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Abstract: Food waste is a nationwide problem in the US, leading to environmental concerns.
A fermentation-based composting method, the Bokashi compost method, is proposed to
mitigate the negative consequences of food waste (FW) disposal in educational facility
settings. Bokashi utilizes fermentation to break down large molecular compounds in FW and
convert them into compost. It presents several theoretical advantages over the currently
widespread landfill methods. This method was subsequently examined for its technical and
administrative feasibility and value through experiments and data analysis. Technically, the
composting process can break down FW without defects such as odor emission, and produce
compost with nutritional value for agricultural use; Administratively, the Bokashi composting
method is found to be slightly less economical than the conventional landfill method. A
typical high school has the capacity to process the FW generated, and there is a high
likelihood of community cooperation. There is significant potential for scaling this model
across educational facilities. However, studies on optimizing Bokashi workflow remain
pending.
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1. Introduction

Food waste (FW) is a significant environmental and economic issue that has garnered increasing
attention worldwide. In the United States, food waste constitutes a substantial portion of the waste
stream, with institutional food service settings, including schools, contributing to approximately 8%
of the total food waste generated in the country [1]. A 2019 World Wildlife Foundation report [2]
estimates that U.S. schools alone produce approximately 530,000 tons of food waste annually. This
waste predominantly ends up in landfills [3] where it occupies valuable land resources and emits
harmful greenhouse gases (GHGs) such as methane, exacerbating the global climate crisis [4]
Addressing food waste in schools is therefore not only a matter of reducing waste but also a critical
component of mitigating environmental impacts and promoting sustainability in educational settings.

A case study conducted at Stony Brook School in Stony Brook, New York provides a vivid
example of the scale of this issue. Over a five-day period, the amount of leftover food waste was
recorded after each meal, revealing an alarming trend: on average, 160 kg of food waste was generated
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per meal, amounting to approximately 86 tons per academic year. This food waste constituted more
than 50% by volume of the total waste disposed of by the school, most of which was sent to local
landfills. The case study underscores the urgency of finding effective food waste management
solutions that can be implemented in schools to reduce the environmental impact and promote more
sustainable waste disposal practices.

Prevent Wasted Food Most Preferred
Donate
Feed Animals
Compost withbeneficial use of digestate

Com pOSt with disposal of digestate

Landfill orincinerate Least Preferred

Figure 1: Wasted food scale

The wasted food scale updated from the food recovery hierarchy [5] (Figure 1) offers a structured
approach to food waste management, ranking methods from the most preferred (source reduction) to
the least preferred (landfill or incinerate). While the ideal approach is to prevent food waste at the
source, this is often challenging in institutional settings such as schools, where large quantities of
food are prepared and served daily. As a result, many schools resort to landfilling as the primary
method of disposal, despite it being the least preferred option due to its environmental repercussions
[6]. Although composting is not the optimal method for food waste processing, it is considered a more
environmentally friendly alternative to landfilling [7], particularly when the more preferred
methods—such as food donation and animal feed are difficult to implement.

Among the various composting methods, dry composting is the conventional approach widely
used for decomposing organic material. However, its application in school settings presents several
challenges. First, the specific content makeup of school food waste, which includes a high percentage
of fluids, proteins, and lipids from meat, makes dry composting impractical: The breakdown of these
materials in a dry compost system releases considerable amounts of VOCs such as sulfur-containing
organics and halogenated compounds [8] which produce odors and health risks. Additionally, dry
composting is less energy-efficient compared to other methods, as it relies on aerobic respiration,
which converts a large portion of carbon into carbon dioxide (CO2), resulting in energy loss in the
form of heat [9][10]. Moreover, dry composting is temperature-dependent, requiring industrial-scale
operations to maintain functionality during colder seasons, which is not feasible for many schools.

