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ABSTRACT

This conceptual paper explores the innovative utilization of edible leftovers as a solution to the global issue
of food waste and its intersection with food security. Food waste, particularly edible leftovers, presents a
paradox where nutritious food is discarded while millions face food insecurity. Edible leftovers are an
underutilized resource that can bridge the gap between excess food and hunger, benefiting both the
environment and economy. The paper examines global food waste statistics, highlighting Malaysia as a case
study. It emphasizes the environmental impact of decomposing food in landfills, which releases methane, a
potent greenhouse gas. The paper reviews various strategies for repurposing edible leftovers, such as
converting them into value-added products and redistributing them through food sharing platforms.
Furthermore, the study discusses the economic benefits of reducing food waste for individuals, businesses,
and society. The analysis also explores policy and regulatory challenges, noting the importance of clear
guidelines to promote the redistribution of edible leftovers safely. Despite the potential benefits, barriers
such as societal attitudes and logistical issues hinder widespread adoption. The paper underscores the need
for innovative solutions and policy interventions to fully leverage edible leftovers in addressing food
insecurity and reducing waste. By tapping into this underutilized resource, the paper advocates for a more
sustainable and equitable food system.

Keywords: Food waste, Edible leftovers, Food security, Circular economy, Environmental sustainability,
Food redistribution, Food system innovation.

INTRODUCTION

Food waste is a global issue with considerable environmental, economic, and ethical ramifications. The
United Nations estimates that over one-third of all food produced worldwide is squandered
(Papargyropoulou et al., 2019). This remarkable statistic underscores the vast magnitude of the issue, which
is widespread across multiple sectors, including families, restaurants, and merchants. In Malaysia, food
waste is a considerable issue, as vast quantities of edible remnants are disposed of in landfills, exacerbating
the broader food waste dilemma (Luhar, Cheng, & Luhar, 2019; Gudmundsdottir, 2024; Macheca, et al.,
2024; Bashir, et al., 2022; Roberts, 2013). The environmental impact of this waste is significant, as
decomposing food in landfills emits methane, a powerful greenhouse gas that exacerbates climate change
(Kiehbadroudinezhad, Merabet, & Hosseinzadeh-Bandbafha, 2024; Blair, & Mataraarachchi, 2021; Ghosh,
Kumar, & Das, 2023). The economic consequences linked to food waste, including the resources expended
in manufacturing and disposal, are considerable. The widespread occurrence of food waste is ethically
troubling, especially in light of the ongoing issues of food instability and famine globally (Mc Carthy et al.,
2018).
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The simultaneous occurrence of food waste and food hunger constitutes a significant conundrum within the
global food system. Despite the disposal of substantial amounts of nutritious and consumable food, which is
often still suitable for eating, millions globally, including in Malaysia, endure the dire repercussions of
hunger and malnutrition. This pronounced disparity between food plenty and shortage underscores the urgent
necessity for more effective measures to redistribute and optimise the use of edible surplus. Utilising this
underexploited resource could significantly contribute to closing the divide between food waste and food
insecurity, enabling communities and individuals to obtain the sustenance they need.

Edible leftovers, unlike inedible food waste, constitute a substantial underutilised resource that could aid in
mitigating food security issues. It is essential to acknowledge the potential of edible leftovers as a sustainable
and healthy food source, particularly for low-income or food-insecure people. Diverse projects and
programs, including food recovery efforts, community sharing platforms, and mobile applications like "Too
Good to Go," have arisen to promote the redistribution and utilisation of edible surplus, illustrating the
increasing interest, inventiveness, and promise in this domain. By using this underutilised resource,
communities can obtain nutritious food while simultaneously mitigating the environmental consequences of
food waste.

Food waste, encompassing consumable remnants, significantly affects the environment. The breakdown of
food in landfills emits methane, a powerful greenhouse gas that substantially impacts climate change.
Minimising food waste, especially by redirecting consumable remnants from landfills and discovering
inventive methods to repurpose or redistribute them, can have beneficial environmental results. This
encompasses reduced carbon footprints, preservation of natural resources such as land, water, and energy
utilised in food production, and the advancement of more sustainable and circular food systems. By
acknowledging the environmental consequences of food waste and advocating for the inventive use of edible
remnants, we may strive for a more sustainable, eco-conscious, and resource-efficient future that reduces the
ecological footprint of our food systems.

To tackle the problem of food waste, especially the underutilisation of consumable remnants, numerous new
strategies have arisen. This encompasses the repurposing of leftovers into novel food items, the creation of
community sharing platforms, and the formulation of food donation systems (Sehnem et al., 2023) (Musicus
et al., 2022) (Tavill, 2020) (Vootla et al., 2018). Some organisations are converting edible remnants into
value-added goods, such as sauces, jams, or animal feed, so prolonging the life cycle of these resources and
minimising waste. Community-based efforts, like food sharing applications and platforms, promote the
redistribution of consumable surplus to individuals in need, fostering a more equitable and sustainable food
system. Food donation programs that gather and distribute surplus edible food to food banks and charitable
organisations are essential in directing these resources to persons and households experiencing food
insecurity (Vootla et al., 2018; Tavill, 2020). (Musicus et al., 2022)

By adopting these innovative strategies, we may harness the significant potential of edible leftovers,
transforming them into a valuable and sustainable resource that not only mitigates food waste but also
bolsters food security for individuals and communities in need. By repurposing leftovers into new food
products, establishing community sharing platforms, and expanding food donation systems, we can cultivate
a more circular and equitable food system that reduces waste and guarantees access to nutritious sustenance
for everyone.

