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1.0 Introduction and background to the project
[bookmark: _Toc28501]1.1 Overview of the NHS Ambulance Service and its current pitfalls
The NHS introduced a new standard for optimising its ambulance service delivery and to reach every possible patient on time. As per the data of the National Audit Office, around 10.7 million patients' needs for emergency treatment were fulfilled through the NHS Ambulance Service in England in 2016-16 (NHS England, 2025). Figure 1 shows the process mapping of the NHS Ambulance Service, including the registration of patient requests under NHS 111. However, the report of the Association of Ambulance Chief Executives (AACE) highlighted that NHS Ambulance lost nearly 1.6 million hours, causing delays in handovering patients to the emergency departments of NHS-registered hospitals (AACE, 2024). Wankhade (2023) identified that there is a strong need for fixing ambulance service commissioning at the NHS through advanced dispatch algorithms.
[image: ]
Figure 1: Process Mapping of NHS Ambulance Service
Source: (NHS England, 2025)
[bookmark: _Toc23240]1.2 Project Background
Ambulance plays an instrumental role in handovering patients to appropriate emergency medical service (EMS) in less time (Ceklic et al., 2022). The literature found out that there is a strong need for automating the dispatching process of the ambulance system through an advanced AI algorithm. The purpose of the project is to optimise the allocation of ambulances, subsequently reducing the delays in patient delivery through robust AI-powered dispatch systems.
[bookmark: _Toc23334]1.3 Project Organisation Structure
The project follows a hierarchical organisational structure instead of flat and mixed alternatives for a narrow span of control. Additionally, the hierarchical organisational structure brings transparency to the levels of responsibility and authority. Figure 2 shows the hierarchical project organisational structure, where, approval decisions are made by the Director of Emergency Services and the Project Manager. 
[image: ]
Figure 2: Project Organisational Structure
Source: (Self-created).
[bookmark: _Toc8407]1.4 SMART Project Goals
· To design an AI-powered dispatch algorithm for NHS Ambulance Service to reduce delays to emergency calls by 20% in a year.
· To automate the ambulance commissioning process through collaboration the proposed process improvement with existing NHS infrastructure.
· To deploy the AI solution after undergoing quality testing, performance trials and validating algorithm performance.
[bookmark: _Toc3733]1.5 Project Plan Charter
	Aim of the project
	· To improve the existing process of ambulance commissioning in the NHS through AI-led dispatch algorithms. 

	Outputs
	· AI-powered dispatch algorithm development and execution.
· Real-time exchange of data/information between the emergency department of the NHS and ambulances.

	Quality Criteria
	· Algorithm accuracy: More than 90%.

	Resource
	· Human Resource: Project Manager, project team, suppliers and sponsors.
· Financial Resources: 
· Equipment: Digital tools, software development kits, Testing and ISO 9001 compliance devices.

	Management Structure
	· Hierarchical Organisational Structure

	Milestones
	· Feasibility study, data preparation and improvement areas identification.
· Scope, Charter and Budget approvals.
· AI-led dispatch system development.
· Successful deployment.

	Tolerance
	· Schedule: 1 weeks
· Budget: 15%.

	Dependencies 
	· Data consistency and quality.
· Existing digital Skills of project team members

	Risks
	· Algorithm bias
· Data interoperability and silos
· Time overrun and cost overrun

	Schedule
	· Timeline: 189 days (26th January 2026 and 15/10/2026)

	Deliverables
	· Initiation: Project Scope development
· Planning: Data preparation and blueprint development
· Process Improvement: Deployment of AI-powered dispatch process
· Control and Monitoring: Testing
· Closure: Final commercialization


