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Deconstructing the problem
To develop an efficient delivery service for GrocerQuick a plan is proposed to implement a new delivery system. The system must be able to optimise the process while considering factors that could be detrimental to the delivery process. The first step will require a deconstruction of the problem. The areas that will be focused on will be the efficient allocation of orders to delivery route, ensuring that deliveries will arrive no later than 30 minutes late, with efficient fuel consumption. For this the MoSCoW method will be implemented. MoSCoW is a prioritisation technique for helping to understand and manage priorities. The letters stand for: Must Have, Should Have, Could Have, Won’t Have this time [1].
[bookmark: _Hlk218847739]To ensure allocation of orders via an efficient delivery route, what must the system be able to do? The system must be able to allocate deliveries to a designated radius, must be able to allocate within a set time frame, must consider the size and weight capacity of the vehicle making deliveries. What should the system be able to do? The system should be able to consider drivers schedule and break times, should consider time spent at each stop. The system could consider traffic along the route as well as any obstacles or accidents. What the system won’t have this time is the ability to track and monitor the vehicle along its delivery route.
[bookmark: _Hlk218847772]To ensure that deliveries arrive no later than 30 minutes, what must the system be able to do? Must be able to consider the intended delivery time, must be able to consider distance between deliveries, must be able to factor speed limits, must consider designated delivery time. What should the system be able to do? The system should be able to consider drivers schedule and break times, should consider time spent at each stop, should factor traffic along the route as well as any obstacles or accidents. What could the system do? The system could factor in weather conditions. What the system won’t have this time is the ability to track and monitor the vehicle along its delivery route to suggest alternate routes in the event of obstruction.
[bookmark: _Hlk218847819]To ensure efficient fuel consumption, what must the system be able to do? System must be able to find the shortest, most efficient route between deliveries, must consider the speed the vehicle will be travelling, must consider the size and weight capacity of the vehicle, must ensure the vehicle is fully fuelled before the start of the delivery. What should the system be able to do? System should be able to plan in a refuelling stop, if necessary, should factor in designated delivery time. What could the system do? The system could ensure proper vehicle maintenance and correct driver training; system could track fuel usage. What the system won’t do this time is pick specific vehicles that consider fuel efficiency, for the route and load of deliveries.


Proposed solution
[image: ]A flowchart was designed after deconstructing the problem by using the MosCow technique. When designing and planning a process, flowcharts can help you identify its essential steps and simultaneously offer the bigger picture of the process [2]. It was done by focusing on the must have properties as a priority to include into the system with higher priority given to the properties that overlapped within the three subcategories a focus was given to. Those being, efficient delivery route, timely deliveries being no later than 30 minutes and fuel consumption efficiency. Some steps were left out of the systems due to viability within the flow chart but will be included within this explanation as they are still viable to the system designed. Data was gathered from sources in the creating of the flowchart and the written explanation given [3][4].
Due to the transportation of goods that can expire and every delivery being different, the system starts with putting a max area radius of 5 miles once an area is chosen, this was decided with the factors of the delivery being no later than 30 minutes, potential traffic obstacles and weather impacts, time spent at each stop for unloading and driver schedules and break times. The system will then ask for a starting destination, this is included due to needing to work out the distance for a delivery and in the event of multiple delivery operations across different areas, the system will be able to know what the closest and furthest stops from the initial destination.
The next focus will be the intended delivery time chosen by the costumer, or if non has been selected, the system can input one factoring the destination of the various deliveries scheduled for the area. A weight limit capacity has been implemented within the system as to not exceed the load capacity of the vehicle being in use for the company, the same has also been added for the size capacity of the vehicle as it will have a finite space to hold the customers good within. A loop option has been included in case the capacity of the vehicle has been exceed, with the intention being fewer mistakes made with the process of setting up the deliveries.
