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*Corresponding Author Abstract: One of the most important issues that must be addressed globally is food waste
Ana Mary Ann H. Pancho, management. The Philippines has already been facing home food waste that contributes to
PhD the overall issue. The country has launched programs like “no segregation, no collection” by
various local governments to promote source segregation of organic materials like food
waste to easily recycle and compost. Although there has been progress, the main issues and
concerns that still exist because of food waste management are the uniform regulations that
must be used and the waste management facilities or equipment that are electricity-
dependent and not feasible to use where there is a scarcity of electricity. However, there is
Article History still the need for fast and sustainable onsite processing solutions that could cater specifically
Received: 22.05.2006 to areas with limited electricity. This study aims and seeks to design and develop a dual-
Accepted: 08.07.2026 powered portable food waste processor that has fast particle grinding, fast fluid extraction,
Published: 29.07.2026 and dual operation modes: 220V AC and battery-powered. Moreover, the battery could be
recharged with either solar or AC. The research method employed was descriptive
development research, in which a processor made from stainless steel, due to its durability,
was designed and its functionality determined through a controlled trial of moisture content
reduction (19.1-26.34%) and charging (40 minutes using AC, 60 minutes using solar,
depending on sunlight intensity). Acceptability was evaluated using a researcher-made
questionnaire with content validity (CVI = 0.904) and reliability (Cronbach’s alpha =
0.804), administered to 25 experts from local government waste management units, the
agriculture sector, and the Department of Education. Data analysis utilized mean and
standard deviation, revealing very high acceptability scores (overall means ranging from
4.27 to 4.59). Additionally, an operating manual was created. Data showed that this machine
has minimized stinky odor and the onsite processing of food waste converts kitchen and
organic trash into useful materials for fertilizer.
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INTRODUCTION

Food waste management has become a critical
environmental and socio-economic concern due to the
increasing volume of edible and organic waste generated
worldwide. Globally, around 1.3 billion tons of food, or
approximately one-third of all food produced for human
consumption, is wasted annually, resulting in significant
greenhouse gas emissions and the inefficient use of natural
resources (FAO, 2019). In the Philippines, households are
among the major contributors to food waste during the
consumer stage. In response, the government has introduced
initiatives such as the proposed Zero Food Waste Act of
2022 (Senate Bill No. 240) and the implementation of the
"no segregation, no collection" policy to encourage proper
waste segregation, recycling, and composting. These
initiatives align with the principles of the Circular Economy,
which promotes converting food waste into valuable
resources while minimizing environmental impacts (FAO,
2011).

Despite existing policies and technological
developments, significant gaps remain in household food
waste management. Most food waste processing
technologies, including anaerobic digestion systems and
centralized composting facilities, require extensive
infrastructure and investment, limiting their applicability at
the household level. Commercial household processors such
as Lomi 2 and FoodCycler are portable but rely solely on
AC electricity, making them unsuitable for areas with
unstable or limited power supply. Moreover, many available
systems do not integrate rapid grinding with efficient
moisture extraction, limiting their ability to reduce waste
volume, suppress odor, and prevent microbial growth during
processing (Ryu, 2024). These limitations highlight the lack
of practical, energy-efficient, and accessible food waste
processing technologies for both urban and rural
communities.

Given these challenges, this study was conducted
to develop a dual-powered portable food waste processor
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capable of operating using either conventional electricity or
solar energy while incorporating grinding and mechanical
moisture extraction. The proposed device aims to provide an
affordable, portable, and sustainable solution for reducing
household food waste volume and producing a semi-dry by-
product suitable for composting or fertilizer production.
Ultimately, the study seeks to support sustainable waste
management practices, promote resource recovery, and
contribute to environmental protection through an accessible
household-level technology.

Objectives of the Study

The study aimed to develop a dual-powered
portable food waste processor.

Specifically, it sought to:

1. design and fabricate a food waste processor with the
following technical features:

a. grinding of food waste particles,
b. extraction of water from ground food waste, and
c. dual-powered operation;

2. test the functionality of the dual-powered portable food
waste processor in terms of;:

a. moisture content left, and
b. dual-powered charging sources;

3. evaluate the acceptability of the dual-powered portable
food waste processor in terms of:

a. features,

b. cost,

c. serviceability, and
d. ease of use;

4. develop a user’s manual for the dual-powered portable
food waste processor
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Figure 1: Schematic Diagram lllustrating the Framework of the Study
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Research Design

The research design for conducting the study was
developmental-descriptive. The developmental approach
was used during the development and manufacturing
processes of the dual-powered portable food waste
processor, while the descriptive approach was used to
evaluate acceptability among experts.

