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Abstract

Composting is the commonly widespread treatment option in organic fraction of municipal solid 
waste and agro-industrial by-products. However some arguments have arisen over the years questioning 
its impact on the environment through gaseous emissions and impurities released from the system. 
Different composting methods reveal vital differences and the environmental impacts may vary. 
Hence, the study aims to assess the quality of the compost using passive-aerated static pile method 
in tropical climate and to study the associated environmental impacts. Data were obtained from  
an operating small-scaled composting facility corresponding to 1 kg of food waste as functional  
unit. The physicochemical properties of the final composts obtained indicate that they were stable  
and are according to the Malaysian standards. Seven impact categories were assessed and  
the characterized result showed that all sub systems contributed to all impact categories in different 
magnitudes. The study clearly resulted by treating food waste and yard waste, it could yield better 
greenhouse gas savings and providing valuable information contributing to effective climate change 
policy under Malaysia’s settings. Thus, the diversion of FW to composting has considerable potential to 
result in a significant net climate benefit and offers great potential in establishing a circular food waste 
management system.
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Introduction

Food waste can be defined as edible food materials 
discarded throughout the food supply chain from 
initial production to final household consumption  
[1-2]. In 2012, it was reported that Malaysians produced 
33,000 tonnes of solid waste daily [3]. The overall waste 
composition in Malaysia is dominated by municipal 
solid waste (MSW), corresponding to 64%, followed 
by industrial waste (25%), commercial waste (8%) and 
construction waste (3%). In general, MSW in Malaysia 
consists of 50% food waste, and 70% of it is disposed 
of at landfill sites with households being the primary 
source of MSW in Malaysia [4-5]. However, scholarly 
article regarding food waste management and disposal 
in Malaysia is limited since most published papers 
would consider food waste as part of the MSW. 

At present, landfilling is the main method of waste 
disposal (80% usage) in Malaysia. Unlike in many other 
developed countries, wastes generated from residential, 
institutional, commercial and industrial sectors 
are disposed in landfills without any pre-treatment  
[6-7].  Statistics showed that there are 186 waste disposal 
sites in operation, out of which only 4% are considered 
sanitary, while many of the others are open dump site 
[8].  Open dump sites are often in bad conditions and 
operated without proper protective measurements such 
as lining systems, leachate treatment and gas venting 
thus contribute significantly to climate change through 
methane emission in landfill [9-11]. In addition to that, 
the large amount of untreated food waste materials and 
the complex biological and physicochemical processes 
make areas in the proximity of landfills vulnerable, 
not only to emissions of potential toxic compounds 
but also to other nuisance such as odor pollution [12]. 
All these factors have severe impacts in the local 
environment causing degradation in environmental 
quality. It has emerged as a potentially viable means 
by which local governments can reduce the food waste 
entering landfills. Diverting food waste from landfills 
will not only conserve limited landfill space, but also 
help to conserve nutrient resources stored in the food 
waste. For instance, alternative treatment for the 
organic fraction of Municipal Solid Waste (OFMSW) 

is almost exclusively applied in European countries and 
California where diversion of organics from landfill is 
enforced by legislation [13].

Composting is one of the common treatment 
options in solid waste, particularly organic fraction in 
municipal solid waste and agro-industrial by-products 
[14]. Literature suggested that compost production 
contributes to carbon sequestration [15]. However, some 
arguments have arose over the years questioning its 
impact on the environment through gaseous emissions 
and impurities released from the system [16]. Prior to 
treatment, wastes are transported to composting sites 
in trucks, which are major contributors of emission 
and production of greenhouse gases, for instance 
carbon dioxide. It is evident that carbon dioxide is 
one of the main causes of global warming and climate 
change [17]. Moreover, energy consumption for 
waste handling and active aeration process in large-
scale composting was considered as one of the major 
contributors to environmental impact. On the contrary, 
small-scaled composting plant, of which commonly 
employs passive-aerated static pile method requires less 
energy consumption [18]. Hence, these two composting 
methods present vital differences and  hence the 
environmental impacts may vary [16].  

