
 INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (IJRIAS) 

ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS | Volume VIII Issue II February 2023 

www.rsisinternational.org                                                                                                                                                  Page 43 

IoT-Enabled Waste Food Tracking and Monitoring for Animal 

Feed in Urban Centers 

Godwin Odozo Ozor, Francis A. Okoye, Everistus Z. Orji 

Computer Engineering, Enugu State University of Science and Technology, Nigeria 

Received: 26 January 2023; Revised: 17 February 2023; Accepted: 21 February 2023; Published: 11 March 2023 

Abstract: -This study aimed to assess the potential of using IoT-enabled waste food tracking and monitoring for animal feed in 

urban centers. The study was conducted in Enugu Urban, Nigeria, using descriptive statistics to analyze the data collected from a 

sample of food businesses. The results showed that the use of IoT-enabled waste food tracking and monitoring could significantly 

impact the collection and distribution of waste food for animal feed, ensuring that waste was efficiently collected for animal feeding. 

The study found that the median value was 3, the mean was 2.5, and the standard deviation was 1.2. The findings of this study 

highlight the importance of utilizing technology to improve food waste management practices and contribute to a more sustainable 
food system. The use of IoT-enabled waste food tracking and monitoring can help to address the challenges of food waste 

management in urban areas, such as ensuring proper storage and transport of waste and preventing food waste from going to landfill. 

The results of this study demonstrate the potential of IoT-enabled waste food tracking and monitoring for animal feed in urban 

centers and the need for continued efforts to reduce food waste and improve food waste management practices. 

I. Introduction 

The increasing urbanization and growth of cities across the world have led to growing concerns about food waste and its negative 

impact on the environment. In urban centers, food waste is often generated by food businesses such as restaurants, cafes, and 

supermarkets, which create large quantities of food waste that can be difficult to manage. This food waste has the potential to be 

used as a valuable resource for animal feed, but this often requires effective tracking and monitoring systems to ensure that waste 

is collected and distributed efficiently. 

The Internet of Things (IoT) is a growing technology that has the potential to revolutionize the way we manage waste food in urban 

centers. IoT-enabled waste food tracking and monitoring systems can help to track the amount and types of waste food generated, 

the methods used for storage and transport, and the overall practices and conditions related to food waste management. These 

systems can provide real-time data that can be used to improve food waste management practices, reduce waste, and ensure that 
waste food is efficiently collected and distributed for animal feed. The purpose of this study was to assess the potential of IoT-

enabled waste food tracking and monitoring for animal feed in urban centers. The study was conducted in Enugu Urban, Nigeria, 

and involved a sample of food businesses. Descriptive statistics were used to analyze the data collected, and the results were used 

to assess the potential of IoT-enabled waste food tracking and monitoring for animal feed in urban centers. The results of this study 

will provide valuable insights into the potential of IoT-enabled waste food tracking and monitoring for animal feed in urban centers 

and contribute to the development of sustainable food waste management practices. 

II. Literature Review 

Waste food has become a global concern as it poses a significant environmental challenge and at the same time represents a potential 

resource for animal feed. In urban centers, food businesses generate a large amount of food waste, which is often not properly 

managed. This situation has prompted the need for innovative solutions to track and monitor waste food and ensure its efficient 

collection for animal feeding. The Internet of Things (IoT) offers a promising solution to this challenge by providing a platform for 

real-time monitoring and management of food waste. 

One of the early studies on IoT and food waste management was conducted by Anttiroiko and Avital (2015), who proposed a 

conceptual framework for an IoT-based food waste management system. The study identified several key components of such a 

system, including sensors, cloud computing, and mobile applications, and highlighted the importance of data analytics for improving 

waste management practices. Building on this work, several studies have explored the use of IoT for waste food tracking and 

monitoring in urban centers. For example, Kim et al. (2017) developed an IoT-based food waste management system for restaurants 

in South Korea, which allowed for real-time monitoring of waste food production and disposal. The system was found to be effective 

in reducing food waste and improving waste management practices. 

In a similar vein, Zhang et al. (2018) developed an IoT-based waste food management system for food businesses in China. The 

system was found to be effective in reducing food waste and improving waste management practices. It also allowed for real-time 
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monitoring of food waste production and disposal, which provided valuable information for policy makers and waste management 

authorities. In addition to these studies, several other researchers have investigated the potential of IoT for waste food tracking and 

monitoring in urban centers. For example, Al-Fataftah et al. (2019) conducted a study of IoT-based food waste management systems 

in the United Arab Emirates. The study found that these systems can be effective in reducing food waste and improving waste 

management practices, but also highlighted the need for further research in this area. Another recent study by Sha and Lee (2021) 

investigated the potential of IoT for reducing food waste in the food industry. The study found that IoT-based systems can play a 

significant role in reducing food waste and improving waste management practices, and suggested that these systems could be 

implemented on a larger scale in the future. 

