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[bookmark: _Toc177136398]1.0 Introduction
I work in the information technology (IT) department for a local government council that employs over 8,000 people. In this role, I am required to complete numerous projects; noticeably, I am currently involved with an ongoing project that involves the development of a knowledge management system. This application will act as a knowledge base for leisure centre staff to add and view knowledge to support their role. This essay outlines project management processes that could be applicable to the workplace but also recommendations as to which ones are suitable for the above project. 
Firstly, it is important to define what a project is. A straightforward definition is more than one task that needs to be completed to achieve set goals (Malsam, 2023), with each task having dedicated timelines for their completion, as well as an overall deadline for the cumulation of these tasks. The process of managing a project involves all its aspects, which include planning, execution, and evaluation. For example, the project manager would be involved with communicating and allocating required staff to specific roles that would contribute to the completion of those tasks. Other tasks would include resource management and task scheduling. A project management process is a structured set of usually five stages carried out using appropriate skills, knowledge, and resources to ensure the successful completion of a project and meet the objectives set out (Davis, 2024).


Figure 1: The five stages of a management process (Doan, 2024).

As indicated by the stages of the management process, using a process to manage a project provides structure and allows the manager to efficiently identify exactly what is required at each stage of the project. By following a process, there is greater clarity regarding each of the tasks, and additionally, it contributes to a project that runs more effectively. Processes used to manage projects include benefit realisation, resource optimisation, and adaptability. It's important to note, however, that while these stages represent general management processes, each project is unique and may require tailored approaches (Burgan and Burgan, 2014). 
The first factor that determines the appearance of a project is its size and complexity. For instance, in the context of my workplace and the current project mentioned above, project type and size are difficult to determine between group or organisation due to its initial scope. Hence, the decision tree for project sizing and complexity (University of Waterloo, 2024) has been consulted to identify that, presently, the project falls under the category of a Managed Work Project.
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Figure 2: The decision tree enables quick identification of project sizing and complexity (University of Waterloo, 2024).

This classification implies little involvement between the different resources to achieve the objectives of the project, which holds true to the project referenced. It is important to identify that not all projects that I and the organisation are working on will be a Managed Work Project. For example, other projects with larger risks or project costs would require significantly greater project management. In addition to sizing and complexity, management processes can be represented differently depending on the industry. Hence, the selection of methodology plays a fundamental role in the appearance of a project management process.
In this essay, I will discuss the following project management methodologies: Waterfall, PRINCE2, Six Sigma, Agile, Lean, and Project Canvas. In this discussion, I will highlight the positives and negatives of each process and address their appropriateness in relation to my workplace and the project that I am currently working on, as mentioned above. While it is possible to use each of these methodologies in the workplace, some will be more effective than others, and this is essential for a successful project (Bakkah, 2024). In IT and in relation to my role as a software developer, an Agile methodology is likely to be used (Straçusser, 2015) with its principle of allowing for the frequent delivery of working software to the end user (Beck et al., 2001).

[bookmark: _Toc177136399]2.0 Project Methodologies
There is a wide range of project methodologies available to project managers. However, their suitability is dependent on the type of project that is being carried out and, additionally, factors such as project scope and the needs of the end user. Furthermore, it is paramount to determine the project’s flexibility. If changes are likely to occur during the project, then some of the methodologies outlined below will not be feasible.

[bookmark: _Toc177136400]2.1 Waterfall
The Waterfall model is a linear methodology that consists of five different stages, with some sources citing an additional stage that includes deployment, though in software development, this phase is usually included in the maintenance stage.
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Figure 3: The Waterfall Methodology (Aroral, 2021, p. 93).

The model's linear structure means that it is easy to follow. If the approach were to be presented to the stakeholders, they would have a clear understanding of what each stage of the project consists of. Moreover, the structured nature of the methodology makes each phase predictable, since each stage needs to be fully completed before moving onto the next stage of the project (Pargaonkar, 2023, p. 123). As a result, a major disadvantage of this model in the context of software development is its lack of flexibility in relation to its rigid structure. In this scenario, not being able to initiate the next stage until the previous stage has been completed means that risk is substantially increased towards the maintenance stage. This is because no feedback would be given from members of staff until reaching the last stage (Chandra, 2015, p. 8). Moreover, this means that errors in the application would remain until the very end of the project to clear up.
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Figure 4: The project risk over time in Waterfall and Agile methodologies (Făgărășan et al., 2021, p. 5).