The present study is intended to assess the quality 
of the compost produced from mixed food waste 
using passive-aerated static pile method in tropical 
climate. Secondly, this study aims to quantify life 
cycle inventory in association to compost production 
and relevant processes and thirdly, to study their 
environmental impacts as well as to assess climate 
change mitigation potential of food waste composting. 

Methods and Materials

Food waste (hereafter referred as FW) was collected 
from selected restaurants at university campus that 
serve typical local cuisines. The FW comprises leftovers 
such as raw fruits and vegetables, rice, unfinished 
food, raw fish, and meat (as shown in Fig. 1a). Yard 
waste (hereafter referred as YW), which includes tree 
cuttings, branches, grass and twigs was collected from 

Fig. 1. a) Food waste collected from selected restaurants in university campus; b) setting up of composting pile.

a)                                                                                                                     b)
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Universiti Malaya and was used as bulking agent in 
order to provide enough porosity to the static pile [19]. 
The composting process was carried in Universiti 
Malaya Zero Waste Campaign Center (UMZWC), 
Kuala Lumpur. 

Composting Set-up

Composting was carried out by using passive 
aerated static pile method (Fig. 1b). First, the YW was 
shredded by means of a shredder machine. The pile was 
constructed with a layer of shredded YW on the ground 
with thickness of approximately 15 cm, covering a 
circular area with diameter of 3 m. Then, the collected 
FW and YW were mixed in an average weigh ratio of 
2:1 (FW:YW) before loaded onto the YW layer until 
the pile reached the height of 1.5 m with total weight 
of approximately 6,750 kg. The pile was covered to 
control the moisture content for 100 days. The leachate 
was collected and recirculated into the pile manually. 
During the period, the pile was turned manually every 
week. The experiment was carried out from November 
2018 to March 2019. This corresponds to typical hot 
and moist tropical climate conditions (temperature from 
26oC-35oC and moderate rainfall). The design layout of 
the composting is illustrated in Fig. 2.

Institutional-Based Composting Operation

The composting center in Universiti Malaya, Kuala 
Lumpur was selected as the reference portrayal for 
small-scaled composting process due to the availability 
of equipment and materials. The center produces 
compost from approximately 200 kg/day of FW and 
100 kg/day of YW collected from residential colleges 
and restaurants in the campus. The operation of the 
composting center is shown in Fig. 3. FW and YW is 
collected and transported to the treatment center with 
average 5.2 km of distance traveled. Inorganic fractions 
are removed manually. YW is shredded via a 6-HP 
wood chipper and subsequently layered on the ground 
as the base with diameter of 3 pm and thickness of  
15 cm. Daily collected FW is weighed before loaded 
onto the layer of the shredded yard waste. The FW 
is covered with another layer of shredded YW with 
thickness of approximately 5 cm. The processes are 
repeated until the layered static pile reaches 1.5 m 
of total height and let composted for 100 days. The 
compost is then air-dried before ground with a 12-HP 
grinder (SIMA/FG-400) and stored. 

Characterization and Analysis Tests

pH was measured using aqueous suspension of 
the compost samples at 1:10 w/v sample-water ratio. 
Moisture content was measured using air-oven method 
at 105ºC. Total organic matter (TOM) and ash content 
were measured using furnace method at 550ºC. Total 
organic carbon (TOC) was measured by method 
suggested by Bahadori and Tofighi [20]. (TKN) was 
measured using method explained by Jiang et al. 
[21]. Electricity conductivity (EC) was measured 
using standard method suggested by Taiwo et al. [22].  
Ammonium and Nitrate nitrogen were determined by 
method suggested by Kim et al. [23]. Total elements 
in compost were determined by dry-ashing method 
followed by analysis using ICP. 

Fig. 2. Schematic design of composting set-up.