Minimising food waste can yield substantial economic advantages for individuals, enterprises, and society at
large. At the individual level, minimising food waste can result in immediate financial benefits for
households, as they expend less on food that ultimately becomes waste. This can liberate household budgets
for other necessary expenditures. For enterprises, minimising food waste can result in cost reductions
through decreased procurement of raw materials, alongside possible income from the sale or recycling of
surplus edible food. (Tavill, 2020) This can enhance overall profitability and competitiveness. At the societal
level, minimising food waste can enhance the efficient utilisation of resources, including land, water, and
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energy, so positively influencing the economy and the environment. This can enhance sustainability and
foster long-term economic development.

The policy and regulatory framework regarding food waste reduction and the creative utilisation of edible
remnants is intricate and diverse. Numerous policies and regulations exist at both national and international
levels to tackle food waste and enhance food security, including food donation legislation, waste
management protocols, and sustainability programs. Nonetheless, hurdles persist, including food safety
issues, distribution logistics, and legal obstacles to the donation and repurposing of consumable surplus.
Policymakers and regulatory authorities are essential in establishing a conducive framework for the
innovative use of edible waste by offering explicit guidelines, incentives, and support for enterprises and
individuals to participate in these practices.

Despite the increasing acknowledgement of the necessity to mitigate food waste and tackle food security,
there is an absence of comprehensive plans or data-driven methodologies that effectively connect these two
vital concerns. Researchers and practitioners have not thoroughly investigated the innovative use of edible
leftovers to concurrently tackle food waste reduction and food security. The intersection of food waste
reduction and food security is a mostly unexamined domain, with scant study on how to optimally utilise
edible remnants to address both issues in a comprehensive and cohesive way. There is a necessity for the
development of creative, interdisciplinary solutions to optimise edible resource utilisation and improve food
security, addressing this substantial research gap.

This conceptual paper seeks to address the existing research gap by conducting a comprehensive analysis of
the economic, policy, and regulatory aspects that affect the innovative use of edible leftovers. This paper will
discuss the problems and potential in this vital subject, contributing to the development of new,
interdisciplinary solutions that bridge the gap between food waste reduction and food security programs.
This initiative will facilitate the development of more sustainable and equitable food systems that maximise
the use of edible resources and improve food security for everyone.

LITERATURE REVIEW

Definitions and Key Concepts

Food waste and food loss are separate yet interconnected concerns. Food waste pertains to edible food
thrown at the consumer or retail level, including uneaten meals or unsold products, whereas food loss
denotes food lost during earlier stages of the supply chain, encompassing production, harvesting, and
distribution (Santeramo & Lamonaca, 2021 and Arsat et al., 2024). Edible leftovers refer to various food
products that could have been consumed but were not, including restaurant remnants, household food scraps,
or excess ingredients. It is essential to distinguish these groups and acknowledge the considerable potential
for reusing edible remnants to tackle the overarching problem of food waste and improve food security.

Statistics on Food Waste in Malaysia and Worldwide

Global studies indicate that over 931 million tonnes of food are wasted each year, with 11% of this loss
occurring at the household level. The substantial volume of food waste underscores the magnitude of the
issue on a worldwide basis (Pocol et al., 2023). In Malaysia, the situation is similarly alarming, as food waste
constitutes a substantial segment of the municipal solid waste stream. Research indicates that food waste
constitutes as much as 45% of the overall solid waste produced in the nation. The vast quantity of edible
food that is ultimately wasted highlights the pressing necessity to devise creative ways for minimising food
waste and optimising the use of edible remnants, which could be pivotal in tackling food security issues.

Factors Contributing to Food Waste and Edible Remnants

The causes of food waste and the production of edible leftovers can be ascribed to several behavioural and
systemic variables. At the consumer level, factors including excessive meal preparation, inadequate food

Page 546
www.rsisinternational.org


https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume VIII Issue X1V December 2024 | Special Issue on Management

-
-
# RSIS ~

storage practices, and insufficient understanding of food expiration dates greatly contribute to household
food waste. Restaurants and shops frequently encounter challenges such as unsold surplus food resulting
from erroneous demand forecasting, supply-demand discrepancies, and ineffective inventory management
systems, culminating in the accumulation of consumable leftovers.

Innovative Food Waste Management Strategies

Confronting the issue of food waste and advocating for the inventive use of edible remnants necessitates a
comprehensive strategy. A viable technique involves repurposing edible remnants into new goods, such as
converting restaurant or domestic scraps into soups, juices, or other value-added things. Successful programs
have proven the viability of conserving and repurposing edible remnants through diverse methods, such as
pickling, fermenting, and commercial reutilization. Some organisations have created recipes for delectable
soups or sauces use vegetable trimmings and meat scraps that would otherwise be thrown. Likewise, food
technology entrepreneurs have investigated novel methods to convert edible remnants into nutrient-rich
powders or concentrates suitable for incorporation into other food items. Implementing these repurposing
tactics enables businesses and individuals to diminish food waste, generate new revenue sources, and foster
the advancement of a more sustainable food system.