Design Plan Preparation and Fabrication

It involves the development of the Dual-Powered
Portable Food Waste Processor, materials used, tools and
equipment, construction procedures, operating procedures,
construction timeframe, production flow, and pre-testing and
revisions made.

Figure 2: The Front and Right-Side View of External Parts of the Dual-Powered Portable Food Waste Processor
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Figure 2 above presents the external components
and front view of the Dual-Powered Portable Food Waste
Processor. The device comes equipped with a pull-out
chopping board at the top for processing the food waste. The
device also has push buttons for a. Dryer, b. Grinder, and ¢
& d. Presser, accompanied by an AC/DC Power Selector
Switch. On the side, there are a Charge Controller, Grinder
Motor, Dryer Timer, Grinder Timer, and a Battery/Controller

| 2
;%— Push Buttons:

c&d. Presser
[— AC/DC Pawer Selector Switch

Solar Panel

DC jack
Solar Panel/DC Charger Socket
AC/DC Charger Selector Switch
AC Charger Socket

Compartment. Finally, at the bottom of the device, there is a
12-inch scale indicating the device's overall height,
complete with sockets such as a Solar Panel/DC Charger
Socket, an AC/DC Charger Selector Switch, an AC Charger
Socket, and a DC Jack. A separate solar panel is also
plugged in via a DC cord, demonstrating the device's dual-
power functionality.
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Figure 3: Block Diagram of Dual-Powered Portable Food Waste Processor Showing the Interrelationships of Parts
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Figure 3 presents the overall process flow and
interconnections among the mechanical, electrical, and
control components, highlighting how the system handles
food waste from input to output using dual power sources.
The diagram is organized into a hierarchical structure to
clearly display the power supply, control mechanisms,
processing stages, and output pathways. At the top-left
section, the power input begins with the Solar Panel, which
connects to an AC-DC Switching Relay (Rs) for seamless
transition between solar and grid power. This relay feeds
into the Charge Controller, which regulates energy flow to
the Battery for storage. The Battery then supplies power to
the Master Relay (Rm), equipped with a micro-interlock
switch for safety and operational control. The central portion
focuses on the core processing units and their controls. From
the Master Relay, power branches to the Heater Relay (Rh),
which activates the Heater/Dryer (H) unit. This is timed by
the Heater Timer (Ht) and initiated via the Heater Push
Button (Phb). Adjacent to this, the Grinder Relay (Rg)
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controls the Grinder (G), with timing managed by the
Grinder Timer (Gt) and activation through the Grinder Push
Button (Pgb). Below, the pressing mechanism is depicted
with the Presser Forward Relay (Rpf) and Presser Release
Relay (Rpr), controlling the Presser (P) unit. These are
operated by the Presser Push Button Forward (Ppbf) and
Presser Push Button Reverse (Ppbr), respectively, with a
microswitch ensuring safe forward and reverse motion.

The bottom-left section shows an alternative power
integration, with the Selector Switch selecting between
battery power and the direct Power Supply (220V AC), and
the mode toggled via a Slide Switch. This ensures dual-
powered flexibility. At the bottom center and right, the
process flow culminates in the output stages, where
processed material is directed from the Solid Food Waste
Cartridge to the Liquid Food Waste Cartridge, separating
semi-dry solids (for composting or fertilizer) from extracted
liquids and completing the waste transformation cycle.
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Figure 9: Workflow of the Dual-Powered Portable Food Waste Processor Development
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The development of the dual-powered portable
food waste processor followed a systematic research and
development process that began with project planning,
problem identification, literature review, feasibility analysis,
and conceptual design. The selected design was translated
into detailed technical specifications, incorporating a
stainless-steel enclosure, grinding, pressing, drying, and
dual-power (AC and solar) systems with appropriate safety
features. Required materials, tools, and equipment were then
procured and prepared before the fabrication and assembly
of the machine's mechanical and electrical components.
After construction, the prototype underwent finishing
processes to improve durability, hygiene, portability, and
user safety. Finally, the machine was subjected to pre-testing
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to identify and correct operational issues, followed by
comprehensive performance testing using varying food
waste loads to evaluate grinding efficiency, moisture
reduction, charging performance, and overall functionality,
ensuring that the prototype met the intended technical
objectives prior to expert evaluation.

