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ARTICLE DETAILS ABSTRACT

A survey was done to find out the perception towards the practice of using food waste as a source for biogas in
Malaysia. The objectives of the study were to see the perception on this issue and also to analyze the relationship
between the knowledge of the respondents regarding food waste and biogas, and their habits in handling food waste
with their perception. The respondents for this survey were government servants working in Shah Alam. From the
survey, it was found out that they have generally positive perception towards the idea of implementing the utilization
of food waste generated daily as a source for the production of biogas. However, it was found out through this study
that the respondents have very little knowledge regarding food waste and biogas in general. There are significant
positive relationships seen between the knowledge and their habits in handling food waste with the perception of the
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respondents about this issue. This shows that the public needs to be more educated regarding this issue.
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1. INTRODUCTION
1.1 Solid waste in Malaysia

The increasing amount of solid waste generated in Malaysia is a very
worrying matter. The solid waste composition mainly consists of food
waste. Instead of discarding these food wastes at landfills, recycling and
utilizing them as a source for biogas is a more sustainable solution.
Production of biogas could also be the best alternative that could replace
our dependency on petroleum that is decreasing.

One of the most severe problems we are facing in Malaysia right now is the
increase in waste produced daily. In the year 2012, Malaysia has generated
33,000 tons of solid waste daily which was supposedly projected to only
happen in 2020. Rapid urbanization is the main reason for this to occur
along with the advancement in living standards and population expansion
[1]. The increase in the rate of waste generated exceeds the rate of the
natural degradation process. About 95% of waste will end up at landfill
sites for disposal. Only a small portion of the waste is treated. The other
portions of waste are either sent for treatment at small incineration plants,
diverted to recyclers or re-processors or is dumped illegally by
irresponsible parties [2].

1.2 Food waste

Food waste is the remnants of food consumed and discarded. Every year,
the type of waste that is the most highly generated is an organic waste,
mainly a food waste. Especially in countries with lower income, organic
waste accounts for about 64% of all the total waste [3]. The solid waste
composition in Malaysia consists of a high concentration of organic waste
and high moisture content and a bulk density of 200kg/m3 [4].

In 2010, the food waste in Kuala Lumpur constitutes for about 74% of the
total waste in that area [5]. About 8000 tons of food waste which are
equivalent to 8 million kilograms is disposed of daily in Malaysia [6]. Our
habit of throwing food away without any guilt is equivalent to wasting all
the climate change gasses generated in the production, processing,

transportation and also storage of the food. If we stop the wastage of edible
food, the amount of carbon dioxide that we could reduce is equivalent to
taking an estimated 1 in 5 cars off the road.

The Urban Wellbeing, Housing and Local Government ministry have
already announced that there will be a mandatory separation of waste
implemented starting off 2015 [7]. The failure to separate organic from
inorganic waste into the correct bins which are provided to each
household would result in uncollected rubbish.

Food waste normally ends up in a landfill or is incinerated for possible
recovery of energy. There is an untapped energy source that we throw into
our bins daily which mostly ends up rotting in the landfill and releasing
harmful air pollutants. We could be producing renewable electricity with
our food waste instead of disposing of them. These food wastes can be
transformed into a very useful resource for the production of biogas
through various fermentation processes due to its organic- and nutrient-
rich composition [8].

If we could utilize food waste and recycle them as a source for biogas, this
could help in reducing the hiking amount of wastes ending up in landfills.
The challenges we are facing today are at closing existing landfills and also
due to land scarcity in opening new landfills. Annually, household solid
waste contributes to a very high amount in solid waste sources in
Malaysia. It is very hard to require households to decrease their
consumption rate and waste generation rate since we are so used to this
lifestyle [9]. Furthermore, it is also to avoid the waste of energy that is
invested in producing all those food in the first place. Using food waste to
generate biogas can also help the food market as the prices of the required
food products fluctuate to meet the demand for fuel [10].

1.3 Biogas

Biogas is a mix of gasses produced by the natural fermentation of wet
biomass under the exclusion of oxygen which is anaerobic digestion or
fermentation. It is actually a biodegradation process by bacteria under
anaerobic conditions. Anaerobic digestion utilizes microorganisms that
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convert organic waste into a methane-rich biogas that can be combusted
to generate electricity and heat or converted to biomethane. This
technology is most suitable for food waste or wet organic wastes.

