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ABSTRACT

The rapid growth of population leads to generatibwaste especially in developing countries. Vasigtrategies
and procedures have been employed towards wasieization but public behaviors remain unchangedcyRing of
food waste is one of practical solution to minimia@aste at source since recycling is the highestll®f waste
management hierarchy, thus more preferable opéither than landfilling. This paper presents theeptial of food waste
composting at source using Biosense Scheme. Thenschntroduced E-learning and Green Ambassaddreasain tools
of education for public towards waste minimizatidine concept of fun learning features such as amematory, video
presentation, pictures and testimonies triggerpleeto practice food waste composting. Green Anmdmimsas a role
model inspired people to learn and understand tigoitant of composting as part of conserving theirenment.
This paper describes the response of communityemer8ban, Malaysia towards Biosense Scheme in pmognétod
waste composting. A survey for questionnaire amaliias been carried out to 231 respondents coofsitidents from
primary and secondary schools, teachers, governsteffit private staff and non-government organ@a{NGO) staff in
Seremban. The survey activity supported by Herit8g@ech (M) SdnBhd, Seremban Municipal and Solichste
Management and Public Cleansing Corporation, M#@ayhe significant factors such as demographidilprcknowledge
and intention to practice composting were deterthirgs indicators of respondent’s attitudes towavdste management

in Seremban Municipal Territory.
KEYWORDS: Food Waste Composting, Green Ambassador, E-LagrBiosense Scheme

1. INTRODUCTION

Population and urbanization growth have increadedstandards of living and also waste generatiormaost
developing countries, improper waste managememtsléa various environmental issues such as fly ywton, bad
odour, leachate and other bad possible effectsh¢®al et al, 2008). The changing of lifestyle iseocof the factors
contribute to the increasing of solid waste prouurcas aresult of changes in consumption habits as wethasncreasing
affordability of consumer goodss one of developing countries, Malaysia is notlaesed from having a high volume of
municipal waste generated. It was reported th&0®3, the amount of solid waste generation pertagr day ranged
between 0.5 up to 0.8 kg but recent past rangedritadase to between 0.5 to 2.5 kg, especialljyénmajor city such as
Kuala Lumpur and Petaling Jaya (Johari et al, 2084) summarizing in table 1, it shows the quantfysolid waste

generated per day among the states in Malaysipefidod 1996 to 2009. Comparing the amount of setidte generated
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overall, we can see that there is arréasing pattern on the total solid waste generatedveryday as the year going 1
In 1996, it was recorded that total waste generstetbout 13,069 tons per day but in 2009, the atneas recorded mol
than two times the value recorded in 1996, 'h is27,283 tons per day. AccordingTtarmadi et al (200¢ five factor that
contribute to increase in Municipal Solid Waste {(MBin Malaysia, that is due fpopulation growth, rapid urbanizati

process, age structure population, and rapid eciungiowth.

As a fact, population in Malaysia during 1990 &2111 million and it continue to increase up to72%. million
in 2013, which is threefold to the number of pofiolaas recorded in 1980 (13.833 million). It iperted to increase t
to 70 millionby year 2020. In year 1980, the Malaysian life expecy was recorded at 68 years, while in year 2054
increase to 74 years. As the number of populatspeeally in urban areas and their expectancy goatto increase, tht
it will led to higher anount of solid waste produce (Tarmadi et al, 20Rdjution by solid waste and its management i
endemic problem that the municipal had tried tklover but not yet under control. Currently, mastnicipal use

landfill method to dispose food wastdere most of the sites are open dumping area (Mgra, 2009

As shown in Table 1, food waste and organic mdtariafound to have highest portion in solid wagt@eratec
in Malaysia which is ranged between from 32% to468. While reused and rede product such as plastic, paper
glass contribute about 11.8% to 25.2%, 6.3% to%%hid 1.4% to 5.5% eacFood waste composting can be considt
as one of the most suitable approaches for tredtiodegradable waste components (Pereira Neto Green 1999,
DSWA 1999). The application of organic compost osd will increase the amount of organic matterevehcan be use
to restore and preserve the environment (Stentift®87). In many municipalities, home compostingrisouraged as ps
of policy that want to reduce the waste collection (lRefsgaard 2010), to avoid greenhouse gas (GHGys@mns by ¢
significant amount compared to land filling withoemergy recovery (Mohareb 2004). Moreover, compgstiroduce:
useful by-product that cape used as soil conditioner which approximately 89%00 kg of compost can be produ:
from 1 ton of food waste (Brunt et al., 1985). Altigh there is a lot of benefit that can be gaimffood composting

however statistics provided by MHLG shows the demand for composting increase only at 1% déter years o

proposed.
Table 1: TheMaterial Composition of Municipal Solid Waste Obtained
from Various Studies end Site* (Chua Et Al, 2001)

