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1. [bookmark: _Toc220595393]Introduction & Background to the Project
The objective of this project is the development and implementation of a Smart Digital Inventory Management System (SDIMS) specifically tailored for a medium sized manufacturing organisation. The current inventory management processes employed by the organisation are primarily manual and heavily reliant on spreadsheets. This outdated approach has resulted in frequent stock inaccuracies, production delays, excessive inventory holding, and a lack of visibility regarding real time stock levels. The limitations of the existing system highlight a gap in operational efficiency, which can be bridged through digital innovation that integrates advanced technologies.
To address these challenges, the proposed SDIMS will incorporate several key functionalities such as barcode and RFID scanning, real time data dashboards for enhanced visibility, automated replenishment processes, and seamless integration with existing finance and purchasing systems. This digital transition signifies a major shift in the operational practices of the organisation, moving from legacy, labour intensive methods toward an integrated, technology driven solution that enhances supply chain efficiency. Previous studies have indicated that digital tools in inventory management can significantly optimise stock levels and improve operational responsiveness (Irshad et al., 2024).
The selection of this innovation project stems from its complexity, characterised by substantial uncertainty and interdependence of activities, alongside variations in risk and cost. Such dynamics provide an ideal setting for applying robust project management techniques, including network diagrams, critical path analysis, Gantt chart scheduling, Program Evaluation and Review Technique (PERT) analysis, and risk management methodologies. The integration of these methods is crucial for effective project execution, supported by literature emphasising the application of project management principles to navigate project intricacies and variations in development timelines (Kelley, 1961)(Ouyang & Chen, 2019) (Moselhi & Roofigari‐Esfahan, 2013).
As industries face increasingly tighter product life cycles, utilising strategic overlapping and resource allocation has been shown to effectively reduce product development times (Roemer et al., 2000)(Roemer & Ahmadi, 2004). Cost crashing techniques will be particularly relevant to this project, as studies indicate that applying these methods can yield significant time reductions while managing associated costs effectively (Sharma et al., 2020) (Ahipaşaoğlu et al., 2019). Through careful planning and the implementation of advanced project management frameworks, the SDIMS project aims to achieve a balance between schedule compression and cost management without compromising overall project goals and quality standards (Siddiqui & Shafiq, 2022).
This innovation project not only addresses the current shortcomings in inventory management but also serves as a critical opportunity to apply comprehensive project management methodologies. By transitioning to a Smart Digital Inventory Management System, the organisation stands to capitalise on enhanced operational efficiencies, lower costs, and improved responsiveness to market demands. 
2. [bookmark: _Toc220595394]Construction of a network diagram, Gantt Chart that clearly lists the individual activities and shows the critical path
The table below presents all project activities, including their durations and interdependencies. This information forms the basis for the development of the network diagram and Gantt chart, which are used to determine the project’s critical path.

	ID
	Activity
	Duration (Days)
	Predecessor

	
	
	
	

