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Introduction
[bookmark: _Int_sCYclXS1][bookmark: _Int_jriGlsuZ]Food waste is edible produce that is lost or discarded at various stages from production and harvest to consumption. Households across all continents wasted over 1 billion meals a day in 2022, meanwhile 783 million people were affected by hunger worldwide. Food waste not only continues to harm society, but also contributes to climate change, nature loss, and pollution. In developing nations, 44 percent of food is wasted. Likewise, in sub-Saharan Africa 1 in 4 people are estimated to be undernourished, and as much as a quarter of food produced is lost each year. Countries with warmer climates tend to generate more food waste per capita in households, potentially because of higher consumption of fresh foods with more inedible parts.
[bookmark: _Int_LZviSDf3]Based on recent data, food waste generates, 8-10% of annual global greenhouse gas emissions, and significant biodiversity loss because it takes up the equivalent of a third of the worlds agricultural land. The price of food waste and loss on the world's economy is estimated at roughly 1 trillion USD. It is crucial to consider the environmental and the economic impact of food waste around the world, and to take initiative on crafting effective solutions.

Definition of Key Terms 
Food Security 
Food security is defined as a state where all people always have physical, social, and economic access to sufficient, safe, and nutritious food that meets their needs for an active and healthy lifestyle.
Food Waste
[bookmark: _Int_8Dg0qjxg]	Edible produce that is left or lost at retail and consumer level, such as stores, restaurants, or households.
Post-Harvest Loss
The loss of food that occurs after harvesting and before consumption, such as pests and poor storage conditions. It is one of the major contributors to food loss in low-income countries. 
Sustainable Development Goal (SDG) 12.3
[bookmark: _Int_lrpWplBj]SDGs are a target of the United Nations sustainable development goals; SDG 12.3 is focused on halving per capita global food waste at the retail and consumer levels and reducing food losses along production and supply chains by 2030.
Food Supply chain 
The steps involved in producing, transporting, processing, distributing and selling door from the farm to the customer.

Background
History 
Food waste first became a global concern in the late 20th century, after the green revolution of the 1960s and 1970s. Countries experienced food production increase because of crop varieties, fertilizers and irrigation. The global food availability increased significantly and prevented famine on a large scale. Yet those who were facing starvation were still unable to access food, due to limited investment in storage systems, transportation networks and market access, especially in low-income countries. This led to a large amount of food being wasted after harvesting due to spoilage, pests, and inadequate handling. 
In the early 21st century, international organizations started to recognize that hunger was not only caused by structural weaknesses in food production, but also by ineffectiveness in the food distribution systems. Research showed that enough food was being produced globally to feed the worlds population, but millions still remained malnourished. Due to this, awareness on food loss and waste increased as a development issue rather than an agricultural problem. There were more efforts to measure food waste accurately and specifically address weaknesses in supply chains. These became part of broader discussions on food security, sustainability, and poverty reduction. 

Causes in low-income countries 
There are several causes for food waste in low-income countries, one of the primary causes is the lack of adequate storage facilities. Many farmers do not have access to refrigerated storage, sealed warehouses, or pest-resistant containers. As a result, food often spoils fast due to the heat and pest infestations. Another cause is unreliable and poor conditions in transportation, which further delay the movement of food to markets, increasing the risk of spoilage. 
Many small-scale farmers often are not equipped with modern farming tools, preservation technologies and training. Because of this they are unable to dry, cool, and process food correctly, leading to crops deteriorating before they can be sold or consumed. Farmers also have less access to financial recourses, which prevent them from investing in improved harvest and post-harvest practices.
International response 
The international community has made previous efforts and future promises regarding food loss and food waste, such as organizations like the FAO (The Food and Agriculture Organization of the United Nations), UNDP (United Nations Development Programme), and USAID (United States Agency for International Development) which provide technical assistance, funding, and logistics support for cold forage, transport networks and market linkages in countries like Bangladesh, Nigeria, and Malawi. Kenyas post-harvest loss reduction strategy provides smallholder farmers with access to cold storage and training for proper crop handling. Projects will often target improved storage and transportation, as well as work towards long term solutions in low-income countries. 
[bookmark: _Int_F3Qctv6O]However, in many international programs they rely on donor funding, which is often irregular and insufficient to fully address the scale of food loss in low-income countries. Many of the long-term projects require significant investment that is not guaranteed. These donations create a dependency on low-income countries to high-income countries, which can sow the development of local solutions or government-led initiatives. They only remain effective in pilot areas but struggle to scale nationwide without local government ownership. 
Much of the equipment provided through aid isn’t always properly maintained or used in the most effective way due to a lack of training or technical knowledge. This leads to a waste of resources which can further hinder higher-income countries from wanting to invest. Additionally, there are many challenges when it comes to the coordination of initiatives in one country. Multiple international organizations working in the same area can overlap programs or have different priorities, this can lead to slower progress and less effective or impactful outcomes, making coordination more complex in that country. The lack of harmonized policies may reduce the long-term impacts of interventions. 
Economic Consequences
Food waste in low-income countries results in significant economic losses, smallholder farmers often rely on the sale of crops for income. Post-harvest losses reduce the amount of food available to sell, which lowers their earnings and increases financial vulnerability. Data from the FAO shows that lower-income countries can lose up to $4 billion annually from post-harvest losses in staple crops such as maize, rice, and wheat. This is particularly harmful because smallholder farmers are part of the backbone of many food supply chains in countries, if their crops are disturbed the food supply for the area is endangered. Impacting local markers and national economies as food waste represents the loss of labor, transport ion, and production costs.
Food loss reduces the money farmers have to reinvest in the next planting season, which results in less access to higher quality seeds, fertilizers, or equipment. This perpetuates low yields and economic stagnation. Over a period of time, this can limit the growth of agricultural sector, such as in Zambia, where they have faced significant challenges because of high food loss after harvest. Post-harvest losses in Zambia are estimated to be around 30-40 percent of farm produce. This is largely due to poor storage and inadequate transport; however this also means that much of what farmers grow never generates income or contributes to broader economic activity. Over time this weakened growth in their agricultral sector, their agricultural contribution to national Gross Domestic Product declined from 9.4 percent in 2010 to about 3.1 percent in 2022.

