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The plastics manufacturing industry is one of the most dynamic and
vibrant growth sectors in Malaysia. It achieved an average growth
rate of 15% during last 11 years due to the robust rate of Malaysian
economy. Malaysia plastics industry had developed a highly diversified
sector producing an array of products including automotive components,
electrical and electronics parts, components for the telecommunication
industry, construction materials, housewares products, packaging
materials and toys.

It was reported that about 2 million tonnes of resins for the plastics
industry are produced locally in Malaysia per annum (MPMA, 2010).
However, information on plastics wastes and plastics recycling activities
from manufacturing industry are very limited, as most of the solid waste
studies done are focusing on Municipal Solid Waste (MSW) in general,
where plastics wastes constitute the third largest waste tonnage, next to
putrescibles waste and paper.

In order to further investigate the existing plastics manufacturing and
recycling industries in Malaysia, the Jabatan Pengurusan Sisa Pepejal
Negara (JPSPN) under the Ministry of Housing and Local Government
(MHLG) had initiated ‘A Study on Plastics Management in Peninsular
Malaysia”(hereinafter refer to as Study). This report presents the findings
of the Study which was carried out by Golden Ecosystem Sdn Bhd
(GESB) throughout Peninsular Malaysia from April to December 2011.
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In this Study, three (3) distinct categories of respondents were chosen
EXECUTIVE to help update the status of current plastics management in Peninsular
SUMMARY Malaysia. These respondents were made of Plastics Manufacturers (PM),
Plastics Recyclers (PR) and consumers. Each category responded to
different issues with the aim that the related findings able to contribute
and assist decision makers to formulate a sound macro and possibly
micro policies to address issues in the industry.

Plastics manufacturers were asked questions on several issues relevant
to their business such as packaging, where it commands the highest
percentage at 45% of total production by product category. This study
finding is comparable to MPMA figure which stands at 42%. In the
production by type of resin, HDPE and LDPE dominated with 24% each,
followed by PP and PET/PETE with 13% each.The plastics manufacturers
top three obstacles in terms of production of degradable/ biodegradable
plastics are expensive cost (31%), technology not available (20%),
insufficient raw material (12%) and low market demand (10%).

In the recycling business, about 70% of the local supply for recycled
plastics is in resin form whilst the remaining is in crush form (30%). This
is almost identical to the export market where recycled plastic in resin
form constitutes approximately 63% and another 37% is in crush form.
Recyclers have two major concerns which are plastics collection activity
for processing purposes and selling the product. In collection activity, the
key barriers are products made of mixed plastic, multi-layered plastic,
soiled mixed, manpower and collection cost. With regards to selling of its
product, the survey has identified commodity price as the top problem.

More than two-third of consumers surveyed support “No plastic bag on
Saturday campaign’ There are some 10% of them are even willing to pay
20 sen for each plastic bag they are going to use. Overall, it shows that
65.7% or 177 of the respondents knew about degradable plastics. 88.6%
or 239 responded their support to the degradable or biodegradable plastic
bag. In terms of response to replace the normal plastic bag with the
degradable or biodegradable plastic bag, almost 86% of them agreed.

The plastics inventory flows are produced from both secondary data
sources and survey study conducted. This plastics inventory flow is
established to be appropriate for the Malaysia plastics industry. The
findings of the secondary data flow have established that: (1) the
plastics waste comprises 11% of the solid waste generated in Peninsular
Malaysia, and (2) the recycling rate of plastics is 7kg/capita/year. The
local consumption of products and recyclable plastics in 2010 to be
941,840 tonne and 150,488 + X tonne, respectively. ‘X’ being the amount
of recyclable plastics retrieved by collectors, scavengers and others
from the landfills and dumpsites which can not be ascertained from the
study.
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[ABBREVIATIONJ

ABS Acrylonitrile butadiene styrene

AP Import license

CO2 Carbon dioxide

DOSM Department of Statistics Malaysia

EIA Environmental Impact Assessment

EMP Environmental Management Plan

EPR Extended Producer Responsibility

EPS Expanded polystyrene

GESB Golden Ecosystem Sdn Bhd

GLC Government-linked companies

GPPS General purpose polystyrene

HDPE High-density polyethylene

HIPS High impact polystyrene

HS Harmonized System

H20 Water

ITA Investment Tax Allowance

JICA Japan International Cooperation Agency

JPSPN Jabatan Pengurusan Sisa Pepejal Negara
(National Solid Waste Management Department)

KPKT Kementerian Perumahan dan Kerajaan Tempatan
(Ministry of Housing and Local Government)

LCA Life Cycle Analysis

LCD Liquid crystal display

LClI Life Cycle Inventory

LLDPE Linear low-density polyethylene

LDPE Low-density polyethylene

MATRADE Ministry of Domestic Trade and Consumer Affairs

MIDA Malaysian Industrial Development Authority

MITI Ministry of International Trade and Industry

MPMA Malaysia Plastics Manufacturers Associations

MSW Municipal Solid Waste

MT Metric tonne

PA Polyamides

PAYT Pay As You Throw

PC Polycarbonate

PMMA Polymethyl methacrylate

PE-LD Low-density polyethylene

PET, PETE Polyethylene terephthalate
PETRONAS Petroliam Nasional Berhad

PM Plastics Manufacturers

PP Polypropylene

PR Plastics Recyclers

PS Polystyrene

PVC Polyvinyl Chloride

RFID Radio Frequency Identification
RM Ringgit Malaysia

R&D Research & Development

SPI Society of the Plastics Industry
SAN Styrene acrylonitrile

Vs Versus
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This Study was conducted in accordance to the Terms of Reference

(TOR) set by JPSPN dated 16" September 2009 [reference no: KPKT/ ABOUT THE
JPSPN(S)1 004/1/1/1(14)] as in Appendix A. The Study boundary is STUDY
limited to 10 (ten) categories of plastic raw material or resins presented
below:
Polyethylene Terephthalate High Density Low Density Polyvinyl Chloride
(PET, PETE) Polyethylene (HDPE) | Polyethylene (LDPE) (PVC) FefpEmn ()
Acrylonitrile- Others
Polystyrene Polymethyl . )
(PS) Methacrylate (PMMA) butadle('ro\‘rées )styrene Polycarbonate (PC) _

1.1 DESCRIPTION ON TYPES OF PLASTIC RESINS

There are over 100 types of plastics but only 6 (six) types of plastics
are the most common, and these are identified with a number
used to facilitate their classification for recycling, given that the
characteristics of the plastics often require that they be recycled
differently. As shown in Table 1 (page 3), types of plastic resins
and their respective symbol codes and classification with a single
digit ranging from 1 to 7 and surrounded by a triangle of arrows
were designed by The Society of the Plastics Industry (SPI) in
1988. The recycling numbers and codes are so classified to allow
consumers and recyclers to differentiate types of plastics while
providing a uniform coding system for manufacturers. In general,
there were four (4) categories of plastics recyclability:

A Study on Plastic Management in Peninsular Malaysia - Final Report



a) Easy Plastics to Recycle

The easiest and most common plastics to recycle are made
of polyethylene terephthalate (PETE) and are assigned the
number 1. Examples include soda and water bottles, medicine
containers, and many other common consumer product
containers. Once it has been processed by a recycling facility,
PETE can become fibrefill for winter coats, sleeping bags
and life jackets. It can also be used to make bean bags, rope,
car bumpers, tennis ball felt, combs, cassette tapes, sails for
boats, furniture and, of course, other plastic bottles.

Number 2 is reserved for high-density polyethylene plastics.
These include heavier containers that hold laundry detergents
and bleaches as well as milk, shampoo and motor oil. Plastics
labelled with the number 2 is often recycled into toys, piping,
plastic lumber and rope. Like plastic designated number 1, it
is widely accepted at recycling centres.

b) Plastics Less Commonly Recycled

Polyvinyl chloride, commonly used in plastic pipes, shower
curtains, medical tubing, vinyl dashboards, and even some
baby bottle nipples, gets number 3. Like numbers 4 (wrapping
films, grocery and sandwich bags, and other containers
made of low-density polyethylene) and 5 (polypropylene
containers used in tupperware, among other products), few
municipal recycling centres will accept it due to its very low
rate of recyclability.

c) Useful Plastics to Recycle
Number 6 goes on polystyrene (Styrofoam) items such
as coffee cups, disposable cutlery, meat trays, packing
“peanuts” and insulation. It is widely accepted because it can
be reprocessed into many items, including cassette tapes
and rigid foam insulation.

d) Hardest Plastics to Recycle

Last, but far from least, are items crafted from various
combinations of the aforementioned plastics or from unique
plastic formulations not commonly used. Usually imprinted
with a number 7 or nothing at all, these plastics are the most
difficult to recycle and, as such, are seldom collected or
recycled. More ambitious consumers can feel free to return
such items to the product manufacturers to avoid contributing
to the local waste stream, and instead put the burden on the
makers to recycle or dispose of the items properly.
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Table 1: Plastic resin coding and product details

Resin
Codes/
Symbol

Name

Properties

Product Applications

Products Made with
Recycled Content

n,
oo

PETE

Polyethylene
Terephthalate
(PET, PETE) is
clear, tough and
has good gas
and moisture
barrier properties.
g ¥
3

) s
= Y

i‘lu

Clear and optically
smooth surfaces
for oriented films
and bottles.
Excellent barrier to
oxygen, water and
carbon dioxide.
Heat resistance
and microwave
transparency.

High impact
capability and
shatter resistance.

Plastic bottles for soft
drinks, water, juice,
mouthwash.

Food jars for peanut
butter, jam.

Fibres for clothing and
carpets.

Food containers.
Strapping.
Engineering plastics
for precision-moulded
parts.

Fibre (polyester) tote
bags, fibre for carpet,
comforter fill.
Containers for food,
beverages and non-
food items.

Film and sheet.
Strapping.

&A

HOPE

High Density
Polyethylene
(HDPE) is a
thermoplastics
made from
ethylene. It is
used in many
food packaging
applications that
do not require
oxygen or carbon
dioxide barriers.

s

Excellent barrier
to water and most
solvents.

Higher tensile
strength compared
to other forms of
polyethylene.

Bottles for food and
non-food items.
Bags for groceries and
retail purchases.
Cereal box liners.
Reusable shipping
containers.

Injection moulding
applications,
extruded pipe and
conduit plastic wood
composites and wire
and cable covering.

Bottles for non-

food items such as
shampoo, detergent,
motor oil.

Film and sheet.
Plastic lumber for
outdoor decking,
fencing and picnic
tables.

Polyvinyl
Chloride (V or
Vinyl or PVC)
has excellent
transparency,
chemical
resistance,
long term
stability, good
weatherability
and stable
electrical
properties.

Resistance to
grease, oil and
chemicals.
High impact
strength,
brilliant clarity
and excellent
processing
performance.

Rigid packaging
applications include
pipe and fittings,
siding, carpet backing
and windows.
Flexible packaging
applications include
wire and cable
sheathing, insulation,
film and sheet, floor
coverings, synthetic
leather products,
coating, blood bags
and medical tubing.

Packaging, binders,
decking, panelling,
gutters.

Mud flaps.

Film and sheet,
flooring.

Cassette trays.
Electrical boxes,
cables.

Speed bumps, traffic
cones.

Garden hose, mats.

A Study on Plastic Management in Peninsular Malaysia - Final Report
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Resin

Products Made with

(A

LDPE

wire and cable
applications. It

is versatile and
suitable for a
wide variety of
processing, be

it rotomoulding,
injection, blowing,
or extrusion.

9
0 |

beverage cups.
Container lids.
Squeezable bottles.
Injection moulding
applications, adhesive
and sealants; and wire
and cable coverings.

Panelling.
Landscape timber,
outdoor lumber.

g;:rebill Name Properties Product Applications Recycled Content

Low Density
Polyethylene
(LDPE); Linear
Low Density Toughness, Bags for householq
Polyethylene flexibility and SENEEGE, €177 GIEENE), o
(LLDPE) is fransparency. brea_ld, f_rozen food. e  Shipping enve!opes.
predominantly ey S_hrlnk film and stretch | o Garbage can |.|ners_
used in film el R film. *  Floor tile, furniture.
applications acids, bases and et gRa e * Film and sheet.
and also in vegetable oils. milk cartons, hot/cold e Compost bins.

)

L)

Polypropylene is
known for its high
melting point,
which makes it
ideal for holding
hot liquids that
cool in the bottles
(for example,
ketchup and
syrup). It can be
manufactured

to be flexible or

Excellence
resistance to
chemical.
Excellent optical
clarity in biaxially
oriented films
and stretch
blow moulded
containers.

Low moisture
vapour
transmission.

Containers for yogurt,
margarine, takeout
meals, and deli foods.
Medicine bottles.
Bottle caps and
closures.

Fibres, appliances and
consumer products
including carpeting
and automotive.

Automobile
applications such as
battery cases, signal
lights, battery cables,
brooms and brushes,
ice scrapers, oil
funnels, bicycle racks.
Garden rakes, storage
bins, shipping pallets,
sheeting, trays.
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Resin
Codes/
Symbol

Name

Properties

Product Applications

Products Made with
Recycled Content

Polystyrene (PS)
can be rigid or
foamed. It has
relatively low
melting point.
General Purpose
Polystyrene
(GPPS) which is
clear, hard and
brittle is used

in medical and
food packaging
and laboratory
ware. Expanded

Excellent moisture
barrier for short-
shelf life products.
Excellent optical
clarity in general
purpose form.
Stiffness in both

Food service items
such as plates,
cups, bowls, cutlery,
containers.

Thermometers, light
switch plates, thermal
insulation.

A POIYSty-rene ;g?r:]nsed and ngld . Protective foam ° Egg cartons.
5 (EPS) is Low densit 7] packaging for furniture e Plastic moulding.
L commonly il stiffneis and electronics items. e Expandable
PS extruded into e e Compact disc cases. polystyrene (EPS)
sheets for in foamed S ) .
. applications e Building insulation. foam protective
;nnadklfri]sghrPrZ;; Low thermal * Medical products. packaging.
and egg crates. conductivity © Tos.
High Impact and excellent
Polystyrene insulatign .
(HIPS) is used properties in
for packaging foamed form.
and durable
applications.
A
S O\
»
Other plastics
including
Polycarbonate
’ \ (PC), Styrene Dependent
ri Acrylonitrile on resin or e Custom prod_uots,
L (SAN) combination of bottles, plastic lumber
OTHER Acrylonitrile resins.
Butadiene
Styrene (ABS),
nylon or acrylic.
Polycarbonate
ijs,(e:c)j Ifi;mdely e Compact discs.
STENEITe Excellent : \F/{;c:wtdzwlelrccj;f lazin
thermoplastics. toughness and proor glazing.
b A e Baby feeding bottles.
ExceIFI)ent thé,.rm al e Electrical components.
- stabilit e Safety helmets and
| L s 4 headlamp lenses.
b
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Resin

Products Made with

A

Codes/ Name Properties Product Applications Recycled Content
Symbol

Acrylonitrile-

butadienne-

styrene (ABS)
has superlative
surface quality,
colourfastness
and luster
features.

Often found

as automotive
interior and
exterior trim
components.

e Good balance

of properties
(comprises three
monomers —
Acrylonitrile,
Butadienne and
Styrene).

e Excellent

toughness,

strength and
resistance to
temperature.

Telephone handsets,
computer and other
office equipment
housings.

Lawn mower covers.
Safety helmets.
Luggage shells.
Pipes and fittings.

Acrylic has
excellent clarity
(crystal-like)
and excellent
weatherability.
The group
includes several
materials such
as Polymethyl
Methacrylate
(PMMA). PMMA
is excellent to
weather, thermal,
chemical and
impact.

e Excellent

resistance

to weather
(particularly
ultraviolet light),
impact, thermal
and chemical.

Food handling trays.
Tail and indicator lamp
lenses.

