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[bookmark: _Toc145241687]Introduction
The project selected for this exercise involves replacing roof coverings to an existing library building. We have determined previously in a separate exercise that the Waterfall methodology will be used, supplemented with Project Canvas and Microsoft Project to provide visual tools. The reasons for this included:
· Relatively simple project
· 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 as a monitoring tool.
Active.Collab’s Project Management Methodologies and Frameworks identifies the key stages of a traditional Waterfall project together with the activities of each stage, as shown in Figure 1. 
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[bookmark: _Toc145241717]Figure 1: Key Stages of a Waterfall Methodology (Activ.Collab)


Project Canvas will be used to capture the information required within the initiation and planning stages shown in Figure 1 and Microsoft Project will be used to prepare a Gantt chart of the overall project process. Appendices A and B contain versions of the Project Canvas as it is populated at each stage, and Appendix C contains excerpts of the various stages of the Project Gantt chart.
[bookmark: _Toc145241688]Methodology
[bookmark: _Toc145241689]1. Initiation
Enterprise Systems (2016) identify “Project Initiation as key to formulating a project’s success by specifying what the project should accomplish”. At this stage of the waterfall methodology the purpose of the project is identified together with project scope, milestones, timelines budgets and risks. Several elements of Project Canvas cover this stage and the Project Canvas document can be used to begin to build a useful overview of the project. Traditionally, a Project Initiation Document is completed at this stage. For this project the Project Canvas document will be used in a “Project Kickstart” context, i.e., as a pre-project tool, in place of the Project Initiation Document. The Project Canvas elements Purpose, Scope, Outcome and Success Criteria will be populated at this stage.

The ultimate goal of this project will be to provide a new secure and watertight roof covering to the library roof, with highly improved insulation values, and causing minimum disturbance and nuisance to building staff and users whilst the work is carried out. The building will remain operational throughout the works programme. Therefore, the “Purpose” of the project will be to prevent the roof from leaking further and stopping any further inconvenience to the building users. The project “Scope” will be to replace the flat roof and the roof lights within this area. It will not involve any work to the existing pitched slate roofs. “Success Criteria” for the project will include the following:
	Success Criteria
	Measure

	Deliver within budget
	Budget cost v. Actual cost

	Deliver within agreed timescales
	Gantt chart programme

	Minimum disruption to building users
	Staff and user survey


[bookmark: _Toc145241718]Figure 2: Success Criteria and Measures
The “Outcome” of the project will be a watertight, secure and highly insulated roof with a life expectancy in excess of 30 years.
Once the initiation stage has identified the project scope, outcomes and viability, i.e., is it required and is sufficient funding available, the project can move to the Planning stage.
[bookmark: _Toc145241690]2. Planning
This stage focuses on developing a plan for the project. It is viewed as the most important stage of the project management process as a poorly planned project is more likely to fail. As well as identifying the activities and actions that need to be undertaken to complete the project, this phase will also focus on identifying team members and their roles, identification of stakeholders, budget costings, communication, risk assessments and resource planning. There are six Project elements that will initially be completed at this stage – Team, Stakeholders, Users, Resources, Constraints and Risks. Once these elements have been identified and are in place, the project team will then work to identify the Milestones and Actions required in consultation with the identified stakeholders.
For the library roof replacement project, the information required for the eight elements will populated within the Project Canvas. See Appendix B. The “Team” for the project will include a Project Manager, Project Administrator, Library Manager and a Contractor. The role of each member is shown below.

	Team Member
	Role

	Project Manager
	Overall responsibility for the project

	Project Administrator
	Support the Project Manager

	Library Manager
	Provide the project team with relevant key information relating to the library

