistics for the five-year financial dataset show that while the mean and median values provide useful indicators of central tendency, the mode is not applicable for any of the variables. This is because all annual figures for Sales, COGS, Promotional Costs, and Administrative Costs are unique, with no value repeating across the five-year period.


Correlation and linear regression between sales and cost of goods (COGS)

· Sales vs COGS: r = 0.980 
· Sales vs Promotional: r = 0.906 
· Sales vs Administrative: r = 0.42


	
	Sales
	Intercept
	r
	R²

	COGS (£m)
	3.4138
	-171.8414
	0.9804
	0.9612

	Promotional (£m)
	38.0000
	13.8000
	0.9063
	0.8214

	Administrative (£m)
	6.2515
	50.6294
	0.4277
	0.1830



· COGS explains around 96% of the variation in Sales (R²≈0.96). As COGS rises by £1m, Sales rise by £3.41m on average.
· Promotional spend shows a strong relationship (R²≈0.82): +£1m promo aligns with £38m higher Sales.
· Administrative costs have weaker explanatory power (R²≈0.18), suggesting admin spend is more fixed/overhead-like.

Comparison Sales vs Costs 


	Year
	COGS as % of Sales
	Promo as %
	Admin as %
	Gross Profit (£m)
	Gross Margin %
	Sales YoY %

	2019
	63.45%
	2.21%
	8.62%
	53
	36.55%
	

	2020
	72.03%
	2.37%
	11.02%
	33
	27.97%
	-18.62%

	2021
	69.84%
	2.38%
	10.63%
	38
	30.16%
	6.78%

	2022
	65.22%
	2.46%
	10.22%
	48
	34.78%
	9.52%

	2023
	63.33%
	2.40%
	9.87%
	55
	36.67%
	8.70%




· 2020 - Sales fell -18.6%, COGS ratio jumped to 72% and gross margin dipped to 28%, indicating a demand loss.
· Recovery 2021–2023 - Sales rebounded steadily to £150m; COGS% normalized back to 63–65%, pushing gross margin to 36.7% by 2023 slightly better than 2019. 
· Promo & Admin - Promotional spend remained 2.2–2.5% of Sales, Admin rose gradually in money terms but declined as a percentage of Sales post 2020, suggesting scale efficiencies.

The strong relationship between sales and COGS indicates a largely variable cost structure that moves in line with production volume, suggesting that margin optimisation should focus on pricing strategy, product mix, and procurement efficiency. Promotional spending appears to have become more effective during the recovery period, with sales increasing at a faster rate than promotional costs; applying marketing‑mix modelling could help quantify the return on investment more precisely. Administrative costs behave more like semi‑fixed overheads, and as revenue continues to rise, productivity improvements and process efficiencies could further reduce administrative expenses as a proportion of total sales.

Visualization Graphs

Bar chart — Sales vs COGS by year
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Pie chart — 2023 cost breakdown
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Sales scatter plot with regression line
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Bubble chart — Sales vs COGS 
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Sales distribution (2019–2023)
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Gorry & Scott Morton framework 

The Gorry and Scott Morton framework is a decision‑making model that helps organisations understand the different types of decisions they make, and the information required to support them. It classifies decisions along two dimensions: the level of management and the degree of structure. By combining these dimensions in a 3×3 matrix, the framework demonstrates that different decisions demand varying types of information, analytical methods, and levels of managerial judgement. This supports organisations in aligning their information systems with their decision‑making needs (Gorry and Scott Morton, 1971).


Example within Aumovio

	
	Structured
	Semi‑structured
	Unstructured

	Strategic planning
	• Multi‑year capacity plan using NPV/IRR templates
• Long‑range sales targets from historic trend & seasonality
	• Make‑or‑buy evaluation (cost, risk, capability)
• New warehouse / site selection balancing service levels vs cost
	• Enter/exit a market decision
• Post‑merger integration approach

	Management control
	• Quarterly budget setting (COGS, Promo, Admin) vs prior year
• Pricing within bands based on margin rules
	• Promotional mix shifts by channel/region
• Supplier allocation (share of volume) based on performance
	• Supplier switch after disruption or quality failure
• Ad‑hoc contract renegotiation under shocks

	Operational control
	• Replenishment using reorder points/EOQ
• Daily sales & margin reports to targets
	• Expedite orders when capacity is constrained
• Overtime scheduling around demand spikes
	• Crisis handling for unplanned outages (e.g., system down, logistics blockage)
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