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Employees in a workplace that located in Bayan Lepas, Penang are 
encouraged to sort waste according to the labels. This project is about to 
develop a simple dashboard system to manage food waste in the 
workplace, with the aim of reducing food waste caused by improper 
disposal. The project emphasizes on the daily tracking food waste so 
that the waste that being generated is monitored. The developed 
dashboard system (Food waste Management System) able to displays 
the pattern of generated food waste, showing whether it increases or 
decreases on a monthly basis. To reduce daily food waste to be sent to 
landfills, the workplace has implemented a composting system, where 
food waste is sent to a vendor so that the food waste can be converted 
into fertilizer. At the end of each month, the vendor will return the 
processed fertilizer to the workplace. Food Waste Management System 
is developed using Microsoft Excel. The findings show that food waste 
can be effectively managed, and the flow of waste can be clearly 
monitored through the dashboard. Within the given time, potential 
users’ feedback has been gathered to ensure that the dashboard can be 
used efficiently. Vendors’ information is added on the dashboard 
including date and receipt number. Additionally, Greenhouse gas (GHG) 
emissions related to food waste dashboard also were create. To 
measure the usability of the dashboard among Environmental Health 
and Safety (EHS) employees, the System Usability Scale (SUS) analysis 
toolkit was used. The finding of SUS analysis showed that the 
performance of Food Waste Management System is satisfactory as it 
effectively contributes to better food waste management at the 
workplace and providing a useful tool for tracking waste and its 
environmental impact.  
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1. Introduction 

The government faces a tremendous task in collecting and properly disposing of the thousands of tons of food 
waste produced in Malaysia every day, ensuring a clean and fresh environment. If food waste is not properly 
disposed or recycled, it harms the environment. Food waste also is currently capturing the interest of local, 
national, and European politicians, international institutions, non-governmental organizations (NGOs), and 
researchers from a variety of disciplines. Millions of tons of organic garbage are degrading in landfills, releasing 
a potentially hazardous liquid known as leachate, which pollutes our rivers and seas. Food security and 
environmental impacts, such as resource depletion and greenhouse gas emissions attributed to food waste are 
increasing concern. Furthermore, this organic waste emits greenhouse gases including nitric oxide and methane, 
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which are 21 times more potent than carbon dioxide [1]. Food waste is any edible substance that is discarded, 
misplaced, or uneaten along the food supply chain. This waste happens at all stages, including manufacturing 
and processing, distribution, consumption, and disposal. It includes not only food that spoils or rots before it can 
be consumed, but also food that is abandoned due to cosmetic flaws, overproduction, or inefficient distribution 
systems. Effective food waste management requires a diversified approach that addresses all phases of the food 
supply chain. This includes efforts to reduce food waste at the source through better production procedures, 
improved distribution and storage techniques, consumer education and behavior change campaigns, and the 
development of innovative food preservation and utilization technology. 
        By repurposing food waste into the organic fertilizer, it is a sustainable solution, promoting environmental 
responsibility and resource efficiency. Every year, one-third of the food produced for human consumption is lost 
or wasted [2]. The organic fertilizer from the food waste can help minimizes the need for chemical fertilizers, 
which may be harmful to the environment and human health. Moreover, it will provide a sustainable solution by 
keeping food waste out of landfills, where it would otherwise increase greenhouse gas emissions to address the 
growing problem of food waste. 
        Furthermore, developing the food waste management in the workplace can help the organization to make 
the improvement of the food waste, track monthly changes enables ongoing monitoring and assessment, 
facilitating informed decision-making and continuous improvement in waste management practices. It also 
helps contributes to the company's overall waste production reduction, which lowers disposal and management 
costs. The firm may identify major inefficiencies, such overproduction or excessive plate waste, and take focused 
action to fix problems by putting in place a systematic system to monitor and manage food waste. 
        Creating a complete platform that collects, analyses, and reports on food waste data is the first step in 
developing a management system (dashboard) for food waste. The main reason or factor that contribute to the 
food waste in the service sector such as consumers leave uneaten food on the plate, consumers’ 12 preference 
for given menu items, and overproduction due to inaccurate forecasting of consumers’ demand [3]. Thus, raising 
customer awareness would therefore seem to be a clear way to prevent food waste. However more recently, 
technological advancements have made it possible for businesses to quantify the data they collect on food waste 
[4].  
        Food waste is a growing worldwide concern because of its effects on the economy, society, and environment. 
Furthermore, as food comes from agriculture and is wasted while energy is used throughout its life cycle, food 
waste and climate change are related. Moreover, food preparation, shipping, preservation, and cooking all 
include energy use and the corresponding greenhouse gas emissions [5]. 
          The used of dashboard nowadays are growing demand for sustainability management and reporting [6]. It 
will show to the users identify trends, patterns, anomalies and help them guide toward effective decisions [7]. 
According to Smith (8), there are three main uses for data dashboards: strategic, analytical, and operational. All 
the uses have different purpose to use. Strategic dashboards are used to give management a top-down 
perspective of a program's or organization's success. 

2. Methodology 

A methodology provides a techniques and the process of the research to collect data. 

