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Project management is used globally and within almost all sectors of the world economy. Whilst it has existed since the beginning of civilisation it is only since the 1950’s that project management processes, tools and techniques have been produced. In order to provide a definition of the term “project management” we first need to identify the definition of the term “Project”.
BS 6079:2019 provides us with the following definition:
“A unique set of co-ordinated activities with definite starting and finishing points, undertaken by an individual or organisation to meet specific objectives within defined schedule, cost and performance parameters.”
Project management relates to the management processes used to achieve the specific objectives mentioned within the above definition. The Association of Project Managers Body of Knowledge 7th Edition provides the following definition of project management:
“…the application of processes, methods, knowledge, skills and experience to achieve project objectives. Projects are the vehicles of change in an organisation. They are not the repetitive business as usual type of activity.”
Project management relates only to particular projects within an organisation and is separate to the general day to day management of an organisation, as this is an ongoing process and projects must have “...definite starting and finishing points.”
There are numerous approaches to how projects can be managed, and these varying approaches are referred to as project management methodologies. As Reiss (2007) states:
“A method gives you the rules and guidelines by which projects should be run. It defines how they should start, what happens at key stages, what responsibilities each person has and how it all should end.” 
There are numerous project management methods, and each has its own processes. A typical traditional project will involve the following processes:
1. Initiating
2. Planning
3. Executing
4. Monitoring and controlling
5. Closing
Different project management methodologies are suited for different types of projects. One project management methodology might not be suitable for use throughout an organisation due to there being many types of projects. Reiss (2007) also states that “The adoption of a method can be expensive, but it does allow the organization to demonstrate a high level of governance.” Therefore, there are many types of project management methodologies and as identified in Active.collab’s Project Management Methodologies and Frameworks: 

“each methodology and framework comes with its unique set of strengths and weaknesses:
· some are great for enterprises, while others for small autonomous teams
· some are optimized for projects with a lot of variables and uncertainty
· some are for projects where requirements change frequently
· some are for developing a product while others for providing a service
· some focus on controlling costs and some focus on controlling time
· some are for software developers while others for other departments (e.g. marketing)” 

The project management methodologies that will be discussed and analysed within this essay are:
· The traditional Waterfall method
· Prince2
· Six Sigma
· Lean
· Agile
· Project Canvas
These six project management methodologies have been selected for consideration as they each have a different approach to project management. Each of these methods has its advantages and disadvantages depending upon the particular project. There are several factors that will impact upon which project management methodology is right for a project, team, and organisation. These include cost and budget, team size, timelines, ability to take risks, flexibility and client/stakeholder collaboration.  Each of the aforementioned methods will be considered to identify which would be most appropriate for use on projects within the author’s workplace.
The author’s workplace is a small maintenance, repair and compliance department within an educational establishment. Types of projects undertaken include reactive and planned construction related maintenance and repair works. Departmental projects can be classed as small scale as they rarely exceed £250k in value. The office team is compact and consists of 6 personnel who undertake project work. Projects undertaken can vary in size with some lasting a few weeks whilst planned maintenance projects can take up to twelve months. Clients generally include different departments of the same educational establishment and projects will involve a number of different stakeholders. Currently, projects are carried out using no formal methodology, but larger projects are based upon the waterfall methodology. This includes planning the project up front, preparing Gantt charts and executing and monitoring the project in accordance with the project plan and Gantt chart. Due to the high turnover of projects within the department, a simple practical project management method is required. Project scopes within the department can also change quickly, therefore, an element of flexibility would be beneficial.
Each of the aforementioned methodologies will have some attributes that will be of benefit within the workplace, and some could potentially improve project efficiency within the department.
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[bookmark: _Toc145239904]The Waterfall Method
The waterfall methodology is a traditional linear project management approach that follows a sequence of stages. Each stage within the sequence is dependent upon the preceding stage being delivered. The typical stages within the sequence of the waterfall methodology are shown in Figure 1.
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[bookmark: _Toc145239923]Figure 1: Waterfall Project Life Cycle Stages (Active.Collab)

The linear, one direction approach of this methodology has led to it being called the Waterfall approach, as it resembles the flow of an actual waterfall. The waterfall methodology has many advantages. The process creates extensive documentation. Due to the linear approach, you cannot go back to a previous activity, you are required to create comprehensive documentation from project initiation, listing all project requirements. Due to this extensive documentation, knowledge isn’t lost if a team member leaves. New team members can familiarise with the project by reviewing the documentation.