A crucial strategy in tackling the food waste issue is the establishment of efficient food redistribution
initiatives, including food banks and charitable organisations. These efforts seek to redistribute surplus or
unsold food from landfills to individuals and communities in need, ultimately mitigating food waste and
improving food security. These programs deliver nutritious meals and assist disadvantaged communities by
redirecting edible leftovers and surplus food goods to individuals experiencing food insecurity. Moreover,
food redistribution initiatives promote a more sustainable food system by reducing the quantity of
consumable food that would otherwise be discarded in landfills, yielding environmental and economic
advantages. (Tavill, 2020; H.S. et al., 2020)

Circular Food Systems and Sustainable Food Practices

The circular economy concept in food systems seeks to reduce waste by the reuse, recycling, or repurposing
of food (Gongalves & Méaximo, 2022). This comprehensive plan fosters the advancement of sustainable food
practices, including zero-waste kitchens, restaurants, and enterprises that ingeniously recycle edible remnants
to attain their sustainability objectives. Research by Sehnem et al. (2023) has extensively examined the
application of circular economy ideas to food systems, emphasising the considerable advantages of
minimising food waste through the inventive use of edible remnants. This expanding corpus of study
indicates that by emphasising the utilisation of edible remnants, food-related enterprises and organisations
can foster more resource-efficient and environmentally sustainable food systems.

Research has investigated the application of circular economy techniques in food enterprises, illustrating its
efficacy in redirecting consumable waste from landfills to the creation of new products or distribution to
individuals in need. Bayram et al. (2021), Goncalves and Maximo (2022), and Sehnem et al. (2023) elucidate
the diverse methods by which food-related enterprises have adopted circular economy principles, including
the repurposing of surplus ingredients into novel menu items, the donation of excess food to local food
banks, and the establishment of partnerships with organisations focused on food redistribution. By doing so,
these enterprises not only mitigate food waste but also promote more sustainable and resource-efficient food
practices, while simultaneously tackling food insecurity within their local communities. These studies
underscore the necessity of establishing complete mechanisms and infrastructure that facilitate the reuse and
redistribution of edible food, thereby advancing the concepts of a circular economy in the food industry.

Edible Leftovers and Food Security

Food waste is intricately linked to food insecurity, as consumable remnants can alleviate hunger, especially
in urban and economically disadvantaged communities. The literature on food recovery hierarchies,
including the EPA Food Recovery Hierarchy, emphasises the precedence of utilising edible surplus for
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human consumption above alternative disposal alternatives, such as animal feed or composting. This method
acknowledges the intrinsic worth of consumable food and emphasises the necessity of allocating it to nourish
those in need, rather than diverting it to other purposes or disposal. Redirecting edible surplus to food banks,
soup kitchens, and other food assistance programs helps mitigate food waste while enhancing food security
and fulfilling the nutritional requirements of at-risk populations.

Nonetheless, legal and regulatory obstacles frequently hinder the donation and redistribution of consumable
surplus food. Barriers encompass rigorous food safety regulations, liability issues for food donors, and
logistical difficulties in the storage, transportation, and distribution of extra food. This research examines the
policy and regulatory problems in detail, emphasising the necessity for educated, evidence-based solutions to
facilitate the safe and effective utilisation of edible leftovers, thereby improving food security and alleviating
poverty, especially in at-risk populations. Alvarez et al. (2020); Sehnem et al. (2023).

Economic and Environmental Impacts of Food Waste Reduction

Minimising food waste can have substantial economic and ecological advantages. Research has investigated
the economic ramifications of food waste reduction for enterprises, households, and governmental bodies,
illustrating how the use of consumable remnants can yield cost savings and generate new revenue sources.
Repurposing edible leftovers can yield cost savings for organisations by decreasing waste disposal expenses
and generating new goods or revenue streams. Minimising food waste at the home level can yield financial
benefits by preventing the acquisition of superfluous commodities. Moreover, governments may realise
economic advantages through diminished expenditures on food waste management and prospective tax
collection from enterprises and individuals deriving value from consumable remnants.

Research indicates that minimising food waste can produce significant environmental advantages. Reducing
the quantity of organic material directed to landfills can substantially mitigate methane emissions, a powerful
greenhouse gas that exacerbates climate change. Moreover, reusing consumable remnants diminishes the
necessity for fresh food production, thereby preserving natural resources such as water, energy, and land that
would otherwise be needed for the cultivation, harvesting, and transportation of extra food. These
environmental benefits correspond with the tenets of a circular economy, which seeks to reduce waste and
optimise resource use. The diverse advantages of reusing edible leftovers, such as the decrease in greenhouse
gas emissions and the conservation of natural resources, illustrate how these activities can enhance
sustainable and eco-friendly food systems.

Barriers and Challenges to Edible Leftover Utilization

Notwithstanding the prospective advantages of employing edible remnants, cultural and social impediments
obstruct their extensive acceptance. Research has examined public perceptions of leftovers, encompassing
stigma, misconceptions regarding food safety, and the normalisation of food waste (Tavill, 2020) (Labib et
al., 2023) (Sehnem et al., 2023) (Santeramo & Lamonaca, 2021). Confronting these obstacles necessitates a
comprehensive strategy that addresses both behavioural and systemic concerns. This entails enhancing
consumer education to eliminate misconceptions regarding the safety and acceptability of consuming edible
leftovers, advancing innovative food storage and preservation technologies to prolong the shelf life of
surplus food, and promoting a cultural transformation that recognises edible leftovers as a valuable resource
instead of perceiving them as waste. Moreover, studies indicate that resolving policy and regulatory
obstacles, including liability issues and logistical difficulties, is essential for facilitating the safe and efficient
distribution of food surplus to individuals in need. Addressing these complex constraints with a
comprehensive plan can unlock the potential of edible leftovers to mitigate food waste and improve food
security.