2.2 Dashboard Development 

A Microsoft Excel-based on food waste inventory dashboard was developed to track food waste trends. Firstly, 
the food waste data were collect every day at canteen, level 2 and level 4 at the workplace. The data were taken 
from the logbook that has been put at every location stated. Therefore, all data were recorded into the Microsoft 
Excel every day. In pre-development dashboard, there have several items such as collection dates, waste 
quantities at every location, quantity generated per day and quantity collection by vendor. The data were 
generated into graph. The data assists in identifying patterns in waste generation and assessing the impact of 
waste reduction initiatives.  The discussions with supervisor have been made to make improvement of the 
dashboard. Figure 1 shows the flowchart of the pre-development process for the food waste inventory 
dashboard and Figure 2 shows dashboard of data food waste collected.  
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Fig. 1: Flowchart of the dashboard development process for the food waste inventory dashboard. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

Fig. 2: Dashboard of data food waste collected 

 

2.3 Greenhouse Gas Emission Food Waste 

In tracking GHG emissions related to food waste is a crucial step in reducing the company's overall carbon 
footprint and aligning with its sustainability objectives. The GHG emissions from food waste were collected from 
the NXMAP website, a platform designed to track and report environmental data. Moreover, it is carbon 
accounting platform that meticulously tracks, measures, and analyses energy, water, and waste performances. 
The data provided by NXMAP offers an accurate and current overview of the emissions generated by food waste 
within the organization. This information is essential for identifying trends and patterns in food waste, 
understanding its contribution to overall emissions, and finding opportunities to minimize waste and improve 
resource management. 

 Moreover, the integration of food waste GHG emissions data into the dashboard supports the 
organization’s commitment to sustainability. It allows decision makers to make informed choices about waste 
reduction practices and provides a clear way to measure progress toward environmental goals. The data-driven 
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approach improves the EHS team's effectiveness and shows the organization's dedication to lowering its carbon 
footprint and supporting environmental protection efforts. 

3. Results and Discussion  

Result of food waste inventory dashboard complete developed. Data of the food waste have been keyed in and 
the dashboard is well-function. 

3.1 Food Waste Generation 

The food waste was generated starting to make the compost at March 2024. From the data that was generated, it 
will help to see the track and assist in reducing the amount of food waste in order to manage the unacceptable 
quantity of food waste that ends up in landfills. In order to achieve sustainable development and environmental 
protection, the food waste collection process ensures that waste is gathered daily from multiple locations, 
weighed accurately, and tracked efficiently in the dashboard. The dashboard shows the details of food waste 
quantities recorded for each month, indicating patterns such as increased waste during peak dining periods and 
reductions during holidays. The insights from the collected data highlight areas where waste can be minimized 

3.2 Improvement of Food Waste Inventory Dashboard 

Information that displayed through dashboard’s interface may provide a clear understanding that produced 
waste such as cafeterias, individual employee habits, meetings and events, pantry and kitchen areas. Figure 3 
and Figure 4 illustrated the improvements made to the food waste inventory dashboard. The updates include 
the addition of the day and the receipt number collected by the vendor (Preference), which makes it easier to 
view and track the data. The receipt number is particularly important for auditing purposes and for verifying 
payments made each month. 

 
Fig. 3: Improvement of food waste inventory dashboard generated by day 

 

 
 

Fig. 4: Improvement of food waste inventory dashboard generated by month 
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3.3 Greenhouse Gas Emissions of Food Waste Disposal by Monthly Result.  

When food waste is composted, the GHG emissions associated with it are significantly different from when it's s 
Table 1 shows the quantity of food waste (kg) and the GHG emissions (kg (CO₂e) over the months. The GHG 
emissions in kg CO₂e represent the amount of carbon dioxide equivalent emissions (CO₂e) produced as a result 
of food waste disposal. Figure 5 shows the graph that have been generated according to the data. 

 
Table 1: Quantity result generated by monthly GHG emission food waste. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 5: The graph of quantity out of food waste and GHG emission food waste. 

3.4 Result Feedback from User Using System Usability Scale (SUS) 

The SUS results were collected from two workers in the EHS Department, who are responsible for inputting data 
into the dashboard. The primary objective of this questionnaire is to see the effectiveness of the improvement 
food waste dashboard. The indicate level of agreement with the following statements by choosing a rating from 
1 to 5, where is: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree. The data shows in 
Figure 6 graph between user 1 and user 2 feedback SUS. 
 

 
Fig. 6: Graph between user 1 and user 2 feedback SUS. 

Mostly the user feedback is answered agree and strongly agree. It indicates that they find the dashboard useful 
and would be willing to use it regularly. Positive responses suggest that the dashboard meets their needs and 
preferences, making it a valuable tool. 

Food Waste Inventory by 
Preference 2024 

GHG Emission Food Waste 

Month Quantity Out (KG) KG CO2 

March 479.75 329.0131 kgCO2e 

      Apr 1137.03 188.0039 kgCO2e 

May 1427.397 236.0156 kgCO2e 

June 1147.87 192.4716 kgCO2e 

July 1744.57 288.4585 kgCO2e 

Aug 1671.04 281.2875 kgCO2e 

Sept 1327.632 218.6426 kgCO2e 

Oct 1918.28 317.1809 kgCO2e 

Nov 1901.238 1300.8060 kgCO2e 

Dec 2029.014 1984.464 kgCO2e 
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4. Conclusion 

In conclusion, the project successfully developed a dashboard to manage food waste at the workplace, improving 
understanding of food waste trends through visual graphs. Key information, such as dates and reasons for 
missed collections, was displayed clearly. After discussions with the supervisor, the dashboard was enhanced to 
include data on greenhouse gas emissions. Usability testing with the SUS questionnaire confirmed that users 
found the dashboard helpful and would be willing to use it regularly. 
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