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INTRODUCTION:

This coursework focuses on the development of an innovative mobile application for FutureBake Pastry Innovation, a company dedicated to transforming the pastry industry through technology and sustainability. The app aims to support zero-waste practices by optimizing ingredient usage and reducing food waste while promoting health-conscious products that enhance consumers’ nutritional well-being. By integrating modern digital technologies, the application will provide users with access to smart recipes, nutritional information, and sustainable baking solutions. Furthermore, it will connect learners and professionals through the Smart Global Academy, fostering knowledge sharing, skills development, and innovation within the global pastry and baking community.


TASK 1: 
PROJECT MANAGEMENT & PLANNING:

PROJECT SCOPE/ PROPOSED SOLUTION:
The proposed project involves the design and development of a mobile application for FutureBake Pastry Innovation. The application aims to address the growing demand for sustainable, health-conscious, and technology-driven solutions in the pastry industry. The main problem identified is the lack of a centralized platform that combines sustainable baking practices, nutritional awareness, professional learning, and customer engagement. The proposed solution is a smart mobile application that enables users to access healthy pastry recipes, nutritional information, zero-waste baking techniques, and educational resources through the Smart Global Academy.

The application will provide features such as recipe management [1], ingredient tracking, nutritional analysis, waste reduction recommendations, online learning modules, user profiles, and interactive communication tools. These features will support both pastry professionals and consumers in making informed and sustainable baking decisions.

The technologies required for the project include Android Studio for mobile app [2] development, Java or Kotlin as the programming language, Firebase for database management and authentication, Figma for user interface design, and GitHub for version control. Additional resources include a computer with internet access, testing devices, software development tools, and project documentation materials.

The project timeline is estimated at twelve weeks. Weeks 1–2 will focus on requirements gathering and research. Weeks 3–4 will cover system analysis and design. Weeks 5–8 will involve application development and database integration. Weeks 9–10 will be dedicated to testing and debugging. Week 11 will focus on implementation and evaluation, while Week 12 will be allocated for final documentation and project presentation.

Project constraints may include limited development time, budget restrictions, internet dependency, software compatibility issues, and the availability of users for testing and feedback. Despite these challenges, the project aims to deliver a functional, user-friendly, and innovative application that promotes sustainability, nutritional well-being, and continuous learning within the pastry industry


GANTT CHART:


[image: ]Figure 1:  Gantt Chart showing stages of the project

DEVELOPMENT METHOD:
Agile development methodology [3] will be used to plan and complete the FutureBake Pastry Innovation mobile application project. Agile is a flexible and iterative approach that divides the project into smaller phases called sprints. This method is suitable because it allows continuous development, testing, and improvement throughout the project lifecycle.

The project will begin with requirements gathering and analysis to identify user needs and key features, such as recipe management, nutritional analysis, zero-waste recommendations, and Smart Global Academy learning resources. During each sprint, specific features will be designed, developed, tested, and reviewed before moving to the next stage. Regular evaluations will help identify issues early and ensure that the application meets project objectives.

Agile encourages collaboration between stakeholders, developers, and users, allowing feedback to be incorporated throughout the development process. This will help improve usability, functionality, and overall user satisfaction. Testing will be carried out continuously during each sprint to ensure that errors are identified and corrected quickly.

The methodology also provides flexibility to adapt to changing requirements, making it ideal for innovative projects that involve new technologies and sustainability-focused features. By using Agile, the project team can monitor progress effectively, manage risks, and deliver a high-quality mobile application within the allocated timeframe. Overall, Agile supports efficient project management, continuous improvement, and the successful delivery of the FutureBake Pastry Innovation application.


PROJECT DESIGN:
For this coursework, two design artefacts can be documented: Requirements Specification and Entity Relationship Diagram (ERD) / Data Structure Design [4]. These are commonly used during the design phase and demonstrate how the FutureBake application will function and manage data.


DESIGN SPECIFICATION FOR FUTUREBAKE PASTRY INNOVATION APP
1. Requirements Specification
A requirements specification defines the functional and non-functional requirements of the FutureBake mobile application. This design document ensures that the system meets the needs of users while supporting the company's goals of sustainability, nutritional well-being, and professional development.

Functional Requirements
The application shall:
· Allow users to create and manage accounts securely.
· Provide access to healthy pastry recipes and nutritional information.
· Track ingredients and suggest ways to reduce food waste.
· Generate nutritional reports for recipes and products.
· Offer online learning materials through the Smart Global Academy.
· Allow users to save favourite recipes and learning resources.
· Provide search and filter functions for recipes and courses.
· Enable administrators to manage recipes, users, and educational content.
Non-Functional Requirements
· The application must be easy to use and accessible.
· System response times should be under three seconds.
· User data must be protected through authentication and encryption.
· The application should be compatible with Android devices.
· The system should be scalable to support future growth.
· User Interface Design

The app will include:
· Login/Register Screen
· Home Dashboard
· Recipe Library
· Nutritional Analysis Page
· Zero-Waste Recommendations Section
· Smart Global Academy Learning Portal
· User Profile Page

This specification provides a clear blueprint for developers and ensures the final product meets stakeholder expectations.