In contrast, Bokashi composting, an alternative method originating from East Asia, offers a
promising solution to these challenges. Bokashi composting employs Effective Microorganisms
(EM), systematically named by Higa [11], to ferment organic materials in an anaerobic environment,
transforming them into nutrient-rich compost without the need for oxygen [12]. This enclosed system
prevents the release of odors, and allows for the composting of proteins and lipids more effectively
than dry composting [13] by the microbial activities of EM including Lactobacillus [14]. Additionally,
Bokashi composting is less dependent on temperature, making it suitable for use in diverse climatic
regions, including those with colder winters [15]. It is also less demanding to the C/N ratio of the
input material [16]. It has been claimed that the fermentation process in a Bokashi system also
produces less energy loss, as it minimizes the conversion of carbon to CO2 [17], resulting in a more
energy-efficient process with less GHG emission [13][18].

Despite these theoretical advantages, the practical application of Bokashi composting in
educational settings remains underexplored. While Bokashi composting appears to be a more suitable
option for managing food waste in schools, its feasibility must be rigorously tested through empirical
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studies. This includes evaluating the compost ability of specific food waste materials, assessing the
energy efficiency of the process, and determining the system's operability at a large scale throughout
the academic year. Furthermore, the economic costs and benefits of implementing a Bokashi
composting system in schools must be carefully analyzed to ensure its viability. Schools typically
operate with limited budgets, and any proposed waste management solution must be cost-effective
while delivering tangible environmental benefits.

Figure 2: The food waste content from the high school

In addition to these technical considerations, administrative challenges must also be addressed.
These include managing the non-compostable materials that remain after the composting process and
ensuring collaboration with the local community to support the initiative. The success of a Bokashi
composting program in schools will depend on its ability to process large volumes of food waste
efficiently, produce compost that can be used or sold, and integrate seamlessly into the existing waste
management infrastructure.

The potential environmental benefits of implementing a Bokashi composting system in
educational facilities are significant. However, to determine its feasibility, both the technical and
administrative aspects of the system must be thoroughly examined. This research aims to explore
these dimensions by analyzing existing literature and conducting a series of experiments designed to
assess the practical application of Bokashi composting in schools. The findings of our research will
contribute to a deeper understanding of how educational institutions can adopt more sustainable food
waste management practices, ultimately reducing their environmental footprint and promoting a
culture of food recovery among students and staff.

2. Materials and Methods

The specific setup for the research experiment evaluating the technical and administrative feasibility
of Bokashi composting as a solution for food waste management in a typical North American
educational facility is as follows.

(1) The first experiment was designed to test the feasibility of Bokashi composting in relation to
the soil and environmental conditions of the northeastern US. The experimental setup consisted of
two stacked 20 L plastic buckets. The top bucket had holes drilled at the bottom, which were then
covered with metal screens with 3mm*3mm openings, allowing the free flow of liquids while
retaining any solid FW content in the upper bucket. Household FW was used as the compost material
to test the setup, along with commercially available EM, primarily consisting of yeast. The compost
was observed at 3-day intervals, and the temperature was recorded using an IR thermometer. After
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the dry mass had mostly decomposed by day 18, the composted material was transferred to the soil,
where it further decomposed by the soil community. The compost from the first experiment was
cnocted after soil treatment. A 6m*3m experimental field was divided into two 3m*3m sections, each
growing several types of common vegetable plants (Pepper (Capsicum chinense), eggplants (Solanum
melongena), tomatoes (Solanum lycopersicum). The growth of the plants was then estimated visually.
No odors were detected near the experimental setup. It was also observed from the temperature data
that the Bokashi system was in equilibrium with the ambient temperature.
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Figure 3: Three groups of microorganism under optical microscope, from left: EM with LAB,
commercial EM, and fermented starch water

Figure 5: Bokashi setup made of stacked buckets upon completion, revealing the drained residue
water