Cost Analysis

The design and construction of the machine were
done with a major emphasis on its financial viability, as
determined by the total investment requirement for the
project. The total cost included development costs which is
shown in Table 5.
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Table 1: Development Cost

Expense Cost
Total Cost of Materials P15.655.00
Labor Cost (40% of the total cost of materials) 6.262.00
Miscellaneous (Transportation and power cost) 2.500.00
Total P24.417.00

As shown in Table 1, the total development cost of
the dual-powered portable food waste processor, including
materials, labor, and miscellaneous expenses, was
P24,417.00. The cost of materials, which accounted for the
largest percentage, totaled P15,655.00, followed by labor,
set at 40% of the material cost, or P6,262.00. Miscellaneous
expenses, covering transportation and power costs,
amounted to £2,500.00.

RESULTS AND DISCUSSIONS

The first objective of the study was to design and
fabricate a dual-powered portable food waste processor with

Table 2: Grinding Cycle of Food Waste Using the Processor

the following technical features: grinding of food waste
particles, extraction of water from ground food waste, and
dual-powered operation, which were established through test
trials.

Technical Features

a. Grinding of Food Waste Particles. The dual-powered
portable food waste processor was designed to grind any
type of food waste into fine particles rapidly and effectively
with a high-speed grinding system. Table 6 summarizes the
results of trials conducted to test its functionality.

Food Waste (g) Grinding Cycle
100 2 GC =200 seconds
150 2 GC =200 seconds
200 3 GC =300 seconds

Note: 1 set drving time: I sef grinding time: 100 seconds per grinding time

Table 2 shows that the dual-powered portable food
waste processor efficiently grinds food waste, requiring two
200-second grinding cycles for both 100-gram and 150-
gram loads, while a 200-gram load requires three 300-
second cycles. Among the tested loads, 150 grams provided
the most efficient and reliable performance, allowing
smooth operation without choking or jamming because the
waste volume fit well within the grinding chamber, enabling
free movement and uniform particle reduction. The machine
operates effectively with a battery voltage of 11.9-12.9 Vdc,
consuming approximately 0.1 Vdc per grinding cycle,
allowing up to 10 grinding cycles on a full charge, while AC
operation provides a continuous power supply for unlimited
grinding cycles. These findings demonstrate the machine's

Table 3: Pressing Cycle of Food Waste Using the Processor

operational efficiency and flexibility for both portable and
stationary applications, consistent with the findings of
Qamaruz Zaman et al. (2019), who reported that a domestic
food waste dryer achieved approximately 70% mass
reduction through dehydration while minimizing odor,
biological decomposition, and energy consumption,
producing dried biomass suitable for composting and other
resource recovery applications.

b. Extraction of Water from Ground Food Waste. The
presser in the dual-power portable food waste processor
extracts water from ground food waste within the shortest
time compared to other methods. Table 7 shows the
summary statistics of the trials.

Food Waste (g) Pressing Cycle Time (seconds)
100 2 times 20 seconds
150 3 times 30 seconds
200 3 times 30 seconds

Note: I press is equal to 10 seconds
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As presented in Table 3, the dual-powered portable
food waste processor effectively extracts water from ground
food waste through its mechanical pressing system. The
processor requires two pressing cycles (20 seconds) for 100
grams of food waste and three pressing cycles (30 seconds)
for both 150-gram and 200-gram loads, demonstrating
efficient moisture extraction with only a minimal increase in
processing time as the waste volume increases. These
findings indicate that the machine provides rapid and
effective dewatering, enhancing its suitability for household
food waste management. The results are consistent with the
InSinkErator WasteXpress™ System (InSinkErator, n.d.),
which utilizes a dewatering mechanism to reduce food waste
volume by up to 85% while processing large quantities of
waste. Although the InSinkErator is designed for
commercial-scale operations, the comparable use of
mechanical water extraction highlights the effectiveness of
the developed processor in achieving efficient dewatering on
a smaller, portable, and dual-powered platform.

c. Dual-Powered Operation. The dual-powered portable food
waste processor also worked efficiently when using either a
30W solar panel or 220VAC power. It also utilized a 12V
battery.