In comparison to Waterfall, from the drawbacks and risks mentioned, Agile demonstrates greater trust by being “clearer, accountable, communicative, open to feedback and sharing of knowledge” (Gumiński, Dohn and Oloyede, 2023, p. 203). Though it is important to outline these qualities, they are more identifiable in software development projects, and the structured nature of Waterfall might still be more applicable in scenarios that suit a more linear approach, whereby communication with the stakeholders isn’t always required. Furthermore, for software development, outside of communication, the rigidity of the Waterfall methodology also makes it difficult to accommodate for potential changes that would lead to continuous development of the application. Additionally, feedback that happens after implementation would not be integrated into the final release because that stage would have already been completed.

[image: stakeholder engagement map]
Figure 5: Stakeholder Map to gauge required communication with stakeholders (Viter, 2023).

The use of stakeholder mapping is important because it not only allows the identification of all stakeholders that will be involved in the project but also enforces stakeholder engagement. This is by differentiating stakeholders and resulting in more interactive relationships with stakeholders (O'Riordan and Fairbrass, 2014) that are relevant to their roles in the project. Therefore, it is important to first map out who your stakeholders are because their interests can have an influence on the project methodology and its effectiveness (Project Management Institute Inc., 2021). In the scenario of my project, from the stakeholder mapping, communication is required on a version basis. Therefore, it is appropriate to use an Agile methodology over Waterfall because communication with the leisure centre staff is required at the feedback stage of each release.

[bookmark: _Toc177136401]2.2 PRINCE2
PRINCE2 is another linear project management methodology that, like the Waterfall methodology, is commonly used in project management. However, unlike the Waterfall methodology, PRINCE2 is a highly detailed process-based project methodology (Buehring, 2023). PRINCE2 consists of three main components named Principles, Themes, and Processes, with each consisting of 7 stages (Kruger and Rudman, 2013). Buehring (2023) highlighted a final component named tailoring, which, as the name suggests, involves tailoring PRINCE2 to meet the requirements of that specific project, including the assignment of staff responsibilities, though it is not necessary as this is often done through the Principles component.
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Figure 6: Overview of PRINCE2 and its many steps (Murphy, 2023).

As indicated from the components and number of steps included in each, it is clear as to why PRINCE2 is often considered by project managers to be overly complex for simple or tailored projects. Noticeably, the complexity of the processes involved in PRINCE2 can make software development projects more time-consuming (Islam and Evans, 2020, p. 76). It is worth emphasising that despite its complexity and comprehensiveness resulting in a bureaucratic nature (Sargeant et al., 2010), PRINCE2 can be effective, but this is dependent on the use case. For example, while McGrath and Whitty (2020) suggested that PRINCE2 was applicable for software development projects that require large end-user engagement, the same did not apply to engineering projects. However, the linear structure of PRINCE2 still makes it not the most appropriate project methodology to manage software development, as flexibility is essential to developing applications that have potentially changing user requirements (Simplilearn, 2024). 
The lack of change control in PRINCE2 and its flexibility to adapt to always changing projects means that in software development, it is difficult to effectively manage risk (Apostolopoulos, 2015, p. 18). As a result, risk is less likely to be mitigated during all phases of the project because the application is still likely to be rolled out during the “Managing Project Delivery” stage, which occurs during the fifth stage. This means that changes in requirements and risks resulting from testing, including software bugs, are not accounted for until this stage, which may affect the later stages, resulting in time and budget constraints. In relation to budget, PRINCE2 requires certification and staff training for its implementation, which results in further expenditure. However, if a more detailed Agile methodology is required, then it is possible to develop PRINCE2 Agile, which, as the name suggests, includes Agile methods (Axelos, 2024). Though the issues of time and costs persist with this version of the methodology.

