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FOREWORD

This report presents and discusses the status-quo and issues of Municipal Waste in 14 countries in Southeast
and East Asia. Aspects of Municipal Solid Waste (MSW) included herein are generation and composition,
policies and regulations, economic instruments, current practices of MSW and other management strategies.
The report also presents some propositions and policy recommendations in order to determine regional
collective actions on the status-quo and issues regarding Municipal Waste.

The Thematic Working Group on Solid and Hazardous Waste (Waste TWG) secretariat compiled this report
from 14 countries in Southeast and East Asia. The report has been reviewed and discussed during the Second
Waste TWG meeting in Siem Reap, Cambodia on December 2008 and the Fourth High-Level Of cials
meeting in Beijing, PR China on March 2009. Additional data and information from member countries has
been updated and incorporated in the report.

The compilation of municipal waste management report was made possible through the funding support of
the Ministry of the Environment, Japan whom the Thematic Working Group (TWG) on Solid and Hazardous
Waste secretariat located at AIT/UNEP RRC.AP gratefully acknowledge.

The Waste TWG Secretariat would also like to acknowledge, with much appreciation, the support and
cooperation of the following organizations and individuals due to them the compilation of this report cannot
be completed.

The 14 Waste TWG member countries for accomplishing the municipal waste questionnaire and
providing latest additional data and information.

The Waste TWG Chairman and TWG member countries for painstakingly contributing comments
and/or additional inputs in the compilation of this report.

The Waste TWG regional partners for providing comments on the questionnaire, particularly OECC,
MRI, IGES, WHO, AIT, UNEP/IETC and others.
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l. Introduction

Solid waste management is one of the major environmental burdens particularly in megacities of many
developed and developing Asian countries. An alarming rate of solid waste generation trends can be seen
parallel to urbanization, industrialization and economic development. This environmental burden continues
to be a major pressing issue threatening the environment and health of the people. Unless environmental
measures are introduced and effectively enforced, continuing burdens of solid waste management will be
inevitable.

This section highlights the background and rationale of the report which is comprised of the de nition and
current situation of Municipal Waste in 14 South East and East Asian Countries, developments in 3R and
waste management, objectives and scope, and the approach used for the compilation and analysis of the
report.

1.1 Background

Human activities create waste, and the way these wastes are handled, stored and collected may pose risks
to the environment and to public health.

The main problems of municipalities in solid waste managementinclude the sharp increase in the accumulation
of waste and its management, use of open dumps that create and spread health problems, contamination
of underground water resources and the decreasing capacity of sanitary land lls along with the dif culties in
establishing new dumpsites and the rising costs of wastes disposal.

According to the World Bank (2004), urban authorities in Asia spend an estimated 50-70% of their revenues
on waste management. The effect of neglecting the environment is said to cost an average 5% of the GDP.

It is in this context that solid and hazardous waste was selected as one of the priority areas of the Regional
Ministerial Forum on Environment and Health. At the same time, solid and hazardous waste issues were
addressed by many Asian countries using such principles as the 3R - reduce, reuse and recycle. These
countries agreed to further promote these through regional cooperation under the 3R Initiative. The Asia 3R
(Reduce, Reuse and Recycle) Conference held on October 30 - November 1, 2006 in Tokyo, Japan discussed
four topics including Partnership and International Cooperation for the promotion of the 3Rs, Medical Waste
management, Municipal Organic Waste Management and E-Waste Management. The conference gave
the primary avenue to comprehensively discuss and address the aforementioned topics. It concluded with
identifying the 3R Knowledge Hub and the Regional Initiative on Environment and Health in Southeast and
East Asian Countries as potential mechanisms in the conduct of a follow-up to the said conference.

The Waste Thematic Working Group (TWG) was initially formulated with 13 member countries from Brunei
Darussalam, Cambodia, Peoples Republic of China, Indonesia, Japan, Lao PDR, Malaysia, Mongolia,
Myanmar, The Philippines, Singapore, Thailand and Vietnam as well as 9 partner organizations and experts
from regional and international organizations. The Waste TWG secretariat is located at UNEP RRC.AP,
Thailand. The secretariat developed and circulated the municipal waste questionnaire. Answers from this
survey questionnaire were compiled, analyzed and incorporated in this status report.

This report aims to present the status-quo and issues of Municipal Waste Management, particularly separation,
collection and treatment as well as disposal of Municipal waste in 14 Southeast and East Asian countries.
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Introduction

The speci c objectives are:

to identify status-quo and issues of Municipal Waste Management;

to exhibit the current practices of Municipal Waste in SEA and East Asian Countries in terms of
collection, segregation, treatment and disposal in the region;

to study the current policies and regulations in SWM relative to 3Rs; and

to present proposed recommendations in relation to the status-quo and issues of municipal waste
management.

The purpose of the compilation of the status-quo and issues of Municipal Waste Management is to provide a
proposed regional collective recommendation on the current status and problems regarding municipal waste
management in the member countries.

1.2 Scope of the Report

The report covers the current municipal waste management activities in Waste TWG member countries.
The 14 South East and East Asia countries include Brunei Darussalam, Cambodia, PR China, Indonesia,
Japan, South Korea, Lao PDR, Malaysia, Mongolia, Myanmar, Philippines, Thailand, Singapore and Vietnam.
Discussion and presentation on the current practices of municipal waste management particularly the
identi cation and review of status-quo and issues of municipal waste management are made. Current
good practices relative to 3R principles in municipal waste management which include activities in terms of
collection, segregation, treatment and disposal are also highlighted. Finally, an analysis is done on the current
situation, challenges and issues of municipal waste management in member countries in the aspects of
legal/policy, economic, institutional, technological and socio-cultural at the national and/or local level.

Findings shall help identify and propose recommendation for regional collective action on the status-quo and
issues of municipal waste management.

1.3 Approach

The approach consisted of analyzing information collected through the accomplished municipal waste
questionnaire from member countries and existing data and information available. The status-quo and issues
on municipal waste are identi ed and assessed with the active participation of member countries (e.g. of
experts and of cers in National Agencies).

The methodology and/or approach (see Figure 1 for illustration) includes the following activities:
Review of the draft Municipal Waste questionnaire by solicitihg comments/additional inputs from member
countries and member partners.

Incorporation of primary data and information collected through the accomplished municipal waste
questionnaire from member countries.

Review and incorporation of additional documents obtained, (e.g., publications, country/national agency
reports and other reports from relevant international organizations such as AIT, UNEP IETC, World Bank,
ADB, WHO and others;

Gathering of existing information and data, especially those collected by 3RKH, to supplement the
analysis of the status-quo and issues on municipal waste management.
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Compilation and analysis of available data and information through the solicited views of responsible
authorities/waste management units at the national/local level.

Drawing recommendations in the development of the draft status report.

Soliciting additional contributions and comments from all Waste TWG member countries and regional
partners for the draft nal Municipal Waste Status report in the Second Waste TWG meeting.

Established under the
Regional Forum on
Environment and
Health in Southeast
and East Asian
countries

With Financial Support
from Ministry of
Environment, Japan

Developed &
‘ Reviewed
MW

Questionnaire

First Meeting of
Waste TWG in
Singapore
(28-29 Feb 2008)

Status-quo &
Issues of
HCW &

Municipal H
Waste H
Management !
'
'
'
I
'

Brunei
Darussalam
Cambodia Conducted research pn MW from
- available publication/reports Countriesi &
RRIChI ! Agencies)
Indonesia 1 Comments
Japan ' P ——
Analyzed ST SEEd
South Korea Submission MW Status- M\);\I Waste Status Policy
_| LaoPDR N MW 5| Qquo and > Wastein _» Report )
— Questionnaire Issues member prepared by ecommendations
countries RRCAP
Mongolia
Myanmar Second Meeting of
p— Waste TWG in Siem
ilippines .
p Reap, Cambodia
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o (2-3 Dec 2008)
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Vietnam

Figure 1: Municipal Waste Report compilation approach
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|l. Current Practices of Municipal Waste in SEA and East
Asian Countries

2.1 Overview of Municipal Waste in SEA and East Asian Countries

According to Imura, et. al. (2005), high population growth and urbanization coupled with rapid economic
growth greatly accelerates consumption rates in Asian developing cities. These consumption patterns have
contributed to the increase in municipal solid waste generation and to changes in waste composition. For
instance, the urban areas of China generated about 190 million tons of MSW in 2004, creating signi cant
potential for MSW projects in the country. The recent Environment Monitor report prepared as part of the study
estimated that Shanghai alone has 10% organic waste diversion through composting, and the remaining
90% land lled (World Bank, 2005).

Cities and/or municipalities in high-income member countries are increasingly becoming comparable to that
of western countries in terms of quality and quantity of waste generation. Developed countries generate
more that 1 kilogram of solid waste per capita per day while developing countries is about half of that
generation (see Table 1).