Table 1: Project Plan Charter
Source: (Self-created)
[bookmark: _Toc3934]2.0 Construction of a network diagram, a Gantt chart that clearly lists the individual activities and shows the critical path
[bookmark: _Toc23463]2.1 WBS Illustration of task activities
[image: ]
Figure 3: 2-level WBS
Source: (Self-created)
Work Breakdown Structure (WBS) is a deliverable-centric hierarchical decomposition of overall project tasks executed by individuals or groups to fulfill the project objectives (Narvaez et al., 2020). WBS is used in the present project to organise the project scope and accurately assign the sources and responsibilities to concerned stakeholders in the planning phase (López, Guzmán and Marrero, 2024). The level 0 of the WBS is the deliverables (Webster, 2025), for example, “Initiation”, “Planning”, “Process Improvement”, “Control and Monitoring” and “Closure”. On the other hand, the elements displayed in green are the project activities performed by the team to fulfill the requirements of deliverables. 
For example, the project manager, NHS Trust Management and Ambulance Service staff and others (shown in section 3.3) are the potential project stakeholders. Additionally, project charter development, selection of hierarchical structure, governance framework and approval collected contributed to fulfilling the requirements of project initiation deliverables. Similarly, data preparation, feasibility study, timeline, blueprint of AI dispatch design, data governance and digital resource sourcing are the activities performed to fulfill the requirements of project planning. The rest of the activities performed under the process improvement, control and monitoring and closure phases are illustrated in Figure 3.
[bookmark: _Toc17611]2.2 Gantt chart for Project Scheduling
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Figure 4: Gantt Chart
Source: (Self-created)
In the present project, a project Libre software is used for preparing the Gantt Chart of the project activities performed from the Initiation to the Closure phases. Bianconi (2024, p.1) explained the Gantt Chart as, “..essentially bar charts in which the bars represent activities (tasks) in a process.”. Figure 4 highlighted that the chosen project will last for 189 days, starting from 26 January 2026 to 15 October 2026. Within the above time frame, the majority of finance and time resources are utilised in the process improvement stage (60 days). Followed by control and monitoring phase (46 days), planning (35 days), closure (29 days) and initiation phase (20 days). The Gantt charts helped in tracking the time spent and progress done in individual tasks performed in life cycle stages.
[bookmark: _Toc12691]2.3 Network Diagram and Critical Path
2.3.1 Network Diagram: 
Figure 4 reported that task 4 (Stakeholders' identification) is dependent on the completion of the project scope and objectives. Hence, the probable early start and early finish of Stakeholder identification are 2nd February 2026 and 4th February 2026, respectively. The path displayed in blue and red boxes in Figure 5 collectively forms the network diagram of the project. On the other hand, Atin and Afrianto (2023) argued that the identification of the critical elements aid in informed decisions of project managers regarding the on-time, early and delayed delivery of the project tasks.
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Figure 5: Network Diagram
Source: (Self-created)
2.3.2 Critical Path Activity
Activity	ND	(Normal Duration Days)	CD	(Cash Duration Days)	NC (Normal Cost)	CC (Cash Cost)
A (Project Scope and Objectives)	5	4	1,000	1,500
B (Project Initiation)	20	18	1,000	2,000
C (Planning)	35	34	7,000	13,000
D (Process improvement)	60	58	21,000	40,000
E (Monitoring and Control)	46	45	28,000	50,000
F (Closure)	29	28	25,000	40,000
G (Marketing)	11	10	15,000	20,000
H (Commercialisation)	5	4	2,000	3,000


Sa= (CC-NC)/(ND-CD)= 1500-1000/ 5-4= 500/day
Sb=500/day
Sc=6000/day
Sd=10,500/ day
Se=22,000/day
Sf=15,000/day
Sg=5,000/day
Sh= 1,000/day
Needed to be completed in 172 days.
[bookmark: _heading=h.5qbohdoib7sa][bookmark: _Toc22059][bookmark: _Toc31760][image: ]
Figure 6: Critical Path
Source: (Self-created)
[bookmark: _Toc3529]3.0 Role of communication in the management of the chosen project
[bookmark: _Toc23037]3.1 Impact of communication in project management
Communication plays a crucial role in terms of improving the execution of the project by integrating the quality, cost, time, and scope of the project with the stakeholders (Oyekunle, Abbey and Ibeh, 2024). Effective communication helps in addressing misunderstandings among stakeholders, which fosters the development of trust among them and ensures the progress of the project (Malik et al., 2021). Moreover, communications support the life cycle of a project by increasing stakeholder engagement in all project development phases. Hence, it can be stated that communication is crucial to ensure the successful implementation of a project. 
[bookmark: _Toc12917]3.2 Mapping out communication objectives
Communication objectives of the current project are:
· To align the stakeholders with the goals of the project.
· To promote collaboration by sharing ideas and feedback with stakeholders.
· To manage stakeholders by sharing regular project updates with them.
· To improve decision-making and address project risks by engaging stakeholders.
[bookmark: _Toc28224]3.3 Stakeholder Grid
[image: ]
Figure 7: Stakeholder matrix
Source: (https://www.canva.com/design/DAG-RrdvaaE/j7vsWIL8yLNPYlCMRklMJw/edit) 
Based on the above figure, it can be noticed that the NHS Trust Management, as well as regulatory and commissioning bodies, have a high interest and power in this project, whereas emergency service providers, suppliers, and local authorities have high power and low interest, ambulance service workers, patients and people, and patient advocacy groups have low power and high interest, and data management and IT teams, and technology partners have low power and interests. Therefore, effective communication of project information is necessary to manage these stakeholders in developing the advanced AI-powered dispatch algorithm system in the ambulance service commissioning of the NHS. 
[bookmark: _Toc13814]3.4 Communication plan to engage stakeholders and improve performance
	Stakeholder group
	Communication method
	Communication frequency
	Objective 

