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[bookmark: _Toc220162352]1. Introduction and Background to the Project
Project management is significant to assist organisations in meeting their objectives in an organisation and a controlled manner. The current competitive business world has forced companies to refine their processes, cut the cost of operations, as well as responding fast to the needs of their customers. Projects enable organisations to implement planned changes, manage time, cost, quality and risk. The assignment aims at analysing the use of project management tools and techniques by using a style project in a real world setting. The selected one is the introduction of a new Warehouse Management System (WMS) in a medium-sized logistics firm located in the United Kingdom. The company is still using a manual inventory and spreadsheet-based system to track inventory in its warehouse operations. These systems were not efficient and reliable as the business has expanded (Ciric Lalic et al., 2022). Employees have problems with searching for the goods fast, with the inventory often being incorrect, and the orders of the customers being postponed. These issues have led to higher operating expenses and decreased customer satisfaction. Management has made a decision that the warehouse needs a digital WMS to be able to modernise the operations in the warehouse. The new system will monitor the inventory in real time, pick and pack will be automated, and the right stock will be provided with the correct inventory reports. The system will also enhance the communication between the warehouse, purchasing and sales departments. This will see the company enjoy quicker order processing time, lower stock losses and better customer service. The general purpose of this project is to manage to design, install, test, and launch new WMS successfully within a limited timeframe and budget. In the project, several activities will be involved, and these will include planning of the project, selection of the suppliers, system design, software development, installation of hardware, testing of the system, system training of staff, and the final launch of the system. All these activities should be well planned and tracked so that the project is completed on time and within the budget. The various project management methods have been used in this assignment. These involve network diagram building and Gantt chart building, identification of the critical path, PERT analysis, risk management, cost estimation, and crash costing. There is also the discussion of the role of communication and the significance of project handover. With the help of this project, one can demonstrate explicitly how project management can contribute to the improvement of a business and its long-term success.

[bookmark: _Toc220162353]2. Create a Network Diagram, Gantt Chart and Critical Path
In order to deal with the WMS implementation successfully, the project was subdivided into a chain of separate actions. Every activity is characterised by the time-span and logical dependence on other tasks. This will enable the project manager to know the appropriate sequence of work and also to see which ones will be critical to the work schedule.
[bookmark: _Toc220162361]Table 1: Project activities
	ID
	Activity
	Duration (days)
	Predecessor

	A
	Planning for the project
	3
	None

	B
	Analysis of requirements
	5
	A

	C
	Selecting suppliers
	4
	B

	D
	System design
	6
	C

	E
	Software development
	10
	D

	F
	Installation of hardware
	5
	D

	G
	System testing
	6
	E, F

	H
	Training
	4
	G

	I
	Launching the system
	2
	H



The project planning, requirement analysis, selection of suppliers, system design, software development, hardware installation, system testing, staff training, and system introduction are the key project activities. These activities were put in a network diagram to demonstrate the sequence and relationships (Flyvbjerg, 2021). The process starts with the project planning, then requirements analysis and selection of the supplier. It is not possible to even start system design until after picking up the supplier. Once it has been designed, the software is developed, and the hardware is installed. These two processes are synchronised, and yet both of them should be fulfilled before the testing of the system can begin. The process of staff training is then undertaken after the system has been tested, and finally, the launch of the system.

The start and finish times of every activity were computed using a forward pass with the Critical Path Method (CPM). The recent start and finish time was then computed by a backward run. These values are the difference between the float of each activity. Activities that have a zero float make the critical path.
The critical path of this project is:

Project Planning-> Requirements Analysis- > Supplier Selection- > System Design- > Software Development- > System Testing- > Staff Training- > System Launch.

The total distance of this route is 40 days. Any lag in these activities will be a lag in the whole project. The hardware installation is not on the critical path since it is floating and can be postponed without influencing the completion date. A Gantt chart was also created to give a pictorial representation of the project timeline (Guertler, and Sick, 2021). The chart presents every activity as a horizontal bar over a timeline, such that one can easily view the time of commencement and the time of completion of every task. The Gantt chart also identifies the tasks that are overlapping and which activities need to be done before the other ones can be undertaken.

[bookmark: _Toc220162368]Figure 1: Gantt Chart
Source: (Ingason, and Eskerod, 2024)
The Gantt chart represents the entire project of the WMS implementation in chronological order. The activities are presented in the form of bars with their start time, duration and end time. The chart starts with the project planning and proceeds through the analysis of requirements, selection of suppliers, system design, software design and hardware design. Parallel working is exhibited as software development and the installation of hardware run concurrently. These two tasks are only completed after which testing of the systems begins. This is done through staff training and the eventual introduction of the system. The Gantt chart assists the project manager to know the progress, deadlines, and detect delays in a short time (Sabini, and Alderman, 2021). The combination of the network diagram, critical path and Gantt chart will give a clear picture of the project timeline. They assist the project manager in tracking the progress, distributing resources effectively, and knowing the possible delays in time. These are tools that are critical in the successful completion of the WMS project within the time.