Table 1: Typical characteristics of municipal solid waste management in Asian cities by level of development

Level of development
char gfl;tsevr\? stics Less-developed cities Rapidly developing cities Developed cities
(Less than 2,000) (2,000-15,000) (16,000-30,000)

MSW generation 0.3-0.7 0.5-1.5 >1.0
(kg/capita-day)
MSW collection rate <70% 80-95% 95-100%
Recycling Informal Formal and informal Formal
Expenditure from 15-40 5-25 1-5
Municipal budget (%)

Source: Imura et al., 2005

In some Asian cities, expenditures on Municipal Waste (MW) can reach 40% of the municipality s operating
budget and out of this, 70-90% is spent on waste collection. For instance, Metro Manila in the Philippines
annually spends $ 64 million on garbage collection and disposal (ADB, 2004).

These and many other status-quo and issues on Municipal Waste and Municipal Waste Management are
some of what most countries in Southeast Asia (SEA) and East Asia are encountering. In order to draw
recommendations for a regional collective action on MW, this report looks into the characteristics and
composition of Municipal Waste in member countries beginning with a de nition of MW.

0,0 Beglyrgml mi Kslgagn | U qre

Municipal Solid Waste (MSW) can be de ned using Chapter 21.3 of Agenda 21 (United Nations Conference
on Environment and Development, Rio de Janeiro, June 14, 1992). Solid wastes. include all domestic refuse
and non-hazardous wastes such as commercial and institutional wastes, street sweepings and construction
debris . MSW primarily comes from households, but also includes wastes from of ces, hotels, shopping
complexes/shops, schools, institutions, and from municipal services such as street cleaning and maintenance
of recreational areas (cited from UNEP IETC).

The 14 member countries in Southeast and East Asia were asked to provide their own de nitions of Municipal
waste. These answers are summarized in Table 2.
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Current Practices of Municipal Waste in

SEA and East Asian Countries

Table 2: >"bgmthgl h_ Gngi\tiZe QZIn™ bg QZIM NQA FAF[~k \hngrki™1

Country

>~bghrbhg h_ Gngb\biZe QZIn®

Brunei
Darussalam

Gngi\tiZe pZIn® b1 \eZ1166~] ng]~k _hnk FZchk \Zn~~ hki~1* bg\enJbg™$ kA1 ~AgnbzZer \hFF~k\bZet bg InbmnnbhgZe Zg]
industrial. Other wastes included in MW are soil wastes, construction wastes, toxic and hazardous wastes, and waste/
used oil (AIT, 2008).

Cambodia

=ZF[h]tZ 1h"1 ghn azo™ Z 1*bgimhg h_ Gngbh\viZe QZIn®, <nr* Z ]*bgimhg h_ Thet] Zg] ahnl”*ahe] pZIn™ ol ikhot]*]

under Article 3 of the Sub-Decree on Solid Waste Management:

E Mhet] pZIn~ k* Akl th azk] h[e™\al* azk] In[Inzg\~1* ikhIn\nl hk k* n1~ pat\a Zk» nl~ M Jolih1~] h_* Zks igng]~]
hk kA jnbk~] nh [~ Jolih1~] h$

» Household waste is that part of solid waste which does not contain toxins or hazardous substances, and is
discarded from dwellings, public buildings, factory, market, hotel, business building, restaurant, transport facilities,
recreation site, etc.

PR China

Municipal waste (also known as Urban House Refuse in China) is the solid waste discharged from urban daily life
activities (Chinese Law on the “Prevention and Control of Environmental Pollution”). MSW also includes solid and
azszklhnl pZIntl SBQ" In\a ZI pZIn® Bnhk I\ gn nn[** F k\nkiZe nakFhF mk* i Zbgr* \erZgl~k* ~n\,* pab\a Zk*
generated from urban daily life activities.

Indonesia

Municipal Solid Waste is the remnant of human daily activities and/or natural processes in the solid form, (Article 1
Law No.18 Year 2008). The Scope of Municipal Solid Waste in Indonesia includes (Article 2 Law No. 18 Year 2008)
ahnl”ahe] pzZIn* 17ko~] _khF ahnl”ahe] J2Zer Z\mobm M * Aq\en]bg™ A\~ Zg] 1iM\ib\ pZI$ ahnl~ahe]+d” pZIn®
17%0™] _khF \hFFARN\IZe ZKAZE* g nlnkiZe ZkAZ* TE~\0Ze ZkAZ1* Bh\bZe _Z\betmb™ 1+ in e\ _Z\bebrb™1 Zg]-hk hnak _Z\bebnb™ 1§
1i™M\b\ pzIn® bg\en]™ pZIn® \hgnzbghg ™ azZszk]hnl Zg] nhab\ FZrkezel* pZIn® 7 ko] _khF JolZInk* \hglnkn\mbhg
7g] 1~ Fhemhg pZIn* pZInt nazn \Zgghn [ ikh\*11~] In” nh ra® ngZoZteZ [ienr h_w™\agheh™r$ Zg] pZIn pai\a Th”1
not periodically occur. (MoE, 2008)

Japan

Gngh\vize QZIn~ bl 17bg”] ZI pZIm hna’k nazg itgnlnkize QZInM bg Z\\hk]Zg\" phra na® IQZIn GZgz™~F gn Zg]
Public Cleansing Law”, where 19 kinds of wastes generated through industrial and other business activities are
17bg”] ZI feg]nlikeze QZIin, ;khng] nph#natk]1 h_ Gngt\hize QZIn™ bl ahnlrahe] pzZIn® pabe® na” k™ In bg\en] A1
ozkthnl pzIn™ 1 ~~g~kzir] _khF [nlbg™T AMnzZ[ela® gl In\a ZI h_b\M* kM InZnkzZgnl* 1ahi I* ~n\, SGh?* 0. .6"

Republic of
Korea

Municipal waste is household, industrial, construction, and hazardous waste. Household waste may be generated
_khF na™ ahnl”™ h_b\"™* Zg]-hk bg]nlnkr,

Malaysia

Gngi\tize pZIr~ bl iZkn h_ Thet] pZIn™ bg\en]og™ ra® _heehpbg™$

Z" Zgr I\kZi FZn™kbze hk hnak ngpzZgn™] Inkienl In[InZg\" hk k*c™\n] 1kh]n\nl Zkblbg™ khF na™ Zi iet\Zmhg h_Zgr
ikn\A TS

[* Zgr In[InZg\" k*jnikA] oh [~ Jblih1~] h_ZI [Mg™ [khd*g* phkg hnrt \hgnZ-FigZn] hk hikpbl~ Tiher]$ hk Zgr
other material that, according to Solid Waste and Public Cleansing Management Act 2007 [Act 672] or

c) other written law, is required by the authority to be disposed of. This includes public solid waste, imported solid
waste, household solid waste, institutional solid waste and special solid waste such as waste from commercial,
construction, industrial and controlled activities.

Mongolia

Municipal Solid waste is domestic and industrial solid waste from materials produced during the process of
consumption, production and services, including unwanted waste.

Myanmar

Municipal Waste is that which comes from human and animal activities and are normally solid, discarded as useless
and unwanted. It is all-inclusive encompassing the heterogeneous mass disposed from urban community as well as
the more homogeneous accumulation of agricultural, industrial and mineral waste.

Philippines

Municipal waste is produced from activities within the local government units including a combination of domestic,
commercial, institutional and industrial wastes and street litters (ESWMA 2000). It refers to all discarded household,
commercial waste, non-hazardous institutional waste, ports/harbour and industrial waste, street sweepings,
construction debris, agricultural waste, and other non-hazardous/non-toxic solid waste.

Singapore

Gngi\tize QZIn™ \h-Fikll*l ahnl”ahe] pZIn® Zg] pZIr® _khF h b\ I* ahn®el* lahiibg™ \h-Fierg l-1ahi I* I\ahhel*
institutions, trade premises, hawker centres, markets and municipal services such as street cleaning and maintenance
of recreational areas.

Vietnam

Na~k~ bl gh h_b\iZe ]*bgmbhg h_ Fngb\oiZe Thet] pZIn™ bg PymgZ F M eZpl, <nnma” FZp hg ?gotkhg ¥ gnze IJkhn\mbhg*
0..371"bg™l QZInl Z1 FZnkbzel nazn nZd™ Thet]* eojni]* ~ZI1~hnl* hk hmak _hkFI* Zk» Jol\azk™~] _kh¥F ikh]n\nthg*
service, daily life or other activities.” With reference to Decree No. 59/2007/ND-CP on Solid Waste Management,
solid waste is the waste in solid form, discharged from production, service, daily life or other activities. This includes
ghgtazszk]hnl Zg] azszk]hnl Thet] pZIn®, <M\Znl” nak™ bl gh h_b\ize ]~bgbmbhg h_ Fngbt\oiZe Thet] pZIn™* bl ghn
clear whether MSW is includes domestic waste only or both domestic and industrial waste, and non-hazardous only
or both non-hazardous and hazardous waste.
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Many member countries do not have an of cial de nition of municipal waste. However, they provided useful
classi cations that account for the differences in the type of waste composition found in each country.
While most member countries de ne municipal waste as waste from domestic, commercial and institutional
sources, some include industrial wastes in their de nition. Others also de ne MW as part of construction and
demolition as well as special wastes.