Baths and basins.
Skylights and
advertising displays.
Medical disposables.
Magnifying lenses.

s
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13

OBJECTIVES OF STUDY

The objectives of the Study are to:

a) Establish an inventory on plastics industries and the
generation of plastic products in Malaysia (such as plastic
bags) including the flow of plastic materials in and out of
the country;

b) Investigate the current plastics waste management in
Malaysia including plastics recycling industries;

C) Identify the main obstacles faced in plastics recycling and
substitution of plastics usage in Malaysia;

d) Assess the feasibility of using degradable or biodegradable
plastic and other possible substitutions materials; and

e) Recommend measures to overcome the identified obstacles
for reuse and recycling of plastics in Malaysia.

STUDY APPROACH

In general, study was conducted based on the following

approach:

a) Desktop survey

Inventory list of existing PM and PR were based on
Malaysian Plastics Industry Directory 2009/2010, KPKT
Directory 2005/2006 and website www.plastics.com.my.
Available information about plastic products, usage,
import and export of final products and raw material/
resins including plastics recycling were obtained from various
sources and agencies such as Department of Statistics,
Customs Department, Malaysian Plastics Manufacturing
Association (MPMA), Ministry of International Trade and
Industry (MITI), Malaysian Investment Development Authority
(MIDA), Malaysia External Trade Development Corporation
(MATRADE), Local Authorities, and etc.

Interview survey

Interview surveys were conducted on the selected PM and
PR throughout Peninsular Malaysia based on inventory list
as shortlisted during desktop survey. Identifications of PM
and PR were based on 10 categories of plastics as stated
in the TOR.

The Study team comprises members who are well versed
with solid waste management environmental management
and legislations. List of the Study team members is attached
in Appendix B.

Data collected during the survey was based on sets of
questionnaires filled and returned by respondents. These sets
of questionnaires have been presented to and approved by
the Steering Committee of this Study. Three (3) different sets
of questionnaires were forwarded to respective respondents,
namely Appendix C1 for PM, Appendix C2 for PR and
Appendix C3 for consumers.

A Study on Plastic Management in Peninsular Malaysia - Final Report
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SAMPLE SIZE FOR SURVEY

Sample size for survey activities was determined based on the
inventory list above. The determination of the sample size is in
accordance to the Yamane (1967)" formula, which is commonly
used in any statistical analysis.

Sample Size Calculation:

ne— N
1+ N (e)?

where;
n = sample size of PM to be interviewed in Peninsular Malaysia
N= total number of PM in Peninsular Malaysia (=1218)
e = degree of confidence (=0.05)

1218
1+ 1218 (=0.05)

=301

Based on the above formula, the sample size for PM (n) is 301
out of total 1218 (N). This was achieved with a 95% degree of
confidence (e) (P=0.05, 5% error).

As for PR, sample size in Peninsular Malaysia is 173 which cover
all the identified companies of plastics recyclers. The breakdown
of sample size for each state is presented in Table 2 below.

Table 2: Sample size for inventory activities

Plastics Manufacturers (PM) Plastics Recyclers (PR)
Region State Numbers of | Recommended Numbers of Recommended
Industries Sample Size Industries Sample Size
Perlis - - - -
Northern Kedah 47 12 5 5
Pulau Pinang 199 49 47 47
Perak 129 32 14 14
Central Kuala Lumpur 164 41 16 16
Selangor 414 102 53 53
Pahang 5 1 2 2
Eastern Terengganu 2 0 1 1
Kelantan 5 1 2 2
Negeri Sembilan 26 6 3 3
Southern | Melaka 26 6 1 1
Johor 201 50 29 29
TOTAL 1218 301 173 173

! Yamane Table can be sourced from Statistics, An Introductory Analysis, 2™ Ed., New York. Harper and Row.
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2.1

As governed by the terms of this study, there are three (3)
main categories of respondents’ namely plastics manufacturers
(PM), plastics recyclers (PR) and consumers. Each category
of respondents provided information and insights into three (3)
main subjects under study which are firstly, the total production
of plastic products in which later it was broken down into local
consumptions and export of plastic products, secondly, recycling
of plastic products and waste in which later they were generated
into export of plastic products and waste and lastly; to obtain
consumers’ perception and recommendations on ‘no plastics day
on Saturday’s’ campaign and; simultaneously assessing their
knowledge about ‘biodegradable and non-biodegradable’ plastic
bags.

UPDATED INVENTORY LIST

At the end of the study, the inventory list of plastics industries has
been updated to the final tally of 1,218 for PM and 173 for PR. This
statistic is summarised in Table 3 (page 10) with two (2) types of
classification which is MPMA members and non-MPMA members
for easy tracking.

In the lists presented earlier during inception and interim report,
where no interview survey was done, the reported total numbers
for inception report were 1,483 for PM and 88 for PR; while for
interim report, 1,908 for PM and 150 for PR.

PROFILE OF
RESPONDENTS

A Study on Plastic Management in Peninsular Malaysia - Final Report
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Table 3: Numbers of plastics manufacturers and recyclers identified for the survey

Plastics Manufacturers (PM) Plastics Recyclers (PR)
Region State MPMA- Non MPMA- MPMA- Non MPMA-
members members members members
Perlis = = = -
Northern Kedah 27 20 3 2
Pulau Pinang 95 104 15 31
Perak 75 54 7 7
Central Kuala Lumpur 57 107 2 14
Selangor 276 138 18 35
Pahang 4 1 - 2
Eastern | Terengganu 2 0 - 1
Kelantan 3 2 1 1
Negeri Sembilan 12 14 1 2
Southern | Melaka 15 11 1 -
Johor 114 87 17 13
Sub-total 680 538 65 108
TOTAL 1218 173

10  AlStuayjon

Based on the above tabulated inventory, it shows that Selangor
recorded the highest total number of PM and PR followed by Johor,
Pulau Pinang, Kuala Lumpur, Perak, Kedah, Negeri Sembilan,
Melaka, Pahang, Kelantan and Terengganu. No PM neither PR
were recorded in Perlis. The only company previously existed in

Perlis has been closed down at the time of the Study.

Detailed lists for PM and PR by State throughout Peninsular Malaysia
are tabulated in Appendix D and Appendix E respectively.

m%ﬁmaﬁmﬂ




3.1

Plastics industry plays an important role in today’s sustainable
development across environmental, societal and economic

PLASTIC

aspects of daily lifestyle but not limited to: INDUSTRY
¢ Improving safety (i.e. plastics pipes to transport drinking water
and also for sewage system);
e Protecting the environment (i.e. in transportation sector such
as in cars and airplanes where plastics parts and composites
used reduced the weight which consequently lower the fuel
consumption and CO, emissions);
¢ Providing convenience and hygiene (i.e. plastics packaging in
food and medical industries); and
¢ Saving energy (i.e. in electrical and electronic appliances such
as flat screen LCD monitors and television where plastics
consume only a third of the energy from traditional cathode
tube-technology).
WORLD MARKET AND DEMAND
The production of plastics in the world has been in steady
increasing trend since 1980 from 60 million tonnes to more than
230 million tonnes in 2005. The market and demand for plastics is
tremendous across the world Figure 1 below.
Figure 1: World plastics production
m tonnes
250
2002
£00 m tonnes
200
150 W orld
198%:;
100 m tonnes
100 :
1976:
50 m tonnes
50
1950
1.3 m tonnes
0 &
1850 1960 1970 1980 1950 2000

Note: Based on estimates by European Market Research & Statistics Working Group. They include thermoplastics,

thermo sets, adhesives, coatings and dispersions. Fibres are not included.
Source: Plastic Europe (2010)

Plastics consumption analysis by Plastic Europe (2007) as shown
in Figure 2 (page 12) revealed that the plastics consumption per
capita in North America and Western Europe is 100 kg/year and
grow to 130 kg/year per capita in year 2010. Per capita consumption
in developing countries in Asia is currently around 27 kg/year.
The demand for plastics materials for Asia is increasing 6.2% (as
shown in red arrow in the chart) and expected to continue growing
due to the developing economies within the region. Therefore, the
market and demand for such material is relatively on the high side
and consumption per capita in this region has the highest growth
potential.

A Study on Plastic Management in Peninsular Malaysia - Final Report
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Figure 2: Plastics material demand (in kg/year per capita)
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Note: * - locally converted volumes without adhesives, coatings, dispersions, etc.
Source: Plastics Europe (2010)
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3.2

3.2.1

MALAYSIAN MARKET AND DEMAND

Export and Import of Plastic Resins

Plastic resins are categorized as commodity resins and
engineering resins. The commodity resins category includes
polyethylene (PE) which generally comprises polypropylene
(PP), polystyrene (PS), polyvinyl chloride (PVC) and acrylonitrile
butadiene styrene (ABS). Other plastic resins are categorised
as engineering resins which have higher material strength and
commonly used in electric and electrical industry.

Statistics on export and import of plastic resins from year 2006
to 2010 based on ten? categories of plastic resins are sourced
from MATRADE. Data in values (Ringgit Malaysia or RM) for
export and import are presented in Table 4 (page 15) whilst data
in weight (tonnes) are presented in Table 5 (page 16).

Based on the above tabulated data, the total values for export by
category of plastic resins were simplified as shown in Figure 3
(page 17) and import values in Figure 4 (page 17). From these
figures, it can be concluded that LDPE and ABS have the highest
export values whilst LDPE and ‘others’ are the top in the import
market by values. ‘Others’ comprises acrylic, polyamides (PA) or
commonly known as nylon and epoxy resin. Epoxy resin is the
highest imported value under the ‘others’ category of resins.

Figure 5 (page 18) and Figure 6 (page 18) depict the percentage
of exported and imported plastic resins by weight. Similar trend
is observed for exported resins of which LDPE and ABS being
the most exported resins by weight. As for import market, the
highest resins are dominated by LDPE and HDPE.

Generally, imported resins are still high despite the fact that
Malaysia’s own substantial high level of resin production.
This anomaly is caused by the differing grade requirement by
domestic manufacturers vis-a-vis international manufacturers.

Ten categories being identified for this Study are Polyethylene Terephthalate (PET, PETE); High
Density Polyethylene (HDPE); Low Density Polyethylene (LDPE/LLDPE); Polyvinyl Chloride
(PVC); Polypropylene (PP); Polystyrene (PS); Polymethyl Methacrylate (PMMA); Acrylonitrile-
butadienne-styrene (ABS); Polycarbonate (PC); and Others (limited to acrylic, polyamides (PA)
and epoxy resin).

A Study on Plastic Management in Peninsular Malaysia - Final Report

13



14

3.2.2

Table 6: Plastic resins producers in Malaysia

Local Production of Plastic Resins

Besides imported plastic resins, there are resins produced locally
in Malaysia by fourteen (14) major plastic resins producers.
They are as listed in Table 6 (below).

Company Polymers Produced ((':“’Ia.s;::!)
BASF (M) Sdn Bhd EPS 75,000
Eastman Chemicals (M) Sdn Bhd Polyester 30,000
Industrial Resins (M) Bhd PVC 150,000
Malayan Electro-Chemical Industry Co. Sdn Bhd PVC 50,000
MPI Polyester (M) Sdn Bhd PET 38,000
Petlin (M) Sdn Bhd LDPE 255,000
Petrochemicals (M) Sdn Bhd PS 140,000
Polyethylene (M) Sdn Bhd HDPE/ LLDPE 200,000
Polypropylene (M) Sdn Bhd PP 80,000
Recron (M) Sdn Bhd PET (resin, ;ié(r)e’ogr?d yarn)
Titan PP Polymers (M) Sdn Bhd PP 370,000
Titan Polyethylene (M) Sdn Bhd PE 530,000
Toray Plastics (M) Sdn Bhd ABS 170,000
Vinyl Chloride (M) Sdn Bhd PVC 150,000

Source: MPMA (2011)

3.23

Production of Plastic Products

Since plastic resins are the ‘raw material’in manufacturing of plastic
products, therefore the resins consumption is a good indicator for
monitoring the trend of total production of plastic products.

Based on statistics from the Department of Statistics Malaysia
(DOSM), the total productions of plastic products are presented in
value (RM ‘000) as depicted in Table 7 (below) for categories of
plastic products being manufactured in Malaysia.

The total production of plastics products is in inclining trend from
2007 to 2008 with turnover of RM15.4 billion (2007) and RM16.2
billion (2008). There was a drop in production due to the economic
recession in 2009 (RM14.6 billion). In 2010, the production climbs up
with RM15.8 billion worth of plastic products being produced locally.

Table 7: Production of plastic products in Malaysia

L. Production (RM ‘000)
Industry Code/ Description
2007 2008 2009 2010
25201 Manufacture of plastic blow moulded 402,450 418,235 819,014 589,985
products
25202 | Manufacture of plastic extruded products 669,501 718,466 521,203 604,467
25203 Manufacture of plastic bags and films 5,086,626 | 5,405,256 | 5,026,295 | 5,569,247
25205 | Manufacture of plastic foam products 496,543 476,828 434,499 514,430
25906 Manufacture of plastic injection moulded 7115,545 7608403 | 6,322,077 | 6,560,543
components
25209 | Manufacture of other plastic products 1,670,825 | 1,615,886 | 1,524,524 | 1,968,940
TOTAL 15,441,490 | 16,243,074 | 14,647,612 | 15,807,612

Source: Dept of Statistics (DOSM), 2011

A Study on Plastic Management in Peninsular Malaysia - Final Report
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Figure 3: Export of plastics resin in values (2006-2010)
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Figure 4: Import of plastics resins in values (2006-2010)
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Figure 5: Export of plastic resins in weight (2006-2010)
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Figure 6: Import of plastic resins in weight (2006-2010)
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3.2.4

Plastic Major Market Segments

Plastics industry in Malaysia can be divided into seven (7) sub-

sectors as follows:

» Packaging — comprises plastic bags (packaging, shopping and

garbage), containers, films, plates, sheets, foils, strip bottles and

boxes. Packaging is the largest market for plastics industry;

Electrical and electronics — includes electrical components/

parts and home appliances such as casings for television sets,

radio, air-conditioning, telephone and accessories. This sub-

sector is the second largest consumer of plastics in Malaysia;

= Household — includes plastic table ware, kitchen wares and
toiletries products. Household is the third major sub-sector;

= Automotive — plastics are used for a wide range of automotive
parts and component such as dashboard, bumpers and hood;

» Construction — plastics are used for manufacturing of pipes,
valves and cable shield;

= Agriculture — comprises products such as planting bags,
raffia string, rain shield, nursery tray and flower pots; and

» Others — other sub-sectors include medical devices, plastic
furniture, stationeries, toys and gifts.

Market segment shares for plastics industry are presented in
Table 8 and depicted in Figure 7 (below) is based on data from
MPMA. As shown in Figure 8 (page 20), the market segment
for plastics in 2010 is dominated by packaging sub-sector
which is 42% covering both flexible and rigid packaging. Other
major market shares are electrical and electronics sub-sector
with 26%, followed by automotive sub-sector (11%), household
(10%), construction (7%), agriculture and others (2%) each.

Table 8: Major market segments for plastic products (2008 — 2010)

Sub-sector Share (%)
2008 2009 2010

Packaging 40 42 42
Electrical & Electronics 23 25 26
Household 15 11 10
Automotive 9 10 11

Construction 7 7 7

Agriculture 3 3 2

Others 3 2 2

Source: MPMA (2009, 2010, 2011)

Figure 7: Trend of major market segments for plastics products (2008 — 2010)
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As presented in Figure 8 (below), automotive, electrical and electronic
and packaging sub-sectors showed increasing trend whilst construction
sub-sector remained steady throughout 2008 to 2010.

Market share for electrical and electronics sub-sector expanded due to
strong surge in the production of television and air-conditioner sets. The
automotive sub-sectorincreased from 10% in 2009 to 11% due toincrease
in production of passenger cars in 2010. However, the household market
reduced due to stiff competition from lower cost countries.

Figure 8: Major market segments for plastic products in Malaysia (2008 — 2010)
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3.2.5 Export and Import of Plastic Products

Harmonized System (HS) codes for plastics products exported
by Malaysia to the world and also imported by Malaysia from
the world are as presented in Table 9 (page 22) and Table 10
(page 23).