[bookmark: _Toc177136402]2.3 Six Sigma
Created by Motorola in the 1980s (Tahiri, 2017), Six Sigma is a methodology with the primary aim of reducing the number of defects and errors that occur and improving business processes. To do this, a range of techniques are applied to collect the required data, including process mapping and hypothesis testing, that are analysed, which in turn aim to improve processes. 
It is important to note that, like PRINCE2, Six Sigma requires certification to effectively use these techniques and tools. These practitioners are categorised similarly to martial arts using coloured belts, though depending on the scale of the project, the level of understanding and coloured belt required may not require “Master Black Belt” to achieve the desired reduction in defects. However, to effectively use the highly advanced tools and techniques of Six Sigma that require the latest computer technologies, Pyzdek (2000, p. 2), a widely recognised practitioner of Six Sigma, believed that the requirement to train a small group of certified black belts was needed. However, with advancements in technology and user familiarity with technologies since that publication, effectively applying these tools has been more recognised by practitioners with a Green Belt (Certification Academy, 2024). Moreover, Hollingshed (2022) found that frequently used tools, including process mapping, control charts, and graphical analysis, were done at the Green Belt level.
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Figure 7: The levels of certification in Six Sigma and their roles (Certification Academy, 2024).

A benefit of this training is that it encompasses a culture of continuous improvement within the workplace. Whereby, staff are made aware that they are being funded to be trained to a high level and thus encouraged to take their own initiatives (Huq et al., 2010, p. 4). This participation fuels a staff’s engagement and ownership of projects that incorporate the methodology by forming trust with the project managers. However, due to this requirement of certification and the need for specialised training, Six Sigma suffers from similar drawbacks as PRINCE2, in which there are significant costs in time and resources to employ a suitable workforce for projects that revolve around the implementation of Six Sigma (M. Sony et al., 2020). However, Saporito et al. (2023) evidently presented that, if correctly implemented, mitigating defects and improving processes through Six Sigma can alleviate these costs, and the improvements led to substantial savings of £15,000. 
[image: A graph with a line going up

Description automatically generated]
Figure 8: Research showed continuous improvement through Six Sigma utilisation (Saporito et al., 2023).

Moreover, from a financial perspective, it is worth noting that, as gauged by the coloured belt hierarchy, unlike PRINCE2, Six Sigma has less of a requirement for a high-level certificate in smaller projects; hence, it would be more effective to implement in my projects, though it would still be excessive.

[bookmark: _Toc177136403]2.4 Agile
As a methodology, Agile can be considered highly flexible and adaptive to changes in a project (Austin and Devin, 2009), making it suitable for projects with constantly changing requirements. Therefore, due to its flexibility, Agile works very well in software development projects; noticeably, it would be feasible on the project that I am working on because it could have a large change in user requirements.
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Figure 9: The Agile methodology can be repeated as many times as required (Ejie, 2024).

There are many forms of Agile, and Ibeh et al. (2024, p. 454) believed these methods were developed to combat the weakness that Waterfall and other linear methodologies follow, in which software development does not continue once the stage of development has been initially completed. 
The importance of having a cyclical lifecycle ensures adaptability to changing requirements (Barlow et al., 2011, p. 28), leading to continuous improvement that ensures higher-quality applications, meeting these new requirements. However, Barlow et al. (2011, p. 28) also expressed that when defining requirements, it can often be difficult to determine exactly what the end user needs. For example, in relation to my project, the user requested a function for staff to leave feedback, though it was unclear how they wanted to process this data. Despite this, Abraham (2018) believed that unclear requirements and a lack of communication can be mitigated through Agile risk by checking in with the end users at every stage of the cycle. (Narasimhan, 2020) identified signs of potential stagnation in Agile processes, and motivation plays a key role in how staff collaborate in the project. 
Notably, continuous development can actually demotivate staff because “...the journey of improvement never ends” (Narasimhan, 2020), and this demoralisation can result in a lack of progress and even project closure. On the opposite spectrum, by not having a clear project closure criteria, there is the potential for scope creep to arise, which is common in Agile methodologies due to scope being variable rather than fixed in this approach (Agilest, 2019). This can result in unplanned changes that can have a negative impact on the project through factors such as costs and project delays.
Waters (2024) recommended Agile project requirements are made clear before even starting development to ensure that the project does not reach a standstill. Furthermore, understanding exactly what the stakeholders require from the completed project reduces the likelihood of scope creep (Komal et al., 2020, p. 125761). However, I believe that this required communication and understanding applies to all project methodologies.