	1
	Business case approval
	3
	 

	2
	Project charter creation
	2
	1

	3
	Stakeholder identification
	2
	1

	4
	Current process mapping
	4
	2

	5
	Functional requirements specification
	5
	4

	6
	Supplier shortlisting
	4
	3

	7
	Technical evaluation
	4
	6

	8
	Contract negotiation
	4
	7

	9
	System architecture design
	5
	5

	10
	Database design
	4
	9

	11
	Software development Sprint 1
	6
	10

	12
	Software development Sprint 2
	6
	11

	13
	User interface design
	4
	9

	14
	Hardware selection
	3
	8

	15
	Hardware procurement
	6
	14

	16
	Network infrastructure upgrade
	5
	8

	17
	Integration framework setup
	4
	12, 13,15, 16

	18
	System testing
	5
	17

	19
	Cybersecurity testing
	4
	17

	20
	User acceptance testing
	4
	18, 19

	21
	Training material development
	3
	20

	22
	Staff training delivery
	4
	21

	23
	Data migration
	3
	20

	24
	Go-live preparation
	3
	22, 23

	25
	System deployment (Go-live)
	2
	24

	26
	Early life support
	5
	25

	27
	Performance monitoring
	4
	26

	28
	Process optimisation
	4
	27

	29
	Final acceptance testing
	3
	28

	30
	Project documentation
	3
	29

	31
	Post-project review
	3
	30

	32
	Final client sign-off
	1
	31



Table 1


Network Diagram

A Network Diagram is a visual representation of a project’s tasks and their interdependencies. It displays the sequence of activities and their relationships to one another, allowing project managers to understand the workflow and critical connections among tasks. The diagram consists of nodes representing activities and directed edges indicating task dependencies. By utilising techniques such as the Critical Path Method (CPM) and Program Evaluation and Review Technique (PERT), the diagram aids in identifying the optimal path through which a project should be executed, ensuring that resource allocation and timing are synchronised effectively (Darmawan et al. 2025)(PS et al., 2024). The strength of a network diagram lies in its ability to highlight critical dependencies that may impact the overall project schedule (Wang et al., 2014)(PS et al., 2024). 

The network diagram for the Smart Digital Inventory Management System project is shown below in figure 1.
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Figure 1

Gantt Chart

A Gantt Chart is a bar chart that visually represents the project schedule across time. The x-axis typically denotes the timeline, while the y-axis lists the activities or tasks. Each task is represented by a horizontal bar spanning from the task's start to finish dates, allowing project managers to quickly gauge the duration of tasks and overlapping responsibilities. Gantt charts facilitate easy monitoring of progress and help in assessing if the project is on schedule (Trojanowska & Dostatni, 2017)(Akers, 2015). While Gantt charts provide a simplified view of project timelines, they do not inherently denote the interdependencies between activities, which is where network diagrams excel (Tyler & Miner, 2001).

The Gantt chart for the SDIMS project is shown below in figure 2.
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Figure 2

Critical path
The Critical Path is the longest duration path through a project, determining the shortest time in which the project can be completed. Activities on the critical path are essential; delays in any of these tasks will result in extending the project’s overall timeline. Identifying the critical path involves calculating the earliest and latest start and finish times for each activity and determining the total float of all tasks (Danfulani et al., 2023)(Azhari et al., 2021) (Liu, 2013). Activities with zero float are identified in being on the critical path. By focusing on the critical path, project managers can allocate resources more effectively and mitigate the risk of delays, optimising project execution and completion time.

The critical path for the SDIMS project follows the longest dependent sequence of activities from start to finish which are shown below and highlighted in red in Figure 1 & Figure 2.

1→2→4→5→9→10→11→12→17→18→20→21→22→24→25→26→27→28→29→30→31→32
3. [bookmark: _Toc220595395]Roles of communication in the management of the project.
Effective communication is an essential component of successful project management, particularly in complex projects such as the development of a Smart Digital Inventory Management System. It involves the dissemination and exchange of information among various stakeholders, including senior management, IT developers, warehouse staff, external vendors, and finance personnel. The role of communication is critical in navigating the complexities of project execution and is linked directly to enhanced performance across several dimensions.
Importance of Communication in Enhanced Performance
Communication builds a shared understanding among stakeholders, which is crucial for successful project execution. Each stakeholder group has its expectations, expertise, and objectives, and effective communication ensures alignment among these varied interests. Poor communication practices can lead to detrimental outcomes such as scope creep, project delays, resistance to change, and misalignment between technical and operational needs (Citrawijaya et al. 2024)(Sanyaolu et al., 2023). For example, a failure to communicate effectively between IT developers and warehouse staff could result in the deployment of a system that, while functionally sound, is unsuitable for operational requirements, ultimately leading to inefficiencies and frustration (Finney, 2011).
Additionally, improved communication enhances performance in several key aspects:
· Timely Decision Making: Clear communication channels enable stakeholders to relay information quickly, facilitating faster decision-making processes. This is particularly important when addressing issues or risks that may arise during project execution (Quinton & Fennemore, 2012).
· Early Risk Identification: Effective communication allows for proactive risk management by building an environment where team members feel comfortable reporting potential risks or concerns. Early identification of risks can prevent them from escalating and affecting the project timeline (Priambada et al., 2021).
· Reduced Rework: When communication is clear, misunderstandings and mistakes that require rework are minimised. This leads to increased efficiency and cost effectiveness, as resources are not wasted on correcting avoidable errors (Bason & Anagnostopoulos, 2015).
· Improved Stakeholder Engagement: Regular and structured communication promotes engagement among all stakeholders, contributing to higher levels of satisfaction and commitment to the project. Engaged stakeholders are more likely to support project objectives and contribute positively to its outcomes (Davies et al., 2023).
Communication Matrix
In the management of complex projects such as the Smart Digital Inventory Management System, a Communication Matrix provides a structured mechanism for defining and coordinating communication across stakeholders. Table 2 below presents a Communication Matrix developed specifically for this project.
	Stakeholder
	Communication Method
	Frequency

