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[bookmark: _Toc211608539]Introduction
Waste management has become a major environmental and logistical challenge across London Boroughs. With population density increasing and landfill capacity shrinking, local governments must adopt smart and data-driven solutions for efficient waste collection, recycling, and disposal. The Smart Waste Management System (SWMS) project aims to develop and implement a digital waste monitoring and collection system across selected London boroughs to improve operational efficiency, sustainability, and public cleanliness.
The project leverages Internet of Things (IoT) technologies, smart sensors, and data analytics to optimise waste collection routes, monitor bin fill levels in real time, and support evidence-based decision-making by local councils. The proposed solution aligns with the UK Government’s Waste Strategy (DEFRA, 2023) and supports the transition to a circular economy by increasing recycling rates and reducing carbon emissions. This project plan outlines the objectives, scope, risk management, stakeholder engagement, communication plan, and governance structure required for successful implementation.
[bookmark: _Toc211608540]Project Scope
[bookmark: _Toc211608541] Project Scope
The Smart Waste Management System project involves designing, developing, and implementing a digital system integrating IoT-enabled smart bins and a central monitoring dashboard for use by the borough councils. The project will include hardware installation, software development, user training, and pilot testing in selected boroughs.
Activities include installing smart sensors in waste bins, developing a cloud-based monitoring platform, conducting system testing, and training waste management staff. The scope
Also involves engaging with residents through awareness campaigns about proper recycling and waste segregation practices.
[bookmark: _Toc211608542]Project Aim
The aim of the project is to deliver a data-driven and sustainable waste management system that enhances collection efficiency, reduces costs, and contributes to cleaner environments across London boroughs.
[bookmark: _Toc211608543] Project Objectives
· To design and implement IoT-enabled smart bins for real-time waste monitoring.
· To develop a digital dashboard to track and analyse waste levels across boroughs.
· To reduce waste collection costs by at least 20% within the first year of deployment.
· To improve recycling rates by 15% in participating boroughs.
· To enhance decision-making through accurate, real-time data insights.
· To train staff and engage communities in sustainable waste management practices.
[bookmark: _Toc211608544]Project Assumptions and Constraints
Project assumptions are conditions expected to be true for the project’s success, while constraints are fixed limitations that must be managed (Hamilton, 2008).
[bookmark: _Toc211608545]Budget Assumptions
· The total budget for this project is €4.2 million.
· Hardware and software costs will remain stable during implementation.
· Additional marketing or public relations costs will be covered by local borough councils.
[bookmark: _Toc211608546]General Assumptions
· IoT sensors will be compatible with existing waste containers.
· The project team will receive necessary permissions from borough authorities.
· Data connectivity (Wi-Fi/4G) will be available in all implementation areas.
· Vendors and suppliers will deliver equipment on schedule.
· The project will comply with UK environmental and data protection regulations (GDPR).
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[bookmark: _Toc211608548]Constraints
· Project completion must occur within 14 months.
· Fixed budget limit of €4.2 million.
· Limited availability of skilled IoT technicians in some boroughs.
· Dependence on data network stability for real-time monitoring.
[bookmark: _Toc211608549]Exclusions
· Post-deployment maintenance beyond the one-year warranty period.
· Integration with private waste contractor systems.
· Expansion beyond the three pilot boroughs during this phase.
[bookmark: _Toc211608550]Project Risk Management
Risk management will identify, analyse, and respond to potential threats that may hinder the project’s progress. A risk register will be used to document, prioritise, and track mitigation actions.
Table 1: Risk Register
	Risk Description
	Category
	Category
	Impact
	Risk Score
	Mitigation Strategy

	Hardware delivery delays
	Procumbent 
	Medium
	High
	6
	Secure alternative suppliers

	Data security breach
	Technical 
	Low
	High
	4
	Implement strong encryption and cybersecurity controls

	Budget overruns
	Financial 
	Medium
	High
	6
	Continuous cost monitoring

	Sensor malfunction
	Technical 
	Medium
	Medium
	4
	Conduct pilot tests and vendor warranties

	Resistance from staff
	Organisational 
	High
	Medium
	6
	Provide comprehensive training