Generally, the trend of export for plastic products is increasing
from 2006 to 2010 with slight drop in 2009. The highest valued
plastic products in 2010 are sacks and bags, boxes, casings,
bottles & containers which were valued at RM3,304,505,000.
Floor, wall and ceiling coverings have the least value with
products worth at RM65,804,000.

Similar trend is observed for the import market of plastic
products where the least valued products are for the floor, wall
and ceiling coverings, with a total worth of RM32,885,000. The
highest valued plastic products in 2010 are plates, sheets, films,
foils, strips and tapes of which were valued at RM1,316,929.

In terms of tonnage, plates, sheets, films, foils, strips and tapes
product types constitute is the highest whilst baths, wash-
basins, seats, covers and other building materials were the least
products for both export and import market.

3.2.6 Export and Import of Plastic Wastes

Plastics wastes are also being exported out of Malaysia and
imported into Malaysian market. Referring to data sourced from
MATRADE (2011), the export market of plastics waste is higher
than the import market with inclining trends from 2006 to 2010
see Table 11 (page 24) and Figure 9 (page 24).
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Table 12: Key data of plastics industry in Malaysia

Table 11: Malaysian export and import of plastics wastes in weight (2006-2010)

Year Weight (tonne)

Export Import
2006 97,300 72,924
2007 107,316 81,608
2008 114,943 38,194
2009 125,243 92,323
2010 138,991 81,885

Manufacturers are required to apply for import licence (AP) from the
Ministry of International Trade and Industry (MITI) under Import and
Export Control Section to import plastics waste. The AP issued carries a
validity period of 3 months from the date of issue.

Figure 9: Export and import of plastic wastes (2006 — 2010)
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As summary, Table 12 (below) presents the key data for plastics industry

in Malaysia.

Year
Parameter

2006 2007 2008 2009 2010
Gross domestic product o o o 170 o
(GDP growth) 5.9% 6.3% 4.6% 1.7% 7.2%
Total production of plastics RM15.0bil | RM15.4bil | RM16.2b | RM14.6bil | RM15.8bil
products
Export of plastics products RM7.7mil RM8.3mil RM9.2mil RM8.2mil RM9.4mil
Import of plastics products RM®6.0mil RM5.8mil RM5.5mil RM5.0mil RM5.8mil
Production of resins 2.0mil MT 2.0mil MT 2.0mil MT 1.9mil MT 2.0mil MT
Import of resins 0.7mil MT 0.8mil MT 0.9mil MT 0.8mil MT 0.8mil MT
Export of resins 1.0mil MT 1.05mil MT | 1.12mil MT 1.0mil MT 1.0mil MT
Consumption of resins 1.7mil MT 1.75mil MT | 1.78mil MT 1.7mil MT 1.8mil MT
Per capita consumption of resins 63 kg 64 kg 64 kg 60 kg 63 kg

Source: MPMA (2011), MATRADE (2011)
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4.1 PLASTICS IN MALAYSIAN WASTE STREAM

PLASTIC
411  Waste Composition IN SOLID
Waste composition in Malaysia like other Asian countries as WASTE
shown in Table 13 (below) is dominated by organic waste, STREAM
followed by plastic and paper. As such, the management of
plastics in Municipal Solid Wastes (MSW) stream in Malaysia is
important.
Table 13: Solid waste composition in Malaysia and other Asian countries
Types (in %)

Country Organl Ic Paper Plastic Glass Metal Others
Malaysia® 45 7 24 3 6 15
Singapore® 44 .4 28.3 11.8 4.1 4.8 6.6
Thailand® 48.6 14.6 13.9 5.1 3.6 14.2
China® 35.8 3.7 3.8 2.0 0.3 54.3
Hong KongP 37.2 21.6 15.7 3.9 3.9 17.6
Indonesia® 70.2 10.9 8.7 17 1.8 6.2
Japan® 17.0 40.0 20.0 10.0 6.0 7.0
Laos® 54.3 3.3 78 8.5 3.8 22.5
Myanmar® 80.0 4.0 2.0 0.0 0.0 14.0
South Korea® 31.0 270 6.0 5.0 7.0 23.0
Philippines® 50.0 12.0 25.0 3.0 5.0 5.0

Source: 29th Malaysian Plan (2005);° Mendes & Imura (2004),° ADB (2003)
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4.1.2

Figure 10: JICA plastics recycling flow

JICA Plastic Recycling Study in 2005

National Recycling Programme was launched on the 2™ of
December 2000 by KPKT, where on every 11" November of each
year is slated as National Recycling Day. As of 2010, Malaysian
recycling rate is at 5%. This rate is considered as low compared
to other countries such as Singapore (11%), Thailand (14%),
Japan (40%), China (13%) and Germany (52.8%). Therefore,
numerous recycling campaigns have been conducted by KPKT
towards achieving the recycling target of 22% by the year 2020.
JICA plastics recycling flow in Malaysia is presented in Figure
10 (below).
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Currently, recyclable plastics are being collected via the
3R programmes initiated by the appointed concessionaire
companies which is Alam Flora Sdn Bhd (central and eastern
region, covering Kuala Lumpur, Selangor and Pahang); SWM
Environment Sdn Bhd (southern region, covering Negeri
Sembilan, Melaka and Johor) and Environmental Idaman
Sdn Bhd (northern region, covering Kedah, Perlis and Pulau
Pinang). There are also several local councils that conduct the
3R programmes.

As per communication with Environmental Idaman Sdn Bhd,
the data available is only for 2009 to 2010 and limited to Kedah
State only as based on their operation commencement date.
Figure 11 (page 27) presented the total MSW collected by
volume and states whilst Figure 12 (page 27) depicted the
recyclable plastics collected.

Details of solid waste and recyclable plastics collection by state
are attached in Appendix F.

There is a huge potential of recycling for plastics in our country.
With the emergence of new technology in recycling, the recycling
rate can be increased. At the same time, waste minimisation
should be given more focus as it will consequently reduce the
waste generation and also its management cost.
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Figure 11: Volumes of solid waste collected from various states (2007-2010)
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Figure 12: Volumes of recyclable plastics collected from various states (2007-2010)
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4.2 TREATMENT AND RECYCLING OPTIONS

There are three (3) main methods or options in the plastics waste
recovery; which is mechanical recycling, feedstock recycling and energy
recovery. Final disposal of waste from the aforementioned operations,
through landfilling or incinerating without energy recovery is not being
considered as recycling options and thus not discussed in this section.

In Europe, about 51.3% of post-consumer used plastics were recovered
with 5.3 million tonnes were recycled as material and feedstock whilst
7.5 million tonnes were recovered for energy. Viewing to the record it can
be seen that recycling potential remains very high if the diversion from
landfill is implemented.

4.2.1 Mechanical Recycling

Currently mechanical recycling is the most common method and
successfully practised by recycling companies which collect industrial
scraps and reprocess then through activities of sorting, cleaning and
repelletising using an extruder to produce uniform pellets before being
sold to plastics industries for production of new products. Mechanical
recycling involves physical activities.

This is the mechanical grinding down and sorting of used plastics directly
back into re-processable granules. The chemical structure remains
almost unchanged. The small ground-down plastic pieces are cleaned
and separated into different grades. Mechanical recycling makes sense
when the plastics recovered is clean and of a single type. Good examples
of this type of recycling are used PET bottles refer Figure 13 (page 29),
industrial flms made from polyolefin or PVC window frames. Large
quantities of good quality material, which has not suffered any form of
degradation during use, can be collected using appropriately organised
collection systems so that mechanical recycling is an economically
viable option.

Examples of mechanical recycling of post-consumer plastics wastes

are:

e Collection and grinding of sorted, clean PP crates and blending of
the regrind with virgin polymer to mould new crates;

e Collection of PE-LD films used in agriculture and industrial
packaging, pre-washing, grinding, washing, separating, drying and
melt-filtration/re-granulation and processing into refuse bags;

e Collection of PVC pipes, roof-membranes and window-profiles from
buildings, grinding, washing, separating, drying and reprocessing
into similar or other applications; and

e Collection and sorting of PET bottles used for drinks packaging,
grinding, washing, separating, drying and processing into polyester
fibres, sheets or containers.
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Figure 13: Typical process for mechanical recycling of PET bottles
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4.2.2 Mechanical Recycling

Feedstock recycling involves chemical processes that break down of
plastics into its chemical components using heat or chemical reaction.
The chemicals produced are mostly oils or gases, from which new
plastics or other chemical feedstock can be manufactured. Feedstock
recycling is the solution where lots of different plastics are mixed together
or where the material is contaminated with other substances.

There are several technologies available for feedstock recycling including:
pyrolysis, depolymerisation in Figure 14 (page 30), gasification Figure
15 (page 30) and liquefaction/ blast furnace in Figure 16 (page 31). While
the technical feasibility of these processes, which are usually co-fed with
pre-treated plastics waste (predominantly from household waste and
also from complex products such as shredder fractions from electrical
waste), has been well-proven; only the blast furnace technology is
economically viable at industrial scale; under current market conditions.
Japan and Austria are example of countries that have blast furnace plant

for recycling of paper and plastic.

4.2.3 Energy Recovery

Energy recycling is considered as thermal recycling where it involves
combustion of plastics wastes, while simultaneously using the energy for
generating electricity or steam or for providing process heat.
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Figure 14: Typical process flow for depolymerisation

Source: European Plastics Recyclers Association (2010).

Figure 15: Typical process flow for gasification
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Figure 16: Typical process flow for liquefaction/blast furnace
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Energy recovery as shown in Figure 17 below is particularly suitable
for mixed or contaminated fractions of plastics wastes. Both mixed
household waste as well as organic fractions from complex products like
electrical waste or old cars can be used for these technologies. Examples
of such systems in operation are municipal solid waste incinerators, e.g.
in Wurzburg/Germany or in Vienna/Austria, a cement kiln near Zurich/
Switzerland or other technologies such as pulp and fibre production, e.g.
in Lenzing/Austria or in the UK.

Figure 17: Typical process flow of refused paper and plastic production
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ANALYSIS ON 5.1 INVENTORY OF PLASTICS MANUFACTURERS

PLASTICS From the total of 1,218 companies identified for this study, 680 of them
MANUFACTURERS| are MPMA-registered members and remaining 538 companies are non
MPMA-members. The survey conducted for plastics manufacturers in
Peninsular Malaysia consists of a total of 225 respondents. Breakdown
of respondents by state is shown in Table 14 below.

Table 14: Numbers of responded plastics manufacturers by state

Number of Respondents
Region State MPMA- Non MPMA-
members members
Perlis - -
Kedah 3 1
Northern Pulau Pinang 29 19
Perak 17 11
Kuala Lumpur 6 9
Central Selangor 54 21
Pahang 1 1
Eastern Terengganu 1 0
Kelantan 1 0
Negeri Sembilan 3 1
Southern Melaka 6 2
Johor 29 10
Sub-total 150 75
TOTAL 225

5.2 CONFIDENCE LEVEL OF RESPONDENTS

The total 225 respondents participated in this Study. However, after
performing verification process on the reliability of data gathered, only
170 respondents qualified for the analysis. This total correspond 93%
confidence level as indicated in Table 15.

Table 15: Confidence level of respondents

Number .
Total identified PM Confidence level
1218
Recommended respondents 301 95%
Actual respondents 225 94%
Verified respondents 170 93%
oy ®©
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5.3 RELIABILITY OF REPONDENTS
As shown in Figure 18 below, total qualified respondents are 170 while

55 were disqualified. Those qualified respondents were later organized
at low, medium and high level of reliability as presented in Table 16.

Figure 18: Reliability level of respondents

Accepted
170 Medium
76% 2
O,
42% High
63
Low
37%
Rejected S5
21%
55 5
24%
Respondents categorised under ‘low; ‘medium’ and ‘high’ reliability level
are used in the analysis to achieve confidence level of 93% of which
nearly to the expected level of 95%.
Table 16: Reliability level of respondents
Reliability level Reliability criteria MRS %
respondents
Low 1 out _of 3 important que§t|ons answered or these 35 15.6%
questions were not consistently answered
Medium 2 out of 3 important questions answered consistently 72 32.0%
High All 34 questions were answered consistently 63 28.0%
Rejected 3 important questions were not answered 55 24.4%
Total Respondents 225 100%
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5.4 PRODUCTION BY PRODUCT CATEGORY

As shown in Figure 19, packaging which comprises plastic bags, soft
packaging material (wraps), hard packaging (bottles) and plastic bags
represents the highest percentage of 46%. This is followed by electric
and electrical (16%), automotive (13%), construction (10%), household
based products (9%), and agricultural (3%). ‘Others’ constitutes 4% of

which comprised pallets, rope, etc.

Figure 19: Plastics production by plastic products types
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Note: Data is sourced from 170 verified plastics manufacturing companies

Comparison was made between the study findings and MPMA data
report as presented in Table 17. Results showed that findings from this
study and MPMA data are comparable except for electric and electronic

category where the numbers of respondents is relatively low.

Table 17: Percentage of plastic production (Study vs MPMA)

This Study MPMA
Type of Plastic Products Percentage of Percentage of plastic Percentage of plastic
respondent production production

Packaging 36.6% 45% 42%
Electric & Electronic 7.9% 16% 26%
Automotive 10.2% 13% 11%
Construction 6.5% 10% 7%

Household 22.2% 9% 10%
Agricultural 3.2% 3% 2%

Others 13.4% 4% 2%

TOTAL 100% 100% 100%
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5.5 PRODUCTION BY TYPES OF RESINS

Plastic production by plastic resins types is also being surveyed amongst
the 170 respondents. Figure 20 below depicted the breakdown of plastic
production by plastic resin type. HDPE and LDPE dominated with 24%
each, followed by PP and PET/PETE with 13% each. The remaining
is shared by PVC, 10%; PS, 5%; ABS, 4% and PC, 3%. The lower
breakdown are PMMA and ‘others’ with 2% each. ‘Others’ are polyamides
(nylon), acrylic and epoxy resin.

Figure 20: Plastics production by plastics category
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5.6 OBSTACLES IN DEGRADABLE/BIODEGRADABLE
PRODUCTION

Obstacles faced by plastics manufacturers in terms of production of
degradable/ biodegradable plastic are presented in Figure 21 below.
The main obstacles are expensive cost (31%), technology not available
(20%), insufficient raw materials (12%) and low market demand (10%).

Figure 21: Obstacles faced by plastics manufacturer on degradable/ biodegradable plastics production
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\petition With Food Industry
Market Demand

H Technology Not Available M Insufficient Raw Material
B Government Policy M Limited Life Span
I Others

36 A

5.7 ISSUES IN PLASTICS MANUFACTURING ACTIVITY

Workshops conducted on 14" June 2011 and 22" May 2011 during this
study managed to record some issues faced by plastic manufacturing.
Amongst them are:

1) Limit the Solid Waste Act only to consumers/ household wastes
because the industrial waste is already a consolidated industry
on its own;

2) Implementation of policies that are already well-tested and ran
successfully by other countries; and

3) Increasing price of crude oil will also increase the selling price
of plastics.
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6.1 INVENTORY ON PLASTICS RECYCLERS

ANALYSIS ON
As discussed in the earlier chapter, Study conducted for the plastics PLASTICS
recyclers were also based on the MPMA membership list covering the RECYCLERS

whole Peninsular Malaysia with a total of 55 respondents, where 16 of
them are the MPMA members while the remaining 39 respondents are
non-MPMA members. Breakdown of respondents by state is shown in
Table 18 below.

Table 18: Numbers of respondent for plastics recycler by state

Number of Respondents
Region State MPMA- Non MPMA-
members members
Perlis = -
Northern nedah 9 [
Pulau Pinang 2 23
Perak 2 2
Kuala Lumpur 0 2
|
Centra Selangor 0 6
Pahang 0 1
Eastern Terengganu 0 1
Kelantan 1 1
Negeri Sembilan 0 1
Southern Melaka 0 0
Johor 8 1
Sub-total 16 39
TOTAL 55
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6.2 LOCAL SUPPLY AND EXPORT MARKET

Based on data analysis, out of 55 total respondents involved for this
Study, only 39 respondents responded to Question 9 (on local supply)
and Question 10 (export market).