Major Stakeholders  
Food and Agriculture Organization of the United Nations (FAO)
A specialized agency of the United Nations that in the context of food waste, focuses on post-harvest losses. It considers food waste in low-income countries a systematic supply chain problem, and less of a consumer behavior issue. They provide technical expertise and policy guidance, as well as support farmer training and national strategies to combat post-harvest losses.


United Nations Development Programme (UNDP)
A United Nations agency that focuses on reducing poverty and promoting sustainable development. It is in support of long-term development planning and institutional capacity, they fund and assist projects that target supply chains, and agriculture. 
World Bank
An International financial institution that provides loans, grants, and technical assistance to developing and low-income countries. On the topic of food waste, the world bank supports investment in agricultural infrastructure and provides loans and grants for transport networks and storage facilities. 
United States Agency for International Development (USAID)
The United States governments main agency for providing foreign development aid. USAID supports programs that focus on reducing post-harvest losses, improve storage and transportation, and strengthen agricultural markets. They are a major bilateral development partner, and view food waste reduction as part of a global food security development effort. 
European Union 
A political and economic union of 27 European countries that cooperate on trade, development, and policymaking. The European Union is a major stakeholder as a donor and policy leader. It funds development programs that aim to strengthen food supply chains and improve agricultural infrastructure.
Nigeria 
Nigeria is a major stakeholder as a low-income country affected by food loss and a major agricultural producer in Africa. A large portion of food is wasted after harvesting due to poor storage and transport conditions, as well as issues with market access. The Nigerian government recognizes food waste as an economic and food security issue; they support warehouse recipes systems and rural infrastructure although implementation remains uneven. 
Bangladesh
Bangladesh is a major stakeholder due to its large population and reliance on smallholder farmers. A large share of their food loss occurs during harvesting, storage, and transport, especially for rice and vegetables. The government is recognizing that reducing food waste is essential for food security and income stability, rather than increasing production alone. 

Previous Attempts to Solve the Issue  
Food and Agriculture Organization (FAO) Ethiopia Project
In 2013, the Food and Agriculture Organization of the United Nations (FAO), partnering with Switzerland’s development agency and the Ethiopian government, they executed a project to reduce post-harvest food loss through ways such as improving storage, handling, and instructional capacity. The project provided training to farmers and agricultural staff, it introduced better storage technologies like hermetic bags and metal silos. The project was a successful in creating a post-harvest strategy for the nation, a major policy milestone that did not previously exist. However, while the strategy developed, full implementation is ongoing and not yet complete across all regions. Meaning long-term impact is still limited. Additionally, treating and awareness efforts reached thousands of farmers and agricultural agents, which improved understanding of post-harvest losses and mitigation techniques. Evaluation showed that trained farmers adopting improved handling and storage techniques were able to reduce losses by around 10 to 20 percent compared with baseline levels. Unfounded the adoption of new technologies remains slow and uneven, as many farmers still utilize and rely on traditional storage methods due to cost, accessibility, and awareness barriers.
Purdue Improved Crop Storage (PICS) Bag initiative 
The Purdue Improved Crop Storage initiative, led by Purdue university researchers and later supported by Bill & Melinda Gates Foundation, developed and disseminated triple layer hermetic storage bags for grain. These bags make a sealed environment that prevents insect damage and spoilage. This project has evolved through phases since the late 2000s and expanded into PICS3, the third phase of the project. Which focuses on broader commercialization and uses across sub-Saharan Africa and countries including Nigeria, Ghana, Burkina Faso, Ethiopia and Tanzania. Through collaboration with manufactures, distributors, and extension partners. The PICS program helped farmers store crops for longer periods without chemical pesticides, offering flexibility in selling at higher market prices and improving income stability. Additionally, the PICS bags have been introduced to more than 20 countries, with millions of bags distributed and training provided in their use. Yet some of their biggest limitations include the initial costs and access to the bags can be prohibitive for poorer farmers without subsides or market support. The success of PICS depends on proper drying before storage, therefore if the grains are not thoroughly dried, effectiveness decreases.   

Possible Solutions  
Strengthening Post-Harvest Infrastructure and Storage
In many low-income countries, food is lost before reaching markets due to spoilage, pests, and delays. Addressing infrastructure gaps by improving basic post-harvest infrastructure such as rural roads, storage facilities and more could help reduce losses at the earliest phase of the food supply chain. Simultaneously supporting agricultural productivity and rural economic growth. 
Enhancing accessibility for farmers 
Increasing access to training, appropriate technology, and market information for smallholder farmers can positively impact the food waste crisis. Many farmers lack resources to properly handle their produce efficiently. Improving knowledge transfer and market linkages may reduce food loss while increasing farmer incomes.  
Improving National and International Coordination on Food Systems 
 Forming polices that better integrate food loss reduction into development planning, food security management, and sustainability goals could improve long term outcomes while also strengthening coordination between governments, international organizations and the private sector. This proposes different governance structures, partnerships, or policy frameworks that are suited for varying national contexts. 
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