2.3 Municipal Waste Generation & Composition

IGES (2005) reported that Municipal solid waste generation per capita in Asia increased together with the
increase in income. In cities of advanced Asian countries, the quantity of waste generated is in excess of 1
kg/person/day compared to developing countries in Asia with roughly half that amount (e.g. about 0.5 kg/
person/day). The composition of MW in advanced countries is highly inorganic and non-recyclable while cities
of developing Asian countries, MW is generally organic and recyclable. This can be illustrated in Table 3.

Table 3: Municipal Waste Generation in South East and East Asian Countries

Country Annual Municipal % MW in % MW Data Source Note
Waste Generated in Total Solid Recycled &Date
Tons (by Weight) Waste

Brunei Muara, 189,000 100% - JASTRE, 2005

Brunei

Darussalam

Cambodia

Phnom Penh 324,159 MoE, 2006 Domestic waste generation at
disposal site in Phnom Penh

PR China 148,041,000 8.9% CRAES,2006 | Quantity of municipal waste
transported in 2006
(There was no statistical data of the
generation)

Indonesia 40,150,000 5% MoE The data is the computed generation
per year with average 0.5 kg/I/d

Japan 52,000,000 19.6% MoEJ, 2006 Waste generated in 2003

Republic of Korea 17,829,484 68.3% 60.1% NIER, 2006 This MW does not include
Hazardous Waste

Lao PDR 1,204,400 25% of the total population of 5.8
million live in the city
(Country Report, 2005 June)

Malaysia 5,781,600 4% (average NSWMD- 0.90 kg/capita/day (average) in

in Kuala MHLG,2005 2005 for Peninsular Malaysia
Lumpur) multiply with the 2000 Census of

17.6 million people in Peninsular
Malaysia.

Mongolia 552.8 MNET, 2008

Ulaan Baatar

Myanmar

Mandalay 109,500 10% MCDC, 2007 Data from one Municipality in
Myanmar

Philippines 10,539,375 28% NSWMC,2007 | ikhe™\iN] _hk 0.7.

Singapore 1,490,000 58% 54% NEA, 2007

Thailand 14,640,000 TEI, 2004

Vietnam 12,800,000 50% 18-22% VEPA, 2004
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Current Practices of Municipal Waste in
SEA and East Asian Countries

Table 3 illustrates the annual Municipal waste generation in tons by weight in South East and East Asian Countries.
PR China has the highest waste generation in the region, followed by South Korea, Japan and Indonesia. Currently,
there is no data on municipal waste generation at the national level for Cambodia and Mongolia. But in Phnom
Penh, the capital of Cambodia, the amount of municipal waste is observed. Actual statistics of municipal waste
generation is illustrated in countries like Brunei Darussalam, Phnom Penh - Cambodia, PR China, Indonesia,
Republic of Korea, Lao PDR, Mandalay in Myanmar, Singapore, Thailand and Vietnam.

Most member countries do not have data and information on the actual municipal waste generation so that
estimated and/or projected amount of municipal waste generation can be noticed. This is so in countries like
Malaysia and Philippines Metro Manila. The MW recycled is highest in South Korea, followed by Singapore
while other member countries do not have suf cient data on recycled MW.

World Bank (2007) reported that Solid waste in Lao PDR is comprised mainly of organic material, plastic,
paper and glass, cans and other metals (see Table 2.4). The comparatively low content of organic material in
municipal solid waste is mainly due to the fact that a large proportion of food waste is recycled as animal feed
even in urban areas. In Phnom Penh, Cambodia, domestic waste is composed of plastic carried bags, boxes/
bottles, cardboards, irons, glasses, rags, and other organic wastes. Domestic wastes in Phnom Penh amount
to approximately 5,987 tons in 2005 and increased nearly two times in 2006 to 10,028 tons.

Additional components of municipal waste include ceramic and stone, leather and rubber, wood, textiles,
bone/ash, construction debris. It can be noticed that some of the municipal waste components fused food and
organic waste (leaves and other organic waste that are biodegradable).

Table 4: Type of Municipal Waste Composition in 14 SEA and East Asian Countries

Type of Municipal Waste Composition (in %)
Country Food wastes | Paper Plastic Metal Glass Others GDP/Cap
1. Brunei-Muara District, 36 18 16 4 3 23 30,342
Brunei Darussalam
2. Phnom Penh, Cambodia 63.3 6.4 55 0.6 1.2 13 518
3. PR China 49 16 16 2 1 16 2,022
4. Indonesia 63 11 10 1 1.5 13,5 1,641
5. Japan 15 50 20 2 1 4 34,264
6. Republic of Korea 26.3 21.4 8.9 8 4.7 30.7 18,395
7. Lao PDR 30 15 30 25 25 581
8. Malaysia 47 15 14 4 3 17 5,943
9. Mongolia 16.8 25.2 12.1 25 4.4 39 1,224
10. Myanmar 73.27 2.24 17.75 0.20 0.45 6.09 232
11. Philippines 32.7 12,5 24.7 5 3.1 22 1,352
12. Singapore 19.8 22.8 22.8 3.36 2.32 28.92 31,028
13. Thailand 43 12.1 10.9 35 6.6 23.9 3,166
14. Hanoi, Vietnam 41.9 1.9 15.6 6 7.2 27.4 723

Sources: 1) Brunei-Muara District, 2005 JASTRE, Ministry of Development , others consists of yard waste, wood, rubber, textiles, inert and others ) PPM Cambodia, 2003
*1'J1J1 LAMAZK\a =gk h_Nlbg~anZ Ogbo”klinr* 0. .5 2*>EC+ DZdZkiZ Jkhobg\™ Cg]hg™IhZ* 0. .5* 3" Ghghlnkr h_na” ?gotkhgF g DZiZg* 0. .45 4" Ehk*Z A 0. .4* 5" Lao
PDR: ADB, 2001, Environments in Transition: Cambodia, Lao PDR, Thailand and Vietnam cited from Environment monitor 20075 6* GZezr1hZ* 0. . 3* hna”kl \hglblnl h_
textile, wood, rubber/leather, 9) Mongolia, others consists of bone, ash, tin, cloth and other materials, 10) Yangon, Myanmar 2007, others consists of textile & wood 11)
Jatebi ibg™1* hra”kl \hglblrl h_tghk>Zgi\ pZIn*l % 1i™\iZe pZIn® /0" Mig™Zihk* A 0. .5* hra”kl \hglblnl h_ INKZi ok inpien 12" Zna k1 * phh]-m [~k \hglikn\bhg ]~ [koI*
ceramics, stones and rubber, 13) Thailand Environment Monitor 2003 cited in AIT (2008) 14) Vietnam Environment Monitor (2003) at municipal level, others may include
textiles, wood, inert and hair.

Note: Some of the countries categorized food wastes into organic wastes, and other term as kitchen waste & organic waste.

Source data for GDP: World Economic Outlook Database, October 2008 (Gross domestic product per capita, current prices, U.S. dollars)
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Table 4 describes the type of MW composition in 14 SEA and East Asian Countries. Member countries with
a high percentage composition of food waste include Indonesia, Malaysia, Thailand, PR China and cities like
Phnom Penh in Cambodia and Mandalay in Myanmar. It must be noted that some countries categorized food
wastes into organic wastes and/or kitchen wastes. Member countries with high percentage composition of
plastic waste include Lao PDR, Philippines, Singapore, Japan, Mandalay in Myanmar. Food waste accounts
for the highest percentage of MW composition for most countries, excluding Japan, where paper is the
major source of MW, accounting for as much as 50% of the total MW in Japan, and Lao PDR, where plastic
accounts for one third of total MW in the country. Both Mongolia and South Korea have the highest MW
composition of other type of MW, other wastes identi ed by member countries include textile, wood/timber,
rubber/leather, construction debris, ceramics and inert wastes, this type of waste accounts for almost all the
MW composition in Japan with as much as 96%. Advanced member countries such as Japan and Singapore
have a high percentage of paper and plastic composition in MW.
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Figure 2: Relationship between GDP per capita and percentage of food waste generated

Figure 2 depicts the correlation between GDP per capita and the percentage of food waste generated in SEA
and East Asian countries. The correlation gure indicates a moderate positive linear relationship between the
GDP per capita and food waste generation. Even though the relationship is moderate, a relationship does exist,
indicating that as GDP per capita increases, the food waste generated is moderately increased, this analysis
also suggests the opposite effect of Food waste moderately decreasing with a lower GDP per capita.