On the other hand, reviews of products such as
Lomi 2 and FoodCycler FC-50 by Heinlein (2024) are
limited to electric power, thereby incurring higher monthly
costs of around $10 due to the 220VAC energy
requirements. This is significant because it highlights a
disadvantage of the current processor, which operates on
dual power and supports both solar and battery functions.

Functionality Testing

The second objective of the study was to test the
functionality of a dual-powered portable food waste
processor in terms of. moisture content left and dual-

Table 5: Charging Source of Food Waste Processor

L

powered charging sources. Tables 8 and 9 show the
summary statistics of the results.

Table 4: Moisture Content Removed of Food Waste Using
the Processor in Five (5) Trials for each Weight of Waste

Waste Input Waste Output
Weight (g) Weight (2)
100 80.9
150 114
200 147.33

Note: The waste output weight is the average of the 3 trials of e

As presented in Table 4, the dual-powered portable
food waste processor effectively reduced the moisture
content of food waste through its mechanical pressing
mechanism. The average moisture reduction was 19.1% for
a 100-gram load, 24% for a 150-gram load, and 26.34% for
a 200-gram load, indicating that the processor consistently
removed approximately 19-26% of the original food waste
mass as moisture, with slightly higher moisture removal
observed at larger input volumes. This reduction enhances
waste stability by minimizing excess moisture that promotes
microbial growth and odor formation. The findings support
the observations of Wernick (2025), ESIUO (2025), and
Senfter et al. (2024), which emphasize that moisture
reduction through dehydration, airflow drying, or
mechanical pressing effectively suppresses microbial
activity and foul odors while improving waste stability.
Although the prototype did not achieve the lower residual
moisture levels of dedicated dehydrators, its performance is
consistent with mechanical dewatering technologies and
provides a practical, energy-efficient solution for odor
control and household-scale food waste management.

Charging Source Time (Minutes)
Solar 60 mins.
AC (220V) 40 mins.

As presented in Table 5, the dual-powered portable
food waste processor demonstrated efficient charging
performance using both solar and AC (220V) power sources.
The battery reached full charge in an average of 60 minutes
using solar energy, with charging time varying according to
sunlight intensity, while AC charging required only 40
minutes. The processor can operate while charging through
the solar system, although operation during AC charging is
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not recommended to help preserve battery life. These results
demonstrate the machine's versatility, providing reliable
charging where grid electricity is available while offering a
sustainable alternative for off-grid or power-limited areas.
The findings are consistent with the projections of Food
Waste Processor Navigating Dynamics Comprehensive
Analysis and Forecasts 2025-2033 (2025) and Heinlein
(2024), which highlight the growing demand for portable,
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battery-powered food waste processors. Unlike existing AC-
dependent models, the developed prototype successfully
integrates dual-power capability, enhancing portability,
energy efficiency, and operational flexibility for household
food waste management.

Acceptability Evaluation

The third objective of the study was to evaluate the
acceptability of the food waste processor in terms of
features, cost, serviceability, and ease of use.

Table 6: Summary of the Mean of the Mean Scores of the Level of Acceptability of Dual-powered Portable Food Waste Processor

Criteria Mean 5D Interpretation
Feature 4.54 0.46 Very Highly Acceptable
Cost 4.27 0.70 Very Highly Acceptable
Serviceability 431 0.57 Very Highly Acceptable
Ease of Use 4.59 0.51 Very Highly Acceptable

Total 4.43 0.48 Very Highly Acceptable
Note: 4.21 — 5.00 (Very Highly Acceptable | VH); 3.41 — 4.20 (Highly Acceptable | HA); 2.61 — 3:40 (Moderately
Acceptable | Md); 1.81 — 2.60 (Slightly Acceptable | S4); 1.00 — 1.80 (Not Acceptable | NA)

As shown in Table 6, the dual-powered portable
food waste processor obtained Very Highly Acceptable
ratings across the criteria of features, cost, serviceability,
and ease of use, with mean scores ranging from 4.27 to 4.59.
These findings indicate that the developed processor
satisfactorily meets users' functional, economic, and
operational requirements, demonstrating its practicality and
strong potential for adoption in both household and
institutional food waste management. The results are
consistent with the study of Jakaria (2025), which employed
a user-centered Quality Function Deployment (QFD)
approach to develop a portable household waste shredder
emphasizing safety, ease of use, portability, durability,
affordability, and ease of maintenance. Similar to that study,
the high acceptability ratings of the developed processor
confirm that integrating user-oriented design features
contributes to a practical, safe, durable, and efficient waste
management solution suitable for broader community
utilization.