Other than carbon dioxide, sulfide, oxygen and water vapor, methane
makes up the majority of the mix of gasses [11]. The percentage of
methane depends on the biomass and the efficiency of the fermentation
process. Some of the types of biomass that can be used for biogas
production are an organic waste (food waste), plant materials, agricultural
waste and also animal excrements. The other output from anaerobic
digestion is biofertilizer. The digested from the fermentation process
which is the fermentation residue or also known as activated sludge can
be dried and used as fertilizer [12].

Figure 1 shows the process flow for biogas production. First, the food
waste has to be separated from the solid waste. Then these food waste will
be transported to a biogas plant where it will be fermented or undergo
anaerobic digestion that will eventually produce biogas and also
biofertilizer.
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Figure 1: The process flow of biogas production.

Biogas, mainly methane can be used to generate electricity, for vehicle use
and also as a raw material for the chemical industry. Other than that,
methane can also replace liquefied petroleum gasses which are propane
and butane used in cooking gas. Methane gas is also relatively clean
burning, colourless, and odourless. So, this makes it a sustainable
alternative to natural gas. Whether it is utilized by us or not, methane is
still produced constantly by natural decomposition process. If not
collected and released into the atmosphere, it becomes a major
contributor to the global warming problem since it is a very harmful
greenhouse gas. So, the utilization of biogas provides an excellent source
of energy that is helpful to the environment.

1.4 Biogas in Malaysia

Biogas is produced using waste from the anaerobic decay of palm oil mill
effluent (POME). POME is a good source of organic waste to generate
methane gas by anaerobic digestion due to its high organic carbon content.
Palm oil mills benefit from the methane gas production to generate
electricity and also as fuel for their own boilers. In 2012, The Malaysian
government introduced a renewable energy feed-in tariff to incentivize
the conversion of waste into energy. This immediately put pressure on the
palm oil producers to reduce waste from their production processes. In
2010, 12 mills in Malaysia have developed biogas plants [13]. The
Malaysian Palm Oil Board targets to have biogas plants developed at 500
mills over the next 10 years. Out of these mills, 250 of them will target to
supply electricity to the national grid by 2020. It is estimated that a net
profit of RM 3.8 million per year can be obtained in a palm oil mill with the
processing capacity of 60 tons/hr from electricity generation using biogas
produced from POME treatment [14].

SP Multitech Renewable Energy Sdn.Bhd. in has developed a biogas plant
where they utilize poultry wastes from chicken farms for the production
of biogas. They use the biogas produced to generate electricity at those
farms and has saved about RM 200 million a year on electricity cost since
they started processing the wastes into biogas. These show that
Malaysians are starting to realize the importance and the benefits of using
biogas in daily life. However, for now, these are the only two sources of
biogas production that are on a larger scale in Malaysia. There is not yet a
company that utilizes food waste to produce biogas at a large scale in
Malaysia.

1.5 Biogas practices in other countries

Recycling food waste may be relatively new in other parts of the world, but
it is already a common practice for particularly in Europe. In Germany,
residential food waste is mainly composed, with more than a quarter of it
biodigester first. Most industrial and commercial food waste is broken
down in biodigesters. In Europe, there are roughly 14,000 municipally
operated biogas digesters, with nearly 9,000 in Germany alone. Elsewhere
in Europe, composting is common, but anaerobic digestion is on the rise.
It is growing quickly in the U.K. as well as Sweden, which last year
announced their goal of recycling at least 50 percent of organic waste by
2018 either by composting or anaerobic digestion and 40 percent of the
energy should be recovered. In Denmark, food industries are starting to
reduce food waste from the production level by turning them into animal
feed or used in the production of biogas as done by Arla Foods [15].

In Japan, food waste recycling is already a common practice. There is a law
on food waste recycling that requires the public to segregate their waste
at source. The sources for the methane fermentation are from food
manufacture, food wholesale, the restaurant industry and also household
food wastes. Several companies cooperate to collect and treat two million
tons of food waste annually that is recycled into gas fuel by methane
fermentation (MOE]). The biogas produced is mainly utilized by gas
turbines power generation within the facility. Another excess biogas is
transferred or sold as boiler fuel to nearby factories. Fertilizers produced
from the process are sold to the nearby vegetable farmers [16].

1.6 Advantages of biogas

The production of biogas is the cleanest and least toxic in the world since
the biogas is produced by a natural process. It is just simply bacteria doing
all the conversion of these food wastes into usable energy which is biogas.
Also, through manufacturing of biogas, it reduces landfills. The process
creates an odorless gas and a high nutrient fertilizer that is used on the
farms. In a way, the production of this form of gas is better for the
environment than not producing it. This energy form is clean burning and
completely natural, so it has no adverse effects on the environment. It also
reduces the amount of methane which is 20 times more potent than
carbon dioxide released into the environment that is produced in landfills.

