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[bookmark: _Toc198149194]Introduction
In the recent past, the smoothie company that deals with the production of healthy drinks has experienced exponential growth. Its products are in the two largest supermarkets of the UK, and negotiations are taking place to enter the third supermarket, increasing the number of its consumers. However, the small business unit of the company has now become a bottleneck aspect of its coping capacity with the ever-growing demand, and this has led to operational losses, such as failure in deliveries, deterioration of quality, and logistics shortcomings. To tame these threats, the company is considering launching a big expansion programme that will involve the relocation of it to a larger industrial site. 
This expansion will offer an extra production capacity, capacity for diversification of products, and efficiency in operations. In a desire to continue standing out more in a competitive market, the firm is also looking forward to introducing new product lines such as the coconut water, the yoghurt–based drinks, and the children’s juices. This growth is the company’s main point of development, but it brings several risks and problems, like a potential delay in building, procurement issues, and regulatory issues. To curb these issues, there are some project management mechanisms that the company has to adhere to, which are network diagrams, Gantt charts, cost estimates, and risk management. Proper planning, pooling of resources, and communication with the stakeholders will ensure the successful delivery of the project.
This assignment serves the purpose of showing how some of the project management techniques can be applied to the company’s expansion project. This paper will evaluate risks, solutions, and outcomes of the project, the role of communication and cost management through creating a network diagram, creating Gantt chart and PERT analysis, and calculating costs.