As depicted in Figure 22 about 70% of the local supply for recycled
plastic is in resin form whilst the remaining is in crush form (30%). The
similar trend applies to the export market in Figure 23 whereby recycled
plastic in resin form constitutes approximately 63% and another 37% is
in crush form.

Figure 22: Types of recycled plastic for local supply
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Figure 23: Types of recycled plastic for export market
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6.3 CONSTRAINT IN PLASTICS RECYCLING ACTIVITY

This section highlights problems related to plastics collection activity for
processing purposes in recycling activity. It also touches on issue such
as product selling in recycling industries.

6.3.1 Constraint in plastics collection process

In the processing of recycled plastic, several factors have been identified
as the key barriers in this industry such as mixed plastics, multi-layered
plastics, soiled mixed, manpower, collection cost, storage and space
constraint and other related factors. Figure 24 (page 39) illustrates the
breakdown in details.
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Figure 24: Constraints in material collection process
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6.3.2 Selling problems in recycling industries

Selling problems occur in recycling industries and the survey has
identified five (5) main selling problems namely transport cost, material
quality, manpower, commodity price and ‘other. The commodity price
is at the top of the hierarchy. Figure 25 below shows the output of the
Study.

Figure 25: Selling problems in recycling industries

B Transport Cost B Material Quality = Man Power B Commodity Price m Other

6.3.3 Methods of problem solving in plastics recycling industry

Majority of the respondents have not responded to the issue with
percentage of 54% and only 46% of them have voiced out their concern.
Comments put forward by the respondents are summarized in Table 19
(page 40).
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Table 19: Comments from respondents on problem solving

No idea

Sponsorship

Not easy to solve the problem

Regulation enforcement

Awareness on plastic recycling

Hire foreign workers

Loan to small scale enterprise

Lowering bank interest

Buy quality material

Lowering the price

Better price and quality

Maximizing marketing and promotion

Price control

Incentive from government

Find lower price but high value product

Pre-treatment process

40

6.4

RECOMMENDED MEASURES FOR PLASTICS RECYCLING
ACTIVITY

Workshops conducted on 14" June 2011 and 22" May 2011 during this
study managed to record some recommendations by plastics recyclers.
The identified measures recommended are as follows:

1)

2)

Provision of plastic recycling coding for all plastics items to
indicate the recyclability, in order to ensure that consumers know
how and which types of plastics can be recycled;

Provide grassroots approach and early education of proper
waste management in schools. Put more focus on the lower
primary children. e.g: recycling syllabus;

Campaigning issues/ bureaucracy issues-in order to hold
campaigns, industries need to get the approval from the
government which is time-consuming;

Implementation of effective laws in order to have proper collection
centres/ facilities (recycle bins) at schools, malls, public areas
and ensure efficient collections and management are done
promptly;

Import of recyclable plastics as compliment to the local scrap for
service and recycling industry;

Define and carry out in-depth studies on biodegradable and
degradable plastics in Malaysia to avoid confusion between the
two types of plastics - (biodegradable, non-degradable, oxo-
degradable and recyclable);

Proper practice/ implementation of waste segregation both at
the household and industrial level;

Need more education activities to increase awareness. Electronic
media (TV, radio, newspaper) also can help to promote the
awareness campaign; and

Many Europe countries help the PR by paying the company in
terms of managing or individual recycler doing recycling.







71 PLASTIC INVENTORY FLOW FROM SECONDARY SOURCE

Figure 26 (page 42) presents the overall plastics inventory flow derived
from secondary data sourced from relevant government departments
and other agencies. All data are sourced from available 2010 data.
This flow is produced to be used as comparable flow based on actual
available data.

Data in value (RM ‘000) and weight (tonne) for the exported and imported
of plastic resins, plastic products and plastics wastes were gathered from
MATRADE. The HS code for plastic resins, plastic products and plastics

PLASTICS

INVENTORY

FLOW

wastes are as follows:

Plastics wastes

Plastic resins Plastic products
« HS390110 (LDPE) 3917 | Tubes, pipes, fittings and hoses
e HS390120 (HDPE) 3918 | Floor, wall and ceiling coverings
e HS390210 (PP) 3919 | Self-adhesive plates, sheets, films, foils,
e HS390319/ 390311 (PS) strips, tapes, etc
e HS390330 (ABS) ; . X
« HS390760 (PET/PETE) Plates, sheets, films, foils, strips, tapes,
o« HS390740 (PC) 3920 etc;_ non-cellular and not reinforced,
e HS390730 (Epoxide resins) laminated
e HS390690 (Acrylic) 3921 | Other plates, sheets, films, foils, strips,
e HS390610 (PMMA) tapes,
e HS390410/390422/390421 Baths, wash-basins, seats and covers
PVC) 3922 o !
( and other building materials
Sacks and bags, boxes, casings, bottles
3923 )
& containers
3924 Table wares, kitchen wares,
household articles and toilet articles
Windows, doors, frames, tanks and
3925 o .
other building materials
3926 | Other plastic articles

HS3915
(Plastics
wastes,
parings, scrap)

Plastic resins imported in 2010 are amounted to 1,087,765 tonne whilst
plastics wastes are 81,885 tonne. Plastic resins produced locally are
approximately 2,000,000 tonne per year. These resins are mostly
produced by the 12 main plastic resins producers in which putting the
total consumption of plastic resins at 3,087,765 tonne. Out of that total,
about 47.51% are exported, leaving behind 1,620,797 tonne of plastic
resins for local (in the country) consumption.

There is no reference or available data on local production of plastics
products in terms of weight. Assuming that commonly accepted 2% from
the production process is considered as off-specs, the local production is
1,588,381 tonne. The only available source of total production of plastics
products in Malaysia was from Department of Statistics Malaysia.
These data is only available in value (RM ‘000). Therefore, calculation
of average price of plastic products was made by referring to the 2010
production of plastic products divided by resins consumption in order
to estimate the production in weight. The foregoing average price for 1
tonne of plastic products thereafter is determined at RM9. Since the total
local production value in 2010 was RM15.8 billion, foregoing tonnage
equivalentis at 1,755,556 tonne. Given the pricing variance influenced by
volume, location and quality, it is concluded that the figure of 1,588,381
tonne is within an acceptable approximation to the estimated figure of
1,755,556 tonne.
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Figure 26: Plastics inventory flow sourced from secondarv data

/ Plastics Inventory Flow Derived from Multiple Sources of 2010 Secondary Data
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solid waste concessionaires Local supply Imported supply
resin resins*
I:l Based on calculation in the flow
> 2,000,000 1,087,765
I:l Projected from (64.77%) (35.23%)
survey study
3,087,765
All units are in tonne/year
X = collectors, scavengers, etc. * ‘
* = plastic resin with codes: Total local consumption Export of plastic
HS390110, HS390120, of plastic resins resins*
HS390210, HS390319,
HS390311, HS390330, 1,620,797 1,466,968
HS390760, HS390740, *
HS390730, HS390690, Total local production of plastic
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HS390422, HS390421 P
# = plastic products with codes: 1,588,381* *98% of 1,620,797
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HS3920, HS3921, HS3922, (RM15.8 billion @ RM9/tonne)
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HS3926 1
Import of plastic i .
products* : Total plastic products
468,284 | > 1,976,714
|
|
* Local consumptions of Export of plastic
Off-specs products products #
898,296
32,416* 1,114,825
|
|
| v
SOl Local supply of |
plastic waste ; . . Ref. Note:
(HS3915) plastic waste : Recycle Final disposal | g 212,500
Overall MSW
138,991 11,497 + X : G S
1 * @ Some durable plastic products
I Total recyclable may not. end as disposal/ plastic
= : wastes in the same year
plastics
150,488" + X A Average tonnage from 55 re;ponded
recyclers x 173 total recyclers in

Peninsular Malaysia

J
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With addition of imported plastic products of 468,284 tonne, overall total
plastic products in Malaysia’s market are 2,056,665 tonne.

There is no reference or available data on local consumption of plastics
products too. This data is considering plastic products consumed by end-
users or consumers. Based on direct calculation by deducting 1,114,825
tonne of products being exported out of the country, local consumption
of products in Malaysia is estimated to be 941,840 tonne.

Total solid wastes in Peninsular Malaysia is estimated at 8,212,500 tonne
based on assumption that 22,500 tonne/day was generated in 2010. This
estimated figure was calculated based on the population in 2010 of 22.5
million x 1.0 kg/capita/year x 365 days. Waste generation rate of 1.0 kg/
capita/year is used in this estimation by projecting the 0.8 kg/capita/year
rate reported in Ninth Malaysia Development Plan.

Recyclable plastics are reported by the concessionaires and local
councils at approximately 29,773 tonne. Details of recyclable plastics
weight based on respective local councils are attached in Appendix F.
There are also recyclable plastics being sent directly to plastics recyclers
by the consumers. However, there is no reported data on the overall
plastics recycling industries. To estimate the tonnage from plastics
recyclers, the tonnage of 150,488 tonne was projected from the average
tonnage of recyclable plastics (total 47,843 tonne produced divided by 55
plastics recyclers responded in the survey) and then, multiplied by total
173 plastics recyclers in the industry.

This 150,488tonneis consideredto be inclusive 0f 29,773 tonne recyclable
plastics segregated from concessionaires and local councils and 32,416
tonne off-specs products sold to plastics recyclers. Nonetheless, it is
expected that there are quite significant amount of recyclable plastics
retrieved by collectors, scavengers and others from the landfills and
dumpsites throughout the country in which are not reported. This amount
is assumed to be X’ tonne. Hence, the total recyclable plastics amounted
to 150,488 tonne + X. It is assumed that disposal of plastics wastes
from the consumption of plastic products in the country is 912,067 tonne.
Therefore the final disposal of plastics is 912,067 — X tonne.

Based on above plastics inventory flow, it can be concluded that the
percentage of plastics in the solid waste stream is about 10.6% 912,067
tonne/ 8,212,500 tonne x 100) or less since the X’ value could not be
ascertained. Therefore, recycling rate is estimated to be 7kg/capita/year
or more (150,488 tonne x 1000/22,500,000).

As reported by MATRADE, total exports of plastics wastes in 2010
are 138,991 tonne. When this tonnage is subtracted from 150,488 + X
tonne for total recycled plastics, the plastics wastes supplied locally is
computed to be 11,497 + X tonne. This amount is being redirected back
to the resin producers for further usage in the plastic resins and products
production processes.
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7.2 PLASTIC INVENTORY FLOW FROM THIS SURVEY STUDY

The following paragraphs discussed on the plastics inventory flow
derived from the survey study and with projection from secondary data.
The flow is as presented in Figure 27 (page 44).

Our survey indicates that the local production of plastic products stands
at 587,062 tonne, export of plastic products of 222,131 tonne, export of
plastics wastes of 9,467 tonne, off-specs of 16,356 tonne and recyclable
plastics of 47,843 tonne. Since these are the only data available to
compute for the plastics inventory flow, the others data are calculated
for the various projection which are proportionate dimensionally to the
earlier plastics inventory flow chart derived from the secondary data.

For the upward flow projection, the total local production of plastic
products for 587,062 tonne is taken as a base. Thus, to get the total local
consumption of plastic resins, 599,043 tonne is the projection based
on the proportion in the secondary flow of factor 1.02 (1,620,797 tonne
divided by 1,588,381). The export of plastic resin is derived from the
proportion of 47.51% as in the secondary flow. Hence, the export of
plastic resin is of 546,148 tonne. Total consumption of plastic resins is
accumulated from the total local consumption of plastic resin (599,043
tonne) and export of plastic resins (546,148 tonne). This equals to
1,141,252 tonne. From the secondary flow, it is observed that the local
supply of plastic resins comprises 64.77% (2,000,000 tonne divided by
3,087,765 tonne). Thus, imported supply of plastic resin is calculated
to be 402,063 tonne (35.23% of 1,141,252 tonne). As for the imported
plastics wastes, the figure is computed from projection in secondary flow
(81,885/1,087,765 x 402,063 = 7%) which gives 30,267 tonne.

(Note: Figures from secondary data is given in itallic)

For the downward flow projection, with assumption of 29% from the
total local production of plastics products (29% of 587,062 tonne), we
can know estimate that imported plastic products is of 170,310 tonne.
Thus, overall total plastic products in Malaysia’s market are 757,310
tonne. Local consumption of plastics products is retrieved by deducting
222,131 tonne of products being exported out of the country, local
consumption of products in Malaysia is 535,179 tonne. Total solid wastes
in Peninsular Malaysia as sourced from the three (3) concessionaries
and local councils are 4,234,252 tonne. Recyclable plastics gathered
from the survey are 47,483 tonne. There are also recyclable plastics
being sent to directly to plastics recyclers by the consumers and also
from collectors, scavengers, etc. which is not reported. This unknown
‘X’ is to be added to the total amount for the total recyclable plastics.
It is assumed that disposal of plastics wastes from the consumption
of plastic products in the country is 487,336 tonne. Therefore the final
disposal of plastics is (487,336 — X) tonne. Based on this flow, it is
calculated that the percentage of plastics in the solid waste stream is
about 11% (487,336 tonne/ 4,234,252 tonne x 100) or less because we
could not ascertain the ‘X’ value. This is similar to that in the secondary
flow. Through our Study, it is evidence that percentage of plastics wastes
in the municipal solid waste stream of 11.5% is comparable to the
estimates produced from secondary data of 11.1%.

Total exports of plastics waste recorded in this Study are 9,467 tonne.
Therefore plastics waste being supplied locally is 38,376 + X tonne. This
amount is being redirected back to the resin producers for further usage
in the plastic resins and products production processes.
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Figure 27: Plastics inventory flow derived from survey study
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ANALYSIS ON
CONSUMERS

8.1 VIEWS ON “NO PLASTIC BAG ON SATURDAY” CAMPAIGN

As part of this study, a survey on consumers perception and views on
“No Plastic Bag on Saturday” Campaign has also been carried out. As
shown in Figure 28, 67% of 270 respondents supported the campaign
while 12% are otherwise. 10% of them were found willing to pay 20 sen
per plastic bag, 9% had changed their shopping day and remaining 2%
change of shopping place.

Figure 28: Consumer views on “No Plastic Bag on Saturday” campaign
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8.2 VIEWS ON BIODEGRADABLE AND DEGRADABLE
PLASTICS
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Biodegradable materials are mainly bio-based natural materials that
go through processes of fermentation, chemical synthesis or monomer
polymerization of fossil products to make degradable polyester.

In general, polymers made by renewable natural resources, such

as microorganisms, plants and animals, are the most environmental
friendly.

The traditional plastic materials, such as PE, PVC, PS and PP, cannot
be degraded into H,O and CO, by microorganisms. When biodegradable
products are exposed to the air, they will not be degraded; only when
sufficient humidity, oxygen and the appropriate amount of microorganisms
are present, which exists in natural landfills or manure, will the

biodegradable products breakdown into H,0 and CO, by microorganisms
in 20 to 45 days.
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Degradable plastics are not compostable. Most of the products using
the label Degradable plastic, degrade as result of physical and chemical
impact (fracture into smaller pieces of plastic). They are oil based products
with special additives that assist their ‘fragmentation’ Biological activity is
not a significant part of the degradation of these products, or the process
is too slow to earn the classification biodegradable or compostable (the
biological degradation will typically take many years).

Consumer views on degradable or biodegradable plastics are also being
surveyed and their response is presented in Figure 29 below. Overall,
it shows that 65.7% or 177 of the respondents knew about degradable
plastics. 88.6% or 239 responded their support to the degradable or
biodegradable plastic bags. In terms of response to replace the normal
plastic bag with the degradable or biodegradable plastic bags, almost
86% of them agreed.

Figure 29: Consumer views on degradable/biodegradable
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9.1 CONCLUSIONS

9.1.1 Awareness

As the survey data indicated, recycling awareness is still poor among the
plastics manufacturers in Peninsular Malaysia despite the fact that most of
these plastics are recyclable and easy to process. Notably, recycling forms
an important role in Integrated Sustainable Waste Management. Recycling
supports nation's economy and strengthening recycling initiatives can
hence result in creating profitable business ventures.