	Public opposition
	External 
	Low
	Medium
	3
	Conduct awareness campaigns

	Regulatory delays
	Legal
	Low
	High
	4
	Early engagement with regulators
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[bookmark: _Toc211608552]Stakeholder Management Plan
A stakeholder management plan identifies and manages individuals or groups influencing or affected by the project (Chigona et al., 2010). Effective engagement ensures cooperation, minimises resistance, and supports project success. Thus improving collaboration, reducing resistance, and increasing the likelihood of project success.
Therefore, this plan will enable the project team to develop appropriate management strategies to engage all key stakeholders throughout the project’s lifecycle (Chigona et al., 2010). The plan aims to maintain transparency, facilitate feedback, and address potential concerns promptly. It also ensures that high-power stakeholders remain satisfied and informed, while those with lower levels of power or interest are kept updated to maintain public confidence and compliance.
[bookmark: _Toc211608553]Stakeholder Power–Interest Grid
The project team will use the Power–Interest Grid tool to categorise stakeholders according to their level of authority (power) and concern (interest) in the project (Chigona et al., 2010). This classification helps determine the appropriate engagement strategy for each stakeholder group, ensuring effective communication and alignment with project objectives.
Key stakeholders in this project include the borough councils, project sponsor, project manager, IT development team, waste management contractors, residents, environmental regulators, and media outlets.
Table 2: Stakeholder Power-Interest Grid
	Keep Satisfied (High Power, Low Interest)
· Environmental regulators (e.g., DEFRA and local environmental agencies)
· Borough financial departments
· Public infrastructure offices

	Manage Closely (High Power, High Interest)
· Project sponsor
· Borough councils
· Project manager
· IoT development team
· Data analysis team


	Monitor (Low Power, Low Interest)
· Vendors and equipment suppliers
· Media outlets and journalists
· General public with indirect involvement

	Keep Informed (Low Power, High Interest)
· Local residents and community groups
· Waste collection contractors
· Sustainability-focused NGOs
· Technical support staff






Table 3: Stakeholder Power-Interest Grid
	Stakeholder 
	Power
	Interest
	Engagement Strategy

	Borough Councils
	High 
	High
	Manage closely – hold biweekly meetings

	Project Sponsor
	High 
	High 
	Manage closely – frequent reporting

	Waste Management Contractors
	Medium 
	High 
	Keep informed – share updates and schedules

	Residents and Community Groups
	Low
	Huh
	Keep informed – social media and newsletters

	Environmental Agencies
	High
	High
	Keep satisfied – periodic compliance reports

	IT Vendors
	Medium
	High
	Manage closely – performance reviews

	Media and NGOs
	Low
	Medium
	Monitor – provide press releases
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[bookmark: _Toc211608555]Organization Structure
The project follows a functional organizational structure, where departments are grouped according to technical expertise (Cristóbal, Fernández, and Diaz, 2018). The Project Manager oversees all operations and coordinates with technical, financial, and environmental teams.
Figure 1: Project Organizational Structure
Project Sponsor


Project Manager

Public Relations Officer
Quality Assurance (QA) Team
Risk and Compliance Officer
Procurement Officer
Data Analyst


Source: self-generatedIoT Development Team

[bookmark: _Toc211608556]Roles and Responsibilities
	Role
	Responsibilities 

	Project Manager
	-The project manager is tasked with overseeing planning, coordination, and delivery


	IoT Development Team
	-Responsible for designing and installing smart sensors

	Data Analyst
	-Responsible for Analysing waste data and generates reports

	Database specialist  
	-Responsible for designing and managing the database structure and guaranteeing efficient data storage and retrieval

	Procurement Officer
	Responsible for Managing supplier contracts and logistics

	QA Team
	Responsible for Conducting software and hardware testing

	IT/DevOps Specialist 
	Responsible for creating a development atmosphere, preparing deployment packages, and handling app store submissions


	Risk & Compliance Officer
	Tasked with Ensuring safety and legal compliance

	PR Officer
	Responsible for Managing public awareness and communication


 
[bookmark: _Toc211608557]Project Control Mechanism
To ensure timely delivery and cost control, the project will use the Earned Value Management (EVM) system. Regular performance reviews will compare planned progress with actual achievements. The Project Manager will track key performance indicators (KPIs) including schedule variance, cost variance, and resource utilisation (Lawrence and Scanlan, 2007).
Weekly internal reviews and monthly reports to the Borough Council will maintain transparency and accountability.