	Project Sponsor
	Progress Reports
	Weekly

	Project Team
	Daily Standup Meetings
	Daily

	Warehouse Staff
	Workshops & Training
	Key Milestones

	External supplier
	Technical Review Meetings
	Weekly

	Finance Team
	Budget Updates
	Monthly


Table 2
This matrix highlights the need for various forms of communication tailored to different stakeholders, ensuring that everyone remains informed and engaged throughout the project lifecycle.





4. [bookmark: _Toc220595396]Application of PERT analysis and risk management techniques.

Risk Identification and Assessment
Innovation projects, particularly those that involve technology adoption and organisational change, inherently come with a higher level of uncertainty compared to routine projects. Developing the Smart Digital Inventory Management System is complex due to new technology, operational shifts, and dependence on external suppliers. Effective risk identification and assessment are vital for these initiatives to succeed.
Categories of Risks
In the context of the SDIMS, risks can be categorised into several key areas:
1. Technical Risks: These involve the potential for system failures, software bugs, or integration challenges with existing technologies. New technologies, such as RFID and barcode scanning, introduce uncertainties related to their implementation and operational compatibility (Uribe et al. 2018).
2. Operational Risks: Changes in workflow due to the new inventory management system can lead to disruptions in daily operations, particularly if staff are resistant to change or not adequately trained (Kalu & Rugami, 2021) (Leite et al., 2024). A failure to effectively communicate these changes can exacerbate operational risks, resulting in user rejection of the new systems due to usability issues.
3. Financial Risks: Cost overruns can occur from unanticipated technical challenges or requirement changes during the project lifecycle. This category also includes risks associated with project funding and budgeting inaccuracies due to poorly executed financial management. Financial risks can be illustrated through the relationship between stakeholder satisfaction and project success, where financial mismanagement can lead to unfavourable outcomes (Eyiah-Botwe et al., 2016).
4. Schedule Risks: Delays in project timelines can arise from various factors, such as resource misallocation, unexpected technical difficulties, or communication breakdowns among stakeholders. These delays might ultimately affect the overall project completion (Yang et al., 2009).
5. Organisational Risks: These risks encompass potential pushback from stakeholders who may feel threatened by the changes brought by new systems. Effective engagement and communication with stakeholders can mitigate these risks (Leite et al., 2024)(Littau et al., 2010).
Failure to manage risks effectively can lead to severe consequences for the SDIMS project. For instance, risks such as cost overruns, schedule delays, system failures, user rejection, and reputational damage can substantially undermine project goals. 
Key Project Risks and Business Impact
Key project risks and their impact to the organisation is shown in table 3 below. Risks were prioritised using a Probability–Impact Matrix, enabling management focus on high‑risk items such as supplier delays and user resistance to change.
	Risk
	Probability
	Impact
	Potential Business Impact
	Mitigation Measures

	Supplier delivery delays
	High
	High
	Project delay, missed go‑live date, production disruption
	Dual sourcing, contractual SLAs, buffer stock

	Software defects / bugs
	Medium
	High
	System instability, operational downtime
	Agile sprints, continuous testing, defect tracking

	Integration failure
	Medium
	High
	Inaccurate inventory data, loss of trust
	Early integration testing, phased roll‑out

	User resistance to change
	High
	Medium
	Low system adoption, reduced return of investment (ROI)
	Early engagement, training, change champions.