2.4 Policies and Regulations

In Mongolia, guidelines and reports are developed to introduce the principle of polluters payments; a draft
of law on payment imposed on packet of import products and a rule of state waste registration. Local
administrations are obliged to organize policy and action on household solid waste treatment and disposal.
The Mongolian Ministry of Nature and Environment promotes these through a policy and provides professional
guidance, coordination as well as nance for some projects and programs.
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SEA and East Asian Countries

Table 5: Policies, laws and regulations on Municipal Waste

Country Policies/regulations on Municipal Waste
Brunei Darussalam | Recommended Procedures for Disposal of Waste Batteries
Measures to reduce the use of plastics
Cambodia - The Law on Environmental Protection and Natural Resources Management (1996)

- Law towards any kind of wastes, including hazardous waste management

- The Sub-Decree on Solid Waste Management (SSWM) prepared by MoE (1999)

- Sub-Decree on Water Pollution Control: stipulates the restriction of inappropriate disposal of solid waste/gar-
bage, which contributes toward the deterioration of the water environment and of human health, including the
ecosystem.

+ MN[+>"\k" hg 2C; Jkh\* s ZbF] hg k™ Inki\ibg ™ i ikhi~k pZIn™ FZgZ™~Fgn Inkig~ Zg] Z_mk ikhc™\n hi~kz-
tions

Agencies: Local Authority, MoE and other concerned national and local agencies

PR China - Law on the Prevention and Control of Environmental Pollution by Solid Wastes, the revised edition adopted by
na” /1na GMbg™ h_ma® Mizg]bhg™ =h-FHFm A h_na” NAgna HZmhgze I2hieMl =hg kAT hg >MN\AF[2k 074 0. . 2*
effective as of April 1, 2005

+ MnZg]Zk] _hk Jheentbhg =hgrkhe hg na™ FZg]bee Mo _hk Gngb\biZe Mhet] QZIn"SA</4667+0. .6 na” k*obl~] ~]bmohg
issued by the Ministry of Environmental Protection on April 2, 2008, effective as of July 1, 2008

- Standard for Pollution Control for Municipal Solid Waste Incineration(GB18485-2001), issued by the Ministry of
State Environmental Protection Administration on November 12, 2001, effective as of January 1, 2002

+ NM\agh\Ze \h ]~ _hk Fngb\viZe Thet] pZIn® 1Zgnzkr eZg]bee $=DD/5+0. .2"* bl In~] [r na” Gigblnkr h_=hglnkn\mbhg
on February 19, 2004, effective as of June 1, 2004

- Technical Standard for Solid Waste Cleaning of Reservoir Bed of The Three Gorges on Yangtze River (HJ85-
2005), revised edition issued by the Ministry of State Environmental Protection Administration and the State
=hng\te Nak™ Ahk™~1 Jkhe\n =hg Inkn\tbthg =hFFm 2¢ \nmho™ 1_b\**~_"\nho” ZI h_Dng” /1*0. .3

- Control Standards for Urban Wastes for Agricultural Use (GB8172-87), issued by the Ministry of State Environ-
mental Protection Administration on October 5, 1987, effective as of February 1, 1998

+ LA nezmbhgl _hk na” ; ]-Fbgblnkzithg h_ Jk*o”gmhg h_ Jheenithg h_na” SZg~ns” Lho™k pZmk ZkAZ [r lahikl ~Zk[Z™~
and littoral solid wastes, issued by the Ministry of Communications, the Ministry of Construction and State
Environmental Protection Administration on December 24, 1997, effective as of March 1, 1998

+ LA nezmhgl h_na” =nrdl ; 1i12kzg\" Zg] ?gobkhg F gnze MZgnzmhg* 01 In~] [r ra® MiZn® =hng\e hg Dng” 06*
1992, effective as of August 1, 1992

- Notice of Limitation of Production, Distribution and Use of Plastic Shopping Bag, issued by the State Council on
December 31, 2007, effective as of June 1, 2008

Indonesia - Act of the Republic of Indonesia Number 18 Year 2008 regarding Waste Management

- Law Number 38 year 2007 regarding Responsibility of Central Government, Provincial Government and Local
Government

- Act of the Republic of Indonesia Number 23 Year 1997 regarding Environmental Management

- law Number 26 year 2007 regarding Spatial Planning

- Government Regulation Number 21 year 2006 regarding Policy and Strategy of MSW

- Government Regulation Number 16 year 2005 regarding Water Supply (Raw Water Protection)

- Law Number 32 year 2004 regarding Local Government

- Law Number 7 year 2004 regarding Water Resources

- Law Number 23 year 1992 regarding Health

Ministry of Environment is responsible for providing national policy

Ministry of Public Work together with MOE, MOT, MOI, BPPT and Ministry of Home Affair are responsible for

preparing guidelines of MSW

Local Government is responsible for local operations of MSW management

Indonesia is implementing a program on municipal waste management called “Clean City Program/ADIPURA

AWARD”.
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Country Policies/regulations on Municipal Waste

Japan flQzl™ Gzgz™~F~gn Zg] In[\ =~Zglhg™ FZpiShgzZ\iN] bg >M\AF[AK /75." ImbineZi | nazn ~Z\a Fngh\oa Zenr 1azee
collect, transport and dispose of municipal wastes generated within its area. The National government develops
the fundamental policy for waste reduction, the development plan of waste treatment facilities, and gives technical
Zg] bgzZg\izZe Z11bInZg\™ nh Fngb\oa Zemv™1, Na” Ghgblnkr h_na” 2gotkhg®gn SG 1?° bl k*lihgli[e* _hk GMQ FZg-
agement administration at the national level.

L™M\r\etg™ h_ IhF* nri®l h_ Fngh\bize pZIn* bl iFierF gr] bg Z\\hk]Zg\" ptra 1i~\ib\ 17§ ZkZr™ kM\r\eig ™ eZp I*

namely:

Container and Packaging Recycling Law (enacted in June 1995, administered by MOE and Ministry of Economy,

Trade and Industry (METI)),

- Home Appliances Recycling Law (enacted in June 1998, administered by MOE and METI),

- Food Waste Recycling Law(enacted in June 2000, administered by MOE and Ministry of Agriculture, Forestry
and Fishery), and

- End-of-life Vehicle Recycling Law (enacted in July 2002, administered by MOE and METI).

2. Agencies
- Local Governments
- Ministry of Environment

South Korea 1. Regulations

- Waste Control Act, 8 Mar, 1991.

- Act on the Promotion of Saving and Reutilization of Resources, 8 Dec, 1992.
- Act on the Promotion of Construction Waste Recycling, 21 Dec, 2003.

2. Agencies
- Local Governments
- Ministry of Environment

Lao PDR Law on Environmental protection, No. 2/99/NA dated 3 April 1999
Regulation No. 521/MCTPC dated 23 February 2007
Regulation No. 1770/STEA dated 3 October 2000 on environment assessment in Laos

Malaysia Mhet] QZIn Zg] In[e\ =¢~Zglhg™ GZgZ ~F gn ;\n 0..5 t;\n 450V8 AZs™w~] hg 1. ;n nIn0..5, CFihl~] [rra®
end of 2008. Give executive power to the Federal Government (Department of National

Solid Waste Management) to manage solid waste instead of the Local Authorities.

Mhet] QZIn Zg] In[e\ =e*Zglbg™ GZgZ™~F~gn =hkihkZmhg ;\n 0. .5 t;\n 4515 AZs"m~] hg 1. ;n nIn0. .5,
Responsible agency: Solid Waste and Public Cleansing Management Corporation.

HZnthgZe Mhel] QZIn™ GZgzZ™~AF~gn Jhdi\r$ ; ikhor] hg 71 MM i F[ 0. .4, HAM] nh [~ ni]Z2n] Atg eg” pia 3 \n
672.

HZnhgZze MikZn 0\ Jezg hg Mhet] QZIn™ GZgz ™~ gn, ; iikho~] hg 0. Dner 0. .3, H™] th [~ ni]z] Atg eig” pina
Act 672.