Components 20007 2001° 2002° 20M03° 2004 2005° 2005 20078 2010"
Food waste 6BE.4 32 563 37.4 49.3 45 A47.5 42 43.5
& organics
Mix Plastic 11.8 16 13.1 18.9 9.7 24 NA 24,7 5.2
Mix Paper 6.3 20.5 8.2 16.4 17.1 7 8.5 12.9 2.7
Textiles 1.5 3.4 1.3 3.4 NA NA 2.13 2.5 0.9
Rubber and 0.5 = 0.4 1.3 NA NA NA 2.5 MA
Leather
Wood

0.7 7 1.8 3.7 MNA NA 4.41 5.7 NA
Y ard wastes

4.6 NA 6.9 3.2 NA NA 2.72 NA ™A
Ferrous T =

2.7 3.7 2.1 2.7 2 & NA 53 2.1
Cilass

1.4 55 1.5 2.6 3.7 3 MA 1.8 1.6
Pampers B s i i
o MA NA NA 5.1 NA MNA ™A 3.81 MNA
[ ] L

o 2.1 1.9 8.4 53 18.2 15 21.93 2.6 1.8

Total

10H0 1040 1Oy 100 1y 1 Oy 1Oy LD (Ll
Nepe: MA - Mot available.
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This indicate that either the weakness of the kedgé and skill among the public about the potewtigbod
composting or the policy itself. (Dinie and Mashit2009). Thus it is necessary to identify corebpem that influence the
acceptance and practicality of food decompose arttmnd/alaysian. Public basically has positive ititemto participate
in food composting if the opportunities, facilitied knowledge on waste separation at sourcedaguately provided by
representative local authorities (See Siwar, 201dL Karim et al, 2013). Thus there are need to ereddvelop and test a
new scheme in which can capture all these factppdrtunities, facilities, knowledge, good moralues and situational)

so that we can change the culture and sustainaigiement composting as a daily activity.

Biosense Scheme with two main components provigesential method to educate public and school obild
with approachable and convenient techniques, wheople will be guided by Green Ambassadors and tBblijau’ as
one of Computer-Supported Collaborative LearninpsBnse Scheme will raise the citizens’ awarenatis negard to
waste and to form new links and partnerships beatveeenmunity members, local authorities, and privsgetors. This is
different approach compared to recycling programvheh traditionally imposed top—down by the munadijuthorities
without taking public response towards waste misation on particular components of its implemeatatsuch as what
method the community people are willing to practisbat will be the reward incentive system wouldrbere attractive

for them or what economic instruments would regultustainable waste minimisation (Keramitsogld, 3.

2.0 METHODS
2.1 Questionnaire Design

This analysis is conducted to investigate the &ffeness of Biosense Scheme in educating and tenpal in
changing their behavior toward food waste compgst#pecifically, this study intends to capture dhigerence level of
achievement of respondents their level of knowlegggception and intention toward food waste cortipgdefore and
after they joining the program. According to Dimirand Rumrill (2003), a randomized quasi experinmere group
pretest-posttest treatment design is appropriagenoloyed. The questionnaire for this analysis #@esled into following
section:

e Section 1:Demographic profile

»  Section 2:Knowledge

*  Section 3:Action

» Section 4:Perception on Biosense Scheme
2.2 The Data Collection

The analysis of this study is based on primary dati®cted recently during pre-test survey amorspoadents in
Seremban. A total 15 questions was distributed3tb r2spondents among students from primary andndecy schools,
teachers, government staff, private staff and nmreghment organization (NGO) staff in Seremban .afdas project
involves the collaboration of Heritage Biotech (Bdin Bhd, Seremban Municipal (MPS) and Solid Wastamagement
and Public Cleansing Corporation (PPSPPA).
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Table 2: Details on Respondents

Respondents Ages Total
1) Students
a) Primary schools 11-12 years old 34
b) Secondary schoolg  13-15 years o|d 35
2) Government staff 104
3) Private staff iﬁjm 40 years 23
4) NGO staff > 41 years old 35