(2) The second experiment consisted of three Bokashi setups with proportioned materials to closely

simulate the food waste (FW) composition of a school cafeteria. Three sets of 10 L of dry matter for
Bokashi composting were first prepared, consisting of 60% carbohydrates, 20% proteins, 20% lipids,
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and trace amounts of other materials, proportioned according to the statistical mean macronutrient
intake among adults aged 20 and over from 2015-2018. To achieve this, expired toast bread pieces
were combined with a mixture of cat food and oil. Fibrous contents, including both shredded boiled
and raw cabbage, each constituting 25% of the original mixture’s weight, were then mixed into the
system to study the breakdown of leftover vegetables with or without intact cell walls at the cellular
level. These sets of mixtures were then transferred to a similar experimental setup as in experiment
1. After the addition of EM, sufficient additional water (approximately 1000mL) was added until the
runoff appeared from the drainage holes in the setup. The data from this experiment is intended to
determine the optimal EM for the fermentation process. 200mL of each of the three different
microorganism groups—(a) EM with LAB as the dominant microorganism group, (b) commercial
EM with yeast as the dominant microorganism group, and (c) fermented starch water—were used in
separate 20L containers, each holding 10L of contents simulating the food waste composition of high
school meals. A control group was then set up with 10.2L of soil in a similar stacked bucket setup to
evaluate ambient temperature. Four analog dial thermometers were inserted through predrilled holes
in each of the composting setups. Temperatures were recorded at 18:00 each day for 20 days, as
shown in Table 1. The contents of the three experimental groups, which had significantly decreased
in volume by approximately 33%, were then transferred to soil for further treatment. After 30 days
of soil treatment, the contents had turned into black soil with no visible remnants of the original
mixture.

Table 1: Variation in Temperature of three bokashi compost with different EM.

Day A Temp B Temp C Temp Ambient Temp
1 21 21 21 25
2 24 23 22 23
3 29 28 28 24
4 25 24 23 24
5 26 24 25 26
6 21 21 20 23
7 21 21 22 23
8 20 21 19 23
9 20 21 20 20
10 27 26 26 25
11 30 29 29 23
12 30 29 28 26
13 26 24 25 23
14 20 19 18 16
15 19 19 18 16
16 27 26 25 23
17 26 25 24 23
18 27 28 26 25
19 31 29 29 27

20 20 20 19 17
21 21 20 20 17

(3) A third Bokashi system was established on a high school campus on Long Island, NY, as a
prototype for large-scale composting in an educational facility setting. Using a similar Bokashi setup

151



Proceedings of the Sth International Conference on Materials Chemistry and Environmental Engineering
DOI: 10.54254/2755-2721/136/2025.20994

as in the previous experiment, 10L of collected FW from the campus cafeteria was thoroughly mixed
with commercial Bokashi grains. The composting process began in mid-October. Data from the
analog thermometer was collected and compared to the ambient temperature to study compost activity
in low winter temperatures. During the 20-day fermentation stage, the data were recorded as follows.

Table 2: Bokashi system and ambient temperature.

Day(s) Ambient Temp System Temp Delta Temp
1 15 15 0
2 18 19 1
3 20 21 1
4 17 19 2
5 17 20 3
6 15 16 1
7 10 11 1
8 13 13 0
9 15 16 1
10 18 18 0
11 19 19 0
12 18 19 1
13 23 24 1
14 11 13 2
15 13 12 -1
16 9 9 0
17 4 5 1
18 7 7 0
19 12 12 0
20 14 14 0

After transferring the sample to the soil, it was noted that the breakdown speed of the fermented
FW was significantly lower than in the previous two experiments. This may be due to the absence of
micro- and macro-organism activity and the reduced reaction rate of biochemical processes at
temperatures near freezing, following frequent precipitation. The decomposition then quickly
resumed as the temperature rose above 0°C. The resulting compost was compared against regular soil
using two criteria to evaluate its effectiveness. The compost was first sampled from various locations,
then sealed and frozen until it could be chemically analyzed for various contents (Table 3). P, K, Ca
Mg levels were tested using both Mehlich III, reported in ppm, and Morgan, reported in kg/ha.