	Cybersecurity breach
	Low
	High
	Data loss, regulatory penalties, reputational damage
	Penetration testing, access controls, audits

	Cost overrun
	Medium
	High
	Budget exceedance, reduced profitability
	Cost monitoring, contingency reserves

	Skills shortages
	Medium
	Medium
	Delays, quality issues
	Training, external consultants

	Regulatory non‑compliance
	Low
	High
	Legal penalties, project suspension
	Compliance reviews, governance gates



Table 3
Risk Management Models and Techniques Applied
Effective risk management is paramount in innovation projects due to their inherent complexities and uncertainties, such as those found in the development of the Smart Digital Inventory Management System. A structured approach to risk management can mitigate potential pitfalls and enhance overall project success. Various established project risk management models and techniques were applied throughout the lifecycle of the SDIMS project:
1. Risk Register
A live risk register was maintained to continuously log identified risks, assign owners, outline mitigation actions, and set review dates. This tool is essential for ensuring accountability among stakeholders while facilitating ongoing monitoring of risk throughout the project lifecycle. It serves as a dynamic reference that enables the project team to keep track of all identified risks and their respective statuses, fostering an environment conducive to proactive risk management (Oglu, 2024)(Fang et al., 2012).
2. Probability–Impact (P–I) Matrix
Risks were evaluated and scored using the Probability-Impact (P–I) Matrix, which categorises them into various levels such as Low, Medium, High, and Extreme. This matrix allows for effective prioritisation of mitigation resources by presenting a visual representation of how risks may impact the project's success. Higher priority is given to risks assessed as high or extreme, motivating the team to concentrate their efforts on mitigating the most critical potential threats (Amini-Philips et al. 2023)(Malik et al. (2022).
3. SWOT Analysis
A SWOT Analysis was performed at the project initiation phase to identify internal strengths and weaknesses as well as external opportunities and threats. For the SDIMS, strengths might include the organisation’s existing IT capabilities, while weaknesses could involve legacy systems' limitations. Identifying external opportunities, such as advances in supply chain technology, and threats like supply chain disruptions from vendors, provided a holistic picture that informed the project's strategic planning (oglu, 2024)(Amini-Philips et al. 2023).
4. Failure Mode and Effects Analysis (FMEA)
The FMEA technique was applied specifically to critical technical processes, such as system integration and data migration. This proactive analysis method helps identify potential failure points and assesses their impact, allowing the project team to implement preventive controls effectively. By systematically evaluating the potential points of failure and their effects, the project team can apply appropriate risk management strategies that enhance system reliability (Patel, 2024)(Afandi & Okdinawati, 2024).
5. Contingency Planning
Recognising that certain high-risk activities could affect the project's critical path, time and cost contingencies were allocated. This aspect of risk management ensures that the project has the necessary flexibility to adapt to unforeseen circumstances. By preparing for potential overruns or delays, the project team can mitigate the risks associated with critical activities, thereby safeguarding the overall project timeline (Osei‐Kyei et al., 2022).
Application of PERT Analysis
In the context of SDIMS project, the Programme Evaluation and Review Technique (PERT) is effectively employed to manage and analyse tasks with high duration uncertainty, particularly those associated with software development and testing. PERT enables project managers to use probability-based estimates for task durations, which is particularly effective in handling the complexities and uncertainties typical of software projects.
PERT uses three time estimates:
· Optimistic Time (O): The minimum possible time required to complete the task, assuming everything proceeds better than expected.
· Most Likely Time (M): The best estimate of the time required to complete the task, assuming normal conditions.
· Pessimistic Time (P): The maximum possible time required to finish the task, assuming everything goes wrong.
The expected time (TE) for completing a task in PERT is calculated using the formula:
TE = (O + 4M + P) / 6
Example Calculation: Software Development Sprint 2 (Activity 12)
· Optimistic (O) = 5 days
· Most Likely (M) = 6 days
· Pessimistic (P) = 9 days
TE = (5 + 4×6 + 9) / 6 = 6.3 days
This highlights schedule risk and provides a more realistic planning estimate than a single deterministic duration.