9.1.2 Plastic Wastes

Plastic wastes is the most type of materials recycled in Malaysia when
compared to other waste such as paper/cardboard, cans, glass and ‘other’
materials. Through recycling, less waste materials is being disposed on
landfills, which means that the landfill has a longer life compared to when
plastics are disposed indiscriminately.

9.1.3 Promotions

The plastic producers are of the opinion that the government is not
doing enough; in promoting recycling and manufacturing business in
Malaysia. More than 50% of the producers however feel that plastics
manufacturing and recycling industries have a bright future in Malaysia.
In term of income, Selangor commands the highest revenue while Pulau
Pinang dominates the recycling industries with 65% of companies
surveyed is concentrated there. In plastics manufacturing industry,
several key success factors have been identified in sustaining the
plastics manufacturing and recycling businesses namely technology and
cost, raw material availability, material quality and other factors. These
resources are obtained locally or abroad.

O
-

£

CONCLUSIONS
AND
RECOMMENDATIONS
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9.1.4 Efficiency

Generally, Malaysia’s plastics manufacturing still performs below
optimum level in term of efficiency when compared to their counterparts
in the developed countries.

9.2 RECOMMENDATIONS

Our recommendations emphasis on the preventive measures and
that of minimize the administrative burden to the government. These
recommendations are neither mutually exclusive nor exhaustive: there
maybe additional measures (through the availability of more information)
that would successfully contribute to the more sustainable activity of
reuse and recycling of plastic in Malaysia. These recommendations also
take into account the waste hierarchy of prevention, reuse, recycle and
recover.

As indicated by the survey, the main obstacles to reuse and recycling
in descending order are mixed material, multi-layered plastic, soiled
plastic, manpower, collection distance, collection cost, storage space
and others.

9.2.1 Incentives

Government needs to step up incentives as these are deemed
necessary for plastics manufacturers to maximize its earning by
maximizing existing income stream and creating new ones. Part of the
recommended incentives could also come in the form of government
joining hands in promoting recycling activities through preferable tax
treatment on operational and capital expenditures. The same holds
equally true in promoting biodegradable and degradable plastic products.
This recommendation is timely based on the back of existing situation
where most of the manufacturers reported that they have not received
any government incentives so far.

9.2.1.1 Incentives for Industries

Incentives of Environmental Management
For example, companies undertaking waste recycling activities that are

high value-added and use high technology are eligible for Pioneer Status
or Investment Tax Allowance (ITA). These activities which include the
recycling of chemicals, recycling of agricultural wastes or agricultural by-
products and the production of reconstituted wood-based panel boards
or products are eligible for:

i. PioneerStatus, withincome tax exemption of 70% (100% for promoted
areas) of the statutory income for a period of five years. Unabsorbed
capital allowances as well as accumulated losses incurred during
the pioneer period can be carried forward and deducted from the
post pioneer income of the company; or

ii. Investment Tax Allowance of 60% (100% for promoted areas) on the
qualifying capital expenditure incurred within a period of five years. The
allowance can be offset against 70% (100% for promoted areas) of the
statutory income in each year of assessment. Any unutilised allowances
can be carried forward to subsequent years until fully utilised.

Accelerated Capital Allowance

Companies using environmental protection equipment are eligible for
an initial allowance of 40% and an annual allowance of 20% on the
qualifying capital expenditure. Thus, the full amount can be written off

A Study on Plastic Management in Peninsular Malaysia - Final Report



within three years. These companies eligible for this accelerated capital
allowance are those undertaking waste recycling activities and waste
generators that wish to establish facilities to store, treat and dispose off
their wastes on-site or off-site.

Incentives for Researchers to Commercialise Research Findings
Researchers who undertake research focused on value creation will
be given a 50% tax exemption for five years on the income that they
receive from the commercialisation of their research findings. The
undertaking has to be verified by the Ministry of Science, Technology
and Innovation.

Research and Development Grant

It is also proposed that government grant be awarded to those waste
recycling companies that had previously conducted research and
development (R&D) voluntarily in improving their operation-related
activities/ businesses. This grant is expected to be used efficiently and
outcomes from the R&D can help the waste recycling industries to embark
in high technology, energy efficient and waste reduction system.

Take-back/ Extended Producer Responsibility

In this take-back programme or also known as extended producer
responsibility (EPR) programme, the producer of a product is committed
to promote recyclability. Used products will be sent back to the producer
by the consumer for further recycling process. Examples of such products
are automotive parts and electrical and electronic devices.

Case Study: Ford Motor Company and its material supplier, GE Plastics
had promoted on bumper take—back since the pilot program back in 1993
in the U.S. The plastic bumpers are converted into clean plastic flake
before being regenerated into plastic pellets. The recycled resins are
moulded into new tail light housings for Ford wagon models. By doing
this programme, it does not only reduce the production costing but also
reducing waste in the environment.

9.2.1.2 Incentives for Public

Reward and Redemption

In this incentive programme, public are encouraged to send their
recyclables plastics (i.e. PET bottles) to the recycling centre and as a
reward, they will be awarded with points/ coupon at specified scale/ rate.
These points/ coupons are then redeemable for goods in participating
supermarkets. This programme will in a way motivate the recycling
behaviour amongst the public as they can benefit from the value of the
recyclable materials from their own waste stream.

Case Study: This programme has been adopted in Japan since 2006
with installation of vending machine and smart card technology.
Residents in Adachi Ward, Tokyo are given smart card upon signing
up the programme. Cardholders are awarded with four eco-points per
plastic bottle and are given a coupon worth 100 yen for every 1,000 eco-
points accumulated. The cash coupons can be used when shopping at
the relevant participating supermarkets.

Recycling programme at school also is a good initiative to educate the
younger generation. Reward in term of computers is given to promote
and encourage their recycling awareness.

Pay As You Throw
Pay As You Throw (PAYT) is a programme that the public pay a variable rate

based on the amount of MSW they actually throw, which will be collected by
the MSW collection contractor. This programme provides incentive for public
to reduce the amount of waste and encourage the recycling behaviour.

A Study on Plastic Management in Peninsular Malaysia - Final Report

51



52

Case Study: In Michigan, U.S., the household had been actively involved
in this PAYT programme. They will have to buy the stickers for each
garbage bin or specially authorized/ labelled trash bags, in which they
could ‘throw’ their waste into the bin or bag. The latest initiative is with
the incorporation of radio frequency identification (RFID) to accurately
access weight and volume-based waste charges for each consumer
as the RFID tag read will associate the collection with a particular
customer.

Singapore is conducting its pilot project on the PAYT in 6,000 landed
homes in Tanglin-Bukit Merah. These participating residents are
provided with recycling bins fitted with electronic tags to send information
to database of households whom eventually can earn reward points by
recycling.

Rebate/ Credits

Another system to award public into recycling behaviour is by rebating
them directly for the amount of recyclables that they diverted from the
MSW disposal.

Case Study: RecycleBank (http://www.recyclebank.com) based in New
York City providesincentive credits to public based on their actual recycling
volumes by offering discounts and credits with the retail partners such as
Starbuck, Home Depot and Kraft Foods. This programme is promoting
both individual recycling behaviour and also corporate environmental
responsibility.

Buy-back
Buy-back programme provides manufacturers products producer to buy-

back their used product from consumer and encourage this recycling
effort by giving out rebates to participating customers to purchase new
product.

Case Study: Canon and Hewlett-Packard give discount coupons or rebate
when consumers return their usable empty ink and toner cartridges to
purchase new products from the company. In this programme, production
of new cartridge casings is reduced and this reflected on the overall
production cost.

9.2.2 Recycling Infrastructure

When aiming to improve recycling initiatives, it is always important
to consider the existing recycling infrastructure, and in urban areas
there is almost always some combination of formal and informal waste
collection and segregation system that feeds recycling initiatives.
When several actors have interest in recovering the value of waste
materials, a multi-stakeholder approach is often necessary in order
to get trust and understanding between the different stakeholders.
A smaller collection scheme such as residential or industrial based
should be instituted. This could be done through identifying existing
collection network and provide governmental support for expansion.

9.2.3 Recycled Plastics, Biodegradable and Degradable Plastics
Phased Targets

This initiative would set targets for the increased inclusion of recycled
plastics and biodegradable and degradable plastics in place of some
types of virgin petroleum based plastics, taking into account design
viability, environmental impacts and market feasibility.
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A formed of mandatory policy should be instituted in which its targets
should be aimed at those plastics types as follows:

. that can be viably replaced by biodegradable and degradable
plastics;

o suffer from low recovery and recycling targets; and

. In order to maximise its effectiveness, this option could be

combined with a labelling system and initiatives to increase
public awareness and education about different types of
plastics.

This initiative may not directly reduce the amount of plastics used, but
instead replace petroleum-based plastics with either degradable plastics
or recycled material.

It is assumed that increasing the market share of biodegradable and
degradable plastics and recycled plastic products can result in overall
lower environmental impacts. However, it should be underlined that
biodegradable plastics and recycled plastics still need to be properly
disposed of. In the case of biodegradable plastics, there may be other
adverse environmental effects related to crop growth to consider.

The increased use of biodegradable and degradable plastics may have
implications for the recycled plastics industry, as it could potentially lead
to the contamination of recycled plastics by biodegradable and degradable
plastics, affecting the quality and physical integrity of the resulting material.
Investment may be needed in sorting technology to deal with this challenge.

The administrative burden may also be somewhat high as it will involve
the creation of benchmarks (hence, further study may be necessary), drafting
of new policy measures, and the monitoring of compliance in all states.

In the European Union, the following targets were set: that 10% of
the plastics placed on the market are biodegradable and degradable
plastics; and that 15% of plastic materials placed on the market would
be recycled by 2020. In Malaysia, it is assumed that the slightly lower
targets could be applied.

9.2.4 Research Innovation on The Reduction of Plastics Waste

The initiative would aim to consider the most significant and viable
measures for the reduction of plastics use in the design of different products.
A voluntary initiative by plastic manufacturers should be encouraged by the
government. This initiative shall come in the form of best practices. The
government should develop with the guidelines by benchmarking them with
best-available techniques in the world. A European Union country such as
Norway probably is a good place to start as a model country to follow.

The results of this initiative should go towards informing policy makers
and perhaps the integration of some measures into existing policy
instruments.

It is difficult to estimate the degree to which investment in innovation will
aid the reduction of plastics waste. Research efforts will facilitate best
practices and potentially lead to the introduction of novel technology that
can contribute to reducing the amount of plastics waste produced.

With this initiative, there is the question of where funds may be sourced
from and how they should be distributed. Investment in research
innovation could lead to increased availability of academic and
employment opportunities in Peninsular Malaysia.
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Going forward, it is highly recommended that the data from this study

WAY could be used towards preparation of a comprehensive national Life
Cycle Inventory (LCI) and Life Cycle Analysis (LCA) for sustainable
FORWARD consumption.

A structured incentives grants and promotion in Research and
Development in the development of biodegradable plastics that could
be commercialised and increased the use of local indigenous materials
is important for economic, social and environment development of
Malaysia moving towards sustainable development. A business model
for the sustainable plastics management and development in the country
is to be crafted for a win-win solution to all players and stakeholders
concerned.
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ABOUT GESB

Golden Ecosystem Sdn Bhd (GESB) is one of the leading environmental consultancy firms in Malaysia
with broad and extensive experiences spanning across the oil and gas industries, housing and infrastructure,
agriculture, industrial and public sectors.

GESB, a bumiputra company (No. 534338-P) is registered with the Ministry of Finance (Reg. No. 357-01001089),
PETRONAS (Reg. No. L-534338-P) and Department of Environment (Reg. No. F 00085).

Building from its humble beginning, today, the firm is staffed with a team of experienced environmental consultants
providing consultancy focusing on Environmental Impact Assessment (EIA), Environmental Management Plan
(EMP), environmental monitoring, environmental regulatory compliances and licensing requirements. The firm
also conducts studies on areas relevant environmental quality as a whole and overall impact. Our clientele
made of private and public organizations from manufacturing sector, government agencies and government
link companies (GLCs).

The firm lean corporate structure facilitates and enables quick respond to clients’ needs. Our track record
speaks for our professional expertise, ability and reputation.

Guided by practical best-practice business principles, we are able to conduct and customize assignments to
suit client’s unique and diverse needs. Our commitment is to work within any organization’s financial and time
constraints through creative mutual arrangements between both parties.

In the era where growing awareness and concerns on environmental impacts has taken centre stage, we are in
the position to provide unique contributions to transform modern business so as to protect and restore natural
world.
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JABATAN PENGURUSAN SISA PEPEJAL NEGARA
KEMENTERIAN PERUMAHAN DAN KERAJAAN TEMPATAN

ARAS 2 & 4, BLOK B UTARA Tele 03-20924488
) NQAD elefon :03-20024488

Egﬁ;\g BAND/?_B PAMA! ISARA Faks (Pentadbiran) 103-2093 5982

F URAT 12579 Kawat S MINRUMAH"

50644 KUALA LUMPUR http:/fwww kpkt.gov.my

oo "KITAR SEMULA - FIKIR DULU SEBELUM BUANG"

Ruj. Kami : KPKT/JPSPN(S)1004/1/1/1 (14)

Tarikh : [ {, September 2009
<5olden Ecosystem Sdn. Bhd.
748-3A, Jalan PJU 5/9
= Dataran Sunway
47810 Kota Damansara Tel: 03-6140 9701
Faks :03-6140 9702

KUALA LUMPUR.

Tuan,

SURAT PELAWAAN CADANGAN TEKNIKAL DAN KEWANGAN (CTK) BAGI
PERKHIDMATAN PERUNDING UNTUK PROJEK KERAJAAN

Dengan hormatnya saya merujuk kepada perkara tersebut diatas dan memaklumkan
bahawa Jabatan bercadang untuk memperolehi perkhidmatan perunding dengan kaedah

bayaran secara Input Masa (Man-Months) bagi kajian seperti berikut:

Kajian Mengenai Pengurusan Sisa Plastik

Nama Kajian
di Semenanjung Malaysia
Terma Rujukan Seperti di Lampiran A
Tempoh Kajian 4 Bulan
Bidang Perunding Kajian Alam Sekitar
2 Tuan adalah dipelawa mengemukakan Cadangan Teknikal dan Kewangan (CTK)

dalam tiga (3) salinan bagi perkhidmatan perunding untuk projek tersebut ke Jabatan di
alamat seperti di bawah selewat-lewatnya pada 12 Oktober 2009. Dokumen CTK yang

lewat diterima tidak akan dipertimbangkan.

Alamat Jabatan Pengurusan Sisa Pepejal Negara
Kementerian perumahan dan Kerajaan Tempatan
Bahagian Dasar dan Perancangan
Aras 2, Blok B Utara
Pusat Bandar Damansara
Peti Surat 12579
50782 KUALA LUMPUR.

3. Cadangan Teknikal dan Kewangan tersebut hendaklah dikemukakan dalam 2
sampul surat yang berasingan yang berlakri dan ditandakan "Cadangan Teknikal" dan

sept 2009/jue/golden

(Sila catat rujukan kami apabila berhubung)
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"Cadangan Kewangan" di atas sebelah kiri setiap sampul surat berkenaan. Cadangan
Teknikal dan Cadangan Kewangan yang dikemukakan hendaklah berpandukan kepada
Terma Rujukan seperti di Lampiran A dan Garis Panduan CTK seperti di Lampiran B dengan
tempoh sah laku tawaran sekurang-kurangnya 90 hari daripada tarikh tutup pelawaan.

4, Bagi perunding tempatan yang menggunakan perkhidmatan perunding asing, markah
akan dipotong sebanyak 30% da'ripada Jumlah input (man-month) perkhidmatan®setiap
perunding asing. Sistem potongan markah terhadap input pakar atau perunding asing
dikecualikan bagi kajian yang dibiayai daripada sumber kewangan luar negara (seperti
pinjaman Bank Dunia, Bank Pembangunan Asia dan sebagainya) dan pihak pembiaya dan
Kerajaan Malaysia telah bersetuju mengenai penggunaan pakar asing dalam bidang tertentu.