[bookmark: _Toc220162354]3. The role of Communication in the Project Management
One of the variables that determines the success of a project is communication. It makes sure that all project stakeholders are aware of project objectives, their roles and the project performance. The WMS implementation project involves a large number of various individuals, such as senior management, the project manager, IT experts, warehouse employees, and external software vendors. Lack of clear and frequent communication may result in misunderstanding, hence delays, increased cost, and poor performance of the system. Communication is one of the key functions in this project as it enables everyone to know what is going on at every stage (van Besouw, and Bond-Barnard, 2021). The project manager has to ensure that he/she explains the project objectives, time limitations, and the anticipated results to the project team. This enables members of a team to realise how their effort will lead to the success of the project at large. When individuals understand their expectations, they will be encouraged and assured in their jobs. Constant communication also serves the purpose of determining problems in time. As an illustration, the software development team can report a technical problem to the project manager in a short period. The manager will then be able to respond by shifting the schedule or availing extra resources. This will help avoid minor issues that are likely to become huge risks that might slow down the project. Various forms of communication are employed to meet various purposes. Conference meetings on a weekly basis give the project team the opportunity to talk about tasks, challenges and ongoing action. Important documents and updates are shared through email. All senior management reports are made in such a way that they are able to read through the progress and authorise any significant alterations. The communication of system changes to the staff at the warehouse is also done through training sessions and workshops (Oosthuizen, and Benade, 2021). Communication is significant to change management. There are a lot of workers who might be afraid to utilise a new system. Clear and open communication will reduce resistance by clarifying the benefits of the WMS and how it will simplify their work. Employees have a chance to raise questions and provide their feedback. This generates confidence and promotes the acceptance of the new system.
Finally, communication aids in coordination, problem-solving, as well as decision making during the project. It serves the purpose of making sure that all the stakeholders are aligned towards a common objective. Any project that is well planned may fail without proper communication. Consequently, the WMS implementation will require effective communication.
[bookmark: _Toc220162355]4. PERT Analysis and Risk Management Techniques Application
There is always some uncertainty in every project, particularly when new technology is coming on board. The WMS project involves technical development, performance of suppliers, and staff training, which are unpredictable. To control such uncertainty, PERT analysis and risk management are used. PERT (Programme Evaluation and Review Technique) is the method applied to estimate the time of activities in case of uncertainty. Three values are considered with each key activity instead of one time estimate (Gao, 2022). These are the optimistic time, the most likely time and the pessimistic time. A calculated time is expected by using these values. This will enable the project manager to know of any potential delays and consider them.
[bookmark: _Toc220162362]Table 2: PERT Analysis
	Activity
	Optimistic
	Most Likely
	Pessimistic
	Expected

	E
	8
	10
	14
	(8+4×10+14)/6 = 10.3

	G
	4
	6
	9
	(4+4×6+9)/6 = 6.2



Software development and system testing were some of the activities in which PERT was used in this project. These are complicated tasks that can be longer than anticipated in case of hitches. The project manager is able to incorporate contingency time in the schedule by using PERT. This also helps in eliminating the chances of defaulting on the final deadline. The project also needs risk management to be successful. Any occurrence which might affect the project negatively is a risk. These are the identification of potential risks (Fernandes, and O’Sullivan, 2023). The main risks that will be experienced in this project are the delays of software, staff resistance, data loss, budget overruns, and supplier failure. The risks are then evaluated according to the likelihood and the impact. As soon as the risks are evaluated, proper responses will be made. As an illustration, it can minimise the risk of software delay through the choice of an effective supplier and establishing definite contract terms. Training and frequent communication can be used to handle staff resistance. The regular backups of the system and security measures can prevent data loss. Cost monitoring and approval procedures may contain budget risks. These risks are controlled by a number of methods. All the identified risks and actions are to be recorded in a risk register. Most serious risks are prioritised on a risk matrix. Change is tracked by conducting regular risk review meetings.
[bookmark: _Toc220162356]5. Individual Activities costs and the Total Cost of the Project costs
Project management is a very important aspect of cost management. When there is failure to plan and control costs, the project is likely to go beyond the budget and be unprofitable. A detailed cost estimation was made in the implementation of the WMS project on activities (Ichsan et al., 2023). This assists the project manager in tracking the expenditure and also making the necessary corrections. The project expenditures are associated with the madam, software, hardware, training and testing expenses. All the activities were allowed a cost depending on the resources and time taken to complete the task.
The projected costs of the project are presented below:
[bookmark: _Toc220162363]Table 3: Projected costs
	Particulars
	Amount
	Amount

	Project planning
	£1,000
	

	Requirements analysis
	£2,000
	

	Supplier selection
	£1,500
	

	System design
	£3,000
	

	Software development
	£6,000
	

	Hardware installation
	£3,500
	

	System testing
	£2,500
	

	Staff training
	£1,800
	

	System launch
	£700
	

	Total
	
	£22,000



These expenses were determined by the bottom-up method. All the tasks were assessed independently and summed up to equal the project budget. This approach gives more precision since it takes into consideration the actual effort required in each activity. Project implementation should also be dominated by cost control (Tijani et al., 2024). At some specific time, the project manager will make comparisons between the planned budget and actual spending. In case any activity starts to cost more than the estimated cost, corrective measures will be taken. This can involve cutting non-essential costs, reallocating funds, or seeking more acceptance from the senior management.
There are also contingency funds that will help in paying unexpected expenses, or extra training or technical assistance. This will minimise the chances of failure of the project because of financial reasons. Cost planning provides a viable project that is economically viable. It also assists the management in making wise decisions regarding the continuation of the project, whether to make changes or to stop the project. The WMS project will be able to create value without exceeding the budget by making accurate cost estimations and control.