Fig. 3. Process flow of studied small-scaled composting systems.
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Data Origin for Material Flow Analysis

Emissions and auxiliary materials consumption for 
FW composting system were obtained from a static 
composting pile controlled, managed by the authors 
at the Universiti Malaya (Kuala Lumpur, Malaysia) 
following the practices recommended by Ng and 
Yusoff [24]. In relation to small-scaled composting 
operation, data were obtained from UMZWC facility: 
the inventory data was supplied by the plant manager, 
corresponding to treatment capacity of 300 kg of FW on 
daily basis. The ground plan of UMZWC is illustrated 
in Fig. 4. It was selected due to its steady state, its 
adequate technical and environmental characteristics 
and it generates compost from FW and YW collected 
from residential colleges and restaurants in the campus. 

Environmental Impact Assessment

LCA framework was applied to quantify the 
environmental impacts from institutional-based 
composting process following the ISO 14040 and 
14044 standards [25]. The scope of the study is limited 
to the FW and YW entering the composting site, 
compost production and disposal of inorganic fractions. 

The system boundary of the study is illustrated in  
Fig. 3. The leachate collected is re-circulated into the 
compost piles, hence waste water treatment process is 
excluded from the study. Chemical fertilizer avoidance 
was excluded in the present study due to insignificant 
amount of chemical fertilizer replacement compared to 
the total fertilizer consumption in the campus. 

The data used is predominantly primary, 
corresponding to the operation of the composting center 
from January 2015 till December 2018. Reference 
for background activities was also made to previous 
studies and Ecoinvent 3.0 database [26]. Information in 
respect to feed stock quantity, material balance, energy 
consumption were obtained from the fieldwork. Gas 
emissions from the composting process were estimated 
from previous study [24]. Compost product quality 
was estimated with reference to Ng and Yusoff [27].  
Background inventory for electricity generation in 
Malaysia was obtained from Ecoinvent 3. The recycling 
fraction obtained from the manual sorting process was 
excluded from the calculations due to insignificant 
amount of recyclable materials collected. The direct and 
indirect processes were summarized in Table 1.

Life cycle assessment was performed by using the 
SimaPro 9.0 software with Centrum voor Milieukunde 
Leiden (CML) 2000 method which was developed 
by the Centre of Environmental Sciences at Leiden 
University [28]. The impact categories used were in 
agreement with literature studies [29-32].  The impact 
categories were listed in Table 1.

Result and Discussions

The results and discussion are categorized into 
three sections: (1) Physicochemical characteristics 
of compost; (2) The development of input-output 
inventory for composting process; and (3) Assessment 
of Environment Impacts from composting operation.

Physicochemical Characterization 
of Compost

Table 2 shows the characteristic comparisons of final 
composts between present study and several others. 
The final C/N ratio, pH and moisture content of the 
compost produced in the present study were acceptable 
and in agreement with most literature studies. Compost 
produced contain a sizable proportion of biodegradable 
organic matter one or more of the major plant nutrients 
namely nitrogen (2.39%), phosphorus (2.82%), potassium 
(0.21%) and magnesium (0.36%). Compost produced is 
in agreement ro the Malaysia organic fertilizer standard 
in respect to moisture content, C/N ratio, TOM and 
TKN requirements. Furthermore, literature suggested 
C/N ratio of final compost to be kept below 25 in order 
to enhance nitrogen and microbial stability [33-34]. Van 
Fan et al. recommended that the desired C/N ratio for 
matured compost to be less than 14 [35]. Alternatively, 