[bookmark: _Toc198149195]Analysis of Network Diagram and Gantt Chart
[bookmark: _Toc198149196]Network Diagram Analysis
The network diagram is the essential project management tool that can visually depict all the tasks covered in the project and their interdependencies (Kerzner, 2013). It helps in the illustration of how tasks are interconnected, indicating which tasks can be dependent on the other ones. More importantly, it helps identify the critical path, which is the longest sequence of tasks that dictates the minimum time required to complete the project (Project Management Institute, 2017). The critical path is essential for ensuring the project stays on schedule. By highlighting both critical and non-critical tasks, the network diagram enables the project manager to focus on the tasks that directly affect the project timeline. Delays in any critical path activity will result in delays to the entire project.
For the smoothie company’s expansion project, the network diagram below highlights the critical and non-critical tasks, where the critical path activities are shown in orange, and the non-critical tasks are represented in blue. The diagram serves as a roadmap for managing the project efficiently.
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Figure 1 Network Diagram, Self-made
[bookmark: _Toc198149197]Key Observations from the Network Diagram
1. Critical Path:
The critical path activities are as follows:
· Activity A (Site Preparation): This activity takes 3 days and is crucial to prepare the site before other tasks, such as construction and procurement, can commence.
· Activity C (Construction): This task is dependent on the completion of Activity A. It spans 4 days, and construction delays will have a direct impact on subsequent activities.
· Activity D (Equipment Installation): This task takes 3 days, and its timely completion is vital before testing and training can begin.
· Activity F (Production Test): Lasting 2 days, this task tests the output from the construction phase, which must be completed on time for the project to move forward.
· Activity H (Packaging): Scheduled for 3 days, this task is dependent on the production test and packaging equipment installation.
· Activity L (Facility Setup): At 6 days, this activity finalizes the setup of the expanded facility and is pivotal to moving forward with product production and handover.
· Activity N (Project Handover): This critical task lasts for 9 days and signifies the completion of the expansion project.
2. Non-Critical Activities:
These tasks, while important, do not directly impact the overall project deadline:
· Activity B (Procurement): This 5-day task overlaps with other activities and does not directly delay the project.
· Activity E (Employee Training): Though crucial for operations, the training can be scheduled flexibly within the project timeline, lasting 6 days.
· Activity G (Quality Control): Spanning 7 days, this activity focuses on testing and inspection but is not tied to the critical path.
· Activity I (Staff Onboarding): This 7-day activity can be scheduled after other tasks, making it non-critical.
· Activity J (Marketing Prep): This 5-day task is essential but has flexibility in terms of timing.
· Activity K (Launch Plan): While important for marketing and sales, this 6-day task does not interfere with the critical project timeline.
· Activity M (Final Inspection): The 1-day final inspection ensures everything is up to standard but does not significantly impact the overall schedule.
3. Dependencies:
· Site Preparation (Activity A) must be completed before Construction (Activity C) can begin.
· Construction (Activity C) needs to be completed before Equipment Installation (Activity D) can start.
· Production Test (Activity F) is impossible to start before Equipment Installation (Activity D) is completed. 
· Packaging (Activity H) relies on the Production Testing (Activity F). 
[bookmark: _Toc198149198]Project Timeline through Gantt Chart
Another project management tool that is essential to project planning is the Gantt chart,which reveals a chronological list of a project with its start and end dates, duration, among other dependencies. Through a Gantt chart, project managers can easily manage and monitor their progress and detect any delays or overlaps on projects (Dinsmore & Cabanis-Brewin, 2014). The following is a Gantt chart that depicts a timeline for both critical and non-critical activities. It graphically represents the commencement and completion of every activity, as well as the critical path in orange, and non-critical tasks in blue. Monitoring the critical path and non-critical activities will allow the project managers to determine them very quickly and take corrective measures in time. 
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Figure 2 Gantt Chart, Self-made
[bookmark: _Toc198149199]Effective Communication in Project Management
Effective communication is a key element to any successful project management. In case of a smoothie company’s expansion, communication plays a critical role in efforts coordination across different departments, setting the expectations of the stakeholders, and ensuring that the project is not presented with delays.
[bookmark: _Toc198149200]Importance of Communication
Communication keeps all the team members on the same page with the goals of the project. It prevents misapprehensions, eliminates inefficiency, and ensures that the stakeholders are abreast with project developments. 
1. Coordination:In accomplishing tasks, there is a need for effective communication among members of the project, construction team, procurement team, and the rest. A lack of direct communication exposes the potential for misconceptions and delays in projects. 
2. Stakeholder Engagement: Communication with stakeholders, like suppliers, contractors, and senior management, is effective to bring the people involved to the same set of expectations and work achieved. Frequent updates enable the stakeholders to air their concerns or provide a solution to emerging issues. 
3. Problem-Solving: Communication is essential in identifying problems and solutions quickly. Delays in material deliveries, for example, can be addressed promptly through clear communication with the procurement team, suppliers, and other stakeholders.
[bookmark: _Toc198149201]Barriers to Communication
Despite its importance, several barriers can hinder effective communication:
· Misunderstandings: Poorly worded instructions or unclear expectations can lead to errors.
· Cultural Differences: Communication barriers may arise if team members are from diverse backgrounds.
· Technological Challenges: Outdated or inefficient communication tools can delay information sharing.
To mitigate these issues, it’s essential to use modern project management tools and encourage open communication across the team.
[bookmark: _Toc198149202]Improving Communication
The company can improve communication through:
· Regular Meetings: Weekly meetings ensure everyone is aligned and any issues are addressed quickly.
· Digital Tools: Software like Slack, Trello, and Microsoft Teams can facilitate communication in real-time.
· Clear Documentation: Ensuring that all important decisions and agreements are documented and accessible.
By improving communication, the company can streamline processes and reduce the risk of delays.
[bookmark: _Toc198149203]Application of PERT Analysis and Risk Management
Project management often involves navigating uncertainties, and this is where PERT analysis and risk management techniques come into play (Meredith & Mantel, 2011). For the smoothie company’s expansion project, these tools will help ensure that the project stays on track despite the unpredictable elements that might arise.
[bookmark: _Toc198149204]Application of PERT Analysis
PERT (Programme Evaluation and Review Technique) is the tool that is used to plan and control projects using the analysis of the time that it takes for each task to be completed. It is very useful when one does not know the time estimates of tasks (Pritchard, 2014). 
In PERT analysis, there are three estimates for each activity. 
1. Optimistic time (O): The least amount of time that it will take to complete the task. 
2. Pessimistic time (P): The longest time that the task will take. 
3. Most likely time (M): The best representation of the time required to complete the task in normal times. 
TE for each activity is calculated by the following formula:
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By using this formula, a project manager gets to arrive at more realistic deadlines after analysing various scenarios. For example, consider Activity A: Site Preparation:
· Optimistic time (O): 2 days
· Most likely time (M): 3 days
· Pessimistic time (P): 5 days
For example, consider Activity A: Site Preparation:
[image: ]
Calculating the time for all activities will enable the project manager to estimate the time for the project with all considerations of the best and the worst case scenarios. 
[bookmark: _Toc198149205]Risk Management Techniques
Risk management is very important in complex projects such as the expansion of the smoothie company. It entails recognising, evaluating, and reducing the possibilities of risks (Schwalbe, 2015).
1. Risk Identification: Key risks include:
· Supply chain disruptions: Delays in materials or equipment could impact the timeline.
· Construction delays: Weather or regulatory issues could cause setbacks.
· Labor shortages: A shortage of skilled labour could delay installation and training.
2. Risk Assessment: Risks are measured based on likelihood and impact with a Risk Matrix:
· High likelihood, high impact: Procurement delays need immediate action.
· Low likelihood, low impact: Minor weather delays can be monitored.
3. Risk Mitigation: Strategies include:
· Supply chain disruptions: Create relations with several suppliers and hold a buffer stock.
· Construction delays: Hire experienced contractors and include buffer time.
· Labor shortages: Create a backup workforce and offer incentives to retain skilled labour.
4. Contingency Planning: Create a contingency plan for unexpected things, such as regulatory changes or weather, to avoid delays and costs. 
5. Risk Monitoring: Monitor risks and mitigation activities on a regular basis during meetings, and maintain a risk register and revise approaches accordingly.
[bookmark: _Toc198149206]Costs of Individual Activities and Total Project Cost
[bookmark: _Toc198149207]Cost Estimation and Control
Cost estimation is important in ensuring that the smoothie company’s expansion does not go beyond the limits of the budget. 
1. Site Preparation:
Preparation of the site involves clearing the grounds and smoothing them.
· Labor Costs: Estimated at $10,000 for 3 weeks of work.
· Material Costs: Estimated at $15,000 for materials like concrete and steel.
· Total for Site Preparation: $25,000
2. Procurement:
Procurement involves purchasing raw materials (fruits, vegetables) and equipment (production lines, packaging).
· Raw Materials Costs: $30,000 for 6 months of supply ($5,000 per month).
· Equipment Costs: Estimated at $50,000 for necessary machinery.
· Total for Procurement: $80,000
3. Construction:
This phase includes building the structure, installing utilities, and ensuring regulatory compliance.
· Labor Costs: $20,000 for construction workers.
· Material Costs: $30,000 for materials like steel, concrete, and plumbing.
· Contingency: $10,000 for unforeseen expenses.
· Total for Construction: $60,000
4. Equipment Installation:
This involves setting up machinery and systems in the new facility.
· Labor and Equipment Costs: Estimated at $40,000 for installation and setup.
· Total for Equipment Installation: $40,000
5. Employee Training:
Training is essential for operating new equipment and ensuring safety.
· Training Costs: $15,000 for materials and trainers.
· Labor Costs: $5,000 on the use of external trainers and staff pay. 
· Total for Employee Training: $20,000 
Total Project Cost Calculation:
Site Preparation ($25,000) + Procurement ($80,000) + Construction ($60,000) + Equipment Installation ($40,000) + Employee Training ($20,000) = $225,000
[bookmark: _Toc198149208]Cost Control Strategies
To utilise costs successfully, the following strategies shall be used: 
1. Regular Budget Tracking: During the execution of the project, the project manager will oversee the expenses by using such tools as Smartsheet or Excel. 
2. Contingency Fund: 10% of the total cost of the project ($22,500) will be used to pay for unexpected costs. 
3. Negotiation with Suppliers: Bulk discounts and good payment plans will reduce the costs of procurement. 
4. Minimizing Delays: To avoid increased costs, the project manager will ensure the critical path is followed and resources are allocated to prevent delays.
By implementing these strategies, the project will stay within budget, and any deviations will be managed proactively.