Team members will all know their roles and responsibilities on the project from the initiation stage, allowing them to plan their time accordingly. This provides the benefit of team members being able to work on multiple projects at any one time. 

Waterfall projects are structured into precise and easily understandable stages. Therefore, project management is straightforward, and the process is easily understandable. Also, products have a higher consistency as everything is identified at the design phase. There is no “one feature at a time” problem that leads to usability problems later in the process. 

The structure of a waterfall project provides clients with cost and timeline data in advance, allowing them to undertake business activities and manage cash flow according to the plan. After the requirements phase, client input is minimal (except for various review, approval, and status meetings). 

The simple linear approach of waterfall projects also makes it much easier to measure project progress via project tools such as a Gantt chart.

The waterfall methodology also has many disadvantages. Once an activity is finished, it can prove difficult and expensive to go back and make changes. This creates huge pressure at the planning stage to ensure everything is identified and included. Project teams cannot foresee all problems that will arise from their design, and once those problems surface, it's very difficult to fix them. There is no room for error during requirements phase. The success of the project relies heavily on this phase and if errors are a made then the project could be a failure. If one activity is completed late, successive activities will be late too, including the project deadline.

Testing is done at the end of the project which means that the project team cannot improve the project based on quality assurance feedback. Also, with testing being done at the end, many teams tend to rush this stage in order to deliver the project on time. This approach delivers a win in the short term but can lead to poorer quality, leading to long term problems.

Completed projects do not always provide clients with what they required initially. If the client realises they need something that they hadn’t initially thought, the project plan and budget will need a major review.

Waterfall is a time-tested approach to project management, with deep roots in the construction industry. It enables projects to be delivered on time, within budget, and with sufficient quality. It is still one of the better and most popular options for construction projects. It is currently used on some projects within the workplace and due to this, wider implementation on all projects would be straightforward.
[bookmark: _Toc145239905]PRINCE2: 2009
PRINCE2: 2009 is an acronym for PRojects IN Controlled Environments. This method is a highly rigid process based form of project management. It was developed by the UK Government and is now used in the IT, finance and construction industries globally but predominantly in the UK, Australia and Europe. 

PRINCE2 describes how all project processes should look, in great detail. It clarifies deliveries, ensures processes are repeatable, defines roles and responsibilities, etc. This makes it useful for large, predictable, enterprise projects. On the other hand, PRINCE2 can be too complicated to be useful on smaller projects.

PRINCE2 projects consist of three elements as shown in Figure 2. 
[image: Prince2 and integration projects - Integr8 Consulting]
[bookmark: _Toc145239924]Figure 2: Elements of PRINCE2 (www.PRINCE2.com)

1. Principles – there are seven in total, and all must be followed for a project to be considered PRINCE2. 
2. Themes – There are also seven themes in total and they provide an insight into how a project will be managed. The themes can be modified to fit a project. 
3. Processes – There are also seven processes. These follow a similar linear sequence to the typical five stages of the Waterfall methodology and include Start Up, Initiation, Direction, Control, Manage Delivery, Manage Stage Boundaries and Closing.
Whilst this methodology follows a similar sequence to the Waterfall methodology, there is an emphasis on best practice and due to this user certification is required before the methodology can be used.
The PRINCE2 methodology is widely known and has many advantages. It is a full project management methodology and is based upon best practice. It can be used on any project type or size. It is easy to manage, as it can be broken into several stages. This enables the team to focus on successfully delivering the project. It also improves communication between team members and also between the team and other stakeholders. This provides the team with greater control over the project. PRINCE2 also allows teams to identify any potential problems at early stages and make decisions and changes at each stage as a project develops. This allows the team to minimise the impact of any unforeseen issues. PRINCE2 also provides detailed lessons learned at the completion of a project. These lessons learned can then be applied to future projects.

Disadvantages of PRINCE2 generally relate to its reputation. It is often seen as a document heavy methodology, and it also has a reputation for only following the waterfall approach. PRINCE2 requires practitioners to have received formal training and certification in its use and the cost of training staff may be restrictive to some organisations. If the methodology is to be used correctly and to its full potential it requires “buy in” from the project team together with senior management. Within some industries, e.g., the software industry, PRINCE2 is not seen to provide the flexibility that methodologies such as Agile can provide.