Fig. 4. Ground Plan of Universiti Malaya Zero Waste Campaign 
Center.
1: entrance; 2: weight bridge office; 3: workers’ room; 4: wood 
waste; 5: food waste; 6: yard waste; 7: gallery; 8: office; 9: 
digestor; 10: Shredding area; 11: weighing scale; 12: ramp; 13: 
compost grinder; 14: storage; 15: organic farm; 16: drying; 17: 
decomposition area; 18: garden; 19: recycle bin.
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at 2.39% compared to 0.87% [39]. Similarly, the 
percentage of moisture in present study compost is 
the lowest, at 29.54 % whereas the others are between 
36.7% to 62.23 %. Next, present study compost has 
the highest percentage of ash as well, 52.96% whereas 
both previous studies by other researchers showed 
slightly lower values [38, 40]. The NH4-N value of 
present study compost is very much lower than both 
literature studies’ composts which are at 150.5 ppm and  
166.1 ppm respectively. The NO3-N value of the 
present study compost is significantly higher than both 
literature studies, which are at relatively low 82.2 ppm 
and 96.4 ppm respectively.  

Process Inventory

Table 3 exhibits a summary of life cycle inventory 
for the small-scaled composting systems, corresponding 
to 1 kg of FW input. The inputs were categorized 
according to sub systems. Inputs to the institutional-
based composting system include energy, water and 
auxiliary materials required throughout the scope of 
the study. However, the manufacturing of the vehicles 
and construction of the facilities were not included. The 
outputs quantified were associated to direct gaseous 

compost stability can also be determined by using the 
ratio of the nitrate-N/ammonium-N ratio. Casero et al. 
suggested that maturity compost is directly proportional 
to the value of the ratio [36]. Another study by Wu et 
al. revealed that the desired maximum concentration of 
ammonium-N in a matured compost is 400 ppm and the 
matured compost produced from municipal solid waste 
has the ratio of  N-NO3

-/N-NH4
+ above 6.25 [37]. The 

increase in the ratio is associated to the degradation of 
protein to ammonium and further nitrified to nitrate. 

The pH value of compost of the present study is in 
agreement with previous studies [38], however Guidoni 
et al. produced food waste compost with higher pH 
value by using home-bin composting method [39]. The 
electrical conductivity of the present study compost is 
way higher than the rest with only values ranging from 
2.51 to 5.18 mS/cm. The percentage of total organic 
matter of present study is the lowest compared to the 
other studies, with values ranging from the lowest, 
53.9 % [40] to highest, 73.12 % [39]. The present 
study compost also has the lowest percentage of total 
organic carbon, only at 14.34 % as compared to other 
composts that have significantly higher values. Among 
all the composts, the present study compost has higher 
percentage of total Kjeldahl nitrogen percentage, 

Table 1. Life Cycle Inventory and Impact Categories.

Process Scope Inventory Impact Categories

Waste 
collection

Diesel consumption Included

i. abiotic depletion potential 
(ADP) 

ii. acidification potential 
(AP)

iii. eutrophication potential 
(EP)

iv. global warming potential 
(GWP)

v. ozone layer depletion 
potential (ODP) 

vi. human toxicity potential 
(HTP) 

vii. photochemical oxidation 
potential (POP). 

Diesel production; Exhaust gas emission; Tyre wear emission; Road 
wear emission; Brake wear emission Included

Lorry production; Maintenance Excluded

Feed stock 
preparation

Working hour for shredder machine; Diesel consumption; Maintenance 
(lubricating oil and steel blades) Included

Diesel production; Lubricating oil production; Production of steel alloy Included

Manufacturing of shredder; Infrastructure set-up Excluded

Compost 
production

Batch compost produced; Electricity consumption Included

Gas emissions; Electricity generation (Malaysia) Included

Leachate emission; Soil emission; Infrastructure set-up Excluded

Packaging

Working hour for grinding machine; Diesel consumption; Maintenance 
(lubricating oil and steel blades) Included

Diesel production; Lubricating oil production; Production of steel alloy Included

Manufacturing of shredder; Infrastructure set-up; Plastic bag consump-
tion and production Excluded

Disposal

Amount of inorganic waste disposed Included

Electricity consumption; Leachate treatment; Materials for landfill 
operation; Production of materials Included

Transportation to landfill Excluded

N fertiliser 
avoidance

Amount of N-fertiliser replaced Excluded

Production of fertiliser as in urea ammonium nitrate Excluded

Land application of compost Excluded
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emissions mainly from the composting operation, 
combustion of diesel in the machinery as well as 
disposal of rejected solid waste from the composting 
system. The inventory was in agreement with the study 
by Martínez-Blanco et al. [32], where the input and 
output flows between industrial composting and home 
composting were investigated and compared.  