Policy Frameworks and Best Practices

Global and local policy frameworks are essential for minimising food waste and improving food security.
The United Nations Sustainable Development Goal 12.3 seeks to minimise per capita food waste at retail and
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consumer levels by 50% and to diminish food losses throughout production and supply chains, including
post-harvest losses, by 2030 (Leichtweis et al., 2021). Numerous nations have enacted legislation aimed at
food waste control and sustainable food systems. The European Union's Circular Economy Action Plan and
the United States' Food Waste Reduction Alliance offer directives and optimal practices for enterprises and
communities to reduce edible food waste.

Alongside government programs, industry-driven standards and certifications have arisen as useful
mechanisms to foster sustainable business practices, including the inventive use of edible byproducts. The B
Corp designation acknowledges organisations that fulfil stringent criteria for social and environmental
performance, accountability, and openness.

Future Directions and Innovations

As research on food waste mitigation progresses, novel technologies and innovations are developing that
can further connect food waste and food security. Recent research has investigated the capacity of Al-driven
supply chain management to enhance inventory, logistics, and distribution, thereby reducing food waste
across the supply chain (Goncalves & Maximo, 2022) (Alvarez et al., 2020). Moreover, innovations in food
packaging, preservation, and distribution techniques have demonstrated encouraging outcomes in prolonging
the shelf-life and availability of consumable food items. (Gongalves & Maximo, 2022; Narasimmalu &
Ramasamy, 2020).

RESEARCH METHODOLOGY

Research Design and Approach

This study will adopt a qualitative research approach to explore the conceptual relationships between the
utilization of edible leftovers, food waste reduction, and food security. The analysis will be guided by
theories and frameworks related to food waste management, food security, and circular economy principles.
(Gongalves & Maximo, 2022) (O’Donnell et al., 2015) Specifically, the study will draw insights from the
literature on consumer food waste behaviors, opportunities for waste reduction across the food supply chain,
and the concept of a circular economy in the food system. Level-1 Heading: A level-1 heading must be in
Small Caps, centred and numbered using uppercase Roman

Data Collection and Analysis
1) Population and Sampling

The population for this study will consist of a comprehensive collection of academic literature, industry
reports, government publications, and other relevant sources that discuss the management and utilization of
edible leftovers, food waste reduction strategies, and their implications for food security. The study will
employ a purposive sampling technique to identify a representative and diverse set of sources that can
provide in-depth insights into the research topic. This approach will ensure that the analysis draws from a
wide range of perspectives and covers multiple facets of the issue.

2) Source Selection

The source selection process will involve a comprehensive and systematic search of academic databases,
industry publications, government reports, and other grey literature sources to identify a diverse range of
relevant studies, reports, and data. The credibility and relevance of the sources will be carefully assessed
based on a range of factors, including the journal impact, author credentials, recency of publication, and the
overall rigor and methodological approach of the research. This assessment will ensure that the analysis
draws from high-quality, authoritative, and up-to-date information to provide a robust and well-grounded
conceptual understanding of the research topic.
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3) Thematic Analysis

The study will employ a thematic analysis approach to systematically identify, examine, and unpack the key
themes and concepts related to the utilization of edible leftovers, food waste reduction, and food security.
This in-depth analysis will focus on uncovering the underlying patterns, relationships, and gaps within the
existing literature. By doing so, the researchers will gain a comprehensive understanding of the research
topic, which will then inform and guide the development of the conceptual framework for the study. The
thematic analysis will serve as a robust analytical foundation, enabling the researchers to synthesize the
insights from various sources and build a cohesive and well-grounded conceptual model.

4)  Synthesis of Findings

The findings from the various sources will be synthesized using a comparative and integrative approach. The
researchers will identify commonalities, divergences, and complementary insights across the sources to
develop a comprehensive understanding of the research topic. This synthesis process will involve a careful
examination and integration of the key themes, concepts, and empirical evidence gathered from the
literature. The researchers will critically compare and contrast the insights from different sources, highlight
areas of convergence and divergence, and identify opportunities for building on existing knowledge. By
taking an integrative approach, the researchers will be able to present a holistic and nuanced understanding
of the research topic, which will lay the groundwork for the development of the conceptual framework.

Conceptual Framework Development
1) Model Creation and Visualization

Based on the insights gained from the thematic analysis, the researchers will develop or refine a conceptual
model to illustrate the relationships between the utilization of edible leftovers, food waste reduction, and
food security. The model will be grounded in relevant theories and frameworks, such as those related to
circular economy principles and food system sustainability (Mak et al., 2019) (Goncalves & Maximo, 2022).
The conceptual framework will be represented visually through the use of diagrams, flowcharts, or other
appropriate visualizations. These visual aids will help to clearly communicate the key concepts and their
interrelationships.