231

2.3 Case Study Selection

In Negeri Sembilan state of Malaysia, the Serenttiatrict is estimated 485 tons of waste generasedh elay,
45% of waste product is compostable waste. Foodewasmposting at source offers the perfect soluiiosolve the large
amount of dumped food waste as it prevents fronmgehrow into landfill (Health and Environment Dejraent,
Seremban Municipal Council, 2012). Hence, with isight method it may enhance the implementatiorioofl waste

diversion, therefore local authority need to kntw people acceptance before adopt it as a mandatory

2.4 RESULTS
2.4.1 Respondent’s Knowledge about Composting

Composting is one of the potential waste managegienients to divert waste generated to landfile Pbtential
of practicing composting are huge as 70% of Malysiastes are wet waste, which not easily recyxtbadry waste. In
Malaysia, the average components of MSW are gintdas with the largest categories consisting oddowvaste (45%),
plastic (24%) followed by paper (7%), iron (6%) dastly 3% for glass and others (Government of siks 2006).

Have vou heard about composting? Have you start composting
before?

14%

64%
B Yes 86% m Y es
ENo H Vo

Figure 1. Knowledge on Composting

With regard to solid waste minimization, the respemts were asked about composting. According tarEid.,
the findings revealed that 64% of the respondedt eard about composting. Only 36% of the respandewer heard
about composting either through formal or informducation about composting. Otherwise, about 86%efespondents
never start any composting activities before, whitdy 14% already start producing compost by thlwim or with
guidance from others. The reasons given by thdse already start composting states that compostiagyood for the
environment, especially to those who willing toued amount of waste generates at home. For thosenethpracticing

composting, few factors have been listed. Accordmfigure 2, more than 50% of the respondent aigiteset bad odor of
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food waste was the main reason people do notatarposting. About 45 of respondents states thene i&cilities to do
composting are another main factors impeding ontevasnimization. These results shows presented ttiet will do
composting if the government provides the toolshsas composting bin and accessories to keep aratadeptheir
household waste.

Factors hindering composting
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Bad odour Lackof space/time  No facilities to do Cost Can't see the
composting importance of

composting

Figure 2: Factors Influences Composting

2.4.2 Factors Influence Process of Food Waste Conygiimg

Factors that influence food waste composting
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Figure 3: Factors Influence Food Waste Composting

Based on Figure 3, we can conclude that the majupfs influence our respondent to do compostittigigcis
their attitude towards environment (17%), odorg thidl come out during the process (14%), time takker composting
(12%) and their knowledge about composting (11%jetms of attitude, Paengkaew et.al (2006) obsktivat majority of
Asian students appeared to have lack of envirormheansciousness and attitude needed to proteicteheironment.
Therefore it is important to develop skills, awass, and attitude and put in to practice. Howether stream of education
especially for science students showing a significdifference on attitude which have learn on sochapters on
environmental pollution and waste management inr tbeurse and therefore they are little aware réigar waste
management.. Habit is the major challenge that @exrio change to make sure people accept thisifestyle. On the

other hand, rest of the respondent claims thattisg¢ apparatus and safety during composting aréetist affected factor
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towards composting. While the factors such as catipg site can be as the problem to those whoifiven apartment,

condominium or small houses without free lot.

People Acceptance towards Biosense Scheme

People Acceptance towards Biosense Scheme

30 - B Strongly agree

m Agree

Neither Agree or
disagree

® Disagree

¥ Strongly disagree

E-learning system Green Ambassador ~ Demonstration/workshop

Figure 4: People Acceptance towards Biosense Scheme

Since 2012, Heritage Biotech had conducted vanwagrams in order to encourage public communitiuces
their wastes by composting. The feedback fromibigtion of previous questionnaire was used to etalthe acceptance
towards activities under Biosense scheme. Accorttngigure 4, about 30 out of 100 respondents gtyoagree that
e-learning system through Bonus Hijau be as gootstth educate people on composting. Through etilegrsystem,
Bonus Hijau has been introduced as the official sitelHeritage Biotech. This website provides tHerimation regarding
food waste composting, instead some animation gealvistepwise on how to produce compost. Hence, ofasthool

students who tends to know about composting cam tef Bonus Hijau as their reference.

