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[bookmark: _Toc190963361]Introduction
The purpose of this document is to create a brief project development report about the selected project that will be undertaken and carried out. The project is about constructing or building a Smart Greenhouse which will be used for urban farming. In recent years, urban farming is increasingly being considered and implemented to produce crops. It is also considered to be a significant solution for sustainable agriculture while also being used for meeting food requirements in high-population areas (Likitswat, 2021). In this project, the key purpose is to build the Smart Greenhouse because this will be an advanced and technology-driven approach to creating an environment that is suitable for urban farming and can be controlled accordingly as per requirements.
Among the technologies to be integrated, there will be IoT (Internet of Things) sensors, which can sense the climate and control the movements to modify it. This can also be connected to lighting, humidity, temperature, and irrigation, and thus, it can control the environment to create the optimal climate for the plants or crops to grow. Thus, finishing this project can create a scope for people to engage in urban farming without making it a time-consuming or labour-intensive task (Hosny et al., 2024). So, it can be created as an ideal solution that can be suitable for urban farming to be done effectively and seamlessly.
In this project management report, the aim, objectives, and scope of this project will be laid down. The project deliverables and activities will be explained in combination with a project breakdown structure to create a visual representation of the activities and sub-activities. The milestones will also be given as per the intended results and activities. Finally, there will be a plan for resource allocation needed to finish this project successfully. 
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The key aim of this project is to create a smart greenhouse using IoT sensor technologies for the purpose of urban farming. The project will design, build and create a smart greenhouse that can automatically control the environment and create an optimal climate for plants and crops to grow fully (Maraveas and Bartzanas, 2021). Thus, with this project, the target is to construct an automated and technology-driven environment that can minimise the use of manual labour. 
Based on this, the project objectives include:
· To finish the construction of a smart greenhouse that can be used for urban farming.
· To develop the greenhouse by integrating IoT sensors for lighting, temperature and humidity and make an automated control system, where it can be adjusted automatically.
· To create automated systems for irrigation by integrating smart sensors for soil moisture and water distribution and thus minimise water consumption level.
· To incorporate a mobile monitoring system and control application attached to the automated systems of the greenhouse by developing an app and enabling remote management.
· To use smart lighting with energy-saving options for reducing electricity consumption despite maintaining an optimal environment for farming.
· To consider the accessibility of the greenhouse for urban farming so that it can be scaled as per different settings and locations.
· To extensively assess the systems to ensure their functionality and validate the system.
Therefore, the scope of this project includes necessary steps that are important for successfully finishing the construction of the smart greenhouse and making it optimal for urban farming (Maraveas and Bartzanas, 2021). So, the project scope consists of the entire project lifecycle, starting from creating the initial designs, to developing and implementing the systems and optimisation.
The key elements of this project involve:
· Building the structure of the greenhouse.
· Installing IoT sensors and integrating automated systems.
· Developing an intuitive and user-friendly software and mobile monitoring and control app.
· Integrating the greenhouse with the software components for creating the automated systems.
· Testing and optimising the system.
· Final deployment and monitoring.
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The project for the construction of a smart greenhouse for urban farming is meant to create a greenhouse with an automated system which can be controlled remotely. In terms of using IoT sensors for temperature, humidity, lighting and irrigation, the optimal environment can be created effectively and remotely for the crops and plants to grow (Li et al., 2021). Moreover, a mobile monitoring and control app or software will be needed to control this remotely. So, it also needs to be tested along with the system to ensure that it can function accurately and automatically. Then, it can be deployed finally and farming can be started (Don Chua et al., 2024). These make up the expected results for this project and it also determines the project deliverables accordingly as per the entire process or the project lifecycle. Thus, the greenhouse can be used for sustainable and effective farming in any urban setting. Based on this, the deliverables include:
The key deliverable of the project is to successfully build the structure of the smart and automated greenhouse, which can be used for optimally growing and producing plants and crops. In constructing the structure, the necessary materials will be determined based on the design, including water resistance, ventilation, internal structure, materials, insulation, etc. This is to ensure the accessibility, adaptability and durability of the setting (Wacas, 2024).
The second deliverable is to create and install IoT sensors to sense different things in the internal climate or environment, including temperature, light, soil moisture, and humidity. The sensors are meant to capture the parameters and collect data in real time, enabling the systems to automatically set the environment to be optimal for farming (Don Chua et al., 2024). 