1.7 Problem statement

The amount of solid waste is increasing in Malaysia, especially food waste.
The amount of food waste ending up in landfills can be reduced if we utilize
them for the production of biogas. Besides, the issue of disposal and
proper management of waste becomes the main concern in the country
and worldwide [17].

Furthermore, unsustainable waste disposal is also an issue in Malaysia.
Food wastes that are disposed at landfills without treatment will cause the
formation of methane as the waste decomposes. The methane will be
released into the air which is a very harmful greenhouse gas and also
causes air pollution. Besides, the problems of waste water due to the
population enlarge and rapid industrialization also requiring critical
notice [18].

A decline in fossil fuel reserve is a worrying matter, especially for the
future generation. We solely depend on the crude petroleum oil that will
soon run out. The gas reserves are estimated to last another thirty 33
years, and oil reserves another 19 years [19]. The conversion of food waste
into biogas is a good alternative fuel to compensate on the declining fossil
fuel reserve.

Overall, the main problem is without proper management of solid waste
especially food waste, it still can lead to pollution and affect human health.
Perception of government servant is important to reflect the attitude
towards waste management. Result of this study can be used as a first step
to approach the government to take this matter seriously.

1.8 Objectives

The aim of this study is to see the perception of the respondents on the use
of food waste for the production of biogas. The results of this study can be
used to assist in the development of a policy to encourage the segregation
of food waste for processing into biogas. The objectives of this study are as
follows:

1. To evaluate respondents’ perception towards the utilization of food
waste as a source for biogas in Malaysia and also to see if there is a
difference in the respondents’ responses according to their age, income
and education level
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2. To analyze the relationship between the knowledge of the respondents
regarding food waste and biogas, and their habits in handling food waste
with their perception

2. METHODOLOGY
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Figure 2: Framework for research methodology

Table 1: Number of questionnaires distributed at government agencies

age, gender, ethnicity, education background, and income. The second
section consists of questions that are going to rate their perception
towards this topic which the conversion of food waste into biogas is. This
section is divided into three parts which are Knowledge, Habit, and
Perception. The Knowledge part is to find out the respondents’ knowledge
regarding food waste and biogas in general. The Habit part is about their
food waste handling habits. Lastly, the Perception part consists of
questions that ask the respondents about their perception on the
utilization of food waste as a source for biogas. There were 7 items in
Knowledge, 3 in Habit and 8 items in the Perception part.

2.2 Data Analysis

The Statistical Package for Social Sciences (SPSS) Version 16 software was
used to analyze the perception of the respondents. Independent T-test and
One-Way ANOVA was used to see the difference in perception between the
independent factors involved which are the age, education level, and
income. The Pearson Correlation was done to determine the strength of
the relationship between the knowledge with perception and also the
habit of the respondents with their perception.

3.RESULTS AND DISCUSSION

Out of the 300 survey questions handed out, only 184 (61%) sets were
received and answered at the end of the study. Some of the surveys were
not returned while most of the surveys that were returned but
unanswered were because many staffs were out on field work. While the
others did not give full cooperation as they said that they could not find
time to fill the survey as they were busy. The numbers of respondents
according to the government agencies are as shown in Table 2. The
majority of the respondents were female (70%) while the male
respondents were only 28% of the total. The background of the
respondents is summarized in Table 3.