	Contractor
	Plan and execute the building works


[bookmark: _Toc145241719]Figure 3: Team Members and Roles

Stakeholders identified at this stage include library staff, library users (students), procurement department, estates department and operations department. Staff and users will be affected by the disruption caused by the works, e.g., noise. This will need to be communicated on a regular basis. The procurement team will be involved in the appointment of an appropriate contractor to undertake the proposed works. The estates team will provide information relating to any relevant legislation and statutory approvals that the Project Team need to be aware of. Finally, the operations team are responsible for the day to day operation of the facility and will need to ensure that the project doesn’t impede on any planned activities or events. Benefits of the project to “Users” will include a secure watertight roof for library staff and users. There will also be an environmental benefit relating to the improved thermal rating of the roof, resulting in lower heating costs and a reduced carbon footprint.
“Resources” required for the project will include the project team and sufficient budget to complete the works. A roof survey of the existing roof and a specification for the new roof will also be required. These will be provided by a specialist manufacturer.
The main “Constraints” for the project are a limited budget and the library needing to stay operational during the works. “Risks” identified include wet weather preventing progress of the works, contractor quotes being over budget, material and/ or labour shortages during the works and expenditure of any funding received within the relevant timescales. Mitigation measures for these risks will include programming the works for the summer period to minimize the risk of wet weather. This will also assist in reducing the risk of not spending funding within the required timeframe, as deadlines are the end of March.  The risk of contractor quotes being over budget will be reduced through the procurement team carrying out a tender exercise to appoint a contractor. Finally, material and labour shortages will be minimized through early appointment of a contractor, providing sufficient timescales are allowed for purchasing materials and acquiring the necessary labour source.
The next part of the Planning stage will involve the identification of the relevant “Milestones” for the project. Project Canvas identifies “milestones” as “significant events in the project, which divides the project into manageable parts.” Project Canvas suggests the use of 4-6 “Milestones” on a project. For this project the “Milestones” identified are Project Start, Tender Receipt, Start on Site, Completion on Site, Project Completion. These “Milestones” will be added to a Project Gantt chart and this will be used to measure progress. The physical work on site will need to commence after the academic year has finished (late June) and be completed before student return (mid-late September). Prior to work commencing on site the project initiation and planning stages will need to be completed. Post completion of works on site, relevant documentation will need to be collated and a defect period will be required. Once the “Milestones” have been added to the Gantt Chart further “Actions” need to be identified and also added to the Gantt Chart. These “Actions” are the activities required to achieve each of the identified “Milestones”. “Actions” identified for this project are shown on the Project Canvas in Appendix B and within the Gantt Chart within Appendix C. Once all “Actions” have been identified and added to the Gantt chart, the Project team will work through the actions within the allocated timescales.
Once the Planning stage is sufficiently complete, not necessarily totally complete, the project can progress to the execution stage.
[bookmark: _Toc145241691]3. Execution
At this phase the project will be handed to a third party, i.e., a contractor, following a tender process and the actual physical part of the project is carried out. The project team will be responsible for monitoring and controlling the project to ensure that required budgets, timescales, quality and project scope are being achieved. The team will also be responsible for managing any required changes. The Gantt chart prepared during the planning stage will be a key tool in this process.
The execution stage of the library roof project can be split into two phases – 1. Tender phase 2. Construction phase. The project team will be responsible for collating all of the information required for the procurement team to issue a tender document to the selected contractors. It is essential that all information relevant to the project is captured at this stage as the tendering contractor’s quotes will be based upon this information. If any information is missed, then this could lead to additional costs at construction stage. The tender stage will need to be completed in sufficient time to allow the appointed contractor sufficient time to mobilise and complete the works within the “milestones” identified at the planning stage. Once the tender stage has been concluded and a contractor appointed, the project can then move to the construction phase, where the appointed contractor begins work on site. 
The project team’s role and responsibilities once the project is on site will centre around monitoring and control. 
[bookmark: _Toc145241692]4. Monitoring and Control
This phase generally runs concurrently with the execution phase. The PMBOK® defines Project Control with the following statement:

“A project management function that involves comparing actual performance with planned performance and taking appropriate corrective action (or directing others to take this action) that will yield the desired outcome in the project when significant differences exist.”

This process enables the project manager to inform stakeholders regarding project progress, any issues that have arisen and action taken to address these issues, current project status in relation to cost and programme. The PMBOK Guide (2017) identifies several inputs, tools, techniques and outputs relating to project monitoring and control.
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[bookmark: _Toc145241720]Figure 4: Monitor and Control Project Work (PMBOK Guide 2017)

The inputs together with the tools and techniques shown within Figure 4 will have been identified and agreed during the planning phase. During the execution stage monitoring and control will be achieved via the outputs.

During the Planning and Execution stages fortnightly meetings will be held with stakeholders and the client to provide updates regarding progress, completed actions, change requests and project document updates. Once construction work has commenced, weekly meetings will be held with the contractor. The contractor will provide a report at each meeting outlining progress, change requests and potential risks. This information will be reported to the client and stakeholders at the fortnightly meetings, unless it is of high importance or urgency. 

Project Canvas has been used within a “Project Kickstart” context on this project. However, it can be used in three different contexts throughout a project, both of which relate to monitoring and control.
[image: ]
[bookmark: _Toc145241721]Figure 5: Project Canvas Use Contexts

At the execution stage it can be used in a project overview context “for communicating with stakeholders” and “to ensure everyone understands completed and ongoing tasks, any changes to resources or scope, and how to manage present risks.” It can also be used in a project management context at this stage as “the tool allows members of the project group to gain perspective about a project’s status on a daily or weekly basis.” It can, therefore, be used as a project monitoring and control tool. Project Canvas will be used to report to the client and stakeholders at the fortnightly meeting.
Once the contractor has completed the physical work on site the project will move to the Closing stage.

[bookmark: _Toc145241693]5. Closing
Closing a project can take place once all of the identified project actions have been completed and the client has accepted the completed product. Project actions are completed as the project proceeds and don’t all occur at final completion. Actions and milestones are reviewed at fortnightly progress meetings and as they are completed can be closed off by the team. Client and stakeholder input into the closing of actions is essential as they are confirming that their expectations are being met.

