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[bookmark: _Toc216823158]Introduction
This report analyses a real-world problem faced by an online grocery delivery service, Grocer Quick, which is experiencing challenges in managing its delivery routes efficiently. The increasing demand for online grocery services has made effective route planning essential in order to reduce operational costs, improve customer satisfaction, and ensure timely deliveries. Inefficient routing can lead to increased fuel consumption, longer delivery times, and failure to meet customer expectations.
The purpose of this report is to deconstruct the given problem using structured problem-solving and abstract thinking techniques. The report identifies the key components of the problem, including order allocation, route optimisation, fuel consumption, and delivery time constraints. The requirements and constraints of the system are analysed using the MoSCoW prioritisation technique, which helps to distinguish between essential and non-essential system requirements. In addition, the main variables affecting delivery performance are clearly defined.
By breaking the problem into smaller elements and applying a systematic approach, this report aims to demonstrate an understanding of how complex real-world problems can be analysed and prepared for solution design. The findings of this analysis provide a foundation for developing an effective and logical delivery route optimisation solution.


[bookmark: _Toc216823159]Problem Deconstruction 
Problem Overview
Grocer Quick, an online grocery delivery service, is facing inefficiencies in its delivery routing system. Poor route planning has resulted in increased fuel consumption and delayed deliveries. The core problem is to design a logical and generic solution that optimises delivery routes while ensuring all orders are delivered within acceptable time limits.

[bookmark: _Toc216823160]Key requirements and constraints
The problem can be subdivided into the following components:
Order Management
Each customer order has a delivery location, a delivery time expectation, and a size or weight. Orders must be grouped and assigned to delivery routes efficiently.
Route Planning
Delivery routes determine the sequence in which orders are delivered. Poor route planning increases travel distance, fuel usage, and the likelihood of late deliveries.
Vehicle and Driver Constraints
Each delivery vehicle has limited capacity and operates within working-hour constraints. Driver availability and vehicle limits affect how many orders can be assigned to a single route.
Time Constraints
The company must ensure that no delivery is more than 30 minutes late. This introduces strict deadlines that influence route design.
Fuel Consumption
Fuel usage is closely linked to total travel distance, traffic conditions, and route efficiency. Minimising distance directly contributes to cost and environmental benefits.

Breaking the problem down in this way demonstrates abstract thinking by focusing on essential elements rather than individual real-world details.

[bookmark: _Toc216823161]MoSCoW technique
The MoSCoW technique is a prioritisation method used in project management, business analysis, and software development to categorise requirements based on their importance. It helps stakeholders reach a shared understanding of what is essential for project success and what can be deferred if time or resources are limited.
The term MoSCoW is an acronym that represents four priority categories:
Must have, Should have, Could have, and Won’t have (this time). The capital letters “M”, “S”, “C”, and “W” are significant, while the lowercase “o’s” are added to make the acronym easier to remember (Clegg, 1994).
Must Have
“Must have” requirements are critical to the success of the project. Without these, the solution is considered unusable or a failure. Must-have requirements define the minimum viable product (MVP) and often relate to legal, safety, or core functional needs. In practice, if a must-have requirement cannot be delivered, the project may need to be delayed or re-scoped (Agile Business Consortium, 2017).
Should Have
“Should have” requirements are important but not vital for immediate success. While the system can still function without them, their absence may cause inconvenience or reduced efficiency. These requirements are often included if time and resources allow, and they are typically addressed after all must-have items are satisfied.
Could Have
“Could have” requirements are desirable but not necessary. They usually represent enhancements, optimisations, or user experience improvements. Including could-have features can improve customer satisfaction, but excluding them does not significantly impact system functionality. These are often the first requirements to be removed if project constraints become tighter.
Won’t Have (This Time)
“Won’t have” requirements are explicitly excluded from the current project scope. This category is important because it manages stakeholder expectations and prevents scope creep. Won’t-have items may be considered for future phases or releases but are not planned for the current delivery.
[1]
[bookmark: _Toc216823162]Advantages of the MoSCoW Method
The MoSCoW method is simple to apply and easy to understand, making it useful for both individuals and, more importantly, project teams. It supports effective decision-making by helping teams focus on what matters most. Additional benefits include:
Helps resolve conflicts and build consensus among stakeholders regarding project priorities. Ensures that a minimum viable product (MVP) is clearly defined and delivered. Establishes priority levels across various stages of the development process. Allows requirements to be classified based on the collective knowledge and experience of the project team. Is flexible and can be applied to both ongoing projects and new initiatives. [2]


[bookmark: _Toc216823163]Requirements and Constraints (MoSCoW Analysis)
[bookmark: _Toc216823164]Must Have
Orders must be allocated to delivery routes. All deliveries must be completed with no order being more than 30 minutes late. Routes must be logically structured to minimise total travel distance.Vehicle capacity constraints must not be exceeded.
[bookmark: _Toc216823165]Should Have
Routes should balance workload evenly among drivers. The system should adapt to different numbers of orders per day. Delivery times should ideally be early or on time rather than close to the late threshold.
[bookmark: _Toc216823166]Could Have
Consideration of real-time traffic data. Priority handling for urgent or perishable orders. Dynamic route adjustments during the delivery process.
[bookmark: _Toc216823167]Won’t Have (for this solution scope)
[bookmark: _Toc216823168]Autonomous vehicle integration. Drone or alternative delivery methods. Predictive demand forecasting beyond the current day.