Environmental Impact Assessment

Seven impact categories were included in the 
present study (Table 1). Emissions of various gases 
for instance, CO, CO2, NO2, SO2, VOCs and CH4 were 
considered in the transportation activity, particularly 
through the energy consumption and exhaust gas 
emissions from transport vehicles.  Similarly, 
preparation and packaging processes contributed on all 
impact categories. The impacts were mainly attributed 

to the production of lubricating oil, iron blades and 
emissions from diesel consumption in the shredder 
machine which were considered to indirectly impact 
the local environment. The gaseous emissions from 
the diesel burning include CO, CO2, CH4, N2O, NO2, 
SO2, VOC, and particulate matter (PM). Emissions 
from composting process contributed significantly to 
the environmental impacts in respect to acidification, 
euthrophication, global warming, human toxicity 
and abiotic depletion. The exclusion of biogenic CO2 
emission from the composting process was in agreement 
with the study conducted by Jeong et al. [41] . Finally, 
the disposal of inorganic waste to landfill has impacted 
mainly on the environment in terms of HTP, GWP and 
ADP. The impacts were attributed to gaseous emissions 
(CO, CO2, NO2, SO2, VOCs, and CH4) from landfill 
operation. Fig. 4 presents the amount of the impacts 
generated from the system investigated. Generally, the 

Table 2. Final Compost Characterisations and Comparison.

Standard/
parameter Present study [38] [39] [40] Malaysian SIRIM MS 

1517:2012 Standard

Type Organic compost Organic compost Food waste 
compost

Food waste 
compost Organic fertilizer

Bulking agent Yard waste Biochar Zeolite Rice husk -

FW:Bulking agent 4:1
(wt/wt)

1:1
(v/v)

1:4
(wt/wt)

1:1
(v/v) -

pH 6.6 7.0 7.5 9.28 -

EC (mS/cm) 24.85 3.4 3.4 -

TOM (%) 47.05 54.2 53.9 73.12 >50

TOC (%) 14.34 - - 40.62 -

TKN (%) 2.39 - - 0.87 >1.5

Moisture (%) 29.54 36.7 40.8 62.23 <30

Ash (%) 52.96 45.7 46.1 - -

P as P2O5 (%) 2.82 - - - -

K as K2O (%) 0.21 - - - -

Mg as MgO (%) 0.36 - - - -

Ca (%) 0.76 - - - -

Al (%) 0.63 - - - -

Na (%) 0.20 - - - -

Fe (%) 0.97 - - - -

S (%) 0.37 - - - -

Cu (ppm) 21.49 - - - -

Mn (ppm) 160.27 - - - -

Zn (ppm) 17.56 - - - -

B (ppm) 10.70 - - - -

NH4-N (ppm) 5.58 150.5 166.1 - -

NO3-N (ppm) 406.82 82.2 96.4 - -
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treatment preparation process was the main impacting 
sub systems mainly due to relative larger amount of 
waste handled prior to weight loss during composting 
treatment process. Table 5 depicts that all sub systems 
contributed to all impact categories. 

Impacts from material preparation sub system 
were mainly contributed by burning of diesel in the 
shredding machine to shred yard waste prior to mixing 
with food waste. Production of hot-rolled iron-alloy 
cutting blades due to frequent replacement of the 
cutting blades during shredding process contributed 
significantly to abiotic resource depletion. However, 
the impact from lubricating oil production was 
marginal due lower frequency of oil replacement per 
functional unit. NO, CO2, CO and SO2 emissions from 
transportation sub system were the main contributors to 
the environmental impacts. Emission of NH3, CH4 and 

N20 from composting process were accounted for the 
impact of AP, EP, HTP and GWP. CH4 emission from 
landfill is accounted for the global warming impact.