[bookmark: _Toc177136404]2.5 Lean
Lean project management essentially revolves around two overall goals: maximising value and minimising waste. Its origins date back to the early 1900s, when its traits were identifiable in the Toyota Production System (Dekier, 2012, p. 47). It was later coined by Krafcik (1988), who dubbed Lean production as a methodology capable of producing a wide range of services without compromising product quality or productivity. There are five principles to Lean methodology, a form of Agile development, each carried out in a cyclical manner with the intention of regularly addressing inefficiencies, eliminating waste (Brook, 2024), and thus enhancing value. 


Figure 10: The five principles of Lean methodology (Hakoune, 2022).

To identify the advantages and disadvantages of Lean methodology, it would be beneficial to categorise the advantages around the core principles of Lean. Noticeably, the greatest incentive to use Lean is its focus on value and engagement with customers, with the intention of the customers creating the value stream (Calignano and Mercurio, 2023). Lean enables project managers to understand the demands of the customer and ensure that the product is delivered with these requirements (Davies, 2021). Thus, Lean aims to meet the needs of the customer, improving product and service quality. 
For the project I am undertaking, understanding what leisure centre staff value is important to ensuring that the knowledge base hub is designed to meet their needs, thus leading to a more effective application. Almeida and Grilo (2023) believed that using Lean to solve customer problems and providing exactly what the customer wants empowers customer engagement. However, the implication of this engagement is that customer expectations will be high, meaning that the developer will need continuous commitment to the demands of the customer and the service (Leoveanu, 2018, p. 134). This will potentially be stressful, especially as the sole developer in the project. In relation to customer-centric design and customer engagement, Lean enforces customer feedback. In my scenario, this would ensure that the hub continues to develop around feedback from those that will be using the application.
Regarding the second aim of waste reduction, this would lead to the efficient development of the application because it would essentially minimise the number of non-value activities carried out. An example of a non-value activity could be the development of unnecessary features, e.g., allowing the user to change the position of buttons. This can have multiple benefits, including the prioritisation of features that add the most value as well as simplifying the design of the application to meet the needs of the target audience. Thus, Kos (2020) summarised that by eliminating the waste of a project, the quality of the project would improve while reducing the costs and time of developing the app. 
Consequently, the emphasis on Lean’s aim of efficiency can result in streamlined processes, and in the context of application development, it could result in an application that lacks innovation (Khan, 2023) or the ability to adapt to changing requirements made by the end users. Moreover, overreliance on Lean can result in diminishing returns (Shoplogix, 2024). Therefore, it is important to balance the efficiency of application development and prevent lowering the value that the application offers to its customers (Trio Team, 2024).

[bookmark: _Toc177136405]2.6 Project Canvas
Project canvas methodology is a visual representation of a project, including its overview and the tasks associated with it. The Project Canvas methodology can be seen below. Similar to PRINCE2, the methodology breaks down a project into several different components, ranging from purpose to risks.
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Figure 11: A screenshot of Project Canvas (Project Canvas, 2024).

The greatest trait of Project Canvas as a methodology is its clear visual representation of a project (Sokolovs and Grinfelde, 2023, p. 363). As a result, this framework has been developed specifically with simplicity in mind. This means that stakeholders can quickly see the purposes of the project and its different actions just by looking at the populated canvas. However, with the intentional benefit of Project Canvas being its visual representation, simplicity, and openness (Habermann and Schmidt, 2020), this can also be considered its biggest drawback. Elia, Margherita and Secundo (2021, p. 810) believed that simplicity is not effective when developing solutions because the focus tends to be on each part of the project without considering how these aspects interact with each other. Although Sokolovs and Grinfelde (2023, p. 363) assumed that the Project Canvas provided a holistic view, the lack of connections outlined between the different components of the canvas as outlined above means that it does not cover the entire picture of the project. For example, identifying how the project team communicates with the project’s stakeholders. The following example of Project Canvas highlights the visual representation of the methodology but also the simplicity of what the Project Canvas sets out to achieve.
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Figure 12: An example of a completed Project Canvas (Project Canvas, 2014).