[bookmark: _Toc216823169]Relevant variables
[bookmark: _Toc216823170]Relevant Variables
Number of orders
Customer locations (coordinates)
Distance between locations
Delivery time windows
Vehicle capacity
Average speed
Fuel consumption per distance unit


[bookmark: _Toc216823171]Proposed Solution and Explanation 
[bookmark: _Toc216823172]Solution Overview
The proposed solution uses a route optimisation approach inspired by the Vehicle Routing Problem (VRP). Orders are grouped based on proximity, assigned to delivery vehicles, and sequenced to minimise total travel distance while respecting delivery time constraints


[bookmark: _Toc216823173]Assumptions
All vehicles start from the same depot
Distances are known and fixed
Traffic conditions are constant
Each vehicle has sufficient capacity for assigned orders

[bookmark: _Toc216823174]Flowchart
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[bookmark: _Toc216823175]Pseudocode
BEGIN
  Load orders and vehicle data
  Calculate distance matrix between locations

  FOR each order
    Assign order to nearest cluster
  END FOR

  FOR each cluster
    Assign cluster to available vehicle
    Optimise route using shortest-distance logic
  END FOR

  FOR each route
    Calculate estimated delivery times
    IF delivery time > allowed limit THEN
      Reorder delivery sequence
    END IF
  END FOR

  Output optimised routes
END



[bookmark: _Toc216823176]Reflection and Justification 
[bookmark: _Toc216823177]Problem-Solving Techniques 
[bookmark: _Toc216823178]What is problem solving?
Problem solving is a process of finding and implementing a solution to a challenge or obstacle. In most contexts, this means going through a problem solving process that begins with identifying the issue, exploring its root causes, ideating and refining possible solutions before implementing and measuring the impact of that solution.
For simple or small problems, it can be tempting to skip straight to implementing what you believe is the right solution. [3]
Abstract thinking: Simplifying real-world delivery operations into data and logical steps
Decomposition: Breaking the problem into manageable components
Algorithmic thinking: Designing step-by-step logic using pseudocode
Systems thinking: Understanding how routes, vehicles, time, and fuel interact
[bookmark: _Toc216823179]Justification of the Approach
This approach is appropriate because route optimisation problems are well-suited to structured, logical solutions. By focusing on distance minimisation and time constraints, the solution directly addresses the company’s objectives.
[bookmark: _Toc216823180]Limitations and Assumptions
Traffic conditions are not considered
Fuel consumption is assumed to be directly proportional to distance
Real-time changes (e.g. cancellations) are not handled



[bookmark: _Toc216823181]Conclusion and Recommendations
In conclusion, this report has successfully deconstructed the GrocerQuick delivery route management problem by applying structured problem-solving techniques. The analysis identified the key requirements, constraints, and variables that influence delivery efficiency, fuel consumption, and customer satisfaction. Using the MoSCoW method allowed the prioritisation of system requirements, ensuring that critical needs such as timely delivery and efficient route allocation were clearly distinguished from less essential features.
The breakdown of the problem into manageable components highlights the importance of abstract thinking when addressing complex operational challenges. Understanding factors such as delivery time limits, vehicle capacity, and travel distance is essential for designing an effective solution. Overall, this analysis provides a clear foundation for developing a logical and optimised delivery routing system that can improve operational efficiency and service quality for GrocerQuick.
[bookmark: _Toc216823182]Recommendations for Further Improvement
Based on the analysis of GrocerQuick’s delivery route management problem, several recommendations can be made to further improve the efficiency and reliability of the delivery system. These improvements focus on enhancing route optimisation, reducing fuel consumption, and improving customer satisfaction.
Firstly, it is recommended that GrocerQuick incorporates real-time traffic data into the route planning process. Traffic congestion, road closures, and accidents can significantly impact delivery times and fuel usage. By using live traffic information, delivery routes can be adjusted dynamically, helping to avoid delays and ensure deliveries remain within the allowed time window.
Secondly, Grocer Quick could improve efficiency by implementing dynamic route optimisation. Instead of planning routes only once at the start of the day, the system could update routes during deliveries to respond to new orders, cancellations, or unexpected delays. This would allow better use of available vehicles and drivers.
Another recommendation is to introduce order prioritisation rules, particularly for time-sensitive or perishable goods. Assigning higher priority to urgent deliveries can help reduce late deliveries and improve overall service quality. This approach aligns well with the MoSCoW prioritisation technique discussed in the report.
Additionally, GrocerQuick should consider analysing historical delivery data. Reviewing past delivery times, fuel usage, and route performance can help identify patterns and inefficiencies. This data can then be used to improve future route planning and resource allocation.
Finally, providing driver training and performance feedback could further enhance efficiency. Educating drivers on fuel-efficient driving techniques and optimal route adherence can contribute to reduced fuel consumption and more consistent delivery times.
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