User’s Manual

The fourth objective of the study was achieved
through the development of a comprehensive user’s manual
for the dual-powered portable food waste processor,
providing clear guidance on the machine’s parts,
specifications, operating procedures, safety precautions,
maintenance, troubleshooting, cautions, and warnings to
ensure its proper and safe use. Beyond serving as an
operational guide, the developed processor contributes to
Sustainable Development Goal (SDG) 9: Industry,
Innovation, and Infrastructure by introducing an innovative
dual-powered technology capable of grinding and pressing
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food waste using AC, DC, or solar energy, thereby
improving accessibility and promoting sustainable waste-to-
resource practices. Furthermore, it supports SDG 11:
Sustainable Cities and Communities by enabling convenient,
on-site household and community food waste processing,
reducing landfill disposal, minimizing odors and sanitation
concerns, and encouraging the use of renewable energy for
cleaner and more sustainable communities as shown in
Figure 4.

Figure 4: Cover of the Dual-Powered Portable Food Waste
Processor User'’s Manual
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Summary of Findings
The following are the findings of the study:

1. The dual-powered portable food waste processor
was successfully designed and fabricated according to the
specified design and operational workflow. Test trials
verified its technical capabilities, including rapid grinding of
food waste, efficient water extraction through mechanical
pressing, and reliable operation using both AC and solar
power sources. The results indicate that the processor is an
efficient and versatile solution for food waste management
in various settings.

2. The dual-powered portable food waste processor
performed effectively in terms of moisture reduction and
charging flexibility. Through mechanical pressing, it
consistently reduced the moisture content of food waste
across different load capacities, thereby minimizing odors
and improving waste stability for composting or disposal. In
addition, the processor demonstrated reliable charging
performance using both AC and solar power, providing
operational flexibility even in areas with limited or unstable
electricity.

3. The acceptability evaluation revealed that the
dual-powered portable food waste processor is Very Highly
Acceptable overall. It received Very Highly Acceptable
ratings for its features, reflecting its modern design,
functionality, and suitability for institutional use. Cost was
rated Highly Acceptable overall and Very Highly Acceptable
by schools and waste management agencies, indicating
strong perceived value. Likewise, serviceability and ease of
use received ratings ranging from Highly Acceptable to Very
Highly Acceptable, confirming that the processor is durable,
easy to maintain, user-friendly, and a practical, affordable,
and efficient solution for food waste management.

4. A comprehensive user’s manual was developed
for the dual-powered portable food waste processor to
provide users with clear instructions on the machine's
components, operating procedures, assembly, maintenance,
troubleshooting, and safety precautions, ensuring its proper,
safe, and efficient use.

Conclusions

Based on the findings of the study, the following
conclusions were drawn:

1. The dual-powered portable food waste processor
is a viable alternative for reducing food waste volume and
producing feedstock suitable for fertilizer production.

Although the processor demonstrated efficient grinding
performance, further improvements and additional testing
may be conducted to increase its processing capacity and
accommodate larger volumes of food waste.
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2. The processor's Very Highly Acceptable ratings
indicate that it is a practical, efficient, and suitable
alternative for food waste management in various settings,
including schools, households, and local government units.

3. The developed user’s manual provides essential
guidance for the proper operation, maintenance, and safe use
of the processor, thereby helping extend the machine's
service life and ensuring user safety.

Recommendations

Based on the findings and conclusions of the study,
the following recommendations are proposed:

1. The dual-powered portable food waste processor
is recommended for adoption by schools, households, local
government units, barangay waste management facilities,
agricultural ~ cooperatives, and  small-scale  food
establishments. The processor can help reduce food waste at
the source, minimize unpleasant odors, and facilitate
composting or proper disposal. Its dual-power capability,
particularly its compatibility with solar energy, makes it
especially suitable for communities with limited or
unreliable access to electricity, thereby promoting resource
recovery and supporting the principles of the circular
economy.