Otherwise, the role of Green Ambassador (GA) $o @referred to create awareness of among schddierh
on the importance of composting as more than 2foredents strongly agree with this method. The ingmrrole of GA is
to approach the target groups in order to triggeir tattention towards food waste composting. W fespondents stand at
disagree and strongly disagree with this approagha@proach. Thus, to approach our target groupgram such as
demonstration and workshop, hands on activity amgtdack program have been conducted to attractl@soattention
towards composting. During the demonstration andkslmp session held by Heritage Biotech, almostespondents
gave the positive response towards the presentatidrslideshow done by the Green Ambassadors. Bhieshop which
has been held since 2012 include briefing abouy&eddank, Food Waste Composting Demonstrationtddents and
teachers and Bio Organic Garden implementationinguysrogram of Recycle Bank, a briefing on recyglprogram has
been held to encourage the students practice irgyof used materials (waste) into new productsis Titrogram is
actually as an effort to support the reduction abte to landfill by segregating the used mateatkources. The concept
of this program is every student who recycle thedumaterial needs to collect the point for eachm itend able to redeem
with special prizes prepared by Heritage Biotecmother program under this system is Bio Organic déar
Implementation which involved the implementationBi® Organic fertilizers from composting food wasteplant and
soil. This program involves the members of Scie@lé, Natures Club, Decoration & Hygiene Unit anc&ive & Skill
Association. Our GA will provide the plants, BioiE@io Organic fertilizers and also others appasator planting. The
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steps to grow plants and seeds were taught and tjosrend advice are given to take care of thetplatil it grows well.

Otherwise, hands-on activity method has been appbeapproach our school children. This is goodgdbool
students who prefer direct approach on how to prediompost properly, instead of listening and wiaghiechniques.
Indirectly, the participant can also learn abounposting techniques more effectively by doing @rtiselves. Still, some
of respondents are not agreed with the hands-admitactBad odor from collected food waste, dirty a&ll as not
interested in composting could be the factors tledysed for this approach. Thus, more efforts grromements could be

made to eliminate odor during composting by intmdg new technology.

Buy Back program has been introduced since sompl@eull not practice composting unless composhdpri
benefit to them. Through this program, Heritage t&h will buy back the compost which has been pteduby
community and a “Bonushijau” point was given. Wirtain “Bonushijau” points collected, public cadeem attractive
items, such as electrical appliances, IT gadgetsyd items, sport items and communication deviea aeward. Other
than composting, Heritage Biotech also encouragestwnity to recycling. Community can collect theyeable items
with minimum 30 kg to exchange for the “Bonushijaadints. Overall, public acceptance on this proggawe positive
responses agree with this program. Nevertheless ptbgram is good method to be carrying on in rieitancouraging
people involve in composting activity.Based on thsults obtained from this survey, it is necesdarygovernment to
make a prompt action in increasing public awaremdssit proper waste management for future genetaoe of the
main action is expose more on proper waste managetim®ough education sector (Blanchard, 1995), astraf Asian

countries had already introduce environmental etitutat primary, secondary and tertiary levels (&fia, 2003).

2.4.4 Bonus Hijau Website

Is e-Learning an Effective Method to
Educate People on Composting?

A%
es
B No
6%

Figure 5 (a): Is E-Learning an Effective Method toEducate People on Composting

I will wisit this page to obtain more
information on composting

15%
-s

85% mNo

Figure 5 (b) I Will Visit This Page to Obtain More Information on Composting

E-learning is another new communication tools tpriowe the process of learning about new things tieraterm
same as e-learning includes online learning, digtdearning, technology based training, web bassgding or computer
based training. Under Biosense's scheme, BonuauHijad been introduced as the official website thr Green
Sustainable project. According to Figure 5(a), dat88% respondents agreed that e-learning is anteféetool to educate

public especially school children. Most of our re@sgents reveal Bonus Hijau is such an interestiegsite as various
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informations can be obtained such as stepwise methocomposting. The use of animation in Bonus tHahout food

waste composting capable to attract school childegt access this website for more information.

Otherwise, based on Figure 5(b), 85% of the respotsdagreed to visit Bonus Hijau website to findreno
information about composting at anywhere and argtirtence, this website should kept updated andaweprso that
more people will aware of this website in future, mowadays people tends to surf internet when tiesd to know
something. However, approximately 15% of resporgleafused to visit e-learning website for certadasons which
probably due to limited access to internet at hasevell as schools.Several factors that causersibgais an effective
method of education include the flexibility, coniamce, accessibility, reduce the time as well ast.cBonus Hijau
website can be easy and quick accessibility anytimé anywhere where people can easily access saresources
regarding food waste composting particularly in BerHijau website. Additionally, publics also caet gmmediately

feedback to their questions or problem regardingpod waste composting when using online services.