Agencies: LGUs, NSWMD/MHLG, MoE & other concerned national agencies

Mongolia Law on household and industrial solid waste on 2003, draft of which is developed by the Government of Mongolia
to improve the management of household and industrial solid waste, creating a economic mechanism for reuse
and reduction of waste, and managing solid waste to keep environmental balance. The law has been followed
since 2004. All the rights and obligations of stakeholders, on waste collection, segregation, treatment and dis-
1h1Ze ikh\"]nk™* 1ZnZ[Z1"™* "\hgh®\ k*~nezmhgl Zg] \hgnkhe #"\azghl F1 Zk* k"B \n] ~gnik”er bg na” eZp,

Provisions for the implementation of the Law on household and industrial solid waste include the following:

+zLne™ hg azszk]hnl pZIn \ kit \ZmbhgA

- “Methods of waste payment evaluation and norm setting”

+2BZszk]hnl pZIm \ez1 Iib\Zmhg Zg] kzn™A

+ ZMhe] pZIm o1 ih1Ze \hgInkn\ithg* Thkn h_ InFil Zg] na’tk k*jnik>F gnl* k*Lihgli[e® i”klhgl Zg] hk™ZgisZibhgil
acitivities

Agencies: MNET
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Country Policies/regulations on Municipal Waste

Myanmar Policies/laws: Proclamation No. 11/90 by SLORC (State law and order restoration council) for Yangon City
Development Committee (YCDC)

Rules and regulations: Yangon City Development Committee Act 33 (A), (B) (1990), Yangon City Municipality
;\nA /700

Development Committee is using the Yangon City Municipal Act 1922 and drafting a new suitable regulation for
Nay Pyi Taw

The City of Mandalay Development Law

Philippines RA 9003- Ecological Solid Waste Management Act of 2000

RA 7160- Local Government Code

2g™\nibo” 1k]7k 004 A 1-Fgh[nl cgorInFrgn =h]”

>NizZknFAgn ;1 FghlnkZio™ 1K)k 0. . /+12 A CFienFrgmg™ knetl Zg] LA nezhgl h_L; 7..1

>N izkrfAgn ;] FoghlnkzZnbo” 1K]7k 0. .4+7 A Anb]~eg”l hg na” \ehInk® Zg] k*aZ[emzmhg h_hi~g Zg] \hgrkhe~]
dumpsites

>SN iZknfFgn ; ] FoghlInkZno™ 1k]7k 0. .44/ . Anb]”ebg”™l hg na™ \Zn"~hkbsZmhg h_ 1Zgtnzkr eZg] bee

Agencies: LGUs, NSWMC/EMB-DENR and other concerned national agencies

Singapore Environmental Public Health Act (EPHA), developments are required to provide the necessary refuse storage
and collection system which would include refuse bin centre in the premises for the proper management of re-
fuse. The EPHA also provides the legislative framework for the licensing and regulation of waste collection and
the establishment of approved waste disposal and recycling facilities. There are also provisions in the EPHA for
enforcement of offences on illegal dumping of waste.

The following Regulations and Code of Practice related to solid waste management supplement the EPHA:

- Environmental Public Health (General Waste Collection) Regulations,

- Environmental Public Health (Public Cleansing) Regulations

- Code of Practice on Environmental Health (COPEH)

- Code of Practice for General Waste Collectors

Thailand - Rules on waste separation at source

- Criteria, standards and procedure for managing infected waste

- The Enhancement and Conservation of National Environmental Quality Act, 1992 on requirements over the
procedures for collection and transportation of community hazardous waste

- Registration of operators in the business of waste management and setting operational guidelines

- The Town Planning Act, 1975 for mandatory requirement of areas used as site for integrated waste disposal
centre

- The Public Health Act, 1992 and The Enhancement and Conservation of National Environmental Quality Act,
1992

Vietnam Law on Environmental Protection 2005

Decree No. 80/2006/ND-CP dated 09 Aug 2006 of the Government on the implementation of Law on Environ-
mental Protection 2005

Decree No. 59/2007/ND-CP dated 09 Apr 2007 of the Government on Solid Waste Management

Decision No. 23/2006/QD-BTNMT dated 26 Dec 2006 of the Minister of Natural Resources and Environment on
the issuance of Hazardous Waste List

Circular No. 12/2006/TT-BTNMT dated Dec 2006 of the Ministry of Natural Resources and Environment on

the Professional Capacity and Procedure for Application, Registration, Permit and Code of Hazardous Waste
Management.

Mhnk\7s /" D3 ML?*0..350" ; QG ; JkMihknt 0. .65 /1" J=>* NaZieZg] z>KZ 1bg ™~ na™ FZp nh Mni i hknra” CF e FAgnzZithg h_na HZithgZe QZI GZgZ™ M gn
JeZgSHQGJI" z, Ghln h_na” ihed\r* eZpl Zg] k" nezmhgl k"B \n] bg na™ nZ[e” bl The\in™] _khF na™ FF [k \hngrki*l rakhn™a na™ Fngb\bi Ze
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On the other hand, Japan exhibits good practices \

on Sound Material Cycle Society through the 3R Box 1:
(reduce, reuse and recycle) principles. Keeping
the mottainai spirit [Mottainaiis a long-established MSW collection, segregation, treatment and disposal in Japan

Percentages of municipalities that are implementing the separate
collection in FY2007 in Japan can be found in the following
Table:

Japanese concept meaning that it is a shame
for something to go to waste without having
made use of its potential in full. This expression

incorporates a respect for the environment that Container and packaging % of Municipalities
has been handed down from ages past.] and materials implementing
taking account of the environmental burdens, separation
Japanis promoting its practices to other countries Glass containers 96%

in the region (Ministry of the Environment Japan, Paper containers 38%
2008). PET bottles 97%

The National 3R Strategies, action plans and/ Other plastics containers 2%

or framework on SWM already exist in most Iron containers 99%
member countries like Malaysia, Philippines, Aluminium containers 99%
Japan, Singapore and South Korea while in Cardboard 90%

other countries such as Indonesia and Vietham

. . > 1,767 municipalities of 1,827 have their own waste segregation/
the development of National 3R Strategy is on- P 9

sorting facilities.

going. > 1,826 municipalities of 1,827 are practicing waste collection.

> 1,825 municipalities of 1,827 have waste treatment facilities such as
The policies, Iaw(s) and regulation(s), explicit or incinerators and other types of intermediate treatment for recycling.
implicit, national or local, and their enactment Source: Ministry of the Environment, Japan (2008)
along with the corresponding responsible agency @@

related to Municipal Waste Management are

summarized in Table 5. Laws, regulations and policies in terms of collection, transportation, treatment and
disposal of municipal waste are discussed herein including the framework, programmes and guidelines on
waste minimization and/or 3R principles. Their corresponding implementing agencies and concerned line
agencies are also identi ed.

2.5 Collection, segregation, treatment and disposal in the region

The collection, transportation, treatment and disposal of municipal waste are normally administered by the
local government in most member countries like the Philippines, Thailand, Indonesia and Mongolia. However,
in PR China the collection, transportation, treatment and disposal of municipal waste are managed by a
special department in the local government known as corporation. The corporation is autonomous from the
local government in most of the local areas thereby creating challenges including the lack of coordination
between national authorities and the local government.

On the other hand, the private sector is playing an increasing role in the construction and operation of MSW-
disposal facilities under lease and concession contracts in SEA and East Asian countries. These include
the construction and operation of waste collection and disposal facilities signifying the role of private sector
being mainly limited to collection and transfer of waste (IGES, 2005). Noticeably, there are still a number of
member countries where MSW collection, transportation and disposal facilities has been the responsibility
of the local government.
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In the Philippines, different levels of compliance to the implementation of RA 9003 among local government
units can be noticed. While some LGUs are already becoming a model site in the implementation of the
Ecological Solid Waste Management Act, others are gathering lessons to improve in their compliance with:
segregation at source, segregated collection, establishment of materials recovery facilities/system, and
management of residual wastes.

Collection of solid wastes is mostly being managed by the local government unit. Highly urbanized cities,
on the other hand, hire private contractors through a tendering process with accredited contractor/s
participating per requirement of the Philippine laws. The collection service covers a range of 80% to
100% of the area, with some barangays and subdivisions having their own collection. In municipalities,
collection covers the poblacion area only. Collection ef ciency in Metro Manila is 83% and at the national
level, collection ef ciency ranges from 40% - 70%. Treatment facilities for toxic and hazardous wastes are
privately run. These are mostly located in regions adjacent to the National Capital Region.

As reported in the Environment Monitor 2007, the generation of solid waste in urban areas in Lao
PDR is on the rise and is already degrading the quality of surface and groundwater. Expanding urban
populations, poor collection, and largely inadequate disposal facilities are compounding the level of
pollution.

Municipalities in the capital city of Lao PDR and secondary towns have existing land Il sites while small
town areas have open and uncontrolled dumping sites. It was reported that solid waste collection ef ciency
of urban households in the ve larger urban areas is about 45% while there are only ve existing sanitary
land lIs as of 2003.