Theoretical and Practical Implications
1) Implications for Theory

The conceptual analysis conducted in this study will contribute to the theoretical advancements in the fields
of food waste management, food security, and sustainable food systems. The study will provide new insights
into the role of edible leftovers utilization in bridging food waste reduction and food security, which can
inform and expand existing theoretical models and frameworks. Specifically, the analysis will help elucidate
the conceptual linkages between circular economy principles, food waste mitigation strategies, and food
security outcomes. This increased theoretical understanding can inform the development of more
comprehensive and integrated frameworks for sustainable food system management. (Thyberg & Tonjes,
2015) (Gongalves & Maximo, 2022)

2) Implications for Practice

The study will also offer practical implications for stakeholders involved in food waste management and
food security initiatives. The conceptual framework developed in this research can guide the design and
implementation of interventions and policies that promote the innovative utilization of edible leftovers as a
means of reducing food waste and enhancing food security (Gongalves & Maximo, 2022) (Alvarez et al.,
2020) (Thyberg & Tonjes, 2015). The insights gained from the analysis can inform the development of
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targeted strategies and decision-support tools for food system actors, such as policymakers, food producers,
retailers, and consumers.

Limitations and Delimitations

The scope of this review is limited by the availability of data and the range of food waste management
strategies and food security issues considered. While numerous strategies have been recommended and
implemented to address food waste, major challenges remain to be overcome. (Alvarez et al., 2020) The
paper presents an in-depth review of current state-of-art practices in food waste management, but the
findings may not be generalizable to all geographic regions due to variations in regulations and approaches.

The delimitations of this research include a focus on food waste management at the household, retail,
restaurant, manufacturing, and supply chain levels. The review does not aim to cover all aspects of food
security, but rather concentrates on examining the linkages between food waste, food sustainability, and food
security. (Bigdeloo et al., 2021) While the paper provides an in-depth analysis of current food waste
management practices, the findings may have limited generalizability across geographic regions due to
variations in regulations and approaches to the issue.

Ethical Considerations

Although this is a conceptual paper, there are important ethical considerations related to the use of secondary
data and case studies. The information used in this review has been properly cited and respects intellectual
property rights. Specifically, the research team took measures to ensure the ethical use of any secondary
data, including obtaining appropriate permissions and safeguarding the privacy and confidentiality of any
individuals or organizations involved in the case studies. The team also carefully reviewed the secondary
data sources to verify their reliability and validity, and to avoid the potential for misrepresentation or misuse
of the information. Furthermore, the researchers were mindful of potential conflicts of interest or other biases
that could arise from the use of secondary data, and took steps to address these issues transparently. Overall,
the ethical considerations were an important part of the conceptual paper's development and execution.

Future Research Directions

The review has identified several gaps in the literature that warrant further research. Opportunities exist to
build upon the conceptual findings by examining food waste management strategies in underrepresented
geographic regions and exploring the integration of emerging technologies to enhance closed-loop material
flows and circularity in food systems. (Alvarez et al., 2020) (Farr-Wharton et al., 2014) (Bigdeloo et al.,
2021) More research is also needed to investigate consumer behaviors and the various factors that promote
food waste at the household level, such as lack of meal planning, impulse purchasing, and poor food storage
practices. (Farr-Wharton et al., 2014) Additionally, future studies could explore the potential for targeted
educational campaigns and digital tools to help consumers reduce their food waste. (Farr-Wharton et al.,
2014) (Bigdeloo et al., 2021)

EXPECTED FINDINGS

Enhanced Understanding of Edible Leftovers

The paper aims to provide a more comprehensive definition and scope of edible leftovers, moving beyond
the traditional narrow conception of food waste. It is expected to explore and expand upon the various types
and sources of edible leftovers, highlighting their untapped potential for repurposing and innovative
utilization (Engelberth, 2020). The analysis may offer a nuanced and multidimensional perspective on what
qualifies as edible leftovers, broadening and deepening the understanding of this concept and its diverse
applications within the food system.
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Identification of Key Innovative Practices

The research will likely uncover a wide range of successful models and practices for repurposing edible
leftovers. These may include innovative recipes that transform leftovers into new culinary creations,
commercial products that upcycle edible waste into value-added goods, as well as community-based
initiatives that redistribute surplus food to support food-insecure populations. These examples are expected
to demonstrate the multifaceted effectiveness of utilizing edible leftovers in reducing food waste and
contributing to food security. Additionally, the paper may reveal insights into technological solutions and
digital platforms, such as specialized apps and online marketplaces, that facilitate the efficient utilization of
edible leftovers (Engelberth, 2020) (Gongalves & Méximo, 2022).

Impact on Food Waste Reduction

The analysis is anticipated to provide both quantitative and qualitative insights into the impact of utilizing
edible leftovers on overall food waste reduction. This may include metrics on the volume of waste diverted
from landfills, as well as the efficiency of various strategies in minimizing food waste across the supply
chain. The paper may present data on the specific amounts of edible leftovers that have been repurposed or
redistributed, leading to reductions in the total volume of food waste sent to landfills. Additionally, the
analysis may examine the comparative effectiveness of different methods for utilizing edible leftovers, such
as donating to food banks, converting into new products, or composting, highlighting which approaches are
most efficient in reducing waste. This multifaceted assessment of the impact is expected to offer a
comprehensive understanding of how the innovative use of edible leftovers can contribute to more
sustainable food systems.