2. Entity Relationship Diagram (ERD) / Data Structure Design

The FutureBake application requires a structured database to manage users, recipes, nutritional information, and educational resources.

Main Entities


	      USER 

	UserID (Primary Key) 
Name 
Email 
Password 
Role 
 


	     RECIPE 

	RecipeID (Primary Key) 
RecipeName 
Ingredients 
Instructions 
WasteReductionTips 
 


              



	   NUTRITION 

	NutritionID (Primary Key) 
RecipeID (Foreign Key) 
Calories 
Sugar 
Fat 
Protein 
 


	     COURSE 

	CourseID (Primary Key) 
CourseTitle 
Description 
Category 
 






	USERCOURSE 

	UserID (Foreign Key) 
CourseID (Foreign Key) 
ProgressStatus 
 










ERD Relationships
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The ERD ensures efficient storage and retrieval of information within the application. By organising data into related entities, the system reduces duplication, improves data integrity, and supports future expansion. This design allows FutureBake to manage recipes, nutritional analysis, sustainability recommendations, and educational content effectively while delivering a seamless user experience.


TASK 2:       ENTERPRISE & INNOVATION

INNOVATION:
PEST & SWOT Analysis – FutureBake (Tech Innovation Project)
FutureBake is an AI-enabled smart baking platform that uses IoT sensors, predictive analytics, and automation to improve production efficiency, reduce waste, and enhance product quality.

A PEST analysis [5] highlights external factors influencing FutureBake. 
Political: Food safety regulations, government support for digital manufacturing, and international trade policies may affect operations and expansion.
 Economic: Inflation, rising energy costs, and changing consumer spending can influence investment in smart bakery technology, while automation may reduce long-term operating costs.
 Social: Consumers increasingly demand sustainable, healthier, and personalised food products, encouraging bakeries to adopt innovative technologies that improve transparency and reduce waste. 
Technological: Advances in artificial intelligence, cloud computing, machine learning, and IoT devices provide opportunities to optimise production, predict equipment maintenance, and improve product consistency.

A SWOT analysis [6] identifies internal and external business factors. 
Strengths: Innovative AI technology, improved production efficiency, reduced food waste, and data-driven decision-making.
 Weaknesses: High implementation costs, reliance on internet connectivity, cybersecurity risks, and employee training requirements.
 Opportunities: Expansion into commercial bakeries, partnerships with food manufacturers, increasing demand for automation, and government incentives supporting digital transformation.
 Threats: Rapid technological change, strong competition from established technology providers, economic downturns reducing business investment, and evolving regulatory requirements.

Some legal and ethical constraints:
Legal considerations include compliance with data protection laws such as the UK GDPR [7] when collecting operational or customer data. FutureBake must also comply with food safety regulations, intellectual property laws protecting software and algorithms, employment legislation relating to workforce changes through automation, and cybersecurity requirements to protect connected devices from attacks.
Ethical considerations include ensuring AI systems make fair and transparent decisions, protecting customer and business data from misuse, minimising environmental impact through sustainable production, and considering the effects of automation on employees by providing training and opportunities for reskilling. Addressing these legal and ethical responsibilities helps FutureBake maintain customer trust, regulatory compliance, and long-term business sustainability while supporting responsible technological innovation.

FutureBake – Development, Deployment, Maintenance and Evolution 

If FutureBake were implemented within a large organisation: 
An Agile development methodology would be used to deliver the project in short iterations (sprints). Agile enables continuous collaboration with stakeholders, allowing requirements to evolve based on user feedback while reducing project risks. User stories, sprint planning, daily stand-up meetings, and sprint reviews would help ensure the solution meets business objectives.

For software development, Git [8] would be used for version control, enabling multiple developers to collaborate while maintaining a complete history of code changes. A CI/CD (Continuous Integration and Continuous Deployment) pipeline using tools such as GitHub Actions, Jenkins, or Azure DevOps [9] would automate code testing, building, and deployment, ensuring updates are delivered quickly and reliably.

FutureBake's practical element would use IoT sensors, AI models, and cloud computing to collect and analyse bakery production data in real time. Cloud platforms such as Microsoft Azure or Amazon Web Services (AWS)[10] would provide scalable storage, processing power, and secure access to production information. APIs would integrate FutureBake with existing inventory, ordering, and production management systems.