Table 3: Analytical Contents of Soil Before and After Bokashi Treatment.

Indicator Bofore Treatment After Boakshi
pH 6.3 7.7
Organic Matter, % 1.2 2.4
CEC, meq/100g 4.6 13.1
Other Nutrients, Na 8.4 64.6
ppm Al 965.2 408.6
Zn 7.8 9.8
Phosphorus (P) Mehlich, ppm 51.4 55.0
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Table 3: (continued).

Morgan, kg/ha <I.1 28.8

Potassium (K) Mehlich, ppm 36.0 63.3
Morgan, kg/ha 72.4 126.5
Calcium (Ca) Mehlich, ppm 732.2 2186.0
Morgan, kg/ha 1252.0 4472.3
Magnesium (Mg) Mebhlich, ppm 95.2 193.0
Morgan, kg/ha 217.2 441.7

Base Saturation K 2.0 1.2

Values, % Ca 80.0 83.0

Mg 17.2 13.6

Na 0.8 2.1

H 0.0 0.0

The compost was then used in a comparative experiment against regular soil to grow four different
types of plants—Bellis perennis, Cosmos bipinnatus, Salvia officinalis, and Salvia rosmarinus—on
the school campus. The experiment was conducted in a sectioned-off flowerbed area. Four of each of
the four plant species were used. The plants were arranged in interlacing rows, with the flowerbed
divided down the middle. Two of each plant species were assigned to each set. The right-side set
received processed Bokashi compost every 10 days. The set was left to grow for 20 days in an open
field, evenly exposed to precipitation and sunlight. Plant height was recorded 20 days after the
application of Bokashi compost, as shown in Table 4.

Table 4: Stem length change of length in 20 days.

Group Control | Bokashi \ Control | Bokashi
Stem Length in mm (£5mm)
Item Before After Before After Total Change

Bellis 68 116 68 114 48 46
perennis 92 124 67 131 32 64
Cosmos 123 155 113 193 32 80
bipinnatus 115 173 109 145 58 36
Salvia 100 124 77 107 24 30
officinalis 95 105 58 100 10 42
Salvia 138 155 118 131 17 13
rosmarinus 144 190 155 201 46 46

(4) The fourth experiment, still in progress, involves a large Bokashi composting setup on the
school campus to examine the feasibility of full-scale composting. Some raw data from the
experiments, requiring processing, were then analyzed.
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3.  Results and Discussion
3.1. Technical Feasibility
3.1.1. Addressing Possible Negative Factors of Bokashi System

The Bokashi system is capable of composting FW produced by a typical educational facility,
effectively decomposing large food debris without significant negative effects, such as odors.
Throughout the three experiments, no residues larger than 50mm in length were observed. No odors
were detected. During Experiments 2 and 3, the temperature of the Bokashi compost remained below
40°C and matched the ambient temperature, as shown in Fig. 1, corroborating previous studies [19].
Minimal measures are required to maintain the temperature of the Bokashi compost, and no external
power source is needed. This poses no potential problems for implementation in a campus setting,
where residential areas are near the composting setup. The acidic anaerobic environment of the
Bokashi system also suppresses the growth of human pathogens [20].
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Figure 6: the ambient temperature of the Bokashi compost.

= External Temp.
¢ System Temp.
A A Te
25 - Temp.
.
n
e
=207 N ne
© 1 » 1
o [
o ) .
15 ] " n
4 A
g g ® 2 p
= O n
— 109 ] "
<
g »
S 54 o
= |
5 A
A A
A A A-A A A A A
04 & AT A A& AT A A A
A
-5 T T T T T 1
2023/10/13 2023/10/17 2023/10/21 2023/10/25 2023/10/29 2023/11/2 2023/11/6

Date

Figure 7: the external temperature of the Bokashi compost.
3.1.2. Examination of the Significance of Nutrients

After the Bokashi process, the resulting compost material presents significant nutrients. This may be
concluded both from the analytical data and from the effective contents in the soil, and from the field
data of botanical growth.