Sorting practices of municipal waste in PR China is different from other countries. Normally, waste
recycling is a tradition in China, where people always sort out waste recyclables then sell them to itinerant
buyers. Majority of the municipal waste is sorted out prior to treatment and disposal. Even though many
municipalities have waste segregation/sorting facilities, the ef ciency of those facilities is quite low.
According to the Law, the collection of municipal waste is managed by the competent administrative
department of construction under the State Council and the competent administrative department of
environmental sanitation of the local people s governments. Furthermore, collection of municipal waste is
under the direction of corresponding local departments known as the Environmental Sanitation Bureau,
City Appearance and Environmental Sanitation Bureau, Municipal Administration Commission, etc. The
appointed organization which does the collection work is often named Environmental Sanitation Group.
China's municipal waste collection system is manifested in every municipality, excluding the countryside.
While there may be few rural areas seen to have existing municipal waste collection systems, every
municipality has its own treatment facility for municipal waste.
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Table 6: Municipal Waste Facilities

Country Treatment Incineration MRF Open Controlled Sanitary
Factories Facility dumpsites eZg] bee FZg]bee
Brunei Darussalam 6
Cambodia
PR China 419 69 324 20
Indonesia 20 - 80 400 70 10
Japan
South Korea 4,955 2,028 - 325 /*126 Snabl bg\en]”1 ghn hger ezg]beel*
but also other ways of treatment such as
Thev]bb\Zmhg* ~Z1tb\Zmhg* A\,
Lao PDR 5
Malaysia 261 10
Mongolia 8 1
Myanmar 2
Philippines 2361 826 273 19
Singapore 4 1
Thailand 3 20 91
Vietnam 49 91 17

MhnK\Als 1* >Z0Z bg 0. . 4% =L;?2M $0. .6'S 4" QZIn™ k"ZrF gn k™ ihkn 0. .4* in[@lar] bg 0. .5* Ghgblrkr h_ 2gotkhgF~gns 5* 04/ eZg]beel nakhn™ahnn
Malaysia, 111 are not operating, 3R in Malaysia, Ministry of Housing and Local Government, 2009 11) 2nd Quarter of 2008, 7) Date indicated on 2003,
2gotkhg ¥ gn Ghghihk 0. .5 L ihki* Qhke] <ZgdS /0" H?;* 0. .65 //* HMQG=-?G<+>?HL* 0. .6

In Indonesia, segregation is part of the 3R progam; 16% of MSW reduction at Surabaya City and reduction
of MSW in other areas in the country are evident. A survey showed that in Bandung City, 19% of domestic
waste from Hospital is reduced. Almost all municipalities in Indonesia carry out waste collection in their
respective areas. However, big cities in the country authorize the private sector to carry out waste collection
activities. One very common waste treatment facility in Indonesia is composting, which are managed either
by the local government, the private sector and/or the community.

All municipalities in South Korea know and practice the 3R principles. The ultimate goals of waste
management in Korea are to provide clean environment for the people and the natural ecosystem by
minimizing waste generation, optimizing waste recycling and treating waste generated in an environmentally-
sound manner. A strategic approach to promote 3Rs is the core measure to achieve those goals in the
country. Hence, all municipalities understand and try to practice this plan despite their limited facilities for
waste segregation/sorting, collection and treatment in their respective areas.

In Malaysia, a comprehensive environmental programme is being practiced in the Methodist Girls School
in Penang since 2002. The program includes recycling, electrical and electronic equipment (WEEE) waste
collection, energy saving practices, solar energy programme, used spectacles collection, plant labeling,
environmental talks and jumble sale as well as use handkerchiefs and reduce plastic bags campaigns.
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Segregation/sorting facilities exist and are practiced in Malaysia (e.g. in Kota Kinabalu City Hall, where 500
tpd Material Recovery Facility (MRF) exists and is managed by a private company; and in Kajang Municipal
Councilwherein a 1,000 tpd Resource Recovery Centre/Refuse Derived Fuel-Waste to Energy (RRC/RDF-
Wte) plant is administered by a private company). Examples of existing solid waste collection, transportation
and transfer practice in Malaysia include those in regional interim companies and the private sector which
are autonomous but is engaged by the Local Authorities (Good Practices on Solid Waste Management in
Malaysia, June 2008).

In Mongolia, limited solid waste segregation facilities exist and waste separation is managed manually
although, the waste segregation in local areas has been organized more recently. In all provinces, solid waste
collection and transportation are carried out by licensed companies assigned by the local administration. There
are no waste paper treatment industries. Paper is bought from central dumps, entities, waste collectors and
second raw material points and exported to China. About 3-4 toilet paper factories treat them incompletely
and use them as raw materials for the production of toilet paper. For instance, Agar Taij LLC treats 6.5 tons
of paper/day.

Municipalities in Myanmar know about 3R principles or its equivalent. Most municipalities and/or cities in the
country have waste collection services for Municipal waste. This is managed by authorities such as Yangon
City Development Committee (YCDC), Mandalay City Development Committee (MCDC), Nay Pyi Taw City
Development Committee and Township Development Committee and Department of Development Affairs.
A number of private sectors have waste segregation facilities for municipal Waste in small scale. The YCDC
practices composting of organic waste and reusing of waste plastic bags into waste collection bins. A pilot
scale on composting of organic waste is also carried out in MCDC, as much as the Ministry of Agriculture is
engaged in composting activities.

On the other hand, Singapore has put in place an integrated solid waste management system that ensures
all non-recycled wastes are collected and disposed of safely at waste-to-energy plants or at the offshore
sanitary land Il in the case of non-incinerable waste.

In a national survey, 80% of the respondents showed awareness in waste minimization and recycling. From
actual statistics collected, 63% of residents participate in recycling. Except for condominiums and private
apartment estates, all households are provided with recycling bags or bins to store their recyclables for door-
to-door fortnightly collections.

Collections are done by the appointed PWCs selected through public tenders. The recyclables are brought
to sorting facilities and then sent to recycling plants. There are four existing public waste collectors appointed
by the National Environment Agency (NEA) for the provision of waste collection services for domestic and
trade premises and about 340 licensed waste collectors in the country (NEA, 2008).

All incinerable waste is incinerated in any of the four waste-to-energy plants (IPs). The non-incinerable
waste and ash from the IPs are disposed of at the Semakau Land Il. The IPs and the land Il are owned by
the Government and managed by the NEA.

Thailand: MSW collection and disposal in Bangkok has reached 99% of the total waste volume managed
by private companies. Local governments play a key role for municipal areas in terms of collection and
disposal but the signi cant problem is well beyond the ability of the municipal government.
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The sanitary facilities have been increased
to 117 locations in municipal areas. In 2005,
MSW collection and disposal in municipal
areas reached 43% of the total waste volume
and increased by 8% from the year 2003. For
non-municipal areas, proper collection and
disposal of MSW is rarely found.

Under the support of JICA, Hanoi Urban
Environment Company did a pilot 3R in some
residential areas in Hanoi Vietnam in 2007,
starting with waste segregation at source at the
household level. The waste was segregated for
recycling, particularly bio-waste for composting
at Cau Dien Composting Plant.

Ho Chi Minh City and other cities piloted 3Rs
and source segregation in the past. Their
sorting facilities include Cau Dien Composting
Plant of Hanoi Urban Environment Company
and Ho Chi Minh City Environment Company.

The national average collection rate of municipal
waste in urban areas rose from 65 percent
to 71 percent between 2000 and 2003.
Collection rates are typically higher in larger

\

In Singapore, about 3,800 recycling bins have been placed
Zn in[e\ 12\ ptna ab~a anfzg kz b\ th Iniie*F gn na
National Recycling Programme. Such places include locations
outside several mass rapid transit stations, food courts and
food centres, bus interchanges, airport, pedestrian malls,
etc.

Box 2:
Public Recycling Bins

Ve

Source: NEA, 2008

~—

cities (76 percent) compared to smaller cities (70 percent), while in rural areas collection rates are typically
less than 20 percent. The poor are largely not served by collection services; nine out of ten of the poorest
urban households do not receive solid waste collection service. New initiatives are being promoted to
Il the gaps in municipal waste collection service. For example, community-based and private sector
organizations are collecting waste in rural villages and in urban areas without municipal coverage.

Like other countries in Southeast and South Asia, open and controlled dumps are the dominant form of waste
disposal in Viethnam. Only 12 of 61 cities and provincial capitals have engineered or sanitary land Ils; most
were constructed in the past four years. Of the 91 land lls across the country, only 17 are sanitary land lls.
The development of waste treatment and disposal systems including land lls is a government priority but due
to the lack of nancial resources, the government is constructing most sanitary land lls with ODA funding.
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1. Aspects of Municipal Waste Management

The succeeding sections discuss and present the status-quo of the different aspects of Municipal Waste
Management in 14 SEA and East Asian countries. These include economic instruments, technologies,
partnerships, informative measures and awareness raising efforts, informal sector, stakeholder participation
and capacity building.

3.1 Economic Instruments

This section presents and brie y describes economic instruments related to Municipal waste e.g. incentive
subsidies, low-interest nance, tax exemption; disincentive fees, charges/ nes at the national/local
level in SEA and East Asian countries.

PR China

The treatment of MSW is a main area of the treasury bonds investment in China. From 1990s, the treasury
bonds were the main source of capital to the treatment facilities of municipal waste. From 1998 to 2005,
the national central government had invested 40.0884 billion RMB on the treatment facilities of municipal
waste, with 5.84 billion RMB from the treasury bonds and 12.477 billion RMB invested by the local
government. From 2005 to 2010, the investment on infrastructures of the municipal environment would be
660 billion RMB, including the treatment facilities for municipal waste. World Bank and other international

nancial organizations as well as developed countries like Japan, Germany and Canada supported the
construction of treatment facilities for municipal waste from 1980s to 1990s. For example, the Datun
transfer station and the Asuwei land Il site in Beijing put into use in 1991 were constructed by loan from
the World Bank.