Testing would include unit testing, integration testing, system testing, performance testing, and user acceptance testing (UAT) to ensure reliability, accuracy, and security before deployment. Security measures such as encryption, multi-factor authentication, regular vulnerability assessments, and compliance with UK GDPR would protect sensitive operational and customer data.

After deployment, maintenance would follow an ITIL-based service management approach, including continuous monitoring, incident management, software updates, backups, and disaster recovery planning. Performance dashboards would track system availability, production efficiency, and AI prediction accuracy.

To evolve the system over time, customer feedback and operational data would be analysed to identify improvements. New AI models, predictive maintenance features, and sustainability reporting could be introduced through regular Agile release cycles. Staff training and documentation would support successful adoption, ensuring employees can effectively use FutureBake while enabling the organisation to adapt to future technological advances and changing business requirements.

TASK 3: PROJECT REFLECTION
Reflection on the FutureBake Project Idea 
The FutureBake project represents an opportunity to explore how emerging technologies such as Artificial Intelligence (AI), the Internet of Things (IoT), cloud computing, and data analytics can improve efficiency and sustainability within the bakery industry. Developing this project would allow me to strengthen both my technical knowledge and professional skills while addressing real-world challenges faced by food manufacturers. It also provides valuable experience in applying digital technologies to support business innovation and operational efficiency.

Positive impact on and contribute to society
FutureBake also has the potential to make a positive contribution to society. Food waste remains a significant global issue, with millions of tonnes of edible food discarded each year, creating unnecessary environmental impacts and financial losses (United Nations Environment Programme, 2024). By using AI to predict customer demand and IoT sensors to monitor production conditions, FutureBake could help bakeries reduce overproduction, minimise waste, and improve resource efficiency. This would lower energy consumption and reduce carbon emissions while supporting more sustainable manufacturing practices.

 In addition, predictive maintenance could reduce equipment failures, helping businesses avoid unnecessary downtime and reducing maintenance costs. Consumers would also benefit from more consistent product quality and fresher bakery products. The project therefore supports several of the United Nations Sustainable Development Goals (SDGs), particularly Responsible Consumption and Production (SDG 12) and Industry, Innovation and Infrastructure (SDG 9) (United Nations, 2015).

The project could also create wider economic benefits. Small and medium-sized bakeries often operate with limited resources and face rising energy and ingredient costs. An affordable smart production system could improve operational efficiency, allowing businesses to remain competitive while reducing unnecessary expenditure. 

Furthermore, employees could benefit from learning to work alongside digital technologies, improving their digital skills and supporting workforce development rather than simply replacing jobs.

Risks and Challenges:
Despite these benefits, FutureBake would face several risks and challenges.
     One significant challenge is cybersecurity. Because IoT devices and cloud platforms are connected to networks, they could become targets for cyberattacks or unauthorised access. To reduce this risk, strong security measures should be implemented, including encryption, multi-factor authentication, regular software updates, network monitoring, and employee cybersecurity awareness training (National Cyber Security Centre, 2023). Compliance with the UK General Data Protection Regulation (UK GDPR) would also ensure that operational and customer data is collected and processed securely.

Another challenge is the high implementation cost associated with purchasing IoT sensors, AI software, and cloud infrastructure. Smaller businesses may struggle to justify the initial investment. This risk could be reduced by implementing FutureBake in phases, starting with essential features before expanding functionality over time. Demonstrating measurable cost savings through pilot projects could also encourage wider adoption.

Resistance to organisational change is another potential challenge. Employees may worry that automation will replace jobs or significantly alter existing working practices. 
Effective communication, staff training, and involving employees throughout the development process would help build confidence and demonstrate that the technology is intended to support rather than replace workers. Applying recognised change management approaches would improve user acceptance and encourage successful implementation.

How to reduce/remove them
Overall, FutureBake represents an exciting opportunity to develop valuable technical and professional skills while addressing important business and environmental challenges. Through responsible implementation, continuous learning, and careful risk management, the project could improve operational efficiency, reduce food waste, support sustainable manufacturing, and contribute positively to society. Developing this project would not only enhance my own knowledge and employability but also demonstrate how digital innovation can deliver meaningful benefits for businesses, employees, consumers, and the wider community.




CONCLUSION:

In conclusion, FutureBake demonstrates how digital technologies can transform traditional bakery operations by combining Artificial Intelligence (AI), the Internet of Things (IoT), cloud computing, and data analytics to improve efficiency, reduce food waste, and enhance product quality. Throughout this project, I have explored the business, technical, legal, and ethical considerations involved in developing an innovative solution for a large organisation. Although challenges such as cybersecurity, implementation costs, and user adoption exist, these can be managed through careful planning and continuous improvement. Overall, FutureBake has strong potential to support sustainable manufacturing, increase business competitiveness, and contribute positively to both society and the future of smart food production.
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