[bookmark: _Toc198149209]Crash Costing for the Smoothie Company Expansion
Crash costing is a technique used to reduce project duration by accelerating critical path tasks, usually at an increased cost. For the smoothie company’s expansion, crash costing will shorten the project by 7 days, helping meet deadlines and start operations sooner.Crash costing involves speeding up critical path activities by adding resources, such as extra labour, expedited processes, or outsourcing (Turner, 2009). Although this reduces the project timeline, it increases costs due to additional resources and overtime.
[bookmark: _Toc198149210]Identifying Tasks for Crashing
Crash costing focuses on activities within the critical path, which significantly affect the project timeline. The following tasks are selected for crashing:
1. Site Preparation
· Original Duration: 3 days
· Crash Duration: 2 days
· Additional Cost: $1,500 for extra labour
· Reason: Completing site preparation earlier allows construction and equipment installation to begin sooner.
2. Procurement
· Original Duration: 5 days
· Crash Duration: 3 days
· Additional Cost: $2,000 for expedited shipping and extra staff
· Reason: Early procurement avoids delays in construction and equipment installation.
3. Equipment Installation
· Original Duration: 4 days
· Crash Duration: 3 days
· Additional Cost: $5,000 for additional contractors
· Reason: Faster installation enables earlier production start, minimizing project delays.
4. Employee Training
· Original Duration: 5 days
· Crash Duration: 3 days
· Additional Cost: $3,000 for extra trainers
· Reason: Reducing training time prepares employees to operate the facility sooner.
[bookmark: _Toc198149211]Crash Costing Calculation
The additional costs for crashing these activities are as follows:
· Site Preparation: $11,500 ($10,000 + $1,500)
· Procurement: $7,000 ($5,000 + $2,000)
· Equipment Installation: $45,000 ($40,000 + $5,000)
· Employee Training: $18,000 ($15,000 + $3,000)
Total Additional Cost: $11,500
The crash costing adds $11,500 to the project cost, bringing the total to $236,500. Although this increases the budget, the benefits of completing the project 7 days earlier outweigh the additional costs, enabling the company to capture market opportunities sooner.
[bookmark: _Toc198149212]Project Handover Issues
The project handover is crucial for transitioning from the project team to the operational team, ensuring the facility is ready for day-to-day operations (PMI Global Standard, 2020). In the smoothie company’s expansion, this phase involves transferring the facility, equipment, and staff training to the management team.
[bookmark: _Toc198149213]Handover Process
Some of the most important elements of the handover process involve: 
1. Final Inspections: To ensure that the facility is safe, functional: that is has health and safety standards, functions according to operation. 
2. Documentation: Transferring critical documents like as-built drawings, operation manuals, safety certificates, and compliance report (Roeser, 2017). 
3. Staff Training: Training the staff regarding machinery operation, safety measures, and maintenance practices to guarantee smooth operations. 
[bookmark: _Toc198149214]Potential Handover Issues
Some of the challenges that may occur during the handover include the following: 
1. Inadequate Training: Lack of training may cause inefficiency or safety problem. Extensive practical training has to be given. 
2. Construction Delays: Construction delay or equipment installations delay can impact the timeline for handover. Constant liaison with the contractors is very important in solving any problems that may arise. 
3. Incomplete Documentation: Lack of documents or inaccurate documents can create confusion. Making sure all documentations are complete and accurate is critical. 
4. Lack of Coordination: Lack of coordination between teams may cause delays. Constant cross functional meetings should be organised to keep everybody on the same page. 
5. Unexpected Operational Issues: Following handover, post-handover problems may arise, such as equipment failure or building problems. There should be a post-handover support team to resolve these.
[bookmark: _Toc198149215]Mitigation Strategies
The following strategies should be deployed to counter possible problems: 
1. Thorough Training: Offer training on an extensive scale with hands-on experience, mock situations, and so forth. 
2. Detailed Handover Plan: Come up with a clear plan that includes tasks, roles, and responsibilities towards the handover. 
3. Buffer Time: Introduce additional buffer time in the schedule for any construction delays and procurement. 
4. Post-Handover Support: Have a support team to deal with any initial operational maintenance problems.