The current project team do not have any training or certification for the use of PRINCE2. Its implementation within the workplace would involve costs and time attributable to staff training and certification. In the long term, if implemented and used correctly it could be of benefit to the workplace due to the best practice procedures it advocates. 
[bookmark: _Toc145239906]Six Sigma
Six Sigma is a project management methodology for improving processes using statistical data. This method places an emphasis on providing a consistent output together with almost perfect quality. The organisation Motorola developed a scale that evaluated the quality of processes based on their defects. At the top of the scale is Six Sigma, which is over 99.99% defect-free making it a business methodology that aims to eliminate defects and reduce variation through its methodologies. It can be applied across a wide range of business sectors, as any process can experience an error or defect. Six Sigma methods can be used to optimize and improve existing processes or create new ones. Most organisations operate at a sigma level of 3 or 4 and organisations at this level are likely to be in “catch up” or “firefighting mode”. A Six Sigma organisation, however, is fully able to use its resources for revenue generation.
A typical standardised methodology developed for Six Sigma is the DMAIC process (Define, Measure, Analyse, Improve, Control.) DMAIC ensures that projects are clearly defined, implemented and with no recurring issues. See Figure 3.
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[bookmark: _Toc145239925]Figure 3: The DMAIC Five Step Method (Goleansixsigma.com)
The main advantage of Six Sigma compared to other approaches to quality control is that Six Sigma is customer driven and anything not acceptable to the end customer is considered a defect. It addresses the entire process behind the production of an item or completion of a service, rather than just the final outcome. It is a proactive methodology rather than reactive, as it sets out to determine how improvements can be made even before defects or shortcomings are found. When implemented correctly, Six Sigma projects provide financial returns that far exceed the cost of training. This is attributed to reduced “quality costs” and reinvestment in value added activities.
Six Sigma also has its disadvantages. As it is applied to all aspects of the production and planning process, it can create rigidity and bureaucracy that can create delays and limit creativity. Also, its customer focus may be taken to extremes, where internal quality-control measures are not taken because of the overlying goal of achieving the stipulated level of consumer satisfaction. For example, an inexpensive measure that carries a risk of a slightly higher defect rate may be rejected in favour of a more expensive measure that helps to achieve Six Sigma, but adversely affects profitability.
Six Sigma focuses on the team and not on the individual. Each team has a certain level of certification (belts) that depends on the degree of their expertise and responsibilities. This requires a larger team where each team member is trained and certified within the relevant belt. Six Sigma also requires “buy in” from the whole team together with high level managers. Without this, black belt managers will lack the authority and resources required for a successful project. As such, Six Sigma must be integrated into an organisations business strategy.

As Six Sigma decision making is data driven, it is critical that sound data analysis is undertaken. Data analysed incorrectly can detract from improvement and lead to process degradation. Customer feedback is a valuable source of data, but this can often be incomplete, inconclusive or untimely.

Implementing Six Sigma within the workplace would require a great deal of cost, training and support. The existing team has no experience of this methodology and would require the support of a consultant in the short to mid-term, whilst the team gains experience and qualifications. Due to the variety of projects undertaken, Six Sigma would most likely be too cumbersome for use within the department.

[bookmark: _Toc145239907]Lean
Lean methodology also has its origins in manufacturing. Lean methodology applies lean principles to project management methods with the aim of maximising value and minimising waste. This originally referred to reducing physical waste in the manufacturing process, but it has been adapted to apply to wasteful practices in the project management process. Figure 4 shows the seven types of waste identified within Lean project management. Through the use of the key principles of lean, a project manager can reduce these types of waste to create more efficient workflows.
[image: The Complete Guide to Lean Project Management | Smartsheet]
[bookmark: _Toc145239926]Figure 4: 7 Wastes in Lean Project Management (Smartsheet the Definitive Guide to Lean Project Management)