Application in the SDIMS Project
1. Identification of High Uncertainty Tasks: For the SDIMS, tasks related to the development and testing of software components exhibited significant uncertainty due to varying degrees of complexity and potential integration challenges with existing systems. PERT was particularly suited to evaluate these tasks as it accommodates the variability inherent in software development.
2. Estimation Using PERT: By leveraging the three-point estimation technique of PERT, each software-related task's TE was calculated to better understand how long the tasks would potentially take. This provided a clearer picture of the overall project timeline (Thắng & Tuan, 2020)
3. Enhanced Risk Management: The use of PERT not only refined project scheduling but also supported risk management practices. By analysing the variability in task duration, the project team could identify potential delays earlier and formulate strategies to address them, such as allocating additional resources or adjusting project timelines accordingly (Thắng & Tuan, 2020).
4. Improved Communication: The results from PERT analysis facilitated discussions among stakeholders, providing a framing mechanism for understanding task dependencies and durations. Enhanced visualisation of the project timeline supported robust discussions at stakeholder meetings, ultimately leading to better decision-making and resource allocation (Strielkina et al., 2023).
5. Dynamic Adjustment: As the project progressed, the PERT framework allowed for the iterative updating of duration estimates as more information became available. This adaptability is crucial in software development environments where changes and unexpected challenges can arise frequently (Thắng & Tuan, 2020).
Risk Monitoring and Control
Risk management is treated as a continuous and proactive process throughout the project lifecycle rather than a one-time assessment at the planning stage. Ongoing monitoring ensures that emerging threats are identified early and that mitigation strategies remain effective as project conditions change.
· Risks reviewed at weekly project meetings
· New risks added as the project evolved
· Agreed risk responses are assigned to specific owners and mitigation progress tracked
· High severity risks escalated.
5. [bookmark: _Toc220595397]Cost of individual activities and total cost of the project

The following table outlines the cost of each individual activity based on identified resource requirements, providing a transparent and auditable basis for calculating the total project cost prior to the application of crash costing techniques shown in section 6.
	ID
	Activity
	Duration
(Days)
	Predecessor
	Resource
	Cost (£)

	
	
	
	
	
	