Government agency No of questionnaires
Jabatan Kerja Raya 50 The largest group are aged 25-34 (60%) followed by 18-24 (16%), 35-49
Pejabat Tanah dan Galian Selangor 25 (14%) and only 8% are more than 50 years old. Most of the respondents’
Lembasa Hasil Dalam N - 25 level of education is up to university level (53%) while 33% only went to
embaga 7ast a. am Tegerl high school and 11% went to college. For the income, the largest group of
Jabatan Alam Sekitar 25 respondents have a monthly income of RM 1,001-RM5,000 (7%) while
Jabatan Kesihatan Negeri Selangor 25 only 3% of them have an income of more than RM10,000. There were a
Maijlis Bandaraya Shah Alam 25 few questionnaires where the respondents did not fill in the whole profile
Jabatan Mineral dan Geosains Negeri | 25 section and some left just the “Income” space blank.
Selangor
E ; Table 2: Number of respondents according to government agencies
Jabatan Pertanian 25
Suruhanjaya Perkhidamatan Awam | 25
. Government agency Respondents
Negeri Selangor
Jabatan Perangkaan 25 Jabatan Kerja Raya 40
Jabatan Penerangan 25 Pejabat Tanah dan Galian Selangor 10
2.1 Survey Lembaga Hasil Dalam Negeri 25
Jabatan Alam Sekitar 15
The target group for the study is government servants working in the Shah - -
Alam area. This study is focused on this city because Shah Alam is the Jabatan Kesihatan Negeri Selangor 25
capital city of Selangor and this is where many government agencies are Majlis Bandaraya Shah Alam 3
located. 11 government.aggncies in Shah_Alam wer_e_selected randomly for Jabatan Mineral dan Geosains Negeri Selangor 4
the study. The sample size is 278 according to Krejcie and Morgan (1970). i
300 sets of questionnaires were given out at government agencies around Jabatan Pertanian 12
Shah Alam. 25 sets of questionnaires were distributed to each government Suruhanjaya Perkhidamatan Awam Negeri Selangor | 15
agency except for JKR where 50 questionnaires were given out there .
because their office in Shah Alam has many staffs compared to the other Jabatan Perangkaan 17
agencies (Table 1). Jabatan Penerangan 18
Each survey contains 18 questions, excluding the demographic Total 184

background. The respondents were required to answer two sections of the
survey. The first section is about their demographic backgrounds such as

Table 3: Demographic background of respondents

Background information Respondents groups
18-24 25-34 35-49 >50
Age
16% 60% 14% 8%
Male Female
Gender
28% 70%
High school College University
Education background
33% 11% 54%
<1,000 1,001-5,000 5,001-10,000 >10,000
Income (RM)
7% 77% 10% 3%
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does not involve us actually having to do something for it to happen, hence
the disagreements when asked about their willingness to segregate food
waste at their homes. They might feel that having to separate their food
wastes from source is tedious.

Table 4 shows the independent sample T-test to see the difference in
perception in between the two genders. The result indicates that there is
no significant difference between the male and female perception on the
issue as p=0.155 at a significance level of o = 0.05.

Table 4: Independent sample t-test for comparing the perception between
gender

Variable Gender | N Mean | Standard Deviation | P value

Perception | Male 52 3094 | 4.53 0.155

Figure 3: Respondents’ knowledge on the issue

Figure 3 shows the knowledge of the respondents on the topic of this
study. Most of them (75%) answered that they have no knowledge at all
or is not sure about what is biogas. The same goes for their knowledge on
the conversion of food waste into biogas where (71%) have no knowledge
at all or is not sure about this. Only 25% knows what biogas is and 29%
have the knowledge that food waste can be converted into biogas. Many
might not know about biogas in general because there is not much
exposure to this matter to the public either through education, reading
materials or mass media. This lack of knowledge could become a barrier
that causes the public to have a negative perception on the
implementation of the utilization of food waste as a source for biogas in
Malaysia.

Female | 129 | 29.64 | 5.94

Level of significance (p < 0.05)

One Way ANOVA analysis were done for comparing the perception with
education level (Table 5), perception with income (Table 6) and also
perception with age (Table 7). The results showed that there are no
significant differences in the perception between these three variables.
From the analysis, findings indicated that at a = 0.05 the p values for the
difference in perception are p=0.221, p=0.790 and p=0.360 for education
level, income and age respectively. However, in reality, these factors do
affect the future implementation of processing food waste to produce
biogas in our country.

Table 5: One-way ANOVA for comparing perception with education level

B Positive

O Neutral

B Negative

100% -
90% -
80% -
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]
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8
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Figure 4: Respondents’ perception on utilization of food waste as a source
for biogas

Question 1: Do you feel that the usage of food waste as a source for biogas
is good?

Question 2: Do you agree that all parties (government, the private sector,
individuals, etc.) should participate in this effort for biogas production?
Question 3: Would you agree if the government makes it compulsory to
segregate food waste for this purpose of biogas production?

Question 4: Do you agree that the utilization of food waste as a source for
biogas can cut cost for vehicle fuel?

Question 5: Do you feel that the utilization of food waste as a source for
biogas can benefit consumers?

Question 6: Do you think that the utilization of food waste as a source for
biogas can help save the environment?

Question 7: Do you think that the utilization of food waste as a source for
biogas could help reduce the problem of increasing solid waste in
Malaysia?