	NHS Trust Management
	Emails and status reports
	Monthly
	Discuss project requirements 

	Regulatory Bodies
	Emails and status reports
	Monthly
	Regulatory compliance

	Commissioning Bodies
	Emails and status reports
	Monthly
	Discuss project progress

	Emergency Service Providers
	Phone calls and emails
	Monthly
	Ensure emergency services 

	Local Authorities
	Emails and status report
	Monthly
	Resolve regulatory barriers 

	Suppliers
	Supplier meeting
	Weekly
	Maintain the delivery of resources 

	Ambulance Service Staff
	Team meetings
	Weekly
	Ensure staff availability 

	Patient Advocacy Groups
	Social media 
	Monthly
	Project updates 

	Patients & Public
	Social media
	Monthly
	Project updates

	Data Management Team
	Team meetings
	Daily
	Manage project progress 

	IT Team
	Team meetings
	Daily 
	Comply with technical standards

	Technology Partners
	Emails and phone calls
	Weekly
	Source technical resources 


Table 2: Communication plan
Source: (Self-created) 
[bookmark: _Toc19838]4.0 Application of PERT analysis and risk management techniques
[bookmark: _Toc23320]4.1 Applying PERT analysis
PERT Analysis is used in the present project to determine the optimistic (O), pessimistic (P) and most likely (M) durations of individual activities to determine the Expected Time to accomplish the project tasks (Atin and Afrianto, 2023).
	Activity
	Optimistic (O)
	Most Likely (M)
	Pessimistic (P)
	Expected Time (TE) = (O+4*M+P)/6

	Digital Resources Soucing
	10
	12
	15
	10

	Process Improvement 
	50
	60
	70
	60

	Control and Monitoring 
	40
	46
	50
	45

	Closure 
	25
	29
	35
	29


Table 3: PERT Analysis
Source: (Self-created)
Critical Path will be 2->3->4->1.
Following the above critical path, the total project duration combining the above tasks can be minimised from 147 days to 144 days. 
The obtained slack would be 147-144= 3 days.
[bookmark: _Toc5415]4.2 Risk management techniques
[bookmark: _Toc24596]4.2.1 Risk identification
SWOT analysis
	Strengths
	Weaknesses

	· Answering 10.6 million 999 calls in 2022 (Wankhade, 2023). 
· NHS England has more than 1.5 million skilled workers (Mallorie, 2024).
	· NHS ambulance services in the UK have lost 1.6 million hours in 2024 (AACE, 2024).
· The ambulance services of the NHS have broken down, resulting in delays to attend to patients (Wankhade, 2023).

	Opportunities 
	Threats

	· Develop an advanced AI-powered dispatch algorithm system.
· Provide adequate ambulance services to patients.
	· Reduced patient satisfaction rate.
· Increased rate of deaths due to not getting treatment for certain health issues.


Table 4: SWOT analysis
Source: (Self-created)
PESTLE analysis 
	Factors
	Description
	Opportunity/Threat

	Political
	· Brexit has affected the healthcare sector of the UK, creating labour shortage issues (Milner, Nielsen and Verdery, 2021). 
· Changes in government regulations in the UK healthcare are impacting performance (Dunn, Ewbank and Alderwick, 2023).
	Threat

	Economic
	· The inflation rate in the UK increased to 3.8% in August 2025 from 1.7% in September 2024 (Clark, 2026).
· The employment rate in the UK reduced to 75% in 2025 from 76.4% in 2019 (Clark, 2025). 
	Threat

	Social
	· The literacy rate in the UK is around 99% (UNA-UK, 2023).
· People in the UK are highly concerned about healthcare services.
	Opportunity

	Technological 
	· Repeated cyberattacks in the UK healthcare system are causing disruptions and exposures across the NHS (Rajput, Darzi and Ghafur, 2025).
	Threat