Contribution to Food Security

The expected findings may reveal how the utilization of edible leftovers can enhance food accessibility and
affordability for vulnerable populations. This could include insights into how redistributing or repurposing
leftovers can address gaps in food security, providing affordable and nutritious sustenance to those in need.
The research may also present successful case studies where edible leftovers have been effectively used to
support food-insecure communities, demonstrating the practical benefits of this approach.

The conceptual paper will draw upon a range of scholarly sources, including peer-reviewed journal articles,
industry reports, and case studies, to support the expected findings presented in this work. These sources will
provide a robust foundation for the analysis and help validate the insights and recommendations offered
throughout the paper.

Economic and Environmental Benefits

The use of edible leftovers can yield significant economic and environmental benefits. This includes cost
savings for businesses and households through reduced food waste, as well as potential revenue streams from
repurposed food products. Additionally, reducing food waste through the innovative utilization of edible
leftovers can decrease greenhouse gas emissions, conserve natural resources, and contribute to a more
sustainable future. For example, studies have shown that businesses that implement edible leftover utilization
strategies can save thousands of dollars annually on waste disposal and procurement costs. Similarly,
households can realize substantial savings by finding creative ways to use up surplus food instead of
discarding it. Moreover, the repurposing of edible leftovers into new food products or other valuable
materials can generate additional revenue streams, further enhancing the economic benefits. From an
environmental perspective, the diversion of food waste from landfills through the use of edible leftovers can
significantly reduce methane emissions, a potent greenhouse gas. Additionally, the conservation of natural
resources such as land, water, and energy used in food production can contribute to a more sustainable and
environmentally-friendly food system.
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Challenges and Barriers

Despite the promising potential of edible leftovers, researchers have identified various challenges and
barriers to their effective utilization. These include logistical issues, such as the complexities of food
distribution and storage, as well as regulatory constraints that may limit the repurposing of surplus food.
Additionally, cultural attitudes towards leftovers and food waste can pose significant barriers, with some
consumers perceiving edible leftovers as undesirable or unsafe. However, the literature also suggests that
solutions and recommendations can be found through successful practices and innovative approaches. This
may include improved supply chain management to optimize the flow of edible leftovers, policy changes that
incentivize the use of surplus food, and public education campaigns to shift perceptions and increase the
acceptability of utilizing edible leftovers (Engelberth, 2020) (Narasimmalu & Ramasamy, 2020).

Policy Implications

The analysis of the utilization of edible leftovers reveals gaps in existing policies related to food waste
reduction and food security. Researchers have highlighted the need for policymakers to develop
comprehensive policy frameworks that encourage and facilitate the use of edible leftovers, ensuring that this
valuable resource is not wasted (Narasimmalu & Ramasamy, 2020). Recommendations for policymakers
may include offering economic incentives for businesses and households to adopt edible leftover utilization
practices, implementing regulatory adjustments to enable the repurposing of surplus food, and actively
promoting the principles of a circular economy to support the innovative use of edible leftovers
(Narasimmalu & Ramasamy, 2020). By addressing these policy gaps, policymakers can play a crucial role in
driving the widespread adoption of edible leftover utilization strategies, thereby bridging the divide between
food waste reduction and food security.

Theoretical Contributions

The conceptual analysis of edible leftovers can offer new insights that expand and deepen our understanding
of existing theories related to food waste management, circular economies, and food security. These
contributions may help to further develop and refine theoretical frameworks and models, providing a more
nuanced and comprehensive understanding of the multifaceted role of edible leftovers in addressing these
complex and interconnected issues. The examination of edible leftovers can uncover new perspectives and
relationships within the broader theoretical landscape, potentially leading to the refinement or even the
development of new theoretical approaches to tackle the challenges of food waste and food security.

Future Research Directions

The literature review has revealed several gaps in the current research on the innovative utilization of edible
leftovers. These include the need for further empirical studies to quantify the economic and environmental
impacts, as well as in-depth investigations of the social and cultural factors that influence the acceptance and
adoption of edible leftovers (Gongalves & Maximo, 2022) (Alvarez et al., 2020) (Philippidis et al., 2019).
Additionally, more research is needed to explore the policy implications and potential theoretical
advancements in this field.

CONCLUSION

The innovative utilization of edible leftovers presents a significant opportunity to tackle two of the most
pressing issues in today's global food system: food waste and food insecurity. By transforming edible food
that would otherwise be discarded into valuable resources, we can mitigate the environmental damage
caused by food decomposition in landfills and address the growing demand for nutritious food, particularly
among vulnerable and food-insecure populations. This conceptual paper has explored a range of strategies
for repurposing edible leftovers, from transforming them into new products to redistributing them through
community food-sharing platforms. These strategies not only reduce food waste but also help create more
circular and sustainable food systems by maximizing the use of available resources.
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Economically, reducing food waste through the innovative use of edible leftovers can generate significant
benefits at multiple levels. For households, minimizing waste translates into financial savings and reduced
food expenditure. For businesses, adopting sustainable food practices can open new revenue streams through
the sale or repurposing of leftovers while reducing costs associated with waste disposal. At the societal level,
better food waste management can reduce the pressure on landfills, cut greenhouse gas emissions, and
promote more efficient use of resources like water, energy, and land.