	0
	Smart Digital Inventory Management System
	83
	 
	 
	 £                       93,741.00 

	1
	Business case approval
	3
	 
	PM (3d)
	 £                         2,228.00 

	2
	Project charter creation
	2
	1
	PM (2d)
	 £                         1,114.00 

	3
	Stakeholder identification
	2
	1
	PM (1d), BA (1d)
	 £                              891.00 

	4
	Current process mapping
	4
	2
	BA (4d), PM (1d)
	 £                         2,971.00 

	5
	Functional requirements specification
	5
	4
	BA (5d), PM (2d)
	 £                         3,714.00 

	6
	Supplier shortlisting
	4
	3
	PM (2d), BA (2d)
	 £                         1,857.00 

	7
	Technical evaluation
	4
	6
	Infra Eng (4d)
	 £                         2,228.00 

	8
	Contract negotiation
	4
	7
	PM (3d), Vendor support
	 £                         2,600.00 

	9
	System architecture design
	5
	5
	Infrastructure Eng .(5d), PM (2d)
	 £                         4,457.00 

	10
	Database design
	4
	9
	Developer (4d)
	 £                         3,343.00 

	11
	Software development Sprint 1
	6
	10
	Dev (2×6d), Tester (2d)
	 £                         5,942.00 

	12
	Software development Sprint 2
	6
	11
	Dev (2×6d), Tester (3d), Consultant
	 £                         8,914.00 

	13
	User interface design
	4
	9
	Developer (4d)
	 £                         2,600.00 

	14
	Hardware selection
	3
	8
	Infra Eng (3d)
	 £                         1,114.00 

	15
	Hardware procurement
	6
	14
	Vendor (fixed), PM (2d)
	 £                         8,914.00 

	16
	Network infrastructure upgrade
	5
	8
	Infra Eng (5d), Consultant
	 £                         5,200.00 

	17
	Integration framework setup
	4
	12, 13,15, 16
	Dev (4d), Infra Eng (4d)
	 £                         4,457.00 

	18
	System testing
	5
	17
	Tester (5d), Dev (2d)
	 £                         4,457.00 

	19
	Cybersecurity testing
	4
	17
	External security consultant
	 £                         2,971.00 

	20
	User acceptance testing
	4
	18, 19
	BA (2d), Tester (2d)
	 £                         2,228.00 

	21
	Training material development
	3
	20
	Trainer (3d), PM (1d)
	 £                         1,486.00 

	22
	Staff training delivery
	4
	21
	Trainer (4d), PM (1d)
	 £                         2,971.00 

	23
	Data migration
	3
	20
	Dev (3d)
	 £                         1,857.00 

	24
	Go-live preparation
	3
	22, 23
	PM (2d), Dev (1d)
	 £                         1,486.00 

	25
	System deployment (Go-live)
	2
	24
	Infra Eng (2d)
	 £                         1,114.00 

	26
	Early life support
	5
	25
	Dev (3d), Infra Eng (2d)
	 £                         3,714.00 

	27
	Performance monitoring
	4
	26
	BA (2d), PM (2d)
	 £                         2,228.00 

	28
	Process optimisation
	4
	27
	BA (4d)
	 £                         2,600.00 

	29
	Final acceptance testing
	3
	28
	Tester (3d)
	 £                         1,486.00 

	30
	Project documentation
	3
	29
	PM (2d), BA (1d)
	 £                         1,114.00 

	31
	Post-project review
	3
	30
	PM (2d), Sponsor input
	 £                         1,114.00 

	32
	Final client sign-off
	1
	31
	Sponsor (1d)
	 £                              371.00 



Table 4








6. [bookmark: _Toc220595398]Application of Crash Costing Techniques
Crash costing is a key project management technique used to accelerate project completion by adding extra resources to critical activities, thereby reducing their duration. It is especially valuable when meeting deadlines is crucial, allowing project managers to strategically balance time and cost. By applying crash costing, project managers can assess the trade-offs between the additional costs of speeding up tasks and the benefits of earlier project delivery.
Objective of Crash Costing for the SDIMS project
The original project duration is 83 days.
Management requires the project to be completed 7 days earlier, giving a target duration of 76 days.
Key Aspects of Crash Costing
1. Identification of Critical Path Activities:
Crash costing is applied only to activities on the critical path, as reducing non-critical activities would not reduce the overall project duration. (Roemer et al., 2000) (Ouyang & Chen, 2019). 
2. Cost-Impact Analysis:
The process involves calculating the additional costs associated with crashing specific activities. This requires a detailed analysis of each task's original duration, potential new duration, and the costs of resources required to achieve this reduction. Typically, costs associated with crashing include labour overtime, expedited shipping for materials, and the need for more resources than initially planned (Ouyang & Chen, 2019)( Ahipaşaoğlu et al., 2019).
3. Time-Cost Trade-offs:
A fundamental principle of crash costing is the assessment of time-cost trade-offs. The cost of shortening an activity may increase non-linearly or at different rates depending on the nature of the work and resource availability. Understanding these dynamics allows project managers to make informed decisions about which activities to crash to achieve the desired project timeline (Roemer et al., 2000)(Moselhi & Roofigari‐Esfahan, 2013).
4. Risk Considerations:
When implementing crash costing, it is critical to consider the risks involved with compressing activities. Rapid changes can lead to increased pressure on teams, potential for burnout, and management of quality issues if critical tasks are rushed (Ouyang & Chen, 2019) (Siddiqui & Shafiq, 2022).
5. Final Review and Adjustments:
After implementing crash costing, it is crucial to continually monitor progress to ensure that the desired timeline is being achieved without compromising project quality or stakeholder satisfaction. Adjustments may be necessary if unexpected challenges arise during the crashing process (Rodríguez et al., 2018).
Cost costing techniques applied to the SDIMS Project
The original critical path is shown below:
1 → 2 → 4 → 5 → 9 → 10 → 11 → 12 → 17 → 18 → 20 → 21 → 22 → 24 → 25 → 26 → 27 → 28 → 29 → 30 → 31 → 32
Crash costing is applied only to activities on the critical path.
Cost per Day Calculation
The cost per day of crashing is calculated using the standard crash-costing formula:

This calculation allows activities on the critical path to be ranked from cheapest to most expensive to reduce, ensuring the project duration is shortened at minimum additional cost.
Crash Costing Data for Critical Path Activities
Worked Example – Activity 2
Activity 2 data:
· Normal duration = 2 days
· Crash duration = 1 day
· Normal cost = £1,114
· Crash cost = £1,614
Step-by-step calculation:




Cost per day = £500
The table below presents the complete crash costing data for activities on the critical path.
	Activity No.
	Normal Duration
	Crash Duration
	Normal Cost (£)
	Crash Cost (£)
	Max Reduction (Days)
	Cost per Day (£)