As visible above, the simplistic visibility of the Project Canvas and its posted note-like structure encourage both staff and the project stakeholders to participate in collaborative activities with a shared vision. This collaboration ensures that everyone is involved with the project plan, leading to diverse insights that may enhance the project quality. Moreover, having the entirety of these ideas summarised on one canvas fosters a shared visualisation of the project’s key components (Elia, Margherita and Secundo, 2021, p. 813). However, due to its scope and lack of clear guidance as to what each component consists of, there is a likelihood of misuse during these exercises. Team members may end up filling out the canvas just as a formality during the project plan rather than collaborating and engaging with each other. This negates the benefit of collaboration and communication in the vision of the methodology.
Despite being free to use and open source, unlike other methodologies such as PRINCE2 and Six Sigma, Project Canvas is not best suited for my project due to its technical nature and the lack of detail that Project Canvas covers. Moreover, although Project Canvas can be used as a cyclical methodology, it can become hard to read as more content is added, making it difficult to organise project information as the duration and complexity of the project increase. Depending on user feedback, many changes may be required, which could make the Project Canvas confusing to look at.


[bookmark: _Toc177136406]3.0 Conclusion
The project that I am currently working on, which involves the development of a knowledge management system for leisure centre staff, is an indication of the need for effective project management processes. To do this, it is essential to identify the project’s scope, size, and complexity; doing so would allow me and stakeholders involved to clearly understand what each stage of the project will entail and its procedures, thus leading to a more efficient project. After determining these characteristics, the project management methodology can be effectively established.
Despite this report only delving into a few of the methodologies that are available to project managers, the range covered has allowed me to make recommendations for the most suitable approach in relation to the knowledge management system development. For instance, I have established that a methodology that is not linear is essential because it allows for the flexible development of applications. For the project mentioned, feedback will need to be received from the end users to ensure that the application meets their requirements. 
The use of Agile would enable me to develop the application, receive feedback, and then make those changes before the app is launched. Although linear methodologies such as Waterfall present a more structured approach to project management, they do not allow continuous improvement and the mitigation of arising risk. When the product is tested and then published, it is not possible to backtrack. Therefore, it is difficult to recommend the use of Waterfall, PRINCE2, and Six Sigma. In regard to PRINCE2 and Six Sigma, another key reason that they are not applicable despite being linear is the cost of investing in these methodologies. Both methodologies require staff to be trained, and applicable certification is required, which is excessive for this project.
As the remainder of the methodologies in this report can be considered iterative, similar to Agile, each of them has their own merits. Lean, for example, has a strong focus on customer engagement and bringing value. To develop an effective application through this methodology, customer problems need to be addressed, and the application would need to provide exactly what they are looking for. As the sole developer, this will cause potential stress because the expectations of the end user are raised, and my commitments to the project would be enhanced. This would make it more difficult to complete my other projects, and therefore it is difficult to recommend. It is worth noting that Leans’ emphasis on waste reduction does, however, combat this, in which unnecessary features are rejected and thus application development is streamlined.
Lastly, Project Canvas, with its key advantage of being a clear representation of a project. Unfortunately, compared to Agile, this results in a simplified model that is difficult to utilise in technically demanding projects. This is due to its failure to illustrate connections between the different components. Moreover, for a project that could have ongoing changes to the requirements of the app, the canvas could end up becoming hard to organise when it comes to feedback. This negates its benefits of simplicity and openness for projects that require continuous improvement.
In conclusion, a traditional Agile approach is recommended for developing the knowledge management system for leisure centre staff. Flexibility, focus on continuous improvement, and ability to incorporate user feedback make Agile the most suitable methodology for this project.
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