154



Proceedings of the Sth International Conference on Materials Chemistry and Environmental Engineering
DOI: 10.54254/2755-2721/136/2025.20994

In terms of pH, the Bokahsi group shows a slightly acidic pH of 6.0 before stabilization process in
soil. (Table 3) This is expected from the organic acids of the fermentation residue [17]. However,
after the soil stabilization process, the pH becomes slightly basic at 7.7. This contradicts with the
hypothesis that due to the acidic environment of the Bokashi compost, a drop in pH is expected in the
produced compost. This may be explained by the composition of the local soil used for treatment for
Boakshi compost or error in sample collection and analysis.

The cation exchange Capacity (CEC) level increased from the original level of 4.6% to 13.1%
meq/100g (Table 5). This indicated a higher capability for the soil to store nutrients. This may be due
to the increased surface area per volume from increased organic matter makeup [21][22]. The Organic
matter in soil doubled from 1.2% to 2.4%. The essential plant nutrients, including Phosphorous (P),
Potassium (K), Calcium and Magnesium, all showed increase with Mehlich 3 testing. The soil
samples were also put under Morgan scale testing. Most notably, the Phosphorus content increased
from <1.12 to 28.8 kg/ha (<1 to 25.7 lbs/acre).

Although Nitrogen content of the compost was not tested, many previous research shows that
Bokashi can produce N-rich compost [16][20][23][24]

Both methods, Morgan and Mehlich III, agreed on the improvement of the net nutrient content
from the soil treatment. The observable increase in Na concentration from 8.4 ppm to 64.6 ppm may
be derived from FW sodium input. Potential sources of error may include the relatively small sample
size (3 per set) and their relatively close sampling location.

The higher nutrient content in the Bokashi pile is also evident from the field test data. Of the two
experiments where the yielded Bokashi were put into field comparison test, the measured plant
growth is significantly increased with the addition of Bokashi when compared to plants grown in
regular soil. The result from the first experiment, although in agreement with the hypothesis that
Bokashi compost aids in plant growth, lacks quantifiable data to directly compare between plants that
grow on regular soil and plants that grow on lands where Bokashi compost is implemented. This is
due to the obvious lack of precision and subjective nature of visual estimation. To more accurately
measure the aid in growth provided by Bokashi, the compost yielded from experiment 3 was used in
a compared experiment described in 2.3, where the accurate stem length growth over 20 days is
measured.
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Figure 8: The density against stem length of bokashi and control.

3.1.3. Temperature of Bokashi System

The reaction rate of the Bokashi process slowed significantly due to the low winter temperatures. The
process resumed as the temperature increased, corroborating the conclusion of a previous study by
[20]. During the third experiment conducted in winter, the difference between the Bokashi system
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and ambient temperature was also slightly lower compared to the Bokashi system in Experiment 2
during the summer (S2). It was also hypothesized that the slower rate of decomposition in Experiment
3 might be due to the different soil type in the region where the experiment took place, as soil type is
considered a key factor in composting [25][26]. However, it soon became evident that soil type was
not a major factor, as decomposition resumed when the temperature increased in S1. Further research
is needed to optimize the Bokashi system for winter or low-temperature conditions. The slower
processing speed caused by the lower winter temperatures led to severe buffering of excess food
waste in Experiment 4, which may disrupt an established composting workflow in a campus setting.

This issue may be addressed in the future by optimizing insulation and utilizing the heat generated
by biological and chemical processes, or by adding an external heating system. The latter has been
shown to ensure continuous composting progress coupled with an automation system [19].