The advantages of lean management relate to improved efficiency and elimination of waste. Lean management aims to maximise profits via both cutting costs as well as increasing revenue. While the overall selling price is impacted by various factors that depend on product qualities, there are things companies can do to control costs. Lean practices will help in cost reduction as well as savings that can be added to profit. 
Lean management begins with a customer’s viewpoint in mind. Drivers for eliminating wasteful practices are identified through communicating with staff, responding to concerns and peoples experience with the product.
Lean also helps in focusing attention on quality and value. The overall goal is to decrease the number of defects and any rework in products and this action means that processes will be optimised in order to avoid any potential mistakes. 
 Disadvantages of lean management include: 
Carrying stock is considered wasteful within lean management. Small amounts of stock are usually kept on hand in order to decrease any carrying costs. Initially this sounds positive, but this causes companies to depend on suppliers and hope that they are able to make any adjustments to deliver quickly and efficiently. If there are disruptions in the supply process, it could potentially derail a project. 
The cost of implementing lean management in a company that has never used it can be high.  It is likely that existing systems and processes will have to end in their current state, in order for the new lean processes to be implemented. This will bring high costs for companies who are not prepared for increased expenses of bringing in new systems and processes. 
It can be difficult to change over to lean management. Switching over from existing processes used previously is difficult due to the entire change of the system. This requires a lot of patience and overhead due to the complete overhaul required. Therefore, it is essential that leaders be transparent about potential changes that will happen in the company. It is also essential that project teams fully embrace the method. 
A Lean methodology would be beneficial to the department in identifying various existing wasteful practices. This could improve the departments efficiency and effectiveness on projects. However, Lean would be better implemented on looking at the departments activities as a whole rather than on individual projects.
[bookmark: _Toc145239908]Agile
Agile is an approach to project management that favours responding to change over careful planning. It is a set of principles, as defined in the Agile Manifesto in 2001, that suggests how we should approach project management. It came from a general dissatisfaction with the linear approach of traditional project management methodologies. Frustrated with the limitations of project management methods that could not adapt with a project as it progressed, the focus began to shift to more iterative models that allowed teams to revise their projects as needed during the process instead of having to wait until the end to review and amend. Agile project management methodologies tend to involve short phases of work with frequent testing, reassessment, and adaptation throughout.

Agile is centred around set practices and values, as shown in figure 5.
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[bookmark: _Toc145239927]Figure 5: Agile Practices and Values (Association for Project Management)
Agile is suitable for projects that have considerable uncertainty and complexity. It helps deliver change when requirements are uncertain and helps build client and user engagement by focusing on what is most beneficial.  Agile can help with decision making as feedback loops help save money, re-invest and realise quick wins. It allows decisions to be tested and rejected early with feedback loops providing benefits that are not as evident in waterfall. 
The incremental or iterative approach enables teams to waste less resources because they always work on up to date tasks. It also enables teams to better adapt to change and respond faster by   detecting and fixing issues and defects faster, as immediate feedback is generated. Due to this less time is spent on bureaucracy and meaningless work.

As the Association for Project Management states “Agile empowers people; builds accountability, encourages diversity of ideas, allows the early release of benefits, and promotes continuous improvement.”

Agile also has its disadvantages. It focuses on small incremental changes, and this can lead to the bigger picture becoming lost, creating uncertainty amongst stakeholders. Documentation can get sidetracked, making it harder for new team members to get up to speed. Scope creep and experience rot can also lead to projects becoming ever lasting because of the lack of a clear end.

The iterative process can create a lack of cohesion, making the project fragmented because the design is fragmented. The short cycles don't leave enough time for the design thinking process, so designers have to redevelop the experience over and over as negative feedback is received. 

It can also be more difficult to measure progress on Agile projects than in waterfall because progress happens across several cycles. This can also affect the financial aspect of a project. Clients who work to a specified budget or schedule may not know how much a project will actually cost, which makes for a very complicated budget cycle, until iteration ends.

A long term vision for the project is required and this must be actively communicated. Agile demands more time and energy from everyone because project teams and customers must constantly interact with each other.

An Agile methodology would be difficult to incorporate within the workplace. Construction projects tend to follow a step by step process and do not lend themselves favourably to an iterative process. It is difficult to complete construction work in cycles and it is critical that timescales and costs are known throughout the project.

[bookmark: _Toc145239909]Project Canvas
Project Canvas is a simplified project management method that expands upon established project management methodologies such as Waterfall and PRINCE2. It shares similar structures to these methodologies but aims to simplify the project management process via the use of a visual tool or “canvas”. The canvas is one page that outlines the project purpose, scope, success criteria, milestones, actions, outcomes, team, stakeholders, users, resources, constraints and risks, as shown in Figure 6.
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[bookmark: _Toc145239928]Figure 6: Project Canvas Overview (www.projectcanvas.dk)

This simplified project overview aims to simplify and improve communication on a project, resulting in fewer misunderstandings amongst those involved.

The main advantage of Project Canvas is that it provides a powerful visual tool to help manage projects and teams more effectively. Used in conjunction with the Project Canvas Manual it allows the Project Manager to “explore the key elements of a project, the rationale for the project economy, and the main challenges and opportunities that project management can bring…”  It also allows the Project Manager to “find out how to define the who, why, what, when, and how of projects, so they can stay focused on what really matters and be more successful at leading and managing.” It provides a simple project overview of a project that can be understood by all involved including stakeholders who may have limited project management experience and knowledge.