Figure 6 indicates the percentage of respondents vigits Bonus Hijau website in range of JanuanAmil
2013. The date reveals that most of our respondardsdecided to visit the Bonus Hijau website affgk and
demonstration is given. Hence, it shows that peaptaally want to know more about the food wast@pasting and learn
it by themselves. However, more action must be niadeder to promote this website to the public &ameénsure more
people are aware of this website to help them ttinge started in food waste composting. On the othand,
approximately 15% respondents are refused to gi#tarning even after the briefing and demonstnatib food waste
composting. As mentioned before, most of our targgpondents are school children, thus, it careba that no or limited

access to the internet at home as well as schodd t@ the main factor that they refused to visit Bonus Hijau website.

’ == January
\ =i—February

o /
- | \ March

40 o == April
20 _M A{‘%ﬁ‘”
- i T T T T T T T T T T T T T

0 +—T——T T T T T T T T M T T T T

Number of Visitors
=
(=]

01234567 8910111213141516171819202122232425262728293031

Day(s)

Figure 6: Monthly Website Visitors

Bonus Hijau website (www.bonushijau.com) has beevetbped to promote composting activity and alseese
as the source of information to deliver knowledgewt composting. The evaluations of the websitéorisre started on
17th January 2013. This website is introduced amaimpted to the community throughout road tour thost and
demonstrate composting. Green Sustainable Propectben started on "L7anuary 2013 however the response of the
teachers and laboratory assistant not very promigiith 9 visitors. This might be the focus at thiate was mainly on
composting practice. On 8Manuary 2013 the webpage had received 29 visiftes visit to SK Seremban 2A. For the
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following week, website had received 38 visitorsule from the visit to the SK Taman Dusun Nyior. éen be seen, the
website had vast number of visitors of Bebruary 2013 with 113 guests. This number mighthe response of the
students after visit to SMK DatoShiekh Ahmad andveh that the students are welcomed eLearning vetly wWowever
there was overwhelming number of visitor on™18nd 28" March 2013 with 179 and 116 visitors respectively.
The visitors’ maybe comes from the students fromS&KKelana which Biosense team had made food wastgosting
demonstration a week before. Thus, this statisdesals that public is capable to accept e-learmathod as a tool to find
more information about compost.

2.4.5 Green Ambassador (GA)
(i) Does GA help you during Composting?

Does GA help vou during composting ?

HYes
H No

Figure 7: Role of Green Ambassador (GA)

According to Figure 7, 70% of our respondents aginaeGreen Ambassador (GA) helps a lot during amstipg.
The role of GA helps to give information and edecathools students about the importance of consenvand
preservation of environment through compost usimgdfwaste. During our visit to schools, GA has bassigned by
students as a role model to practice green corieagtvironment. Students with better awareness ridsvaocial duty are
more aware towards environmental awareness (Ast0ihl).

(ii) How Often Do You Meet Your GA during Composting Program?

How often do you meet your GA during composting
program?
11% 9%

B Never
B 1 months
3 months
B Every week
® Every month

Figure 8: Frequency Meet Green Ambassador (GA)
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Figure 8 shows the frequencies of school studentetenthe GA during composting activity program.
The frequencies are based on scales never, 1 nidmionths, every month and every week. Accordinthte analysis,
43% of our respondents meet their GA for every weelupdate their results on composting activiti28% of our
respondents claims that meet GA for once in 3 n®mntith possibilities not practicing the compostagivities. But the
higher percentage of our respondents meet GA feryeweek shows positively impact towards this systeith high

possibilities practicing composting.
CONCLUSIONS

According to this analysis, most of our respondee not heard about composting before and havstaxtany
composting activity. Most our respondent agreedtirt composting and share this knowledge with retlieall the
facilities for composting process are provided.fhlglities and lack of knowledge about proper tegha are the common
problem faced by most of the respondents refusqutdotice composting. In terms of the best metlwgromote food
waste composting, our respondents agreed that lmandstivity is more preferable, to get directle goroper method and
procedures of doing and handling composting. Iritenid Biosense Scheme with two main componentsiuBdijau and
Green Ambassador (GA) should be continuously proned to be as the medium in promoting compostingutolic

community and school children.
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