The third deliverable is to integrate the automated irrigation system with the sensors. This system needs to be intelligent and determine the necessity of irrigation and dispersing water on the crops based on the soil moisture and humidity level detected by the sensors in real-time. This is targeted towards ensuring that the crops receive sufficient hydration but also reduce water waste.
Fourthly, the project will deliver a smart system or mechanism for controlling the temperature and internal environment to maintain ideal conditions for farming. So, apart from the previously mentioned technologies, this also requires materials or elements for shading, heating and especially ventilation to regulate the temperature seamlessly (Don Chua et al., 2024). 
The project will develop a suitable mobile monitoring and control app so that it can be used by farmers to detect, understand, and adjust the internal environment of the greenhouse remotely. The app will be user-friendly and equipped with features to see real-time data about the parameters and receive automated alerts (Lean et al., 2024). It is also necessary for the app to have complete control by including a manual override feature.
The sixth deliverable is to minimise energy or electricity consumption through energy-efficient lighting. So, it will use LED lights that can be regulated as per lighting availability and internal temperature. The energy efficiency factor will also be considered during the structure design to ensure that it can use daylight as well.
Lastly, the project will develop a system that can take advantage of the real-time data being collected through the sensors and keep records. Thus, the data can be analysed and interpreted to understand crop growth trends and performance based on internal environmental settings (Lean et al., 2024). This can be applied in the long run to gradually increase the scale of farming and crop yields.
At the end of the project and final deployment, the project will provide a comprehensive manual, which can be used for resolving generic technical issues and training farmers to use the systems to their full potential. 
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To finish this project successfully and create the smart greenhouse as per the requirements of urban farming, there is a set of activities that need to be followed and completed. The activities also reflect the project deliverables as well as the intended or expected results (Don Chua et al., 2024). Thus, it can be recognised that following the activities can ensure that the project can progress smoothly and seamlessly. 
Project Planning and Design
· Performing market research, project feasibility analysis, and considering previous designs for identifying the suitable design and technological systems
· Establishing project aim, objectives, scopes, deliverables, and constraints
· Creating blueprints for the design and construction of the structure of the greenhouse
· Determining a suitable design for the IoT sensor network and its integration with the automated systems
Material and Item Procurement
· Determining the materials and items needed for constructing the structure
· Procuring the goods from suppliers
· Acquiring technological equipment from reliable technology providers or suppliers needed for automation
· Purchasing licenses and other components needed to create the mobile monitoring app
Construction of Greenhouse
· Preparing the construction site as per blueprints
· Installing frames for the structure
· Installing materials and systems for creating ventilation, heating and shading
· Setting up infrastructure for irrigation, supply and drainage
Implementation of IoT Sensors
· Integrating and deploying the sensors with the existing structure and system for monitoring and collecting data from the plants/ crops and their infrastructure
· Configuring the sensors and equipping them for internal irrigation and environmental control
· Integrating a cloud-based server and system with the sensors for real-time data collection and processing
Mobile App Development
· Designing the application, its interface, and features for remote controlling
· Developing the app for remote monitoring, controlling and usability
· Implementing features for visualising data, manually controlling and receiving automated alerts
· Performing app testing routinely for its usability, functionality, and performance
System Integration and Pilot Testing
· Integrating the systems with the existing structure and system, including both hardware and software elements
· Checking for communication and data collection
· Performing pilot testing on the system for stress tests, simulations, and system failure
· Refining the app based on final testing results and stakeholder feedback
Documentation
· Creating comprehensive manuals for operating the greenhouse’s system and following guidelines
· Inserting details for training farmers and operators
Project Closure, Handover and Final Deployment
· Finalising the greenhouse structure and its smart systems
· Performing final inspections
· Project closure and handover to original clients
· Monitoring the system functionality after final deployment during farming
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Based on the project activities identified previously, a breakdown structure can be created. For this, the WBS or Work Breakdown Structure will be applied. WBS refers to a specific tool in project management, which is generally used for visualising the project tasks and activities. The main purpose of using the WBS is to break down the project’s main steps or tasks into much smaller sub-activities and tasks. Thus, this makes the tasks more manageable and attainable. This helps in defining the tasks based on the project scope and outcomes and enables the members of the project team to understand the tasks’ status and interdependency (Piras et al., 2024). As per the WBS for a project, the activities are assigned to the members or certain groups distinctly. They can also access and audit the project concerning the formulated WBS with the aim of ascertaining the progress of the project.
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The WBS for this project is being developed below:

Figure 1: Work Breakdown Structure
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The deliverables and the milestones in this section are determined for every project task once the project has been segmented into short and focused activities. This aligns with the project's identified sub-tasks, which can be used to foster assessment of project progress. Thus, it can be used for tracking and reporting on the progress of the project with respect to the complete project lifecycle and timeline (Hussain et al., 2024). The project will also follow the Waterfall project methodology. Therefore, it will progress in a linear fashion. This refers to the process where the phases come one after another in a linear manner, and one task needs to be completed before moving on to the next one. Thus, this also determines the order or sequences of the tasks (Yu, 2024). Since this project will use the Waterfall methodology, the WBS has been developed accordingly, and the milestones are also being created as per the WBS task sequences. The milestones and deliverables are being given in a table format below:
	Project Task
	Sub-Activities
	Project Deliverables
	Milestones

	Initiation
	
	Project feasibility report
Documents of project scope and objectives
	Receiving approval from stakeholders

	Planning
	Planning and Design
	Completed architectural and engineering blueprints
System design documents
Procurement list
	Design approval
Procurement completed

	Execution
	Construction of Smart Greenhouse
	Structure construction completed
Systems installed
	Completed and functional structure

	
	Implementation of IoT Sensors
	Installed sensors
Automated irrigation system installation completed
Finish control set-up
	System integration was successfully completed, and functional

	
	Mobile Application Development
	App developed
Pilot testing was done for functionalities, features, monitoring and remote controlling.
	App development is completed and fully functional.

	Control
	Monitoring and Control
	System evaluation and performance checking completed and reports
Systems optimised
	Positive results from the system's pilot testing and optimisation

	Closure
	
	User manual, guidelines and training documentation developed
Final inspection
Final deployment
	The project was successfully handed over
Post-deployment monitoring initiated



Alongside the project deliverables, it is also essential to have a clear and detailed understanding of the project timeline based on the milestones for more accurate tracking. The timeline is given below:
	Task
	W1
	W2
	W3
	W4
	W5
	W6
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	W9
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	Training and Documentation
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Final Deployment & Handover
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To ensure that the project can be successfully completed within time and satisfies the given project scope and deliverables, it is of utmost importance to allocate resources carefully. This includes financial, materials and human resources (Hussain et al., 2024). Moreover, this also ensures that resources are not being wasted. This can be showcased using the table below:
	Phase
	Personnel
	Materials

	Initiation
	Project Manager
Market Researcher
Financial Analyst
	Feasibility study reports
Data analysis tools
Documentation Software

	Planning
	Project Manager
Architect and Project Engineer
IoT Specialists
Procurement Officer and Team
	Computer-aided design (CAD) software
Procurement lists and databases
IoT system design tools

	Greenhouse Construction
	Civil Engineers
Construction Workers
Electricians and Plumbers
	Steel or aluminium frames, polycarbonate sheets, insulation materials
Ventilation fans, water pipes, solar panels

	IoT System Implementation
	IoT Engineers
Software Developers
Electricians
	Temperature, humidity, and soil moisture IoT sensors
Automated irrigation systems
Climate control actuators

	Mobile Application Development
	UI/UX Designers
Software Developers
Testers
	App development software
Cloud storage and IoT integration tools

	Monitoring and Control
	Quality Assurance Engineers
IoT Specialists
Agronomists
	Testing equipment
Data analytics software

	Closure
	Documentation team
Maintenance Engineers
	Training manuals
Guidelines and operational manuals
Maintenance toolkits
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In conclusion, this project management report has been comprehensively created on the smart greenhouse system project that will be used for urban farming. Since it is meant to have a technology-driven approach, the greenhouse will be equipped with IoT sensors, automated systems, mobile monitoring and controlling apps and cloud-based servers. This report has specified the project scopes and objectives. Based on this, its expected results and activities have been explained as well. This has led to the creation of a work breakdown structure showcasing all sub-activities. Milestones and deliverables have also been given for each project task and sub-activity, along with a project timeline. Resource allocation was discussed to ensure that resources are being used optimally and not being wasted. 
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