Despite the evident benefits, several challenges must be addressed to fully leverage the potential of edible
leftovers. Cultural attitudes, including the stigma associated with consuming leftovers and concerns about
food safety, remain key barriers. Logistical hurdles, such as the safe and efficient distribution of surplus
food, also limit the widespread adoption of food-sharing practices. Policymakers, therefore, play a crucial
role in overcoming these obstacles by creating supportive regulatory frameworks, offering incentives for
businesses and households, and promoting education campaigns to change societal perceptions about food
waste.

Moving forward, innovation in technology, policy, and food system practices will be essential to unlocking
the full potential of edible leftovers. Solutions such as improved food preservation methods, Al-driven
inventory management, and enhanced redistribution networks could help ensure that edible leftovers are
more effectively utilized. Additionally, governments and organizations must work together to develop
comprehensive policies that encourage the safe donation and redistribution of surplus food.

Ultimately, by embracing a circular economy approach to food systems, we can move towards a future
where food waste is minimized, and food security is enhanced. The innovative use of edible leftovers not
only addresses these challenges but also contributes to the development of more sustainable, equitable, and
resilient food systems globally. As awareness grows and more stakeholders adopt these practices, the impact
on reducing global food waste and improving food security could be transformative.

REFERENCES

1. Alvarez, E., Badurdeen, F., & Dossou, P. (2020, January 1). Sustainable Consumption by Reducing
Food Waste: A Review of the Current State and Directions for Future Research. Elsevier BV, 51,
1791-1798. https://doi.org/10.1016/j.promfg.2020.10.249

2. Arsat, A., Zulkifly, M.1., Majid, M.A.A., & Zahari, M.S.M. (2024). Strengthening Food Security: A
Conceptual Scholarly Examination of the Linkages between Food Loss and Food Waste. Journal of
Tourism, Hospitality& Culinary Arts, 16(1), 441-453.
https://www.researchgate.net/publication/380466217 Strengthening_Food_Security A Conceptual
Scholarly_Examination_of the Linkages between Food Loss and_Food Waste [accessed Aug 13
2024].

3. Bashir, M. A. A., Abd Majid, H. N., Norkhalid, N. A., Mohd Zahari, M. S., & Ismail, H. (2022).
What makes customer satisfied? investigating the role of restaurant attributes at Malay food
restaurants/Muhammad ‘Arif Aizat Bashir...[et al.]. Journal of Tourism, Hospitality and Culinary
Arts, 14(1), 74-84.

4. Blair, J., & Mataraarachchi, S. (2021). A review of landfills, waste and the nearly forgotten nexus
with climate change. Environments, 8(8), 73.

5. Bayram, B., Ozkan, G., Kostka, T., Capanoglu, E., & Esatbeyoglu, T. (2021, July 1). Valorization
and Application of Fruit and Vegetable Wastes and By-Products for Food Packaging Materials.
Multidisciplinary Digital Publishing Institute, 26(13), 4031-4031.
https://doi.org/10.3390/molecules2613403

6. Bigdeloo, M., Teymourian, T., Kowsari, E., Ramakrishna, S., & Ehsani, A. (2021, January 22).
Sustainability and Circular Economy of Food Wastes: Waste Reduction Strategies, Higher Recycling
Methods, and Improved Valorization.  Springer  Science+Business  Media,  3(1).
https://doi.org/10.1007/s42824-021-00017-3

Page 554
www.rsisinternational.org


https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)

. = ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume VI Issue X1V December 2024 | Special Issue on Management

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Engelberth, A’ S. (2020, July 17). Evaluating economic potential of food waste valorization: Onward
to a diverse feedstock biorefinery. Elsevier BV, 26, 100385-100385.
https://doi.org/10.1016/j.cogsc.2020.100385

Farr-Wharton, G., Foth, M., & Choi, J H. (2014, July 7). ldentifying factors that promote consumer
behaviours  causing  expired  domestic  food  waste. Wiley, 13(6), 393-402.
https://doi.org/10.1002/cb.1488

Ghosh, A., Kumar, S., & Das, J. (2023). Impact of leachate and landfill gas on the ecosystem and
health: Research trends and the way forward towards sustainability. Journal of Environmental
Management, 336, 117708.

Gudmundsdottir, S. (2024). Climate Change Mitigation through Composting: A Symbiotic Approach
(Doctoral dissertation).

Gongalves, M L M B B., & Maximo, G J. (2022, December 14). Circular Economy in the Food
Chain: Production, Processing and Waste Management. Springer Nature, 3(3), 1405-1423.
https://doi.org/10.1007/s43615-022-00243-0

Kiehbadroudinezhad, M., Merabet, A., & Hosseinzadeh-Bandbafha, H. (2024). Landfill source of
greenhouse gas emission. In Advances and Technology Development in Greenhouse Gases:
Emission, Capture and Conversion (pp. 123-145). Elsevier.

Leichtweis, M G., Oliveira, M B P., Ferreira, | C., Pereira, C., & Barros, L. (2021, November 18).
Sustainable Recovery of Preservative and Bioactive Compounds from Food Industry Bioresidues.
Multidisciplinary Digital Publishing Institute, 10(11), 1827-1827.
https://doi.org/10.3390/antiox10111827

Luhar, S., Cheng, T. W., & Luhar, I. (2019). Incorporation of natural waste from agricultural and
aquacultural farming as supplementary materials with green concrete: A review. Composites Part B:
Engineering, 175, 107076.