In December 27, 2002, the Ministry of Construction delivered the Suggestion on Accelerating Public Trade
Market Process of Municipal Public Utilities where social capital and foreign capital to participate in the
construction of municipal public utilities by sole, joint or cooperative means was encouraged. From then
on, a lot of private enterprises and foreign investors played an active role in the area of municipal waste
treatment.

Indonesia
Existing economic instruments on municipal waste in Indonesia are as follows:
Incentive and disincentive for Clean City Program/ ADIPURA (award system).
Subsidies (DAK: Special Allocation Budget and others); National/Provincial/ District Government Budget.
Service fee.
Tax exemption for importation of MSW technology.

Japan

The national government provides municipalities with subsidies and low interest loans for constructing
waste treatment facilities. Low interest nance and tax incentives are being given to private companies,
which build municipal waste disposal facilities by using PFI. Two-thirds of all municipalities introduced
waste collection fee systems for household waste. Recently, a fee is imposed for plastic shopping bags as
encouraged by the Government, some markets, shops and stores.
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South Korea

Existing economic instruments in Municipalities in the
Republic of Korea include:
1. Volume-Based Waste Fee System (or Unit Pricing

Box 3:
Philippine Zero-Basura Olympics

The Philippines launched “Zero Basura Olympics:

System): The main objective of this system is to impose Fasttrack RA 9003, also called the “KM 300
waste disposal cost on individual waste generators to AZk[heh r GzkZnahg,A Na® \hgr*Int ma® bkln
reduce the amount of waste generated and to promote of its kind in the country, aims to prioritize,
separate discharge of waste. operationalize, institutionalize and fast-track the
LGU-wide implementation of Republic Act (RA)

2. Extended Producer Responsibility (EPR) System: This 9003 or the Ecological Solid Waste Management
system holds producers accountable for the entire (ESWM) Act of 2001. The top LGUs with the best
life cycle of their products in order to incite innovation in practices in segregation, recycling, composting,

closure and rehabilitation of open dumpsites,
use of alternative technologies and categorized
disposal facility receive recognition and citations.

product design, material use and business management
through economic incentives.

Malaysia

With the SWM Act, it is currently a transition period for
Malaysia to transform from translating waste economic
instruments in terms of subsidies (incentive) and
assessment tax (disincentive) to public-private sector
partnership, tax breaks for the industries/operators,
cross-concession trading (incentive) as well as direct
billing, proper calculated tipping fees, license to the
operators and penalties in terms of nes and temporary Photo source: NSWMC, 2008 /
suspension of services to a household (disincentive). —

Payments to service providers for collection, transportation, transfer, recovery, treatment or disposal are
based on Key Performance Indicators (KPIs) which emphasize quality of services.

Mongolia

Ministry of Nature and Environment adheres to the policy to import facility for solid waste indemnifying;
recycle and reuse. Imported facilities are either free of, or rebated from, customs tax. Comments for re ecting
the policy on related laws are also given.

According to the Law on household and industrial solid waste, local governors have the right to organize
Service fund for solid waste in order to support independent nancial source for solid waste collection,
transportation and disposal and reduction of solid waste. That service fund will be spent not only for solid
waste collection, transportation, disposal and reduction of solid waste, but also for central dumps reformation
and public education.

Myanmar
In Yangon, Myanmar, local level economic instruments exist in the form of fees, charges and nes.

Philippines
Incentives are provided for the purpose of encouraging LGUSs, enterprises, private sector and civil society

to develop or undertake socially acceptable, effective and ef cient solid waste management, and/or to
actively participate in any program for its promotion as provided for in RA 9003. The incentives may be scal
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including duties, taxes, interest rates or non- scal such as simpli ed bureaucratic procedures and reduced
paper requirements.

Rewards are provided to LGUs, individuals, private organizations and entities, including non-government
organizations that have undertaken outstanding and innovative projects, technologies, processes and
techniques or activities in re-use, recycling and reduction. Subsidies also exist. In fact, a department of
nance guideline on cost sharing scheme for brown environment projects is currently being revised to
accommodate LGUs belonging to rst-third income class.

Singapore

In Singapore, the cost of waste disposal is fully recovered through the disposal gate fee charged at the
disposal facilities. The full cost recovery approach is part of the government s long-term strategy to cut down
waste generation and promote waste recycling by making waste generators pay the full cost of disposing
their waste. The current disposal gate fee levied at the disposal facilities is $77 per ton of waste.

To control illegal dumping of waste, punitive measures such as hefty nes and forfeiture of vehicles used for
illegal dumping activities were put in place to deter illegal dumping offenders.

The waste collection services in Singapore have been fully privatized since 2001. Residential and trade
premises pay a refuse removal fee to the NEA-appointed public waste collectors (PWC) for the refuse collection
service. The refuse fees levied on the premises are based on the successful tender rates submitted by the
PWCs in an open tender.

Vietnam

Economic instruments relating to Municipal waste include incentives such as subsidies, low-interest nance,
tax exemption, and disincentives like fees, charges/ nes.

- Decree No. 174/2007/ND-CP dated 29 Nov. 2007 on Environmental Protection Fee for Solid Waste and
Circular No. 39/2008/TT-BTC dated 19 May 2008 of the Ministry of Finance on implementing Decree
No. 174/2007/ND-CP.

- Law on Environmental Protection 2005 outlines the incentives for environmental projects but there is
no speci ¢ guidance on how to do this.

- Decree No. 81/2006/ND-CP dated 09 Aug. 2006 on the Administrative Punishment of Violation in
Environmental Protection; it has a Chapter on Violation in Solid Waste Management.

3.2 Technologies

The following section presents the existing technologies in Municipalities in the 14 member countries. It
further illustrates the type of technologies used for municipal waste collection, segregation, treatment and
disposal, and brie y discuss the level of technology: Imported, Local, Capacity (rate), etc. the municipalities
have. The number of technologies and/or facilities is outlined in Table 6 in the preceding section.

PR China: The collection and segregation of municipal waste in China is mostly carried out manually.
Ef ciency of segregation/sorting facilities is quite low. Municipal waste is transported via a vehicle truck,
more than half in air-tight conditions. The number of motor vehicles designated for municipal environmental
sanitation was 66,020.
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Waste include: Box 4:

Indonesia: Existing technologies on Municipal \

Collection technologies: trucks, motorcycles,
carts (local and imported).

Segregation technologies: conveyor, gravitational
sorter machine (local).

Treatment technologies; composting (local and
imported).

Disposal technologies; sanitary land II, controlled
land I, gas capture or LFG extraction.

Japan: Available technologies on Municipal Waste
in Japan include:

Collection: Mechanical waste collection vehicle.

Segregation.

Treatment: Incineration (stoker furnace, shaft furnace,
uid bed furnace) and high ef ciency power

generation; gasi cation and melting furnace;

gasi cation and reforming; carbonization; methane

fermentation and power generation; RPF/RDF

MW Volume Reduction

To overcome the constraint of limited land, Singapore has
adopted waste-to-energy incineration as a waste disposal
method. Incineration reduces waste volume by 90%
na™ALr kNIn\bg™ JkzIn\Zegr ma g™ _hk eZg]be pZIn®,
Municipal and other combustible waste are sent to these
incineration plants so that only the ash from incineration
and non-incinerable waste are allowed to be disposed of
Zn na”™ eZg ] bee,

Singapore has 4 waste-to-energy incineration plants and
90% of the waste collected is sent to these plants for
incineration. The remaining 10% non-incinerable waste is
1"gn nh ma™ ezg]bee, Na™k™ il hger hg” ezg]bee bg Mbg ™ Zihk™
Zg] bl Zg h_lahk™ ezg]oee* \hglnkn\n\] ZnZ \hiInh_M#4/ .
Fieohg [r chbgbg™ O 1HZee blezg] 1 phna ~Zkna-kh\d [ng]l
lined with impermeable membrane. The 4 incineration
ieZgnl Zg] ma” h_lahk” ezg]oe p~k* \hglrkn\n"] [r na®
government and operated by the National Environment
Agency.

Na” bg\bg”kzZnthg iezgnl Zk™ bm™] pbna ZJoZg\"] 1hennthg

production and power generation; metal collection
and recycling; biodiesel production from waste oil.
Disposal: Semi-aerobic land lling.

control equipment. At these plants, energy is recovered to
generate electricity. Scrap iron is also recovered.

Although incineration offers the advantage of high volume
k"In\nthg Zg] a”eil nh \hgl”ko” ezg]bee 1iZ\"* bn b ghn
adequate if more waste is generated each year. This would
then put additional demand to build more incineration
ieZgnl Zg] ezg]bel,

Source: NEA, 2008)
Lao PDR: Capital city and secondary town in Lao ~~
PDR have collection and treatment facility by land Il system while small town cities have open dumping and
burning systems.

