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Food waste is a very important and stablished as a multi-dimensional problem in current world. Every year all over the world a massive volume of produced foods is wasted, for this reason the food safety is under heavy pressure and on the other hand it creates a great negative impact on the environment and economy. The population growth and the waste of limited resources like water, fuel and land contributing the increase of greenhouse gas emission. Industrialisation, urbanisation and excess population growth all over world and lack of proper food waste management making this problem more complex and critical day by day. Traditional supply chain and food waste management is not enough to solve this grave issues. In this reality to reduce the food waste there is a need to develop a technology dependant solution that will help by giving advance warning and information.
In this project it has been proposed a Smart Intelligent Food Waste Management System (SIFWMS) which will use the emerging technology like (IoT), artificial intelligence (AI), machine learning, conventional Neural networks, blockchain and cloud computing to create a combined solution for food waste. In general food waste take place during production, preservation, transportation, retailer and consumption stages. Temperature maintaining, humidity and preserving environment is the main cause of food waste especially food like meat, poultry, fishes and raw vegetables. The lack of proper monitoring system it is not possible to understand the condition of the food. To reduce this limitation SIFWMS project included 24 hours monitoring system, data collection and analysis, automatic warning system and want to combine food distribution and re-distribution process transparent.
[bookmark: _Toc216978614]Methodology and system development:
The proposed system is developed based on three-layer architecture frameworks. In perception layer different sensor has been used to collect the information of the food’s temperature, humidity, weight and gas emissions. By the network layer this information is transferred securely to the cloud platform. In the application layer using AI and machine learning algorithms data is analysed and send advanced warning of food waste, together with the conventional neural network the visible changes in the colour of the foods or identified the development of fungus. Block chain technology secures the transaction food distribution and re-distribution process transparent and trustworthy.
[bookmark: _Toc216978615]Project Development and Key features:
At the implementation stage a IoT capable smart bin, cloud-based dashboard and real time notification system has been proposed. Smart bin can automatically classify the food waste and can tell the amount of food and its condition. An intelligent re-distribution algorithm tells the status of the food and send information to nearest needy person, for this reason it is possible to take quick decision before the food is getting rotten or waste. A real time communication system co-ordinate between the distributors, food bank and transportation authorities.
In this project every team member had their specific duty. Every team member had shared their works with other team members to make this project successful. At the beginning, there were some issues for the co-ordinations but after discussing together those issues were resolved.
As a team member my responsibility was to research the sustainability of the project. My finding of the research is as follows:
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Environmental Sustainability
The primary contribution of the digitalised food waste management system is the reduction of environmental risk and ecological degradation. Food waste is a major contributor to greenhouse gas (GHG) emissions, accounting for approximately 8–10% of total human-generated emissions globally [1]. When food waste is disposed of in landfills, it generates methane gas, which is approximately 25 times more harmful than carbon dioxide in terms of global warming potential [2].
Through real-time monitoring and predictive analytics, the proposed system significantly reduces food waste, particularly during preservation, preparation, and serving stages. According to the Winnow 2024 Global Report, smart tracking systems can reduce food waste by 40–70% within six months of implementation [3]. This reduction directly lowers GHG emissions, decreases reliance on landfilling, and ensures more efficient use of natural resources such as water, fuel, and transportation involved in food production.
Furthermore, improved visibility of food waste patterns supports circular economy principles by enabling excess food to be redistributed safely to charitable organisations or converted into compost or bioenergy [4]. Digital traceability tools, such as those used by Too Good To Go, enhance transparency in food redistribution and contribute significantly to waste reduction [5]. As a result, digitalisation creates a closed-loop system in which food waste data becomes a valuable resource for environmental sustainability and development.
[bookmark: _Toc216978617]Economic Sustainability
From an economic perspective, food waste represents both direct financial loss and systemic inefficiency in food management practices. In the United Kingdom alone, the hospitality industry incurs losses of approximately £3.2 billion annually due to food waste, of which around 75% could be prevented [6].
By implementing automated data collection and analytics, the proposed system enables improved purchasing decisions, inventory control, and portion management, thereby reducing operational costs. Digital tracking systems can lower purchasing costs by up to 25% while improving overall resource management efficiency [7]. Additionally, digital dashboards quantify monetary losses caused by food waste, enabling organisations to make informed financial decisions aligned with sustainable development goals.
Studies by Leanpath and Smart Kitchen indicate that organisations using AI-based food waste management systems save an average of £20,000 per year [8]. Once the digital infrastructure is established, maintenance costs remain relatively low, making the system economically sustainable for both small and large organisations.
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Social sustainability is achieved through increased awareness, behavioural change, and improved food redistribution. Digital dashboards allow staff to visualise the impact of their sustainability efforts, increasing accountability and engagement [9]. Real-time feedback encourages kitchen staff to reduce waste, while management can use collected data to design targeted training programmes. Clark (2025) reports that digital monitoring systems increase staff involvement in sustainability initiatives by up to 32% [10].
Moreover, digital platforms such as Too Good To Go and the digitalisation of local food banks strengthen community sustainability by ensuring surplus food reaches those in genuine need [5]. This approach promotes social justice, community wellbeing, and corporate social responsibility.
[bookmark: _Toc216978619]Industrial, Policy, and Academic Impact:
Industrially, the project supports best practices and ethical governance as waste management and emission regulations become increasingly stringent. Digital traceability systems are likely to become legally mandated, particularly under the UK Environmental Protection Act 2021 and the EU Circular Economy Action Plan [11]. Organisations adopting this system can improve their ESG performance through transparent and accessible sustainability records, enhancing investor trust.
Academically, this project contributes to research in data-driven sustainability, AI-based food classification, circular economy digitalisation, and behavioural change in hospitality operations [5][9][10]. The findings provide empirical evidence that digitalisation reduces food waste and positively influences workforce behaviour.
In the long term, digitalised food waste management systems will transform food waste from an invisible cost into a measurable performance indicator, fostering data-driven sustainable development and innovation across global food industries.
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At the point of discussion it has been seen that this project has proved that combined digital technology is more efficient than the conventional food waste management system. Real time monitoring and advanced forecast helps to take initiative to reduce the food waste but the primary investment and maintaining the technology and active participation of the user are a bit challenging. In-spite of this in the long term this technology will be beneficial for the environment and economy.
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In conclusion it can be said that the Smart Intelligent Food Waste Management System is combined innovative effort and sustainable technology-based solution. This project also shows that how a teamwork can solve the complex problems like food waste management.
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