	2
	2
	1
	1,114
	1,614
	1
	500

	25
	2
	1
	1,114
	1,614
	1
	500

	30
	3
	2
	1,114
	1,614
	1
	500

	31
	3
	2
	1,114
	1,614
	1
	500

	1
	3
	2
	2,228
	2,828
	1
	600

	4
	4
	3
	2,971
	3,571
	1
	600

	21
	3
	2
	1,486
	2,186
	1
	700

	24
	3
	2
	1,486
	2,186
	1
	700

	27
	4
	3
	2,228
	2,928
	1
	700

	28
	4
	3
	2,600
	3,300
	1
	700


Table 5
Crash Costing Iterations (Cheapest First)
Iteration 1
Crash Activity 2 (Project Charter) by 1 day
· Reason: Low coordination effort; can be accelerated via focused workshops
· Cost increase: £500
· Duration: 83 → 82 days
Iteration 2
Crash Activity 25 (System Deployment – Go Live) by 1 day
· Reason: Can be resourced with parallel deployment teams
· Cost increase: £500
· Duration: 82 → 81 days
Iteration 3
Crash Activity 30 (Project Documentation) by 1 day
· Reason: Documentation activity suitable for parallel working
· Cost increase: £500
· Duration: 81 → 80 days
Iteration 4
Crash Activity 31 (Post-project Review) by 1 day
· Reason: Workshop-based review condensed into a single session.
· Cost increase: £500
· Duration: 80 → 79 days
Iteration 5
Crash Activity 1 (Business Case Approval) by 1 day
· Reason: Senior stakeholder availability prioritised
· Cost increase: £600
· Duration: 79 → 78 days
Iteration 6
Crash Activity 4 (Current process mapping) by 1 day
· Reason: Additional analyst resource applied
· Cost increase: £600
· Duration: 78 → 77 days
Iteration 7
Crash Activity 21 (Training Material Development) by 1 day
· Reason: Parallel material creation by multiple resources
· Cost increase: £700
· Duration: 77 → 76 days


Total Crash Cost Calculation
The total cost increase due to crash costing is shown in table 6. 
	Iteration
	Activity No.
	Cost Increase (£)

	1
	2
	500

	2
	25
	500

	3
	30
	500

	4
	31
	500

	5
	1
	600

	6
	4
	600

	7
	21
	700

	Total
	
	£3,900








Table 6
Final Crashed Project Cost
· Original project cost = £93,741
· Additional crash cost = £3,900
Final Crashed Project Cost = £97,641
Recalculation of Critical Path
Following crash costing:
· No parallel path exceeds the new duration
· Activities outside the critical path retain positive float
· The critical path remains unchanged
Figure 3 below presents the updated Gantt chart, illustrating the relationship between the crash-costed schedule and the original baseline duration.
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Figure 3
Justification for Activity Selection
The selected activities were chosen because they:
· They are on the critical path
· They offer the lowest cost per day of reduction
· They can be accelerated through additional or parallel resources
· They involve coordination, documentation, or preparation work, which carries lower risk when compressed.
This approach achieves the required schedule reduction at minimum additional cost, demonstrating effective application of crash costing techniques.
7. [bookmark: _Toc220595399]A consideration of project handover issues
The successful handover of the SDIMS project to the client represents a pivotal stage in the project lifecycle. This transition phase is not merely a formality but is a comprehensive process that involves ensuring that the client is adequately equipped to operate, maintain, and maximise the benefits of the new system. Effective communication, stakeholder engagement, and thorough preparation are essential to mitigate potential issues and ensure satisfaction (Leite et al. 2024)(Sanyaolu et al., 2023).
Key Considerations for Handover
1. Documentation and Training: A critical component of the handover process involves providing the client with all necessary documentation, including user manuals, system specifications, and maintenance guidelines. Additionally, comprehensive training sessions should be conducted to familiarise the client’s personnel with the system operations and capabilities, ensuring they feel confident in utilising the new technology effectively (Sanyaolu et al., 2023).
2. Risk Awareness: It is vital to communicate any potential risks that the client should be aware of post-handover. This includes informing them about known system limitations, planned maintenance schedules, and the protocols for addressing issues that may arise (Eyiah-Botwe et al., 2016). Transparency about these aspects helps manage client expectations and builds a proactive approach to troubleshooting.
3. Stakeholder Engagement: Throughout the handover process, ongoing communication with the client and relevant stakeholders is crucial. Regular updates and feedback sessions will help address any concerns, align project deliverables with client expectations, and facilitate collaborative decision-making processes (Sanyaolu et al., 2023) (Roemer & Ahmadi, 2004).
4. Post-Implementation Support: The project team should outline the support mechanisms available to the client post-handover, including options for technical assistance, updates, and enhancements. Clarity on support channels and response times enhances confidence in the system and builds a strong working relationship between the client and the project team.
5. Performance Metrics: Establishing clear performance metrics for the client to evaluate the system's effectiveness is essential. These metrics can include key performance indicators (KPIs) tailored to the client's operational goals, thus providing them with measurable outcomes to gauge system utilisation and overall effectiveness (oglu, 2024).
Potential Issues to Communicate to the Client
· Integration Challenges: While the new system offers enhanced capabilities, challenges may arise with integrating it into existing processes or legacy systems. The client should be prepared for necessary adjustments and potential resistance during the transition (Littau et al., 2010).
· User Acceptance: New systems can meet varying degrees of acceptance from staff users. Preparing the client for the possibility of pushback and resistance from employees enables them to tackle this challenge through effective change management strategies (Patel, 2024).
· Ongoing Maintenance Costs: Clients should be made aware of ongoing costs associated with maintaining the system, including software updates, hardware requirements, and potential training needs as personnel changes occur within their organisation (PS et al., 2024).


