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Introduction

Online grocery delivery services operate in time-critical and cost-sensitive environments. Grocer Quick is currently experiencing inefficiencies in its delivery routing process, leading to increased fuel consumption and delayed deliveries. Effective route optimisation is essential to maintain customer satisfaction, reduce operational costs, and minimise environmental impact. This report analyses the delivery routing challenges faced by Grocer Quick and develops a structured, generic solution using abstract thinking and problem-solving techniques. The proposed approach focuses on efficient order allocation, minimisation of total travel distance, and ensuring all deliveries are completed within a maximum delay of 30 minutes. 
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The delivery routing issue can be classified as a Vehicle Routing Problem (VRP), commonly studied in logistics and operations research. The main challenge lies in assigning multiple customer orders to a limited number of delivery vehicles while respecting distance, fuel, and time constraints.

The problem can be subdivided into order management, fleet constraints, route planning, and time management. Abstract thinking allows the problem to be treated as a generic system rather than a set of individual deliveries.

Using the MoSCoW prioritisation technique, requirements are categorised as follows:

Must Have: all orders allocated to routes, total travel distance minimised, no delivery more than 30 minutes late.

Should Have: balanced vehicle workloads, flexibility for minor delays.

Could Have: priority handling for perishable goods.

Won’t Have: autonomous or drone delivery.

Key variables include order locations, delivery deadlines, vehicle capacity, travel distance, estimated delivery time, and fuel consumption.
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Should Have: balanced vehicle workloads, flexibility for minor delays.

Could Have: priority handling for perishable goods.

Won’t Have: autonomous or drone delivery.

Key variables include order locations, delivery deadlines, vehicle capacity, travel distance, estimated delivery time, and fuel consumption. Key variables include order locations, delivery deadlines, vehicle capacity, travel distance, estimated delivery time, and fuel consumption.

This approach reduces fuel consumption by minimising unnecessary travel while ensuring timely delivery through continuous constraint checking.




Flow Chat 
Below flow chat indicate the full process to optimise delivery.
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Abstract thinking enabled the delivery problem to be modelled as a routing optimisation system rather than isolated tasks. Subdividing the problem simplified analysis and solution design. Systems thinking helped evaluate the interaction between fuel usage, delivery time, and route allocation.

The heuristic approach is justified due to its efficiency and practicality in real-time operations. While it does not guarantee a globally optimal solution, it provides near-optimal results quickly.

Limitations include assumptions about traffic stability and uniform delivery times. Future improvements could integrate real-time traffic data or predictive models.
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