5. Jabatan tidak terikat untuk menerima tawaran yang termurah atau mana-mana
tawaran.
6. Sila akui penerimaan surat pelawaan ini dan mengesahkan penyertaan tuan dalam

urusan pemilihan ini seperti di Lampiran C.
Sekian, terima kasih.

"BERKHIDMAT UNTUK NEGARA"
"I MALAYSIA: RAKYAT DIDAHULUKAN, PENCAPAIAN DIUTAMAKAN®

Saya yang menurut perintah,

(DATO' “ADZRI BIN YAHAYA, Ph. D)

Ketua Pengarah
Jabatan Pengurusan Sisa Pepejal Negara
Kementerian Perumahan dan Kerajaan Tempatan

s.k.

Ketua Setiausaha
Kementerian Perumahan dan Kerajaan Tempatan

Bahagian Kewangan Dan Perolehan
Aras 3, Blok K, Pusat Bandar Damansara

50782 Kuala Lumpur
(u.p : Pn. Nor Inchun Bt. Hj Mohd Salleh)
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LAMPIRAN A

TERMS OF REFERENCE
A STUDY ON PLASTIC MANAGEMENT IN PENINSULAR MALAYSIA

L INTRODUCTION

As a consequence of modernisation and urbanisation, plastics are becoming a raw
material more commonly used as components of items, as packaging and traded as
commodities at present days. The use of plastic materials such as plastic bags and other
plastic packaging materials has been increasing over years, and drawn attentions from
some environmentalists who concern about various adverse impacts of plastic disposed of

into the environment.

In Malaysia, the plastic products are categorized into many categories such as plastics
film, rigid shape (including bottles), foamed polystyrene etc. and a large part of the plastics
products are used as packaging material including containers, wrappers etc. for both
industrial and consumer products. The coding system lauched in Malaysia for plastics

products divide plastic into 10 (ten) categories as follows:
1 - Polyethylene Terephthalate (PET, PETE)
2 - High Density Polyethylene (HOPE)
3 - Vinyl (Polyviny! Chloride or PVC)
4 - Low Density Polyethylene (LOPE)
5 - Polypropylene (PP)
6 - Polystyrene (PS)
7 - Polymethyl Methacrylate (PMMA)
8 - Acrylonitrile Butadienne Styrene (ABS)
9 - Polycarbonate (PC)
10 - Others

The lifespan of plastic products can be very short, especially when the plastic is used for
packing purpose. Therefore, applying the 3R (Reduce, Reuse and Recycle) concept for
plastic materials is crucial, in order to ensure sustainable usage and management of
plasctics as a whole. By the hierarchy of 3R, reduction is the first step that should be
emphasised. Secondly, they can be either reused for the same or other purposes or

recycled for other products.
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Plastics in Malaysia - The Background

Plastics products and packaging are becoming more widely used in our dally life. Based
on information released by MATRADE, the plastic products industry is one of the most
dynamic and vibrant growth sectors within the Malaysian manufacturing sector. The
Malaysian plastics industry has developed into a highly diversified sector producing an
array of products including automotive components, electrical and electronic parts,
components for the construction materials, telecommunications industry, household

goods, bottles, containers and other packaging materials.

It was reported (MATRADE, 2006) that about 2 million fonnes of resins for the plasctic
industry are produced locally per annum. Technological development for plastic packaging
in particular has led to an increased use of plastics, such as rigid PET packaging.
Forecasts predict that an increased replacement of glass and metal packaging with plastic
will happen in the near future, increasing the complexity and quantity of plastic wastes
generated.

Based on several studies done by UPM, the average amount of plastics in waste received
at landfills in Malaysia was found to be 15% by weight (UPM, 2002; UPM, 2004). With a
total waste generation estimated at 22,000 tones/day (JICA, 2006), this accounts to a total

of 1.2 million tonnes of waste every year!

By comparing these figures with a report published by World Bank (1999), there is
indication-that the amount of plastics in the waste stream of Malaysia has grown over the
past few years. According to the World Bank report, plastics in the waste stream of
Malaysia in 1999 constituted 11.2% as illustrated in Table 1:

Table 1: Waste Composition at selected Asian Countries

Country Waste Gomposition (%)

Compost | Pape | Plastic | Glass Metal- | Others

able r

Japan 26.0 46.0 9.0 7.0 8.0 12.0
Hong Kong 37.2 21.6 15.7 3.9 3.9 17.6
China 35.8 - 37 3.8 2.0 0.3 54.3
Singapore 44.4 28.3 11.8 4.1 4.8 6.6
The ' 41.6 19.5 13.8 2.5 4.8 17.9
Philippines
Thailand 48.6 14.6 13.9 5.1 3.6 14.2
Malaysia 432 23.7 11.2 3.2 4.2 14.5
Myanmar 80.0 4.0 2.0 0.0 0.0 14.0
Laos PDR 54.3 3.3 7.8 8.5 3.8 22.5
Indonesia 70.2 10.9 8.7 1.7 1.8 6.2
India 41.8 5.7 3.9 2.1 1.9 44.6
Sri Lanka 76.4 10.6 5.7 1.3 1.3 47
BanQladesh 84.4 5.7 1.7 3.2 3.2 1.8

Source: Warld Bank (1899)

Plastics recycling activities in Malaysia has increased in recent years due to record high
market prices on petroleurn and virgin plastics resin. It was reported that there are at least
100 plastic recyclers in Malaysia (EPU/DANIDA, 2003). However, information on the

activities of these plastics
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recycling industries is very limited as no specific study has been done on plastic recycling
in Malaysia. Although waste plastics are being collected more actively now in Malaysia,
significant amounts of plastic are still found to be dumped at the landfill sites. A detailed
study and inventory on the plastic recycling industry in Malaysia should be carried out.

1.2 Issues Related to Plastics Usage and Waste

The introduction of plastic have been extremely beneficial for the society, due to the
combination of characteristics, such as durable, lightweight, cheap and impervious.
However at the same time, the extensive use of plastic appears to be a potential source of
adverse environmental and health impact, if not managed environmentally properly.

The potential issues are related to both usage of plastic materials as well as waste
plastics. The cormmon known issues include:
> The conventional types of plastic are not degradable in the environment. It is
persistent in the environment once it is disposed of into the ground. Some
degradable and biodegradable plastics has ben introduced in the market, however
the usage is still limited due to economic as well as technical concerns.

> As plastics are not degradable at the landfill sites, they may reduce permeability of
the landfill, giving rise to formation of pockets of methan and impeding the
dewatering of the waste, which remains a problem even after the landfill closure.

> Littering and illegal dumping of waste plastics creates blockages of drains and
streams and constitute potential threats to marine ecosystem and wildlife, when the
plastics are washed and flushed into the seas through the drains and rivers. This is
due to the fact that plastics are lightweight and may float on the water,

> Extensive use of plastics materials enhances resource depletion as plastics are
made from petoleum which is a non-renewable and scarce natural resources.

Certain types of plastic in addtion contains hazardous substances and may cause helath
and enironemntal impact during consumtion or disposal:
> PVC contains heavy metals and pthalats. The chemicals may potentially be
released into the environment or the human body through the possible
contamination of food from packaging materials.
> Burning of plastics can give off toxic fumes. Incineration of PVC may, due to the
high content of clorine, give rise to acidification by formation of hydrocloric acid,
and other plastics generate vciatile compounds,
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including formaldehyde and acetaldehyde, both suspected carcinogens to human
body.

Plastics materials may be recycled, but in many countries recycling of plastics is still low.
There are several technical and economic problems in the recycling of plastics; they fall
into two general categories: (i) the issues on segregation and identification of plastics and
(i) the economics of recovering ‘because segregation and recovery costs for plastics can
be very high. Plastic recycling may further cause adverse impact on the environment,
depending on the cleanliness of the plastic waste materials and the efficiency in

segregating the toxic and non-toxic types of plastic.

Plastic recycling is generally highest in countries where producer responsibility for
packaging waste has been introduced.

In Malaysia, the existing plastic recycling business are operating on commercial terms.
The details of the recycling activities are, however, not known by the Malaysia authorities,
and therefore an integrated approach for overall waste plastic management is vet to be

formulated.

The Ministry of International Trade and Industries (MIT!) has expressed concern on the
recent trend in the Malaysia market where waste plastics are found to be imported from
overseas for recycling. Due to the adverse impacts of plastics recycling activities, some
countries such as China has recently banned the previous very active import of waste
plastics into the country. The impact of imported waste plastic to the environment in
Malaysia are yet fo be addressed. In the meantime, cross-border waste plastic trading and

recycling are still going on actively.
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2. EXISTING PRACTISE OF PLASTIC WASTE MANAGEMENT IN MALAYSIA

Information on waste plastics in Malaysia is very limited, as most of the solid waste studies
done are focussing on waste in general, where plastics is only one of the materials

studied.

However, a study on National Waste Minimisation in Malaysia was completed by JICA in
July 2006, and plastics was one of the priority materials. Based on the composition
surveys, plastics was found to occupy about 8% of the total waste generated from

households, and 30% of waste from business entities.

Based on the JICA figures, the recovery rate for plastics in year 2005 was only about 5%
for households and 7% for business entities. Big portions of the plastics are still being
disposed of to the landfill sites throughout the country.

Some recyclers are found collecting and crashing the plastic wastes into pellets to be sold
to domestic and overseas markets, while others are only collecting and compressing it into
bales for export to overseas markets. The material flow of plasctis wastes in Malaysia as
reported by JIGA study is shown in Figure 1 below.

It was found that the plastics recycling in Malaysia is very much depending on overseas
market demands and international prices of waste plastics, which is also directly fluctuated
by the price of virgin resin and petroleum. It was reported that when the plastic prices went
down and plastic scraps were no longer allowed to be imported into China, a large amount
of plastic waste was accumulated in Malaysia and the plastics recyling activities were

dormant until the market revived.
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Figure 1. Existing Plastics Waste Management in Malaysia
(Modified form JICA Study, 2006)
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Figure 2. Activities on Existing Plastics Recycling in Malaysia

Most plastic recycling industries in. Malaysia focus on plastics scraps from industries or
rejects from manufacturing productions. Recovery of consumer plastics is rather new In
Malaysia but production of plastic pellets from consumer plastics were found to be carried
out by some industries in recent years. Detailed information on such recycling activities is

not available and need to be investigated.

Figure 3. Examples of Plastics Pel/etc Produced from Waste Plastics
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3. OBJECTIVES OF THE STUDY

3.1 Main Objectives

The proposed study shall focus at all types of waste. plastics materials. The main
objective of this proposed study is to document the exig‘r_iﬂg%_i___ghasﬁgﬁgu_sw
Malaysia and to document the flow of plastic from generation o disposal including
import and export and to identify possible areas for improvement, including
possible—substitation for conventional plastic materials (such as degradable or
biodegradable plastics). ‘ T

3.2. Specific Objectives
Some specific objectives to be achieved in this study are listed as follows:

1) To establish an inventory on plastic industries and the generation of plastic
products in Malaysia (such as plastic bags) including the flow of plastic
material in and out of the country.

2) To investigate the current plastic waste management in Malaysia including
plastic recycling industries.

3) To identify the main obstacles faced in plastics recycling and substitution of
plastics usage in Malaysia. : .

4)  To assess the feasibility of using degradable or biodegradable plastics and
other possible substitutions materials.

5) To recommend measures to overcome the identified obstacles for, reuse
and recycling of plastic in Malaysia.
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4.1

COVERAGE AND SCOPE WORKS

Study Areas And Scope

The study area shall be Peninsular Malaysia. The scope of works shall involve the
following major activities:

»

4.2

‘Desktop survey on available information about plastic production, usage, and

plastic waste management in Malaysia, as well as information on international
review about degradable or biodegradable plastics etc., such as from Statistics
Department, Custom Department and any other relevant authorities.

Interview surveys fo relevant organisations such as Malaysia Plastics
Manufacturers Associations (MPMA), Packaging Council of Malaysia (PACMA),
Federation of Malaysia Manuacturers (FMM), MITI, MIDA, MATRADE, Business

chambers and others.

Interview surveys to selected plastic manufacturers, importers and plastic
recycling industries.

Interview surveys to selected recycling stakeholders such as reyclers, middlemen,
traders, junkshops, recycling centres of concessionaire companies, local

authorities or charity organisations etc.

Compile and analysis of information collected, propose strategies and
recommendations on establishment of overall management system for plastics
wastes, -including plastics recycling, reduction of plastics usage, as well as
possible substitutions of plastics materials.

Distributions of Surveys samples

The consultant shall propose the distribution and total survey samples to be done in the
study throughout the Peninsular Malaysia, which presents representative findings for the
entire study. The proposal shall take into consideration several criteria such as
geographical distribution, level of urbanisation (district, municipal or city), as well as other
factors to be justified by the consultant.

The proposed distribution and total survey samples by the consultant should be justifiable
and acceptable by JPSPN before implementation. Both secondary
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and primary information to be collected from the surveys shall be included in a
Questionnaire prepared by the Consultant, which shall also be approved by JPSPN prior
to the actual surveys. The informatian to be surveyed should include. but not limited to the
information listed in table as follows:

No Survey Targets

Information to be Collected

1 Relevant
Organizations

I Overview of the existing plastic industries and plastic
recycling activities in the country as well as international
experiences

il Country statistics at macro scale such as domestic
consumption, the imports and exports of plastics resin and
plastics products etc.

jii. Existing incentives or other regulatory frameworks that are
relevant to plastic and plastic recycling industries.

v, Recommendations to enhance plastics recycling and
replace harmful plastics with other alternative materials.

V. Future prospects of plastics and plastics recycling

industries in Malaysia.

2 Plastics
Manufacturers /
Plastics
Recycling
industries

Vi, Overview of the existing plastic industries and plastics
recycling activities in the country as well as international

experiences
Vil Existing practice ofthe plastic industries in Malaysia (such

as types of plastic industries-including type of plastic and type of
product, production capacity, technology used efc.).

viil. Existing practices ofthe plastic recycling industries in
Malaysia (such as types of plastics being recycled, production
capacity, technology used eic.).

IX. Recommendations on the possible measures to reduce
plastics usage, enhance plastics recycling and replace harmful
plastics with other alternative materials.

X. Problems and obstacles faced by plastics industries in
Malaysia.

Xi. Main markets/customers for recycled products

xil. Import/export of plastic waste

as junkshops,
middlemen,
recycling agents
efc.)

3 Recyclers (such

Xiil. Overview of the existing plastics recycling activities in the
country

v, Quantity and price flows of plastics wastes at micro scale
from the waste generation sources to end users.

XV. Existing plastics recycling technology used, production
capacity and costing etc.

XVi. Recommendations to enhance plastics recycling and
replace harmful plastics with other alternative materials.

xvil. Problems and obstacles faced in plastic recycling in
Malaysia.

Xvii, Main markets/customers for recycled products

XIX. Import/export of plastic waste
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EXPECTED OUTPUTS

The expected outputs from the study shall include but are not limited to all the
aspects listed as follows:

« An inventory to show the flow of plastics in Peninsular Malaysia by
plastics category, including the production amount, domestic
consumptions, export and import amount. An example of the output for
the inventory is shown below:

Figufe 4. Example of an Inventory
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o Detailed description on the existing waste plastics management among

the plastics industries and the recycling players in the country. This
includes the existing recycling and treatment system the recycled
products produced, and the customers and markets for the recycled

products.

Description of the international market for recyclable plastic material and
the import/export of plastic waste and recycled plastic products

Detailed listing and disciission of identified obstacles for increased
recycling/substitution

Detailed descriptions on the feasibility of using degradable or
biodegradable plastics from technical aspecis as well as economic

aspects.