Mc Carthy, U., Uysal, 1., Badia-Melis, R., Mercier, S., O'Donnell, C., & Ktenioudaki, A. (2018).
Global food security—Issues, challenges and technological solutions. Trends in Food Science &
Technology, 77, 11-20.

Mak, T M., Xiong, X., Tsang, D C., Yu, | K., & Poon, C S. (2019, November 29). Sustainable food
waste management towards circular bioeconomy: Policy review, limitations and opportunities.
Elsevier BV, 297, 122497-122497. https://doi.org/10.1016/j.biortech.2019.122497

Mohamed Raimi, H.S., Tuan Ismail, T.N.H., Mohamed Najib, M.Z. and Mohamed Yusop, F. (2020,
December 27). Food waste solution at home: conventional and rapid composting techniques. Rynnye
Lyan Resources, 4(S6), 1-10. https://doi.org/10.26656/fr.2017.4(s6).016

Musicus, A A., Challamel, G C A., McKenzie, R T., Rimm, E B., & Blondin, S. (2022, May 27).
Food Waste Management Practices and Barriers to Progress in U.S. University Foodservice.
Multidisciplinary Digital Publishing Institute, 19(11), 6512-6512.
https://doi.org/10.3390/ijerph19116512

Narasimmalu, A., & Ramasamy, R. (2020, November 1). Food Processing Industry Waste and
Circular Economy. [IOP Publishing, 955(1), 012089-012089. https://doi.org/10.1088/1757-
899x/955/1/012089

O’Donnell, T H., Deutsch, J., Yungmann, C., Zeitz, A O., & Katz, S H. (2015, January 1). New
Sustainable Market Opportunities for Surplus Food: A Food System-Sensitive Methodology (FSSM).
Scientific Research Publishing, 06(10), 883-892. https://doi.org/10.4236/fns.2015.610093
Papargyropoulou, E., & Z, R P Z. (2014, January 1). Towards Sustainable Resource and Waste
Management in Developing Countries: The Role of Commercial and Food Waste in Malaysia.
OMICS Publishing Group, 04(03). https://doi.org/10.4172/2252-5211.1000151

Philippidis, G., Sartori, M., Ferrari, E., & M’barek, R. (2019, April 22). Waste not, want not: A bio-
economic impact assessment of household food waste reductions in the EU. Elsevier BV, 146, 514-
522. https://doi.org/10.1016/j.resconrec.2019.04.016

Pocol, C B., Amuza, A., Moldovan, M., Stanca, L., & Dabija, D. (2023, May 12). Consequences of
Recent Crises on the FLW Consumer Behaviour: A National Wide Representative Research—The

Page 555

www.rsisinternational.org


https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/

3
-
# RSIS ~

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)

ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume VIII Issue X1V December 2024 | Special Issue on Management

24,
25.

26.

27.

28.

29.

30.

31.

32.

Case of Romania. Multidisciplinary Digital Publishing Institute, 12(10), 1973-1973.
https://doi.org/10.3390/fo0ds12101973

Roberts, W. (2013). The No-nonsense guide to world food: New edition. New Internationalist.
Santeramo, F G., & Lamonaca, E. (2021, April 22). Food Loss—Food Waste—Food Security: A New
Research  Agenda. Multidisciplinary  Digital  Publishing Institute, 13(9), 4642-4642.
https://doi.org/10.3390/su13094642

Sehnem, S., Godoi, L R., Simioni, F J., Martins, C., Soares, S V., Guerra, ] BS O D A., & Provensi,
T. (2023, March 31). Management Food Waste in Municipality Schools: An Analysis from a Circular
Economy  Perspective.  Multidisciplinary  Digital ~ Publishing  Institute, 7(2), 20-20.
https://doi.org/10.3390/logistics7020020

Shafiee-Jood, M., & Cai, X. (2016, August 4). Reducing Food Loss and Waste to Enhance Food
Security and Environmental Sustainability. American Chemical Society, 50(16), 8432-8443.
https://doi.org/10.1021/acs.est.6b01993

Stanciu, M., Popescu, A., Antonie, I., Sand, C., & Nistoreanu, B G. (2022, May 1). Good Practices
on Reducing Food Waste Throughout the Food Supply Chain. Bucharest Academy of Economic
Studies, 24(60), 566-566. https://doi.org/10.24818/ea/2022/60/566

Tavill, G. (2020, September 1). Industry challenges and approaches to food waste. Elsevier BV, 223,
112993-112993. https://doi.org/10.1016/j.physbeh.2020.112993

Thyberg, K L., & Tonjes, D J. (2015, August 21). A Management Framework for Municipal Solid
Waste Systems and Its Application to Food Waste Prevention. Multidisciplinary Digital Publishing
Institute, 3(3), 133-151. https://doi.org/10.3390/systems3030133

Vootla, P., Remeithi, F A., Bariaghabr, S A., & Mansoori, F A. (2018, February 1). Food waste — A
global challenge to sustainability. https://doi.org/10.1109/icaset.2018.8376769

Vootla, P., Remeithi, F A., Bariaghabr, S A., & Mansoori, F A. (2018, February 1). Food waste — A
global challenge to sustainability. https://doi.org/10.1109/icaset.2018.8376769

Page 556

www.rsisinternational.org


https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/

	ABSTRACT
	INTRODUCTION
	LITERATURE REVIEW
	RESEARCH METHODOLOGY
	EXPECTED FINDINGS
	CONCLUSION
	REFERENCES