	Legal
	· Implementation of the “Environment Act 2021” (GOV.UK, 2021).
· The “Environmental Protection Act 1990” was enacted in the UK (UK Government, 2025).
	Threat

	Environmental 
	· The “Health and Social Care (Safety and Quality) Act 2015” was enacted (Department of Health, 2025).
· The “Health and Care Act 2022” was incorporated by the UK government (GOV.UK, 2022).
	Threat


Table 5: PESTLE analysis
Source: (Self-created)
[bookmark: _Toc28400]4.2.2 Cause & Effect analysis: Fishbone diagram
[image: ]
Figure 8: Fishbone diagram
Source: (https://www.canva.com/design/DAG-RkOUowI/G14K6LQJQ9xAYP6T0voJKQ/edit) 
[bookmark: _Toc8869]4.2.3 Risk classification through risk register
	Risk category
	Risk description
	Probability 
	Impact
	Severity 
	Risk owner
	Mitigation action

	Political risks
	The shortage of skilled labour due to Brexit can create delays in completing the project.
	High
	Moderate
	Moderate
	Regulatory bodies
	Adoption of effective pay and compensation for workers can help in hiring talented staff for projects (Ampong, 2024).

	Financial risks
	Increased inflation can increase the supply chain costs and pose financial risks.
	High
	High
	High
	Supply chain manager
	The collaboration with local suppliers can help project avengers to address supply chain issues in their projects (Victoria et al., 2024).

	Legal risks
	The inability to meet patient safety standards can result in legal risks.
	Moderate
	High
	Moderate
	Project manager 
	Effective compliance with safety regulations helps project managers to mitigate legal threats in projects (Castro and Sainati, 2024).

	Environmental risks
	Improper recycling of waste can lead to environmental challenges.
	Low
	Moderate
	Low
	Environmental agencies
	The implementation of effective recycling approaches allows project managers to recycle their project waste and mitigate environmental risks (Alaghemandi, 2024).

	Technological risks
	Increased cyberattacks in the UK can bring technological risks to the project. 
	High
	High
	High
	Technical team and project manager 
	The execution of effective cybersecurity management tools, such as firewalls and MFA, helps in preventing cyberattacks (Safitra, Lubis and Fakhrurroja, 2023).

	Customer-specific risks
	Improper stakeholder engagement can affect the project's success. 
	Low
	Low
	Low
	Project manager
	Effective stakeholder collaboration and information sharing enable project managers to increase stakeholder engagement and satisfaction (Gomes, Sousa and Tereso, 2024).


Table 6: Risk register
Source: (Self-created)
[bookmark: _Toc6426]4.2.4 Risk Matrix
	
	Low probability
	Medium probability
	High probability

	High impact
	Critical

	Unacceptable
· Inability to meet patient safety standards
	Unacceptable
· Cyberattacks
· Increased supply chain costs

	Medium impact
	Significant
· Improper recycling of waste
	Critical

	Unacceptable
· Shortage of skilled labour

	Low impact
	Minor
· Improper stakeholder engagement
	Significant

	Critical



Table 7: Risk Matrix
Source: (Self-created)
[bookmark: _Toc10676]4.2.5 Risk mitigation applying the 4Ts model
The 4Ts model in the context of risk management includes four primary approaches, such as transfer, treat, terminate, and tolerate, which help project managers in managing their project risks effectively (Patel, 2024). Treating strategies are used to prevent risks by adopting relevant actions based on their probabilities and impacts on the project. For example, the stakeholder engagement issues can be treated in the present project. Risks in the tolerate category can be accepted and addressed in developing projects. For instance, the recycling issues can be tolerated as effective recycling approaches can help to address this risk. On the other hand, labour shortage risks and patient safety compliance risks need to be transferred to third parties to execute the project. Moreover, the termination of the supply chain and cybersecurity issues are required to be terminated in order to ensure the successful execution of the project.
[bookmark: _Toc25067]5.0 Costs of the individual activities and total cost of the project
[bookmark: _Toc26981]5.1 Budget Plan
	Main tasks
	Sub-tasks
	Budget (£)