Future studies are recommended to: (a) scale up the
processor for larger waste volumes or commercial
applications while maintaining portability and dual-power
efficiency; (b) conduct long-term field testing to evaluate
durability, maintenance requirements, and performance
under actual operating conditions; (c) integrate additional
features such as automatic odor control, improved drying
mechanisms, and smart monitoring systems for waste
processing; (d) conduct comparative evaluations with
commercially available food waste processors to further
assess cost-effectiveness and environmental impact; (e)
develop mechanisms to minimize grinder choking during
operation; and (f) explore alternative environmentally
friendly construction materials to reduce production costs
and improve sustainability.

References

1. Arvelli, S, Jia, L., Zhang, M., & Zhao, J. (2025). Review
of Advanced Technologies and Circular Pathways for
Food Waste Valorization.. Journal of agricultural and food
chemistry. https://doi.org/10.1021/acs.jafc.5c03394.

2. Bhandari, P. (2021, October 18). Ethical Considerations in
Research | Types & Examples. Scribbr. Retrieved August
12, 2025, from
https://www.scribbr.com/methodology/research-ethics/

3. Blanchard, B. S., & Fabrycky, W. J. (2011). Systems
engineering and analysis (5th ed.). Pearson.
https://www.pearson.com/store/p/systems-engineering-
and-analysis/P100000243871/9780137039890



https://doi.org/10.1021/acs.jafc.5c03394
https://www.scribbr.com/methodology/research-ethics/

ISAR ] Econ Bus Manag; Vol-4, Iss-7,2026

4.

10.

11.

12.

13.

14.

15.

16.

17.

Buijs, R. (2024, October 23). What is a feature?
ProductLift.  https://www.productlift.dev/glossary/feature
(Original work published August10, 2023)

Calderon, J. F., & Gonzales, E. C. (2008). Methods of
research and thesis writing. National Book Store

Chemicool. (2020). Definition ~ of  extraction.
https://www.chemicool.com/definition/extraction.htm
Chen, J.,, & Chen, X. (2020). Grinding mechanism and
food waste disposer (Patent No. CN110714511A). Google
Patents.
https://patents.google.com/patent/CN110714511A/en
Chen, X., Sun, P., Zhuang, Z., Ahmed, I., Zhang, L., &
Zhang, B. (2024). Control of odorants in swine manure
and food waste co-composting via zero-valent iron/H202

system. Waste Management, 174, 390-399.
https://doi.org/10.1016/j.wasman.2023.12.018
Clift, R., Doig, A., & Finnveden, G. (2000). The

application of Life Cycle Assessment to integrated solid
waste management: Part 1—Methodology. Process Safety

and Environmental  Protection, 78(4), 279-287.
https://doi.org/10.1205/095758200530790
Debitoor.  (n.d). Cost -  What is  cost?

https://debitoor.com/dictionary/cost

Du, R., Cui, L., Feng, Y., Lv, X,, Gao, Y., Li, A., Wang,
Q., & Ma, Y. (2025). Enhancing the decomposition and
composting of food waste by in situ directional enzymatic
hydrolysis: Performance, ARGs removal and engineering
application.  Waste  Management, 200, 114774,
https://doi.org/10.1016/j.wasman.2025.114774

Ellen MacArthur Foundation. (2013). Towards the circular
economy: Economic and business rationale for an
accelerated transition.
https://www.ellenmacarthurfoundation.org/towards-the-
circular-economy-vol-1-an-economic-and-business-
rationale-for-an

ESIUO. (2025, August 2). Food dehydrator surprises that
transform your meals. https://www.esiuo.com/blog/food-
dehydrator-meal-prep-innovation-esiuo-2025/

Esparza, 1., Jiménez-Moreno, N., Bimbela, F., Ancin-
Azpilicueta, C., & Gandia, L. (2020). Fruit and vegetable
waste  management:  Conventional and Emerging
Approaches. Journal of environmental management, 265,
110510. https://doi.org/10.1016/j.jenvman.2020.110510.
FAO. (2019). The State of Food and Agriculture 2019.
Moving forward on food loss and waste reduction.
https://www.fao.org/3/ca6030en/ca6030en.pdf

Fisgativa, H., Trémier, A., Roux, L., Bureau, C., & Dabert,
P. (2017). Understanding the anaerobic biodegradability of
food waste: Relationship between the typological,
biochemical and microbial characteristics. Journal of
environmental management, 188, 95-107.
https://doi.org/10.1016/j.jenvman.2016.11.058.