The correlation of the system temperature is also found to be only marginally affected by the
specific type of EM used (table 1). One possible explanation may be that the type of EM has less
influence on the composting process than the native microorganism group that the FW originally
carries, or the organic substrate that the EM was carried in, as suggested by [27] and [28]

3.2. Administrative Feasibility
3.2.1.Economic Analysis

The economic analysis of composting involves evaluating both costs and benefits. It is crucial to
justify the economic feasibility of composting based on potential profits and expenditures. The initial
investment in the food waste treatment system should be relatively affordable, with environmental
benefits that align with this investment. This process involves calculating the financial and labor costs
associated with compost maintenance, as well as exploring potential commercial partnerships.

Table 5: Economic analysis of Bokashi systems applications.

Subject Cost Type Category item/Unit Number | Unit cost Total
1 Processing Composting System 10 75.00 750.00
2 EM 5 100.00 500.00
3 Direct Material Cost Transportation Club Car Fuel 7 3.50 24.50
4 Bokashi Cost/year Tools Stationary Tools 1 350.00 350.00
5 Mobile tools 4 10.00 40.00
6 Direct Personnel Cost Person Wage hrs 627.9 20.00 12558.00
7 Indirect Cost 0.00
8 Non-Compostable cost/year Direct Material Cost 1 916.29 916.29
9 Direct Personnel Cost Person Wage hrs 273 20.00 5460.00
10 Bokashi Profit/year 27.25248 -52.36 -1426.83
X SUM 19171.96
1 Storage trash storage bins 10 200.00 2000.00
2 Transportation Club Car Fuel 10 3.50 35.00
3 Direct Material Cost . Trash Bill 1 2458.50 2458.50
. Processing
4 Conventional Cost/year Tax 2458.50 0.05 122.93
5 Purchase of Compost Organic compost 14.8 65.45 968.59
6 Direct Personnel Cost Person Wage hrs 546 20.00 10920.00
7 Indirect Cost 0.00
X SUM 16505.02

A 55-acre (0.223 km?) campus was used in this specific case study, with a green plot ratio of 40%
hypothesized. According to the standard of 4.8 g/m?, 0.024m depth recommended by [29] (1 1b. N
per 1000 square yards, 1 inch depth) and (200mg / dm”3) [30], a total of 267.6 kg of N is needed.
According to data from [16] and [31], organic compost typically contains 1.16% N, whereas Bokashi
contains 2.45% total N. This abundance of nitrogen may reduce the required fertilizer weight from
23.1 tons of organic compost to 10.9 tons when using Bokashi. At a typical market compost cost of
65.4 USD/m? (50 USD/yard?).
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The cost of compost needed without Bokashi would be 1,509 USD. Based on surveyed data from
this school, an annual total of 70 m?® of cafeteria waste is expected. After excluding the volume loss
from sorting out non-compostable materials and from the Bokashi process, 27.2 m* of Bokashi residue
is expected, leaving an excess of 16.3 m? of Bokashi per year. Assuming an institutiona;0% retail rate
at the same market price as the originally purchased compost, a profit of 1,426 USD would benefit
the Bokashi plan. A reduction of trash processing fees and taxes to 20% of the original amount is also
expected. Due to the increased need for Bokashi, assuming no volunteer assistance, the daily labor
hours would increase from the original 2 hours to 3.3 hours. This increase in labor for Bokashi is
anticipated based on existing research [16] and experimental results.

The resulting total cost for Bokashi 1s 19,170 USD per year, compared to the existing 16,505 USD
per year for the conventional landfill and off-the-shelf compost solution. This increased cost may lead
to resistance among educational facilities in adopting the Bokashi method. However, compared to the
conventional method, Bokashi significantly reduces the carbon footprint by minimizing the need for
transporting both trash and gardening compost to and from the campus.

Potential commercial partnerships, including a cheaper source of EM from industrial products or
byproduct may further lower the cost of Bokashi to a closer cost to the landfilling method.

3.2.2.Processing Capacity

In educational settings, the capacity to process food waste and generate compost can be justified by
the volume of waste produced. As demonstrated in previous discussions, educational institutions
generate substantial amounts of food waste, necessitating robust processing capabilities. The Bokashi
system can efficiently handle the volume of food waste and produce significant quantities of high-
quality organic compost for internal use or retail, all without the need for large-scale industrial
infrastructure, which these facilities typically lack.