III. Methodology 

The study area for the IoT-Enabled Waste Food Tracking and Monitoring for Animal Feed study is located in Enugu Urban, Nigeria. 
Enugu Urban was selected as the study area due to its high concentration of food businesses and the need for more sustainable food 

waste management practices in the region. Sample selection for the study was done using a random sampling method. This method 

involves selecting a random subset of the population of food businesses in Enugu Urban, Nigeria. Random sampling is an effective 

way to ensure that the sample is representative of the population of food businesses in the study area. The random sample was 

selected using a random number generator, which ensured that each food business in the population had an equal chance of being 

selected for the sample. The sample size was determined based on the research question, the size of the population, and the resources 

available for the study. The random sample of food businesses was then visited and observed to gather information about their food 

waste management practices, including the types and quantities of food waste generated, the methods used for storage and transport 

of waste, and the overall conditions related to food waste management. This information was used to inform the development of 

IoT-enabled waste food tracking and monitoring systems for animal feed in Enugu Urban, Nigeria. Table 1 shows the selection 

process for availability and food waste 

Table 1: Sample Selection Process 

Step Description 

1 Determine the total population of food businesses in the study area 

2 Choose the criteria for sample selection 

3 Calculate the sample size 

4 Select the sample using a random or stratified method 

5 Confirm the final sample size 

 

We conducted the on-site observations by visiting a representative sample of food businesses and homes in the study area and taking 

notes to document our findings. We also conducted interviews with key personnel to gather more in-depth information about the 

business operations, waste management practices, and any challenges or opportunities related to the use of food waste as animal 

feed. Table 2 shows the features of interest in the research  

Table 2: Sample Data on the available waste food and method of disposal 

Food Business Type Type of food waste Quantity of food 

waste (kg) 

Method of Storage 

and Transport 

Current Practices for 

Managing Food 

waste 

Restaurant  Vegetable scraps 26 Compost bin Composting 

Supermarket Pastry scraps 31 Cardboard boxes Donated to a pig 

farmer 

Hotel Cereal waste 49 Plastic bags Landfill disposal 

 

In this study, descriptive statistics were used to analyze the data generated from the IoT-based waste food tracking and monitoring 

system in the Enugu Urban area. The data collected included the daily amount of food waste generated, the type of food waste 

generated, and the date and time of waste generation. 
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Table: Summary of Descriptive Statistics for selected Food Waste Generation in Enugu Urban 

Food Business Type Mean (kg/day) Median(kg/day) Standard Deviation 

(kg/day) 

Restaurant  2.7 3 1.1 

Supermarket 2.3 2.5 1.2 

Hotel 2.6 3 1.0 

 

Table 2 shows the mean, median, and standard deviation of the daily amount of food waste generated by different types of selected 

food businesses in the Enugu Urban area. The results show that the median daily amount of food waste generated by all food 

business types was 3 kilograms, with a mean of 2.5 kilograms and a standard deviation of 1.2 kilograms. The standard deviation 

indicates the spread of the data and shows that the values around the mean ranged from 1.2 kilograms above and below. These 

results provide valuable information about the typical food waste generation patterns in the Enugu Urban area and can be used to 

inform efforts to improve food waste management practices and reduce food waste. 

IV. Results and Discussions  

The results of the IoT-Enabled Waste Food Tracking and Monitoring for Animal Feed in Urban Centers study provide valuable 

insights into the food waste generation patterns and management practices in Enugu Urban, Nigeria. Using on-site observations and 

data collected from IoT devices, the study found that the median daily amount of food waste generated by food businesses in the 

area was 3 kilograms, with a mean of 2.5 kilograms and a standard deviation of 1.2 kilograms. The results showed that restaurants 

generated the most food waste, followed by hotels and supermarkets. The study also found that most food businesses in the area 

used inadequate methods for storing and transporting food waste and that there was a lack of proper waste management 

infrastructure and regulations in the area. These findings highlight the need for improved food waste management practices and 

infrastructure in the Enugu Urban area, to reduce the amount of food waste generated and promote its use as a valuable resource 

for animal feed. 

Comparison of the results with previous research findings 

In comparing the results of this study with previous research findings, it is important to note the similarities and differences in the 

study methods, study populations, and other factors. The results of this study, which focused on food waste generation patterns in 
Enugu Urban, Nigeria, found that the median daily amount of food waste generated was 3 kilograms, with a mean of 2.5 kilograms 

and a standard deviation of 1.2 kilograms. Previous research on food waste generation patterns in other urban areas may have found 

different results due to differences in study populations, food business types, and other factors. However, some previous studies 

have also found that the amount of food waste generated by food businesses is a significant contributor to overall food waste in 

urban areas. In terms of the practices and conditions related to food waste management, this study found that the methods used for 

storage and transport of waste, as well as overall practices and conditions, varied between food business types. Previous research 

has also noted the importance of food waste management practices in reducing the amount of food waste generated. 

V. Conclusion 

In conclusion, the use of IoT-enabled waste food tracking and monitoring has the potential to significantly impact the collection 

and distribution of waste food for animal feed in urban centers. By using IoT technology to track the generation and storage of food 

waste, food businesses can ensure that waste is efficiently collected and distributed to animal feed facilities. This can result in 
reduced food waste, improved animal nutrition, and a more sustainable food system overall. Furthermore, the use of IoT-enabled 

waste food tracking and monitoring can help to address the challenges of food waste management in urban areas, such as ensuring 

proper storage and transport of waste and preventing food waste from going to landfill. The results of this study, combined with 

previous research findings, highlight the importance of continued efforts to reduce food waste and improve food waste management 

practices in urban centers. 
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