Environmental Impacts between Composting 
and Landfilling

Apart from climate change mitigation, composting 
treatment of FW has shown reduction in the impacts 
of ADP and HTP. However, the impacts to AP, EP, 
ODP and POP were higher in composting (as shown in  
Fig. 5) mainly due to the extra auxiliary materials used, 
additional use of energy for material preparation as well 
as the environmentally harmful gaseous emissions from 
the composting process. The gaseous emissions were in 
agreement with literature studies [16, 32]. Composting 
has been found to produce greenhouse gases such as 

Table 3. Input and Output Flows for Compost Production.

Process Elements Flow Amount Unit (kg-1 FW)

Inputs

Collection
Transport freight for waste collection Transport 0.035 tkm

Plastic collection HDPE 0.004 g

Preparation

Wood chipper Steel 0.149 g

Lubricating oil consumption Lubricating oil 0.005 L

Cutting blade consumption steel 0.020 g

Diesel consumption Diesel oil 0.001 g

Composting

Electricity consumption (utilities) Electricity 9.381 kWh

Mixing tool Iron 0.133 g

Gloves Rubber 0.011 g

Shovel Steel 0.029 g

Wood 0.016 g

Moistening water Tap water 0.051 L

Packaging

Grinding machine Steel 0.200 g

Lubricating oil consumption Lubricating oil 0.008 g

Cutting blade consumption Steel 0.030 g

Diesel consumption Diesel oil 0.002 g

Outputs

Gaseous emission

Methane CH4 5.454 g

Nitrous oxide N2O 0.152 g

Hydrogen sulphide H2S 0.285 g

Nitrogen oxides NO 0.245 g

Carbon monoxide CO 0.069 g

Ammonia NH3 0.528 g

Disposal
Waste management in landfill Mixed plastics 0.020 kg

Transport to landfill Transport 0.012 tkm
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methane (CH4) and nitrous oxide (N2O) [15]. In another 
study, Boldrin et al. suggested that substances such 
as volatile organic compounds, ammonia gas, carbon 
monoxide, methane, nitrogen oxide gas and hydrogen 
sulfide gas are released in small quantities [42].  
Despite their small amount, the substances have the 
potential to negatively impact air quality [19, 43]. 
Volatization of ammonia happens during composting 
causing nitrogen loss in the form of ammonia 
emissions. This is considered a downside of traditional 
composting [44-46]. In addition, ammonia gas released 
from composting can be toxic and worsens the acid 
rain phenomena as well as ecosystems eutrophication. 
Carcinogenic substances can be stripped under  
forced aeration treatments of waste [47]. Composting  
has also been found to cause an elevation in 
concentrations of biological air pollution in the form 
of bio-aerosols [48]. Studies have shown long-term 
exposure to bioaerosols will lead to adverse health 
outcomes as well as development of respiratory 
related symptoms. These affect people working in  
and living nearby the composting sites [49]. Other  
than operating conditions, there are several more 

parameters that contribute to greenhouse gas production 
and emission through composting. The parameters 
include environmental conditions such as moisture 
content, oxygen level and temperature regime and  
also C/N ratio as well as input material texture  
[50-55].

The greenhouse gases savings were attributed to 
avoided emissions from alternative treatment and soil C 
sequestration. For present study, the baseline treatment 
included landfill of FW and YW, which anaerobic 
conditions led to the formation of CH4. The composting 
alternative additionally sequestered C on net. The 
carbon emission sequestration from composting is 
illustrated in Fig. 6. Environmental impacts in respect to 
GWP were modeled and compared between landfill and 
composting treatment of FW and YW. Subsequently, 
composting of FW promotes soil C sequestration. For 
instance, carbon is introduced and stored below the 
ground when compost is applied. Furthermore, carbon 
uptake from the atmosphere is promoted through soil 
biomass when compost is applied as soil enhancer [42, 
56]. 