Once construction work has been completed, a hand over meeting will be held between the client, project team and contractor. The completed work will be handed to the client once the project manager is satisfied that all project actions and documents are complete. 

The above will apply to the library roof project. Once the completed construction project has been handed to the client a twelve month defect period will commence. This period will determine if there are any issues with the new roof in use. Following this twelve month period a further meeting will be held where any defects or concerns will be discussed.

Following final completion of the project the project manager will prepare and issue a project survey to the client and stakeholders. The results of this survey together with issues identified in the end of defect period meeting will be used in a lessons learned exercise to aid the process of continual improvement.
[bookmark: _Toc145241694]Conclusion
This exercise has identified how a waterfall project management methodology supplemented with Project Canvas will be used to undertake a re-roofing project to a library roof. The process involves following the five traditional stages of the Waterfall method and using Project Canvas as a kickstart tool, an overview tool and a management tool at the various stages.
This project is a live project and is currently within the execution stage, i.e., on site construction stage. The selected methodology worked well through the initiation, planning and tender stages. However, delays on another project at the library prevented the contractor from commencing on site by a month.  Further delays have been encountered during the construction phase due to a particularly wet summer. Weather was identified as a potential risk and the contractors programme made some allowances for this. Completion of the works has now been re-scheduled for the end of September.
The client, stakeholders, contractor and project team have all been pleased with the use of Project Canvas as a tool. To date it has been very effective and easy to use, providing a real time overview of the project. Several team members, including the project manager, have been on annual leave during the summer period and Project Canvas has been used to update other team members in advance of these periods.
As this was one of the larger projects that the project team undertakes, it was decided to use the structure of the waterfall method and to use Project Canvas as a tool. However, following it’s use the team would consider using Project Canvas itself for upcoming smaller projects as it lends itself well to the type of projects the department undertakes.
[bookmark: _Toc145241695]References

Enterprise Systems (2016); Project management methodology; Pullman, Washington; Washington State University
Project Management Institute (2021); PMBOK® Guide 7th Edition; Newton Square; PA 
Project Management Methodologies and Frameworks; Active.Collab;
Reiss, G. (2007); Project Management Demystified 3rd edn; London; New York; Taylor and Francis Ltd
Stubben et al. (2014) Project Canvas Explanatory Manual; Copenhagen
























[bookmark: _Toc145241696]Bibliography

Bentley, C. (2010); PRINCE2 A practical handbook; 3rd edn; Amsterdam; Butterworth Heinmann
British Standards Institution; BS 6079:2019: Project Management – Principles and Guidance; BSI
Charvat, J. (2003);  Project Management Methodologies: Selecting, Implementing, and Supporting Methodologies and Processes for Projects; New York; Wiley
Cooke, J. L. (2016); Prince 2 Agile: an implementation pocket guide; Cambridgeshire, England; IT Governance Publishing
Ellis, C. D. (2019); The Project Book The Complete Guide to Consistently Delivering Great Projects ; 2019; Milton, Qld; John Wiley and Sons
Garcia, H. (2022); Why do you need Agile in project management? Available at: Why do you need agile in project management? | APM Accessed 1/8/2023; Association for Project Management
Keller, P. A.; (2011); Six Sigma demystified; 2nd edn; New York; McGraw-Hill Education
Project Management Institute (2017); Agile Practice Guide; Newtown Square, Pennsylvania; Project Management Institute Inc.
Project Management Institute (2021); PMBOK® Guide 7th Edition; Newton Square; PA 
Wells, H. (2012); How Effective Are Project Management Methodologies? An Explorative Evaluation of Their Benefits in Practice; Project Management Journal Vol. 43 No. 6; Wiley Online Library
Project Management Methodologies and Frameworks; Active.Collab;
Reiss, G. (2007); Project Management Demystified 3rd edn; London; New York; Taylor and Francis Ltd
Shergold, P. (2015); Learning from Failure; Australian Public Service Commission 
Stubben et al. (2014) Project Canvas Explanatory Manual; Copenhagen
Watson, M. (2002) Managing Smaller Projects: A practical guide; 2nd edn; Ontario, Canada; Multimedia
Webster, G. (2017); Managing Projects at Work; Abingdon; Routledge








[bookmark: _Toc145241697]Appendices































[bookmark: _Toc145241698]Appendix A – Project Canvas – Initiation Stage


































2

[image: A screenshot of a computer

Description automatically generated]


[bookmark: _Toc145241699]Appendix B – Project Canvas – Planning Stage







[image: A screenshot of a computer

Description automatically generated]


[bookmark: _Toc145241700]Appendix C – Project Gantt Charts































Gantt Chart – Initiation and Planning Stages
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Gantt Chart – Execution Tender Stage
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Gantt Chart – Execution Construction Stage
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Gantt Chart – Monitoring and Control
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Gantt Chart – Closing Stage
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