Food and Agriculture Organization of the United Nations.
(2019). The state of food and agriculture 2019: Moving
forward on food loss and waste reduction.
https://www.fao.org/3/ca6030en/ca6030en.pdf

36

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

3L

Food Waste  Processor  Navigating  Dynamics
Comprehensive Analysis and Forecasts 2025-2033. (2025,
May 22).

https://www.archivemarketresearch.com/reports/food-
waste-processor-187221#summary

Ganesh, U. L., Rampur, V. V., & Banagar, A. R. (2017).
Design and Fabrication of Organic Portable Shredder
Machine. International Journal of Engineering Research &
Technology (JERT), ISSN, 2278-0181

Gu, S., & He, M. (2012). The New Dual Input DC Power
Supply System. , 1-4.
https://doi.org/10.1109/APPEEC.2012.6306900.

Han, J.,, Gu, L., & Chen, D. (2021). Application of
Innovative Design Thinking in Product Design™ Intelligent
Waste Paper Recycling Machine Design Case. E3S Web of
Conferences.
https://doi.org/10.1051/e3sconf/202123604062.

Heinlein, S. (2024, October 31). At-Home food recyclers
are often billed as Eco-Saviors. We don’t buy it.
Wirecutter: Reviews for the Real World.
https://www.nytimes.com/wirecutter/reviews/countertop-
composter-food-recyclers/

InSinkErator. (n.d.). Food waste pulper: WasteXpress™

system. Retrieved  August 11, 2025,  from
https://www.insinkerator.com
InSinkErator. (n.d.). Garbage disposal timeline |

Contribution to food waste sustainability. Retrieved
January 2, 2026, from https://www.insinkerator.com/en-
us/about-us/garbage-disposal-timeline

Jakaria, R. (2025). Designing A Household Waste
ShredderMachine  Using  The  Quality  Function
Deployment Method. Jurnal IPTEK.

https://doi.org/10.31284/j.iptek.2024.v28i2.6834.
Lebersorger, S., & Schneider, F. (2011). Discussion on the
methodology for determining  food waste in household
waste composition studies. Waste Management, 31(9-10),
1924-1933.

Manila Bulletin. (2023, April 28). Legarda pushes for
immediate enactment of Zero Food Waste Act.
https://mb.com.ph/2023/4/28/legarda-pushes-for-
immediate- enactment-of-zero-food-waste-
act[](https://mb.com.ph/2023/04/28/legarda-pushes-for-
immediate-enactment-of-zero-food-waste-act)
MarketWisdom Labs. (2025, October 1). Food waste
processor in the real world: 5 Uses You’ll

Actually see (2025). https://www.linkedin.com/pulse/food-
waste-processor-real-world-5-uses-youll-actually
hio7e/#:~:text=Food%20waste%20processors%20are%20
machines, common
%20fixtures%20in%20sustainable%20operations.
Marousek, J., Strunecky, O., Kolaf, L., Vochozka, M.,
Kopecky, M., Marouskova, A., Batt, J.,

Poliak, M., Soch, M., Bartos, P., & Kliestik, T. (2020).
Advances in nutrient management make it possible to
accelerate biogas production and thus improve the
economy of food waste processing. Energy Sources, Part
A: Recovery, Utilization, and Environmental Effects, 1-10.



https://www.insinkerator.com/en-us/about-us/garbage-
https://www.insinkerator.com/en-us/about-us/garbage-
https://mb.com.ph/2023/04/28/legarda-pushes-for-immediate-
https://mb.com.ph/2023/04/28/legarda-pushes-for-immediate-
https://www.linkedin.com/pulse/food-waste-processor-real-world-5-uses-
https://www.linkedin.com/pulse/food-waste-processor-real-world-5-uses-

ISAR ] Econ Bus Manag; Vol-4, Iss-7,2026

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

McCombes, S. (2023, June 22). Descriptive Research |
Definition, Types, Methods & Examples. Scribbr.
Retrieved August 11, 2025, from
https://www.scribbr.com/methodology/descriptive-
research/

Merck, K. (2025a, April 22). Best Kitchen Composters
(2025), Tested and Reviewed. WIRED.
https://www.wired.com/story/home-composters-buying-
guide/

Middleton, F. (2023, June 22). The 4 Types of Reliability
in Research | Definitions & Examples. Scribbr.
Retrieved August 19, 2025, from
https://www.scribbr.com/methodology/types-of-reliability/
Mougeot, L. J. A. & International Development Research