After having all this information, the system can then start working out the route it should take and thus prompts for the destination of the delivery or deliveries if possible. At this point there is the assumption that the system will have access to GPS to be able to plan routes according to the specifications of delivering within the allotted time frames as well as having a focus on the most fuel-efficient route. The system will take that information and combined with the speed limits of the route decided, it will be able to work out the time necessary to make the deliveries and give an estimate to the driver and company. It is important to note this system does not include stop times or driver breaks which will need to be taken into consideration when finalising the route given. These will be need to be added in manually to keep the flowchart as simple to understand as possible and also due to the variable that will be involved, an example of that being how big the delivery will be or the area it is being delivered too (will the goods be delivered uphill or will there be enough space to fit the goods through as a big package or will smaller trips be necessary?).
To avoid as many delays as possible the vehicle will need to be at max fuel capacity before every delivery, this should eliminate the need to refuel during a delivery round as the max radius is not very large, however if a refuelling stop is necessary it will have to be factored in manually by employees. A big part of fuel efficiency comes from the vehicle and driver and was therefore not included within the flowchart created but will be explained separately. To keep fuel usage to a minimum vehicle maintenance will be vital and should be followed to the recommended specifications depending on the vehicle used. How the vehicle is being driven will also have a contributing factor to how much fuel will be consumed during a delivery run, so it is recommended that driver’s undergo training and refreshers to ensure the company is doing its best to be as optimized as possible. Fuel could be tracked and monitored as the data will be able to help with knowing what areas to improve on or if maintenance or training is needed, if fuel is to be tracked, the mileage should be tracked at the end of the day or when the need to refuel the vehicle arises. Other ways that could help would be telematics tracking the vehicle however this is not something implemented within the system this time.
Weather is also something that must be considered, as it is not uncommon for delays or obstructions to happen in a spell of bad weather. It is also necessary for driver’s to be able to confidently drive in less-than-ideal conditions and to keep themselves and others safe during these times. It will be difficult to predict how times will be impact be these conditions as so many variables can be involved.
It will be worth considering whether any times will be allowed for delivery as peak times such as school runs or rush hour with people finishing nine to five jobs, will greatly impact the time necessary to make the delivery. Circumstances can change as during the summer school will be closed so to maximise efficiency and profitability and flexible approach is recommended.



Reflection and justification
To make this project more manageable, the criteria was subdivided into three different key elements, which was then focused on separately at the beginning of the project. This was done to deconstruct the problem and highlight what would be needed to come up with a solution that would work. There was some overlapping of criteria that would need to be met and those were what was focused on when it came to constructing a solution and the flow chart.
In the creating of the flowchart the data gathered was taken and made into pseudocode before being transferred into a flowchart, when this was created there had to be changes made in the process as it was difficult to translate into the flowchart format. One such idea was for the system to be able to order the inputted deliveries via the distance between each other, the idea being once the distances had been inputted the system could use a > greater than or < less than operators. With the implementation of a loop system to be able to add more deliveries adding this became a struggling and the idea was scrapped from the final draft of the flowchart. While a solution to this problem could have been worked out it was decided to be cut due to the nature of this product, creating a efficient system for a struggling delivery service, the idea being that a simple solution targeting the key points highlighted for the project to focus on would be for the best.
Due to it being specified that this was to be a generic solution with no information about any specifics of the company or location, limits were put in place at the start of the flowchart. Those being the area a single delivery driver had and the limits of the vehicle in use which the specification of said vehicle were not known. Having a set time for deliveries and having the system decide this based on the distance of deliveries was considered but disregarded due to being able to pick a delivery time as a customer is a stable with modern day delivery services and was considered a vital part of the service being offered.
As previously mentioned, the assumption was made that access to a GPS would be in place, as a project based around deliveries this is a vital component to the system and could not be added within the flowchart.
Ideally the stop times and delivery drivers breaks would having been added into the final draft of the flowchart but once again started making the flowchart more complicated, with more variables to consider and was deemed to be more prone to mistake should it be implemented. The same could be said for weather conditions, perhaps the assumption could have been made to have access to technology to determine what the conditions would be on the day of deliveries and thus have that implemented within the system designed, but the decision to have driver awareness and training for such instances was made instead.
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