[bookmark: _Toc198149216]Conclusion
The expansion project by the smoothie company is therefore an important move to improve its production capability, operational efficiency, and competitiveness in the market. With an application of project management tactics in terms of network diagrams, Gantt diagrams, PERT analysis, cost estimation, as well as risk management, the company can successfully manage risks, resources, and the timeframe of a project. Such tools guarantee effective achievement of critical activities on time and give a framework for handling issues like delays in procurements, a site headache, or a labour shortage (Project Management Institute, 2017).
Crash costing is very useful in the minimization of project duration, even at the expense of additional costs. Dedicating more resources to critical path activities will ensure that the timeline is shortened and there are no further delays, so that the company becomes operationally ready within a shorter period (Kerzner, 2013). In addition, detailed planning after handing over the project in the final inspections, proper documentation, and workers’ training will ensure a seamless shift of baton to the operation team and decrease the risk of disruption (Dinsmore & Cabanis-Brewin, 2014).
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10. [bookmark: _Toc198149218]Appendices
	Activity
	Duration
	Start Date
	End Date
	Critical Path

	A (Site Preparation)
	3 days
	Day 1
	Day 3
	✔

	B (Procurement)
	5 days
	Day 3
	Day 8
	

	C (Construction)
	4 days
	Day 3
	Day 7
	✔

	D (Equipment Installation)
	3 days
	Day 7
	Day 9
	✔

	E (Employee Training)
	6 days
	Day 6
	Day 12
	

	F (Production Test)
	2 days
	Day 10
	Day 12
	✔

	G (Quality Control)
	7 days
	Day 10
	Day 17
	

	H (Packaging)
	3 days
	Day 13
	Day 16
	✔

	I (Staff Onboarding)
	7 days
	Day 14
	Day 20
	

	J (Marketing Prep)
	5 days
	Day 18
	Day 22
	

	K (Launch Plan)
	6 days
	Day 18
	Day 24
	

	L (Facility Setup)
	6 days
	Day 17
	Day 23
	✔

	M (Final Inspection)
	1 day
	Day 23
	Day 24
	

	N (Project Handover)
	9 days
	Day 24
	Day 32
	✔
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