Detailed description of international experience on plastic reduction
efforts and substitution of harmful plastic materials with other alternative

materials.
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6. ORGANISATIOND AND DURATION

The study will be barried out under supervision of a Steeri‘ng Committee set at the JPS?N
as the focal point. The Steering Committee members will be invited by JPSPN consists of

relevant government agencies as well as associations and industries.

Upon the commencement of the study, the entire study process will be carried out for 4
months following the process implementation plan as shown below:

Detailed preposal and T
implementation plan prepared by the
Copgitant .
‘g Presentation of proposal
i Approvaj by Steering

Comumnittee

Approval of proposal and
questionnaires by the Steering

COTESTIES
Carry out survey and data
\ a collection
?’?-*% Data Collection and Survey by the Analysis of findings
: Consultant Presentations of results to the
Steering Committee -
Monthly progress reports

(3.5 months)

Draft Final Report/
Evaluation by the Draft report evaluation
Steering Cominittee Collection of additional
data / Amendments

g Approved -

. Final amendment and reports
Final Report .
subrmission
(0.5 month)

Total =4 months
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A suggested reporting schedule is as follows:

Inception Report (after 1 month). The expected outputs of the inception
phase are:

e

s Project - organization is established with steering committee, inventory

teams and possible other working groups;
= Project staff and consultants are identified;
« Experts from ministries and institutions are identified;
« Pre-feasibility studies on existing treatment facilities are prepared;
« Qverall methodology for inventory activities is outlined

« Updated project implementation plan,
s Steering group meeting held at which the Inception Report is approved;

e Interim report (after 2 month)

o Updated inventory
e Report on freatment and recycling options

s Draft proposal for incentive system

< Final report (after 4 month)

20 copies in English language of all reports shall be prepared and reports shall
include translated version in Bahasa Malaysia. Soft copy of the report shall be

submitted to the Department.
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7.. CONSULTANT'S.QUALIFICATION

The consultant must be registered with the Ministry of Finance and shall provide a
concise detail of the company’s qualifications, experiences and resources. This
shall include detailed list of personnel to be involved in the study with their

curriculum vitae aftached

8. NEED FOR SPECIALIST

The Consultant shall suggest to the department and assign several well
qualified and specialized officers to conduct this study and to provide

consulting services to the Government of Malaysia.

The consultant shall appoint at least thirty percent (30%) bumiputera
employees who are professionals.

RESPONSIBILITY OF THE GORVENMENT OF MALAYSIA

9.1  Steering and Technical Committee
The government of Malaysia may establish a steering committee to revise

and approve any matters related to study. All matters pertaining to the study
shall be brought before the committee for approval.

10. ASSISTANCE FROM THE GOVERNMENT AGENCIES AND EXCEPTION

The government may assist the consultant if need arises for :

To obtain approval for the purpose of conducting this study and other

I
documents needed by the consultant; and

ii. To obtain cooperation from other relevant government agencies.
11.  REPORT AND DOCUMENT

Document obtained by the consultant shall and must abide the Malaysian
Code Of Practice and shall be financed by the consultant and shall not be
reimbursed except where the original document are returned back to the

Government of Malaysia.
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12, PROTECTION TO THE GOVERNMENT OF MALAYSIA

The consultant shall be held fully responsible on any damages or lost of
lives or property should there be any eventualities during the conduct of
the study which includes the need for an insurance to protect the
government from financing any claims which may occur due to the

negligence of the consultant.

13.  PAYMENT PROCEDURES

Consultant fees shall be paid to the consultant on man-month basis which
will be stipulated in the Memorandum Of Agreement (MOA) between the

consultant and the Government of Malaysia.

All reimbursable expenditure particularly for out of pocket expenditure shall
be claimed together with the monthly expenditure, with the condition that
the amount claimed should not exceed the amount reimbursable in the
Financial Proposal submitted by the consultant. Any claim for reimbursable
after the period of three (3) months shall not be approve, except where
approval has been obtained by the agency. All claims shall be submitted

together with the original receipt.

Five percent (5%) of the service charge payable to the consultant shall be
held by the Government of Malaysia until the final report is submitted by the .
consultant together with all the original documents. All documents submitted
shall be approved and verified in writing by the Government of Malaysia.

14.  AGREEMENT
The consultant appointed shall prepare ten (10) copies of the Consultant

Services Agreement or Memorandum of Agreement (MOA) in format
approved by the government and shall be signed within a time not
exceeding one (1) month after receiving the Letter of Appointment (LOA).

Prepared By :

Department Of National Solid Waste Vlanagement
Ministry Of Housing And Local Government
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LIST OF ABBREVIATION

Acrylonitrile Butadienne Styrene

ABS
DANIDA Danish International Development Assistance
EPU Economic Planning Unit
FMM Federation of Malaysia Manuacturers
HDPE High Density Polyethylene
JICA Japan International Cooperation Agency
LDPE Low Density Polyethylene
MATRADE | Malaysia External Trade Development Corporation
MHLG Ministry of Housing and Local Government
MIDA Malaysia Industrial Development Authority
MITI Ministry of International Trade and Industries
MPA Malaysian Petrochemicals Association
MPMA Malaysia Plastics Manufacturers Associations
MOSTI Ministry of Science, Technology and [nnovative
PACMA Packaging Council of Malaysia
PC Polycarbonate
PET Polyethylene Terephthalate
PMMA Polymethyl Methacrylate
PP Polypropylene
PS Polystyrene

[ PVC Polyvinyl Chioride
SMIDEC Small & Medium Industries Development Corporation
SSM Companies Commission of Malaysia
UPM Universiti Putra Malaysia
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STUDY TEAM MEMBERS AND DESIGNATION/EXPERTISE

No Name Designation/Expertise
1 Azemi Abu Bakar Project Director
2 Rozilah Ibrahim Project Manager
3 Noor Harniza Haris Focal Person/ Senior Data Analyst
4 Dr. Foo Say Moo Technical Advisor
5 Suhaimi Arifin Economist
6 Dr. Rabiah Abd Wahab Socio-economist
7 Mohd Jamil Abdul Samad Senior Environmental Consultant
8 Wazfarina Abdul Wahid Senior Data Analyst
9 Nurulhuda Abdul Malek Environmental Consultant/Data Analyst
10 Fareini Azizan Environmental Consultant/Data Analyst
11 Mohd Sukri Tukiman Environmental Consultant
12 Savitri a/p Ramiah Environmental Consultant
13 Siti Nur Yussof Data Analyst
14 Rizman Azahar Research Assistant
15 Ahmad Rosman Ahmad Noordin Research Assistant
16 Mustaffa Musa Research Assistant
17 Amir Ridza Hashim Research Assistant
18 HarinazrahHarun Research Assistant
19 Uthaya Kumar Research Assistant
20 Anusooya Subramaniam Research Assistant
21 RK Kieshen Velu Research Assistant
22 Muhammad Fakhrul Razi Mohamed Rosli Research Assistant
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A STUDY ON PLASTIC MANAGEMENT IN PENINSULAR MALAYSIA
STUDY INITIATOR:

NATIONAL SOLID WASTE MANAGEMENT DEPARTMENT (JABATAN PENGURUSAN SISA PEPEJAL NEGARA
- JPSPN) UNDER MINISTRY OF HOUSING AND LOCAL GOVERNMENT (KEMENTERIAN PERUMAHAN DAN
KERAJAAN TEMPATAN - KPKT)

APPOINTED JPSPN’'S STUDY CONSULTANT:
GOLDEN ECOSYSTEM SDN BHD

Y. Bhg. Dato’/Datin/Dr/Sir/ Mdm:

This is to inform that a study on plastic management for JPSPN-KPKT is being conducted for Peninsular Malaysia.
As such, we are requesting your kind consideration to participate in this survey to provide input for the study.

All information provided during this survey shall be treated as confidential and shall not be used for any other pur-
pose.

Your kind cooperation and prompt action is highly appreciated. Thank you.

GOLDEN ECOSYSTEM SDN BHD

Tel : 03-6140 9701
Fax : 03-6140 9702

SURVEY FORM

Background Information

Date

Interviewer

Respondent Name

Position

Name of Company

Type of Business

Number of employees

Number of working days per week

Size of premise Please (/) where applicable:
Small
Medium
Large
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Capital investment

Please (/) where applicab

le:

Self-finance
Government-support
Bank-loan
Cooperation-investment
Other

Space ownership

Please (/) where applicab

le:

Self-owned

Rent

Illegal

TOL from Government
Others

1. Please indicate (according to Product Type) the factory’s monthly capacity and production?

No. Product Type Capacityu\ll1vi<teightltime Productio::i\:eightltime
1 Plastic Bags
2 Soft Packaging Material (wraps)
3 Hard Packaging Material (bottles)
4 Home/Office Based Products
5 Industrial Based Products
6 Agricultural Based Products
7 Automotive Based Products
8 Others
TOTAL

2. Please indicate (according to Plastic Category) the factory’s monthly production?

PRODUCTION
No. Plastic Cat Weight/unit time
astic Lat- | code | Abbv. Examples
egory
eg:kg/perday
Polyethylene PET, : S
1 Terephthalate 1 PETE Fizzy drinking bottles
> High Density 2 HDPE Milk and washing-up liquid
Polyethylene bottles
. . Food trays, cling film, bot-
3 Vinyl (Po!yw 3 PVC | tles for shampoos, mineral
nyl Chloride)
water and squash
4 Low Density 4 LDPE Carrier bags, bin liners
Polyethylene
Margrine tubs, microwave-
5 | Polypropylene 5 PP able meal trays
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6 | Polystyrene 6 PS Yoghourt_pots, egg cartons,
plastic cutlery, toys
Aquarium plastics, motor-
7 Polymethyl 7 PMMA | cycle helmet visors, CDs or
Methacrylate DVDs

Musical instruments (re-
8 | Acrylonitrite Butadienne | agg corders, plastic clarinets),
Styrene golf club heads, luggage,
protective headgears

Polycarbonate roofing
9 | Polycarbonate 9 PC | sheets, polycarbonate films,
plastic water bottles

10 | Others 10 - -
TOTAL

3. Please indicate (according to the type of plastic resin (Plastic Category) purchased every month?

PROCUREMENT OF RESIN

No. Weight/
. unit time
HEETE O ) G Abbv. Examples Receiving Mode
egory
eg:kg/per-
day
1 Polyethylene 1 PET, PETE Fizzy drinking bottles
Terephthalate
2 High Density 2 HDPE Milk and washing-up liquid
Polyethylene bottles
3 | Vinyl (Polyvinyl 3 PVC Food trays, cling film, bot-
Chloride) tles for shampoos, mineral
water and squash
4 Low Density 4 LDPE Carrier bags, bin liners
Polyethylene
5 Polypropylene 5 PP Margrine tubs, microwave-
able meal trays
6 Polystyrene 6 PS Yoghourt pots, egg cartons,
plastic cutlery, toys
7 Polymethyl 7 PMMA Aquarium plastics, motor-
Methacrylate cycle helmet visors, CDs or
DVDs
8 Acrylonitrite 8 ABS Musical instruments (re-
Butadienne corders, plastic clarinets),
Styrene golf club heads, luggage,
protective headgears
9 Polycarbonate 9 PC Polycarbonate roofing

sheets, polycarbonate
films, plastic water bottles

10 Others 10 - -
TOTAL

(Page 2)
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4. Do you purchase any type of recycled plastic material to be used in production and if yes please specify type
and quantity per month? In addition to this, please indicate the receiving mode of the recycled plastic e.g. bale,
open, drums, crates etc.

PROCUREMENT OF RECYCLED PLASTIC

HERUBEE Examples Receiving Mode
egory

Polyethylene

1| Terephtha- | 1 Fizzy drinking bottles
late

High Density . ; -
2 Polyethylene 2 Milk and washing-up liquid bottles

Vinyl (Polyvi- Food trays, cling film, bottles for shampoos,
3 . 3 :

nyl Chloride) mineral water and squash

Low Density . -
4 Polyethylene 4 Carrier bags, bin liners
5 Pol;;pnrgpyl— 5 | PP | Margrine tubs, microwaveable meal trays
6| Polystyrene | 6 | PS Yoghourt pots, egg cartons, plastic cutlery,

toys

7 Polymethyl 7 Aquarium plastics, motorcycle helmet vi-

Methacrylate sors, CDs or DVDs

Acrylonitrite Musical instruments (recorders, plastic clari-
8 | Butadienne | 8 nets), golf club heads, luggage, protective

Styrene headgears

Polycarbon- Polycarbonate roofing sheets, polycarbon-

9 9 | PC ) ;
ate ate films, plastic water bottles
Others 10| - -

TOTAL

5. Quantity of off-spec product discarded every month and how are they discarded?

Type Quantity Method of Discard

6. How many metric tonnes are stored during your peak production?

(Page 3)
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7. How many metric tonnes are delivered to the customers in a month?

a) Local/Domestic

b) Export

8. If you use recycled plastic resin for your production, how much of it is household-oriented?

9. If you use recycled plastic resin for your production, how much of it is obtained from industries?

10. Do you incorporate any form of pre-treatment during recycling?

| | Yes | | No |

11. If your answer is “Yes” for Question (10), then what forms of pretreatment do your company adopts during pro-
duction?

12. Is your plastic product recyclable?

| | Yes | | No

13. Where will you rank Malaysian among other nations that champion the course of plastics recycling?

(Page 4)
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20.

State your preference for resource material for manufacturing.

Local Import

Cost

Availability

Material
Quality

Others

21.

22.

23.

24,

25.

26.

27.

Do you think that Malaysia is competing with China and US recycling business?

What is your total annual income from plastic manufacturing?

What will be the future for plastic recycling/manufacturing industry?

What will be the future of manufacturing using recycled plastic?

Do you think Malaysian government is promoting plastic recycling/manufacturing?
| | Yes | | No

Do you think the recyclers/middlemen play active role in providing the resources?
| | Yes | | No

How?

Is our manufacturing efficiency comparable with the manufacturing system in the developed countries?

| Yes | | No

28. Is there any regulatory obligation you adhere to while carrying out recycling/manufacturing activities in your

plant?
| | Yes | | No

(Page 6)
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29. What incentives do you get from the government?

30. Do you think your process system is eco-friendly?
| | Yes | | No

31. What is the level of degradable/biodegradable usage in Malaysia?
Low level
Medium level

High level

JUL

32. What are the resources available to produce biodegradable plastic in Malaysia?
Tapioca
Palm Oil
Sago
Corn
Others
Please specify:

UL

33. Do you produce/manufacture biodegradable/degradable plastic product?
| | Yes | | No

34. What is (are) the general problem(s) to replace conventional plastic with biodegradable/degradable plastic?

Expensive

Technology not available
Insufficient raw material
Competition with food industry
Government policy

Limited life span

Low market demand

Others

U0

Please specify:

(Page 7)
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.

A STUDY ON PLASTIC MANAGEMENT IN PENINSULAR MALAYSIA

STUDY INITIATOR:

NATIONAL SOLID WASTE MANAGEMENT DEPARTMENT (JABATAN PENGURUSAN SISA PEPEJAL NEGARA
- JPSPN) UNDER MINISTRY OF HOUSING AND LOCAL GOVERNMENT (KEMENTERIAN PERUMAHAN DAN
KERAJAAN TEMPATAN - KPKT)

APPOINTED JPSPN’S STUDY CONSULTANT:
GOLDEN ECOSYSTEM SDN BHD

Y. Bhg. Dato’/Datin/Dr/Sir/ Mdm:
This is to inform that a study on plastic management for JPSPN-KPKT is being conducted for Peninsular Malaysia.
As such, we are requesting your kind consideration to participate in this survey to provide input for the study.

All information provided during this survey shall be treated as confidential and shall not be used for any other pur-
pose.