Centre. (2000). Urban agriculture: definition, presence,
potentials and risks, and policy challenges. In Cities
Feeding People  Series (No. 31). https:/idl-

bncidrc.dspacedirect.org/bitstream/handle/10625
/26429/117785.pdf
Pandey, D. (2025, March 12). Food waste disposer market
size to hit USD 493 bn by  2034.
https://www.precedenceresearch.com/food-waste-disposer-
market
Privitera, M. B. & University of Cincinnati. (n.d.). What is
ease of use? In University of Cincinnati.
Qamaruz-Zaman, N., Abdul-Sukor, N., Ab.-Rahman, S., &
Yaacof, N. (2019). The influence of moisture content on
the production of odor from food waste using path
analysis. Environmental Science and Pollution Research,
26, 13658-13663. https://doi.org/10.1007/s11356-019-
04808-9.
Raimi, H. S. M., Ismail, T. N. H. T., Najib, M. Z. M., &
Yusop, F. M. (2021). Conventional and rapid composting
techniques for urban food waste. Food Research, 5(S1),
27-34. https://doi.org/10.26656/fr.2017.5(S1).016
Richey, R. C. (1994). Developmental Research: the
Definition and scope. https://eric.ed.gov/?id=ED373753
Roy, P., Mohanty, A. K., Dick, P., & Misra, M. (2023). A
review on the challengesand  choices for food waste
valorization: Environmental and economic impacts. ACS
Environmental Au, 3(2), 58-75.
https://doi.org/10.1021/acsenvironau.2c00050
Ryu, E. (2024). Efficient method to reduce weight and
volume of food waste at home by creating a powered dry-
grinding system. Journal of Student Research, 13(3).
https://doi.org/10.47611/jsrhs.v13i3.7195[](https://www.js
r.org/hs/index.php/path/article/view/7195)

37

43.

44.

45.

46.

47.

48.

49.

50.

51.

Schroeder, J. T., Labuzetta, A. L., & Trabold, T. A.
(2020). Assessment of Dehydration as a Commercial-Scale
Food Waste Valorization Strategy. Sustainability, 12(15),
5959. https://doi.org/10.3390/su12155959

Senfter, et al. (2024). The Dewatering Performance of a
Compact Screw Press Manure Separator for Non-Typical
Substrates. Separations, 11(1), 28.
https://doi.org/10.3390/separations11010028

Skfirm. (2022). Kitchen food garbage processor disposal
crusher.  https://www.skfirm.com/kitchen-food-garbage-
processor-disposal-crusher/

Smith, R. (2025, December 11). What is moisture content?
| Calibre Control. Calibre Control.
https://www.calibrecontrol.com/news-
blog/2024/4/10/what-is-moisture-contentSpringer Science
Reviews. (2013, December  1).  SpringerLink.
https://link.springer.com/journal/40362/volumes-and-
issues/1-1Sustainable Management of Food Basics | US
EPA. (2025, August 22). us EPA.
https://www.epa.gov/sustainable-management-
food/sustainable-management- food-basics

U.S. Patent Application for system and method for
providing a food recycler having a bucket and grinder for

processing food Patent Application (Application
#20250235876 issued July 24, 2025)-Justia Patents Search.
(2025, February 26).

https://patents.justia.com/patent/20250235876

Wernick, A. (2025, January 20). We tried a $1,000 trash
can for food waste. Here’s what we learned. The
Washington Post.
https://www.washingtonpost.com/climate-
solutions/2025/01/20/food-recycler-dehydrator-compost-
waste/

Wilson, D. C. (2023). Learning from the past to plan for
the future: An historical review of the evolution of waste
and resource management 1970-2020 and reflections on
priorities 2020-2030 — The perspective of an involved
witness. Waste Management & Research, 41(12), 1754—
1784. https://doi.org/10.1177/0734242X231178025

WIPO - Search international and national patent
collections. (2009).
https://patentscope.wipo.int/search/en/detail.jsf?docld=W
02009157744

Wisniewska, M., Kulig, A., & Lelicinska-Serafin, K.
(2021). Odour Nuisance at Municipal Waste Biogas
Plants and the Effect of Feedstock Modification on the
Circular Economy—A Review. Energies.
https://doi.org/10.3390/en14206470.