[bookmark: _Toc220162357]6. Use of Crash Costing Techniques
There are occasions when a project has to be accomplished at a higher level of speed than it was budgeted. This can be as a result of the pressure from customers, market competition or decisions of the management. In the given project, the management was asked to decrease the time of the project by seven days. This was done through the crash costing method. Crash costing is a technique that can be used to minimise the project schedule through minimising critical path activities (Ichsan et al., 2023). This is achieved through the allocation of additional resources in the form of overtime labour or more staff, which is costlier but will save on time. Crashing of activities on the critical path is only possible since the number of non-critical tasks will not affect the overall project duration. Software development, system testing, and staff training were the critical path activities found to undergo crashing. These were chosen since the time required on them could be minimised by increasing the number of staff members and increasing working hours.
The normal and crash data are presented below:
· Software development: cut by half from 10 to 6 days, with an increased cost of 2,000.
· System testing: this was shortened to 4 days at an additional cost of £800.
· Staff training: a decrease of 4 to 3 days at an additional cost of £400.
This saves a total of seven days in the project time.
The extra amount of crashing:
£2,000 + £800 + £400 = £3,200
The new overall project price will be:
£22,000 + £3,200 = £25,200
The new timeline of the project is 33 days as opposed to 40 days.
As much as crash costing adds to the project budget, there is an opportunity to start using the WMS sooner. It not only implies quicker gains, including enhanced efficiency and fewer errors. The management needs to determine whether it is worth the additional cost in the form of time saving. Early system use in this case is worth the extra cost.
[bookmark: _Toc220162358]7. Consideration of Project Handover Issues 
The last phase of a project lifecycle is project handover. It takes place when the project team completes the system and transfers it to the organisation that will use and sustain it. An effective handover is the key to making the new Warehouse Management System (WhMC) effective and bringing the anticipated benefits. Incomplete documentation is one of the key problems of handover. Unless system guides, technical manuals, and operating procedures are well written, staff might not be able to use the system appropriately. This may lead to mistakes, time wastage and anger (Dong et al., 2024). To prevent this, every system documentation should be ready and approved before the launch of the system. This will consist of user documentation, troubleshooting, and system maintenance documentation. The other problem is a lack of user confidence. The fact that employees might be nervous about using the new system is evident when they are accustomed to using manual processes. The lack of appropriate support can possibly bring the staff into the use of old methods, diminishing the worth of the project. Full training sessions should be offered to handle this risk during handover. A helpdesk or a system administrator should also be available to offer constant support. Following the launch of the system, technical problems may be experienced, as well. During testing, bugs or performance issues, or errors in data may not be detected (Alghail et al., 2022). Unless these issues are dealt with fast, they may have an impact on daily operations. The software supplier should also include a support agreement so as to resolve the problem fast. System updates and maintenance checks should be scheduled regularly as well.
Another issue is the ownership of the system. The management of the WMS should be made clear after handover. The performance monitoring, change approval, and coordination with the IT support should be made up of a system owner. This guarantees accountability and system success in the long-run. Last but not least is performance measurement. Monitoring of key performance indicators like order processing time, stock accuracy, and customer satisfaction should follow after the handover. This would enable the management to evaluate the success of the project goals. Overall, effective planning of the handover phase can make the WMS entirely accepted and used in accordance. It safeguards the investment and makes the organisation gain from the project.
[bookmark: _Toc220162359]

8. Conclusions
This assignment has also revealed how important techniques of project management have been applied in implementing a Warehouse Management System. The application of tools like the network diagram, critical path method, and Gantt chart gave a proper outline on how to plan and control the project schedule. These methods allowed having the opportunity to determine essential activities and spend time more efficiently. The use of PERT analysis and risk management techniques was used to overcome the uncertainty and enabled the project manager to prepare for the challenges and delays that may occur. Evidently, cost estimation and crash costing revealed a correlation between time and cost and the kind of impact that management decision-making may have on the overall budget. Through crash costing, the project took less time and still allowed the project to have control over other costs. Communication proved to be vital in ensuring stakeholders are informed, change management and teamwork. Openness was a way of minimising resistance and enhancing confidence among the staff. The planning of the project handover was done to ensure that the system could be successfully used upon completion and long-term benefits could be realised. On the whole, this project shows that proper project management contributes to organisational enhancement, mitigation of risk, and the probability of producing a successful result.
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