Fig. 5. Environmental profile (characterization results) of composting center in Universiti Malaya.

Table 4. Impact Scores (Characterisation). 

Impact 
category Unit Collection & 

Transportation Preparation Composting Packaging Disposal Total

ADP kg Sb eq 1.29E-09 4.71E-09 1.68E-09 1.30E-09 5.70E-10 9.54E-09

AP kg SO2 eq 5.47E-05 4.22E-04 3.40E-04 1.29E-04 4.16E-06 9.50E-04

EP kg PO4 eq 6.79E-05 6.18E-04 5.13E-04 1.88E-04 4.96E-07 1.39E-03

GWP kg CO2 eq 1.43E-02 4.63E-02 3.93E-02 1.41E-02 1.22E-02 1.26E-01

HTP kg 1,4-DB eq 8.09E-04 1.65E-03 1.08E-04 4.99E-04 2.36E-04 3.30E-03

ODP kg CFC-11 eq 2.29E-09 7.52E-09 1.42E-11 2.29E-09 3.60E-12 1.21E-08

POP kg C2H4 eq 1.86E-06 1.05E-05 1.38E-08 3.20E-06 2.96E-08 1.56E-05



Assessment on the Quality and Environmental... 2241

Conclusions

A life cycle analysis was carried out in order to 
assess the environmental impacts of passive-aerated 
static pile composting method. The physicochemical 
properties of the final composts obtained indicate that 
they were stable and are according to the Malaysian 
standards. The material preparation, including 
shredding machines operation, diesel consumption and 
gaseous emissions due to diesel combustion were the 
four main impacting elements in the institutional-based 
composting system. Generally, the treatment preparation 
process was the main impacting sub systems mainly 
due to relative larger amount of waste handled prior to 
weight loss during composting treatment process. The 
requirements of the collection transport is avoided in 
institutional-based composting, thus contribute to lower 
total transport burdens. In regards to gaseous emissions, 
ammonia, methane and nitrous oxide emissions  
for passive-aerated static pile composting were expected 
to be higher than for active-aerated composting. 
Material preparation sub system was the main 
contributor to all impact categories, mainly attributed  
to burning of diesel in the shredding machine to 
shred yard waste prior to mixing with food waste. 
The composting process is likely to emit greenhouse 
gases, particularly CH4, and thus careful management 
in association to temperature and moisture control  
a well as the optimum supply of oxygen, will be 
required to lower emissions and increase the net benefit 
from the practice. 

The diversion of FW to composting has considerable 
potential to result in a significant net climate benefit 

and offers a great potential in establishing a circular 
food waste management system. As suggested in  
Fig. 7, a circular chain connecting food waste 
segregation, collection, transportation, decentralized 
composting facilities, applications, food product and end 
users can be established with the co-operations from the 
government, councils, waste management contractors, 
industries, non-profit organizations and individuals. 
Governmental policies and financial support/investment 
on organic waste management are the key to start the 
circular loop to aid the establishment of decentralized 

Fig. 6. Comparison between composting and landfill of FW in respect to selected impact categories.

Fig. 7. A circular food waste management approach.
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composting facilities with well-planned waste 
management strategies. As the composting process is 
greatly affected by the level of impurities (non-food 
waste), education and individuals’ effort on waste 
segregation to separate food waste and non-food waste 
are also one of the vital moves to obtain high-quality 
composts and increase the market competitiveness for 
organic composts.

Future research should focus on application of 
compost on land, soil C storage long-term trends, 
explore a wider range of future climate scenarios, 
and test a wider range of feed stocks and practices in 
composting. Hence, coupled with LCA modeling will 
provide valuable information and contribute to effective 
climate change policy for Malaysia working lands.
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