Question 8: Do you think that the utilization of food waste as a source for
biogas is better for the replacement of natural gas (example: petroleum,
methane, etc.

Figure 4 shows the perception of the respondents on the utilization of food
waste as a source for biogas production in Malaysia. Most of the
respondents have a positive perception on this issue. Negative responses
were the highest (6%) when asked whether they are willing to segregate
their food waste from other wastes if the government makes it compulsory
for the purpose of biogas production. While there were the most positive
responses (75%) when asked whether the respondents agree that
everyone should participate in making this happen. The problem with us
humans is that we want something that would benefit us but as long as it

Educationlevel | N Mean | Standard Deviation | F Sig.
High school 61 | 29.46 | 5.22 1.480 | 0.221
College 21 | 28.24 | 7.69

University 99 | 30.73 | 5.22

Table 6: One-way ANOVA for comparing perception with income

Income (RM) | N Mean
<1,000 13 3092 | 497 0.482 | 0.790
1,001-5,000 142 | 30.11 | 5.45
5,001-10,000 | 18 28.39 | 7.69
>10,000 6 31.33 | 3.44

Standard Deviation | F Sig.

Table 7: One-way ANOVA for comparing perception with age

Age N Mean Standard Deviation | F Sig.
18-24 | 29 29.97 | 5.62 1.096 | 0.360
25-39 111 30.20 4.77
40-49 | 26 28.23 | 8.65
>50 15 31.80 | 4.13

*Level of significance p < 0.05

Table 8: Pearson correlation test between perception with habit and
knowledge

Variable Perception Correlation
coefficient

Habit 0.00** 0.212

Knowledge 0.004** 0.289

**p<0.05(2-tailed)

The Pearson correlation test (Table 8) showed that both the habit (p =
0.00) and knowledge (p = 0.004) have significant difference at a = 0.05.
The correlation coefficient or r-value for habit and perception is 0.212,
while r = 0.289 for knowledge and perception. The value of the correlation
coefficient indicates the strength, with larger absolute values indicating
stronger relationships. This means that both the strength of the
correlation for perception with knowledge and habit are small since both
the values are in between + 0.1 to + 0.29. Respondents with more
knowledge tend to have a more positive perception towards the utilization
of food waste as the source for biogas and vice versa. The lack of
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knowledge regarding this matter drives these respondents into thinking
that the utilization of biogas is something that might not benefit them that
much since they are not aware of the advantages of biogas [20].

In a study done in Nigeria, 48% of the respondents were aware of biogas.
Less than 50% of them were willing to adopt biogas as an alternative
cooking fuel in replace of charcoal. This proves that having knowledge
about the issue does influence the perception or the acceptance towards
thisidea. This is the same for habit where the respondents that have better
habits in handling food waste at their homes have a more positive
perception too. Since they have already practiced separating food waste at
home, they would not mind having to do it for the purpose of biogas
production in the future.

4.CONCLUSION

Energy security is one of the major concerns during development. The
energy demand is predicted to increase by 4.7% annually where the
electricity consumption having an annual growth rate of 8.1%. It's
indicated that demand for energy especially biogas is increasing.

The study shows that most of the public have a positive perception
regarding the idea of converting food waste generated into biogas. There
is also no significant difference in the perceptions of the respondents
according to their age, income and education level. The correlation tests
done shows that there are positive relationships between the perception
of the respondents with their habit and knowledge.

Generally, the lack of knowledge is becoming a constraint for the public to
accept this renewable energy source if we were to adopt it in the future.
The public needs more enlightenment regarding biogas so that they are
made aware of the environmentally friendly alternatives that are much
more cost effective than fossil fuels at the same time. The school, media,
family and friends play a major role in information dissemination and
these channels can be used to ensure environmental issues are known to
the general public.

The production of biogas from food waste sources could only be done if
there are cooperation and participation from all parties including the
government, private sectors, and individuals. Since the mandatory waste
separation from the source will be implemented in 2015, the government
should take this opportunity to direct the separated organic waste
collected from households to biogas plants so that it could be processed
into biogas. Once everyone is doing their part, it would be easier for us to
apply this technology for the benefits of our future. The waste produced
that is going to be discarded could be converted into valuable energy for
all. We must also be reminded that biogas is a cleaner, safer and a more
sustainable source of renewable energy compared to fossil fuels. Even
though the cost of building a biogas plant might be expensive, it will still
be far more profitable in return in so many aspects and boost Malaysia’s
economy as well.
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