[bookmark: _Toc211608558]Project Communication Plan

	Audience
	Information
	Frequency 
	Method
	Owner

	Project Sponsor
		Progress reports, budgets, milestones



	



	Monthly 
	Meetings and reports
	Project Manager

	Borough Councils
	Implementation progress
	Biweekly
	Presentations, emails
	Project Manager

	Project Team
	Daily tasks and updates
	Daily
	On-site meetings
	Project Manager

	Community Groups
	Awareness and updates
	Monthly
	Workshops and social media
	PR Officer

	Environmental Agency
	Compliance reports
	Quarterly
	Email and audits
	Compliance Officer


[bookmark: _Toc211608559]Source: Self-Generated

[bookmark: _Toc211608560]Project Planning with Milestones

	WBS
	Activity
	Milestone
	Owner
	Duration

	1.0
	Project Initiation
	Approval obtained
	Project Manager
	2 weeks

	1.1
	Requirement Gathering
	Documented requirements
	Business Analyst
	3 weeks

	2.0
	System Design
	Design approved
	IoT Development Team
	4 weeks

	3.0
	Procurement
	Vendor contracts signed
	Procurement Officer
	3 weeks

	4.0
	Development
	Software developed
	IT Team
	8 weeks

	5.0
	Installation
	Sensors installed
	Engineering Team
	6 weeks

	6.0
	Testing
	Quality validation
	QA Team
	3 weeks

	7.0
	Training and Rollout
	Staff trained
	HR Officer
	2 weeks

	8.0
	Evaluation and Closure
	Handover completed
	Project Manager
	2 weeks

	
	
	
	
	


[bookmark: _Toc211608561]  Work Breakdown Structure (WBS) of the Project Activities 
	WBS
	Activity
	Milestones
	Owners
	Duration

	Task 1
	Smart Waste Management System Project Plan
	N/A
	
	

	1.1.
	Project Planning and Initiation
	N/A
	
	

	1.1.1
	Defining project scope and objectives
	Approved project scope and objectives
	Project Manager
	3 days

	1.1.2
	Identifying stakeholders and their roles
	Stakeholder register completed
	Project Manager
	2 days

	1.1.3
	Conducting risk assessment
	Identified and prioritised potential project risks
	Risk Manager
	3 days

	1.1.4
	Identifying project assumptions and constraints
	Documented assumptions and constraints
	Project Manager
	2 days

	1.2.
	Requirements Gathering and Analysis
	N/A
	
	

	1.2.1
	Conducting stakeholder interviews and workshops
	Stakeholder requirements collected
	Business Analyst
	1 week

	1.2.2
	Analysing system and data requirements
	Documented system requirements
	Business Analyst
	4 days

	1.2.3
	Defining functional and non-functional specifications
	Requirements specification completed
	Business Analyst
	3 days

	1.3.
	System Design Phase
	N/A
	
	

	1.3.1
	Designing system architecture
	Approved system architecture
	IoT Development Team
	1 week

	1.3.2
	Designing sensor network and communication layout
	Sensor network design completed
	IoT Engineer
	5 days

	1.3.3
	Designing cloud database and dashboard interface
	Database and dashboard design finalised
	Software Developer
	1 week

	1.4.
	Development and Implementation Phase
	N/A
	
	

	1.4.1
	Procuring IoT sensors and hardware
	Hardware procurement completed
	Procurement Officer
	2 weeks

	1.4.2
	Developing the software platform
	Software platform developed
	IT Development Team
	4 weeks

	1.4.3
	Integrating sensors with cloud system
	Integration completed
	IoT Engineer
	2 weeks

	1.4.4
	Configuring data analytics and route optimisation module
	Analytics module functional
	Data Analyst
	2 weeks

	1.4.5
	Setting up user access and authentication
	Access control implemented
	Software Developer
	4 days

	1.4.6
	Deploying pilot system in selected boroughs
	Pilot phase initiated
	Project Manager
	3 weeks

	1.5.
	Testing and Quality Assurance
	N/A
	
	

	1.5.1
	Developing test cases and scenarios
	Test cases and scenarios approved
	QA Team
	4 days

	1.5.2
	Performing system functionality testing
	Functional testing completed
	QA Team
	1 week

	1.5.3
	Conducting network and sensor reliability testing
	Sensor performance validated
	QA Team
	1 week

	1.5.4
	Performing data accuracy and performance testing
	System performance confirmed
	QA Team
	1 week

	1.5.5
	Conducting user acceptance testing (UAT)
	UAT completed successfully
	Project Manager
	1 week

	1.6.
	Training, Documentation, and Deployment
	N/A
	
	

	1.6.1
	Creating system user manuals and documentation
	User guide completed
	Technical Writer
	4 days

	1.6.2
	Conducting staff training and awareness sessions
	Training sessions completed
	HR & Training Officer
	1 week

	1.6.3
	Deploying the final system
	System fully deployed
	Project Manager
	3 days

	1.6.4
	Project closure and final evaluation
	Handover report submitted
	Project Manager
	3 days
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