Your kind cooperation and prompt action is highly appreciated. Thank you.
GOLDEN ECOSYSTEM SDN BHD

Tel : 03-6140 9701
Fax : 03-6140 9702

SURVEY FORM

General Details:

Date

Interviewer

Respondent Name
Position

Name of company

Type of business
Number of employees

Number of working days per week

Size of premise Please (/) where applicable:

Small
Medium
Large

(Page 1)
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Capital investment Please (/) where applicable:

Self-finance 1
Government-support 1]
Bank-loan 1]
Cooperation-investment 1]

1

Other

Space ownership Please (/) where applicable:

Self-owned
Rent
lllegal

1
1
TOL from Government :l
1

Others

1. What do you recycle? (Please (/) where applicable)
Paper / Cardboard
Plastic
Glass
Cans
Others
Please specify:

LI

2. What is your collection mode? (Please (/) where applicable)
Recycling Bins
Door to door Collection
Recycling Center
Waste Consortium Collection
Other
Please specify:

L

3. What is the frequency of collection?
Weekly
Once a Fortnight
Monthly
None
Longer
Please specify:

L

4. What is your total annual income from plastic recycling?

5. Do you know what type of plastic is recyclable?
Yes
No (Page 2)
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6. What can be done to improve plastic recycling?

Dedicated regulation

Incentive
Collection center
Others

Please specify:

1111

7. Do you think that plastic recycling is worth doing in Malaysia?

8. How much plastic do you supply to the recycling plants daily?

9. What type of plastic do you export?

TYPE OF PLASTIC
. Weight/unit time Selling
No. | Plastic Category | Code | Abbv. Examples eg:kglperday Pricelkg
Polyethylene PET, . N
1 Terephthalate 1 PETE Fizzy drinking bottles
2 High Density Poly- > HDPE Milk gnq washing-up
ethylene liquid bottles
Food trays, cling film,
Vinyl (Polyvinyl bottles for shampoos,
3 Chloride) 3 PVC mineral water and
squash
4 | LtowDensityPoly- |, | hoe | Carrier bags, bin liners
ethylene
Margrine tubs, micro-
5 Polypropylene 5 waveable meal trays
Yoghourt pots, egg
6 Polystyrene 6 cartons, plastic cutlery,
toys
Aquarium plastics, mo-
7 Polyzstr}gltlgleth- 7 PMMA | torcycle helmet visors,
Y CDs or DVDs
Musical instruments
b - (recorders, plastic clari-
g | Acrlonitrite Butadi- | o | aAgg | nets) golf club heads,
enne Styrene .
luggage, protective
headgears
Polycarbonate roofing
9 Polycarbonate 9 sheets, polycarbon-
ate films, plastic water
bottles
10 Others 10 -
TOTAL
(Page 3)
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10. What type of plastic do you supply?

TYPE OF PLASTIC
No. | Plastic Category | Code | Abbv. Examples Weu‘.:;htlunlt W) || SO (A2
eg:kg/perday kg
y Polyethylene 1 PET, Fizzy drinking
Terephthalate PETE bottles
> High Density Poly- ° HDPE Milk gnd_ washing-
ethylene up liquid bottles
Food trays, cling
3 Vinyl (quyvmyl 3 PVC film, bottles.for
Chloride) shampoos, mineral
water and squash
4 Low Density Poly- 4 LDPE Carrler bags, bin
ethylene liners
Margrine tubs, mi-
5 Polypropylene 5 PP crowaveable meal
trays
Yoghourt pots, egg
6 Polystyrene 6 PS cartons, plastic cut-
lery, toys
Aquarium plastics,
7 Polymethyl Meth- 7 PMMA moForcycIe helmet
acrylate visors, CDs or
DVDs
Musical instru-
ments (recorders,
Acrylonitrite Butadi- plastic clarinets),
8 enne Styrene 8 ABS golf club heads,
luggage, protective
headgears
Polycarbonate roof-
9 Polycarbonate 9 pc | Ing sheets, polycar-
bonate films, plastic
water bottles
10 Others 10 - -
TOTAL
11. Do the industries provide you additional incentive to encourage your supply effort?
Yes :l
No 1
(Page 4)
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12. Do you import plastics into Malaysia for recycling? (Please indicate the tonnage in the following table)
Yes [

No

IMPORTED PLASTIC
. Weight/unit time Purchase
No. Plastic Category Code | Abbv. Examples eg:kglperday Pricelkg
1 Polyethylene 1 PET, Fizzy drinking
Terephthalate PETE bottles
2 High Density Polyeth- ° HDPE Milk gnq washing-
ylene up liquid bottles
Food trays, cling
3 Vinyl (Po!yvmyl Chlo- 3 PVC film, bottles.for
ride) shampoos, mineral
water and squash
4 Low Density Polyeth- 4 L DPE Carrler bags, bin
ylene liners
Margrine tubs, mi-
5 Polypropylene 5 PP crowaveable meal
trays
Yoghourt pots, egg
6 Polystyrene 6 PS cartons, plastic cut-
lery, toys
Aquarium plastics,
7 Polymethyl Methacry- 7 PMMA mo?orcycle helmet
late visors, CDs or
DVDs
Musical instruments
(recorders, plastic
8 Acrylonitrite Butadi- 8 ABS clarinets), golf club
enne Styrene heads, luggage,
protective head-
gears
Polycarbonate roof-
9 Polycarbonate 9 PC ing sheets, polycar-
bonate films, plastic
water bottles
10 Others 10 - -
TOTAL
13. How do you compete with imported recyclable plastics?
(Page 5)
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14. What are the problems encountered in the process of materials collection?
Soiled Plastic
Mixed material
Multi-layered plastic
Collection distance
Collection cost
Man power
Storage/space constrain
Others

Please specify:

OO0

15. What are the problems associated with selling to the recycling industries?
Transport cost
Material quality
Man power
Commodity Price
Others

Please specify:

JUi

16. How you solve this problem?

17. What is your view of the future of plastic recycling industry in Malaysia?

18. Do you think the Malaysian government is promoting plastic recycling? How?

L] Yes L] No

(Page 6)
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STUDY INITIATOR:
NATIONAL SOLID WASTE MANAGEMENT DEPARTMENT (JABATAN PENGURUSAN SISA PEPEJAL

NEGARA - JPSPN) UNDER MINISTRY OF HOUSING AND LOCAL GOVERNMENT (KEMENTERIAN

ADMIN USE
Group: CONS

- F~

A STUDY ON PLASTIC MANAGEI\HENT IN PENINSULAR MALAYSIA

PERUMAHAN DAN KERAJAAN TEMPATAN - KPKT)

APPOINTED JPSPN’S STUDY CONSULTANT:
GOLDEN ECOSYSTEM SDN BHD IN COLLABORATION WITH UNIVERSITI MALAYA

Y. Bhg. Dato’/Datin/Dr/Sir/ Mdm:

This is to inform that a study on plastic management for JPSPN-KPKT is being conducted for Peninsular Malaysia.
As such, we are requesting your kind consideration to participate in this survey to provide input for the study.

All information provided during this survey shall be treated as confidential and shall not be used for any other pur-

pose.

Your kind cooperation and prompt action is highly appreciated.

Thank you.

GOLDEN ECOSYSTEM SDN BHD
Tel :03-6140 9701
Fax :03-6140 9702

CONSUMER SURVEY FORM

Background Information

Date

Interviewer

Location/ State

Respondent | Name
Please (/) where applicable:
sender r:rlr?ale —
[ ]
Age
Occupation

Education Background
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1. Are you aware of the No-Plastic-Bag campaign on Saturday initiated by Ministry of Domestic Trade, Co-
operatives and Consumerism (Kementerian Perdagangan Dalam Negeri, Koperasi dan Kepenggunaan
- KPDNKK)?

1 Yes 1 No

2. Do you think the No-Plastic-Bag campaign on Saturdays is effective to reduce plastic bag us-
age?

L] Yes L] No

If “No”, why?

3. As a consumer, what is your view on No-Plastic-Bag campaign on Saturday? Please tick (/) at
applicable box.

a) Supportive as it is a good means to provide greener environment
b) Not supportive due to inconvenience to bring own reusable bag
c) Willing to pay 20cents for each plastic bag

d) Change of shopping day from Saturday to Sunday/other days

e) Change of shopping place from hypermarket to normal groceries/

wet market/ night market/ etc.

IRiii

(Page 1)
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4. Do you know about the degradable or biodegradable* plastic bag?
L] Yes L1 No

Please state the example?

5. Do you support the use of degradable or biodegradable plastic bag?
L1 Yes L1 No

If no, please specify the reason:

6. Should degradable or biodegradable plastic bags replace the normal plastic bag?

L] Yes L] No

If no, please specify the reason:

Note:*
Biodegradable plastics are plastic that will decompose in natural aerobic (composting) and anaerobic environment
(landfill). Biodegradable plastics typically are produced in two forms: injection molded (solid, 3D shapes), typically in
the form of disposable food service items, and films, typically organic fruit packaging and collection bags for leaves
and grass trimmings, and agricultural mulch.

Degradable plastics are plastics that are not biodegradable or compostable. It may take time for them to break

down completely through the reaction of a chemical additive to oxygen, light or heat and are also known as ‘oxo-
degradable’ bags.

(Page 2)
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MASTER LIST OF PLASTIC MANUFACTURERS (PM) IN PENINSULAR MALAYSIA
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Solid Waste Collection in Peninsular Malaysia (2006-2010)

Collection (in tonne) .
State Collection by
2007 2008 2009 2010

Kuala Lumpur 685,031 762,242 755,873 761,696|Alam Flora Sdn Bhd
Selangor 1,083,410 1,101,658 1,131,791 1,156,206|Alam Flora Sdn Bhd
Pahang 182,637 188,515 205,419 216,278|Alam Flora Sdn Bhd
Negeri Sembilan 17,091 45,943 43,880 2,702|SWM Environment Sdn Bhd
Melaka 20,893 31,305 8,607 31,561|SWM Environment Sdn Bhd
Johor 19,082 413,083 110,390 46,752|SWM Environment Sdn Bhd
Perlis NA NA NA NA Environment Idaman Sdn Bhd
Kedah NA NA NA 553,491 |Environment Idaman Sdn Bhd
Pulau Pinang* 212,760 203,045 207,629 199,433 |Respective local councils
Perak 246,083 1,007,072 269,131 326,370|Respective local councils
Kelantan 210,610 214,970 216,100 233,340(Respective local councils
Terengganu 297,663 314,907 322,548 706,423 |Respective local councils
TOTAL 2,975,260 4,282,740 3,271,368 4,234,252
Note:

* = Exclusive MP Pulau Pinang

A = No data available for Perlis and Kedah (2006-2009)




Solid Waste Collection in Peninsular Malaysia (2006-2010)

State Local councils 2007 2008 2009 2010
P.Pinang [MP Pulau Pinang NA NA NA NA
MP Seberang Perai 212,760 203,045 207,629 199,433
TOTAL P.PINANG 212,760 203,045 207,629 199,433
Perak |MB Ipoh * NA NA 6,442 50,213
MP Manjung 82,125 839,500 85,775 91,250
MP K.Kangsar 4,200 4,200 4,200 4,200
MD Taiping 94 94 94 94
MD Kerian 2,833 4,365 9,255 10,076
MD Kampar 21,307 19,006 19,796 21,074
MD Lenggong 4,000 4,000 4,000 4,000
MD Selama 3,696 3,696 3,696 3,696
MD Gerik 4,438 4,452 4,755 4,755
MD Pengkalan Hulu 3,650 4,380 4,380 5,475
MD Perak Tgh 11,520 11,520 11,520 11,520
MD Tg Malim 26,880 26,880 26,880 26,880
MD Tapah 11,520 12,960 14,400 17,280
MD Batu Gajah 18,720 19,094 19,188 19,282
MD Teluk Intan 51,100 52,925 54,750 56,575
TOTAL PERAK 246,083 1,007,072 269,131 326,370
Tganu |MD Kemaman 47,040 47,040 47,040 47,040
MP K.Terengganu 67,680 72,000 72,000 86,400
MP Dungun 37,440 37,440 37,440 37,440
MD Hulu Terengganu 7,690 7,730 7,690 8,820
MD Marang 21,960 21,960 21,690 21,960
MD Besut 23,040 23,040 23,040 23,040
MD Setiu 5,760 5,760 7,200 8,640
TOTAL TGANU 210,610 214,970 216,100 233,340
Kltn MP Kota Bharu 117,600 117,600 117,600 117,600
MD Tanah Merah 10,080 12,600 13,680 17,280
MD Jeli 2,304 2,880 3,456 4,608
MD Pasir Mas 20,160 20,160 20,160 20,160
MD Bachok 4,704 4,704 4,704 4,704
MD Machang 23,520 23,520 26,880 30,240
MD Kuala Krai 5,670 5,670 5,670 5,670
MD Gua Musang NA NA NA 360,000
MD Pasir Puteh 14,265 16,125 17,886 21,361
MD Tumpat 27,360 27,648 28,512 28,800
MD Ketereh 72,000 84,000 84,000 96,000
TOTAL KLTN 297,663 314,907 322,548 706,423

* MB Ipoh - Data from Nov-Dec 2009 only - weighbridge broken




Recyclable Plastics Collection in Peninsular Malaysia (2006-2010)

Collection (in kg)

State Collection by
2007 2008 2009 2010

Kuala Lumpur 27,613 88,467 291,438 357,053|Alam Flora Sdn Bhd
Selangor 162,883 528,102 930,154 332,888|Alam Flora Sdn Bhd
Pahang 65,388 480,459 513,204 328,718|Alam Flora Sdn Bhd
Negeri Sembilan 1,272 6,310 7,466 6,273|SWM Environment Sdn Bhd
Melaka 6,954 3,649 558 836(SWM Environment Sdn Bhd
Johor 2,096 7,425 6,033 3,240|SWM Environment Sdn Bhd
Perlis® NA NA NA NA|[Environment Idaman Sdn Bhd
Kedah? NA NA NA NA|[Environment Idaman Sdn Bhd
Pulau Pinang 4,662,934 9,587,707 12,222,605 28,615,823 |Respective local councils
Perak 1,159,532 1,604,117 211,893 70,786|Respective local councils
Kelantan 735 964 702 337|Respective local councils
Terengganu 276,550 398,170 110,781 57,425|Respective local councils
TOTAL 6,365,957 12,705,369 14,294,834 29,773,379
Note:

A = No data available for Perlis and Kedah




Recyclable Plastics Collection in Peninsular Malaysia (2006-2010)

State Local councils 2007 2008 2009 2010
P.Pinang |MP Pulau Pinang 4,336,589 638,443 5,281,962 25,584,010
MP Seberang Perai 326,345 8,949,264 6,940,643 3,031,813
TOTAL P.PINANG 4,662,934 9,587,707 12,222,605 28,615,823
Perak |MB Ipoh NA NA NA NA
MP Manjung 1,159,523 1,322,202 158,198 17,815
MP K.Kangsar NA 961 809 683
MD Taiping NA NA NA NA
MD Kerian NA NA NA 186
MD Kampar NA NA NA NA
MD Lenggong NA NA 10000 12000
MD Selama NA NA NA NA
MD Gerik 9 7 275 138
MD Pengkalan Hulu NA NA NA NA
MD Perak Tgh NA NA NA NA
MD Tg Malim NA NA NA NA
MD Tapah NA NA NA NA
MD Batu Gajah NA NA NA 15
MD Teluk Intan NA 280947 42611 39949
TOTAL PERAK 1,159,532 1,604,117 211,893 70,786
Tganu |MD Kemaman 276,550 398,170 110,781 57,425
MP K.Terengganu NA NA NA NA
MP Dungun NA NA NA NA
MD Hulu Terengganu NA NA NA NA
MD Marang NA NA NA NA
MD Besut NA NA NA NA
MD Setiu NA NA NA NA
TOTAL TGANU 276,550 398,170 110,781 57,425
Kltn ~ [MP Kota Bharu NA NA NA NA
MD Tanah Merah NA NA NA NA
MD Jeli NA NA NA NA
MD Pasir Mas NA NA NA NA
MD Bachok NA NA NA NA
MD Machang NA NA NA NA
MD Kuala Krai NA NA NA NA
MD Gua Musang NA NA NA NA
MD Pasir Puteh NA NA NA NA
MD Tumpat 735 964 702 337
MD Ketereh NA NA NA NA
TOTAL KLTN 735 964 702 337
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