	Initiation
	Project Scope and objectives
	100

	
	Stakeholder identification 
	200

	
	Project Charter development
	200

	
	Project Structure
	150

	
	Project governance
	100

	
	Approvals from NHS
	250

	Planning
	Data Preparation
	500

	
	Feasibility study
	1000

	
	Project timeline
	500

	
	AI-led dispatch package Blueprint
	2000

	
	Digital resource sourcing
	2500

	
	Data Governance Plan
	500

	Process Improvement
	Algorithm development
	6500

	
	Selection of AI algorithm
	1000

	
	Risk Assessment
	1500

	
	AI-led dispatch algorithm
	3500

	
	Developing API for real-time data integration
	4500

	
	Testing API on NHS infrastructure
	4000

	Control and Monitoring
	Performance trials
	3000

	
	Quality Testing ISO 9001
	5000

	
	Unit Testing
	6000

	
	Validate algorithm performance
	6500

	
	Conduct training sessions
	5000

	
	Communicating updates to stakeholders
	2500

	Closure
	Pilot testing
	4000

	
	Objective reassessment
	1000

	
	KPI tracking
	2500

	
	Final commercialization
	8000

	
	Marketing
	5500

	
	Project handover
	2000

	Total
	80000


Table 8: Budget plan
Adapted from: (Hill, 2024)
[bookmark: _Toc14347]6.0 Application of crash costing techniques
[bookmark: _Toc31884]6.1 Reduction of project duration by 7 days using crash costing approaches
	Activity
	Normal Duration (Days)
	Crash Duration (Days)
	Normal Cost
£
	Crash Cost
£

	Initiation
	20
	18
	1,000
	2,000

	Planning
	35
	34
	7,000
	13,000

	Process improvement
	60
	58
	21,000
	40,000

	Monitoring and Control
	46
	45
	28,000
	50,000

	Closure
	29
	28
	25,000
	40,000


Table 9: Reduction of project duration by 7 days
Source: (Self-created)
According to Daoud, Hefnawy and Wefki (2023), the accomplishment of project tasks before schedule required additional labour, hence, it might risk the cost overrun issues. The above trend is also followed in the chosen project, for example, the estimated  
[bookmark: _Toc16031]6.2 Evaluating the final budget of the project after crash costing
	Activity
	Normal Duration (Days)
	Crash Duration (Days)
	Normal Cost
£
	Crash Cost
£
	Crash Increase
	Crash cost per week

	Initiation
	20
	18
	1,000
	2,000
	1,000
	4,000

	Planning
	35
	34
	7,000
	13,000
	6,000
	12,000

	Process improvement
	60
	58
	21,000
	40,000
	19,000
	15,000

	Monitoring and Control
	46
	45
	28,000
	50,000
	22,000
	18,000

	Closure
	29
	28
	25,000
	40,000
	15,000
	20,000


 Table 10: Change in budget after crash costing
Source: (Self-created)
Crash Cost Sequence
	Activity
	Crash cost per week £
	Normal Duration (Days)
	Crash Duration (Days)
	Time saved
	Cumulative Project Cost Increase

	Initiation
	4,000
	20
	18
	2
	+20,000

	Planning
	12,000
	35
	34
	1
	+32,000

	Process improvement
	15,000
	60
	58
	2
	+47,000

	Monitoring and Control
	18,000
	46
	45
	1
	+65,000

	Closure
	20,000
	29
	28
	1
	+85,000


Table 11: Crash costing sequence and final budget
Source: (Self-created)
Crash Sequence is Initiation, Planning, Monitoring and Control, Closure and Process improvement.Following the above crash sequence and completing tasks before 7 days will increase the cumulative cost by £85,000. Hence, the final budget will probably increase to £167,000. 
[bookmark: _Toc9942]7.0 A consideration of project handover issues
The primary issues associated with the handover of projects include expectation gaps, improper documentation, and poor planning, as well as resource gaps, external dependencies, and risk management failures. For example, an ineffective alignment between actual needs and project deliverables due to poor planning creates challenges for project managers to handover projects to their clients (Rodrigues et al., 2024). Moreover, improper quality control and documentation of project activities also bring challenges regarding project handover (Sadiq et al., 2021). Therefore, the present project can also face these issues in handovering the project to the NHS. Therefore, it is crucial to consider these problems to ensure the successful handover of the project. 
[bookmark: _Toc2898]8.0 Conclusion
Based on the above discussion, it can be concluded that the mitigation of the technical, as well as political, environmental, legal, and financial risks, can help in developing the AI-led dispatch algorithm in the UK NHS ambulance service commissioning to prevent patient attending delays. Effective considerations of project handover threats can help to deliver the project successfully.
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