8. [bookmark: _Toc220595400]Conclusion
This project has demonstrated the practical application of a wide range of project management techniques through the planning and analysis of the Smart Digital Inventory Management System project. By developing a structured and realistic project, the assignment has shown how established project management tools and models can be used to plan, control, and deliver a complex innovation-based initiative effectively.
The construction of the network diagram and Gantt chart enabled a clear breakdown of project activities, identification of dependencies, and determination of the critical path, resulting in an initial project duration of 83 days. This provided a robust foundation for subsequent time, cost, and risk analysis. The role of communication is integral to the success of complex projects, directly influencing performance outcomes through effective stakeholder engagement, timely decision-making, early risk identification, and the reduction of rework. By implementing structured communication strategies, such as using a Communication Matrix, project managers can build collaboration, clarity, and commitment among all parties involved. Given the diverse range of stakeholders in the Smart Digital Inventory Management System project, robust communication is essential to align interests and achieve project objectives efficiently. 
Risk management was addressed through the use of structured risk assessment techniques, including risk matrices and mitigation strategies and the application of PERT analysis. By utilising three-point estimates to derive expected task completion times, the project team could strategically navigate the complexities of software development, enabling improved risk mitigation and project tracking. Given the dynamic nature of software projects, PERT's adaptability allowed the team to optimise their scheduling and maintain an aligned focus on project objectives, leading to successful implementation outcomes. This approach highlighted how uncertainty in activity durations and external risks can be systematically analysed and managed to minimise their potential impact on the project. 
The development of a resource-loaded cost model enabled the calculation of individual activity costs and the total baseline project cost, ensuring transparency and traceability in cost estimation. The application of crash costing techniques illustrated how time-cost trade-offs can be evaluated to meet tighter schedule constraints. By selectively crashing critical path activities based on the lowest cost per day, the project duration was successfully reduced by seven days at minimum additional cost, while maintaining control over budget growth. This demonstrated the value of analytical decision-making when managing competing project constraints.
Finally, consideration of project handover issues emphasised effective communication, risk awareness, ongoing support, and performance tracking, the project team can facilitate a successful transition that empowers the client to utilise the system efficiently. Addressing potential issues proactively enhances client satisfaction and solidifies the project's long-term success, ultimately building a valuable relationship between the client and the service provider.
Overall, this assignment demonstrates how integrated project management techniques can be applied cohesively to plan, optimise, and deliver an innovation project. The structured use of scheduling, costing, risk management, communication, and handover practices highlights the critical role of professional project management in achieving successful and sustainable project outcomes.
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