A disadvantage of Project Canvas is that it may only be beneficial on simpler projects. The one sheet approach of Project Canvas makes it difficult to capture the detailed information required for larger more complex projects. Project Canvas could also be viewed more as a project management tool for use with other methodologies rather than a methodology in itself.

Project Canvas would be ideal for use on most projects within the workplace. Whilst it may be too simple an approach for more complex projects, the projects carried out within the workplace are generally short and simple in nature. Project Canvas would provide an ideal project overview for the team. It could also be used to support a Waterfall methodology on larger projects.

[bookmark: _Toc145239910]Conclusion
Whilst we have evaluated six different project management methodologies, there are numerous project management methodologies available to the project manager. Using one type of project management methodology within an organisation could be inappropriate as all projects are different. Charvat (2003) states “Project methodologies are useful to companies only when the tasks are appropriate and applicable.” With this in mind, implementing some of the methodologies discussed are unlikely to be beneficial on projects within the author’s workplace due to the department consisting of a small team and the high level of procedures and training involved. 
The department team consists of 6 personnel. The team does not have formal training within any particular project management methodology but has experience of the traditional waterfall method. PRINCE2, Six Sigma, Lean and Agile would require department staff to undertake training and, in some cases, obtain certification prior to using each methodology on a project. The team has regular interaction with other estates department teams and these teams would also require training to ensure that procedures and processes are used consistently throughout the department.
Due to the training required, none of the methodologies discussed would be suitable in the short term except for waterfall and Project Canvas. In the long term, PRINCE2 would provide the organisation with more structure and high level documentation on projects. This would be of benefit during auditing procedures but would substantially increase the workload of a small team. Implementing PRINCE2 will require the project team to undertake training and obtain certification though. The Six Sigma and Lean methodologies may not be suitable for the majority of the department’s projects, due to the simplicity and short term nature of the projects. However, they would be very beneficial if a project arose that looked at the procedures and processes of the department as a whole. The iterative processes used within the Agile approach do not lend themselves favourably to the nature of the work carried out by the department. It is difficult to complete construction work in cycles and it is critical that timescales and costs are known throughout the project.

Currently the popularity of hybrid methodologies is increasing. Agile Lean and Six Sigma Lean take elements of each methodology to form a new hybrid methodology. A hybrid of Waterfall and Project Canvas could be an effective approach within the workplace. Departmental projects are presently carried out using no formal methodology, but larger projects are based upon the Waterfall methodology. Therefore, the team currently has experience of Waterfall and whilst Project Canvas would be new to the department, it follows a similar process to Waterfall and has been developed to provide a simplified approach to project management. It is free to use and consists of the project overview document and a guidance document. Minimal additional training would be required. The waterfall model can and should be augmented with parts of other project management methodologies to enhance its performance. Waterfall is a time-tested approach to project management, with deep roots in the construction industry. It enables projects to be delivered on time, within budget, and with sufficient quality. When enhanced by other methods, it is still viewed as one of the better options for most construction projects.
It is recommended that the Waterfall methodology be used in the workplace, enhanced by visual tools such as Project Canvas and Microsoft Project software. The key reasons for this recommendation include: 
· Relatively simple projects
· Small team involved with limited knowledge and experience of other project management methodologies
· Waterfall methodology flow is well suited to construction projects
· Project Canvas provides a simplified project overview that all team members can refer to.
· Microsoft Project will provide an overview of the project time line and can be used throughout the project to monitor progress.
Finally, whilst certain project management methodologies would be more beneficial and appropriate for the projects carried out by the department, the success or failure of departmental projects can be attributed to a greater factor – the Project Manager and the Project Team. As Ellis (2019) states:
“People and culture are the biggest determinants of project success or failure.” 
This view is supported by Shergold (2015):
“Effective project and program management involves more than strict adherence to a prescriptive methodology. Leadership skills, judgement, common sense, initiative, effective communication, negotiation skills and a broad perspective on the surrounding environment are all essential.” 
All of the methodologies discussed require project teams to be led effectively with clear communication between all team members and stakeholders. A lack of leadership and communication through use of the wrong methodology will most likely result in project failure. Training and experience of the Project Team is just as critical as the selection of a project management methodology.
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