Since the typical processing time of a Bokashi compost, according to the consensus of the currently
existing research [17][19] and practical experiment, 2—4 weeks, is longer than the FW collection
interval, a rolling workflow must be implemented. As some sets of Bokashi undergo fermentation,
others can be at different stages of the process, continuously creating fertilizers. The ongoing
Experiment 4 has verified the feasibility of this rolling processing workflow. This is largely attributed
to the relatively low maintenance required once the compost system is sealed, which aligns with the
analysis by [16]. An automation system may also be a future solution to further optimize the limited
personnel hours required to manage the Bokashi system, such as ones proposed by Lew et al. in [19].

In the specific case study at the Stony Brook School in Stony Brook, NY, the predominant regional
soil type is Psamments from glacial outwash [32], which consists of arid sand and is prone to soil
blowing, making it an unsuitable soil type for plant growth. Due to the need for gardening and lawn
fertilization in high schools and similar institutions, organic fertilizers must be transported from
distant locations if organic fertilizers are needed (due to concerns such as runoff [33], better long-
term soil fertility [34][35], or to combat against bacterial wilt [12], this transportation process creates
unnecessary carbon emissions. It can be presumed that many schools nationwide may need to
introduce organic matter or nutrients to address discrepancies in soil quality. Moreover, the compost
could be retailed or donated to local communities, further reducing carbon emissions from compost
transportation and packaging.

3.2.3. Community Cooperation and Management

Managing non-compostable materials separately from the composting system and fostering
community collaboration are feasible, as demonstrated by scaled surveys and research. Of the 40
students surveyed, 95% were willing to sort out non-compostable plastics from their leftovers and
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contribute their food waste to a separate container for Bokashi composting, while the other 5%
preferred to use conventional trash disposal. 0% of students contributed non-compostable items to
the Bokashi compost. This trend in popularity of supporting composting program is within the
expectation, as previous studies has shown the importance of reducing FW regarded by faculty and
students in educational facility [36], and a similar value was obtained in a survey in a by [37], where
92% of the staff member in an office setting agreed to the separation in of food waste at the source
for composting.

4.  Conclusions and Perspectives

Bokashi composting is a feasible solution for converting FW into nutrient-rich compost in a typical
educational facility. Technically, Bokashi composting is: 1) capable of decomposing macro-level
food waste with varying C/N ratios without releasing odors at a stable temperature; 2) capable of
producing compost that supports plant growth; and 3) capable of operating at low temperatures,
though it does experience inhibition of chemical reactions at very low temperatures.

From an administrative standpoint, compost: 1) is economically viable with proper management,
with an annual maintenance cost of approximately $19,000 for a Bokashi system in the case study
conducted, making it a competent alternative to treating FW via landfill, which costs approximately
$17,000 per year but has a much more significant environmental impact. Moreover, if the on-campus
Bokashi model can be scaled to other educational facilities, the cost may be further reduced, resulting
in a greater economic advantage compared to the conventional landfill method.

During experimental research, it was also found that: 1) the Bokashi system maintains a
temperature similar to the ambient temperature while decomposition occurs; and 2) the addition of
EM has a marginal impact on the overall efficiency of the Bokashi system, as the decomposition time
consistently converges within a 20-day span.

The ease of use and relatively low cost of the Bokashi system make it a viable option for high
schools worldwide that lack access to commercial composting, allowing them to adopt it as a
temporary solution to food waste. This may significantly reduce the negative consequences of food
waste and provide schools with either compost for local green areas or funds from selling the compost.
The on-campus system may also provide students with educational opportunities.

Future direction of research includes 1) the optimization of Bokashi composting process in low
temperature, 2) the exploration of a more accessible source of EM from industrial byproducts, for
example, the residue produced of beer brewery. 3) the specific microbial mechanism and systematic
method of Bokashi composting.
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