South Korea: Existing technologies used for
Municipal Waste in the country include incineration
and land Il disposal.

Malaysia: Municipal wastes in Malaysia are mostly disposed off to the land II.

Mongolia: Recently, the Ministry of Nature and Environment started to introduce land Il approaches for
solid waste dumping sites in nine provinces. The dumping is about ve square hectares with a lifespan of
10 years. Every waste point has 3 facilities, a balance and a small plastic bag treatment factory. All of these
facilities are imported.

Myanmar: Yangon, Nay Pyi Taw collection and segregation are carried out manually, truck & heavy
machines also exist. Mandalay municipal waste is collected using available technology e.g. bell ringing
system, communal, block and Karb sides. There is no treatment system in the municipality. But, a semi-
land Il system is utilized for disposal.

Philippines: Local government units are currently adopting low cost and local technology for collecting
and segregating wastes. Sanitary land lls are currently being used by some LGUs as a mode of disposal.
Some LGUs are currently in the process of rehabilitating/closing their open and controlled dumps while
others continue to use open and controlled dump sites (see Table 6).
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Singapore: Waste collection is mechanised using rear end loaders and compactors. Some private
developers adopted the pneumatic refuse conveyance system for the collection of refuse.

Singapore adopted waste-to-energy incineration for the disposal of its waste with the belief that incineration
is the most cost effective method of waste disposal reducing the volume of waste by 90%. Heat from the
combustion of refuse is used to generate electricity while ferrous metal is recovered for recycling.

3.3 Partnerships

This section describes joint projects with partnerships between Municipalities and other stakeholders
including national government and key players on Municipal waste management in South East Asia and East
Asian member countries.

PR China
After the admittance of different kinds of capital, many countries and organizations begin to participate in the
construction of treatment facilities for municipal waste. For example, the treatment facility in Wuzhou, Guangxi
province, the rst CDM project of refuse compost put into production in the world in 2007, was a collaborative
effort between China and Germany. The compost facility in Fuling, Chongging City and the land Il facility in
Pengzhou, Sichuan province were made by China and Holand. The treatment facility in Handan, Hebei
province on electricity generation by marsh gas produced from municipal waste constructed in 2007 was
between China and a company from Italy. The separation facilities for municipal waste in Hengxian, Guangxi
province obtained nancial and technical support from England and U.S.A. China has obtained much help
both in nance and technology from many

international organizations such as GEF, UNEP,

UNDP, UNIDO and UNCRD. Moreover, China Box 5: \
has worked together with research institutes Composting in Phnom Penh, Cambodia
and colleges of foreign countries on recycle and
pollution control technology, creating a stable
technical foundation for the management of
municipal waste in the country.

A small number of NGOs in Cambodia play important roles
in disseminating, educating and raising awareness on solid
management problems among local communities, for the
protection of the environment and of public health. The
application of bio-fertilizer is successfully undertaken at target
Zk~Z1 bg JaghF J7ga [r Zeh\Ze HA A na =ZF[h]hZ 2]n\Zibhg
and Waste Management Organisation (COMPED). COMPED is
a big bio-fertilizer producer, which uses urban organic wastes
that are collected from Stung Meanchey dumpsite and Phsar
Demkor market. Regular production through composting in
PPM is carried out by COMPED. A compost price is mainly
cheap compared to prices of agrochemicals. Furthermore,
composting is doable at the household and/or community

Indonesia

Joint projects related to Municipal waste in

Indonesia include:
Pilot/demo project on implementing 3R of
municipal waste between Central and local
Government and the community.

Western Java Environmental Management
Project (WJEMP) on composting implemented
by executing agencies such as the Ministry
of Public Works and MOE.

Pilot project for developping sanitary land I
(Ministry of Public Works, BPPT and Districts).
Debt for nature swap (Cooperation program
with Germany) on municipal waste management
for gas).

CDM progam at Bantar Gebang land |l site
in cooperation with Japan, Suwung Bali and

level. The government is promoting and disseminating the
["g”b\ize n1~ h_\h-Fihln_knebs”k nakhn™a 170”kze ikhe™\nl Zg]
government programmes.

Source: MoE Cambodia, ZOOJ
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Japan

Some local governments are involved in voluntary agreements for reducing plastic shopping bags with citizens
organizations and retailers such as supermarkets. Also, local residents groups (e.g. residents associations)
are very active in collecting recyclables such as waste papers, clothes, metals, etc. In 2006 for example, the
total amount of collected recyclables reached 3 million tons.

South Korea

Municipalities in the Republic of Korea have initiated a food waste reduction campaign. On-going nationwide
campaign is made in partnership with local authorities, citizen groups, civil society organizations, and the
food industry.

Lao PDR
A number of municipalities are involved in SWM project in Lao PDR together with the private sector, other
stakeholders, and the community.

Cambodia

In the area of environmental education and awareness, Siem Reap Province has initiated a School Recycling
Program which is focused on the dissemination of the garbage management scheme. The schools major
activities include waste recycling, school gardening and distribution of environmental brochure/lea et
to stakeholders. Outputs of the program include: education and awareness on garbage management
within primary schools and others; increased ef ciency of primary schools in managing solid wastes/
garbage; improved performance of other schools in the area of waste management; and dissemination
of environmentally-sound management practices in solid wastes/garbage from pupils to parents and
communities. The programme was implemented by staffs from the Environmental Department of Siem Reap
Province, JICA study team, JICA volunteers and Directors of primary schools. Program participants include
school teachers, primary school pupils and parents.

Malaysia

Malaysia joint projects between Municipalities and other stakeholders including national government

include:

1. Bukit Tagar Sanitary Land Il in Selangor: a partnership between the Federal Government and a private
operator.

2. Seelong Sanitary Land Il and Taruka Transfer Station in Johor: a partnership between the Federal
Government and an interim company.

3. Pulau Burong Sanitary Land Il and Ampang Jajar Transfer Station: a partnership between Local Authorities
and a private operator.

4. Resource Recovery Centre/Refuse Derived Fuel - Waste to Energy (RRC/RDF-WtE) Plant in Selangor: a
partnership between a Local Authority and a private operator.

Mongolia

With the cooperation of the governments of Mongolia and Japan, a Master plan on solid waste in
Ulaanbaatar City Project was implemented in 2004-2007. Organized activities are at implementation
phase since 2008. Foreign and domestic financiers invest in small and medium projects and programs.
Currently, Japan, Korea, USA and Czech are helping toward the improvement of solid waste management
in the country.
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Yangon, Myanmar

YCDC is the sole governmental body for municipal waste management in Yangon City. A partnership related
to municipal waste management exists. Information resources are available to the municipal practitioner to
aid their participation in planning and decision-making.

Philippines

The National Solid Waste management Commission (NSWMC), an inter-agency of ce, was created under
the Of ce of the President to oversee the implementation of plans and programs under RA 9003 and to
prescribe policies to support its implementation.

National/Regional Ecology Centers maintain a multi-sectoral, multi-disciplinary pool of experts that provide
consulting, information, training and networking services for the implementation of RA 9003 in collaboration
with Provincial/City/Municipal Boards and Barangay Solid Waste Management Committees.

Singapore

The so-called 3P (people, private, public) partners are very relevant in organizing and running programmes in
the community especially since education and awareness-building are important to the sustainability of the
integrated solid waste management system of the country. Some of their events include:

The Annual Recycling Day aimed to raise awareness and educate the public on the need to recycle and
minimize waste is a joint effort by NEA, People s Association (PA), Singapore Environment Council (SEC),
and Waste Management and Recycling Association of Singapore (WMRAS), the four Public Waste Collectors
(PWCs), Grassroots organizations and schools.

Grassroots and community events initiated by grassroots organizations often integrate recycling activities
such as recyclables exchange.

School Recycling Corner Programme: NEA, together with the PWCs, introduced School Recycling Corner
Programme to the schools in 2002. This serves as a platform to reach out to students, inculcating the good
habits of 3R in them since at a young age. As of Dec 2007, 95% of schools have joined the School Recycling
Corner Programme.

Vietnam
There are various projects but Municipalities do not report to VEPA.

3.4 Informative Measures

This section presents information-related measures on Municipal Waste Management in terms of collection,
segregation, treatment and disposal in countries in SEA and East Asia.

Indonesia

In Indonesia, information-related measures on the technical aspects and on the volume of MSW generated/
handled/disposed at land I sites, including MSW composition (limited to a few cities), amount and condition
of MSW handling facilities and all other activities are implemented by the local government.

Japan

Information on newly introduced or amended laws and national regulations for waste management and
recycling are given to waste management practitioners through various training programs mainly organized
by municipalities and to a wide range of stakeholders through web sites. Proposals on new policies and
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measures, and the review of existing laws and national regulations are discussed at the MOE s advisory
committee, the Central Environment Council. The Council s discussion is open to the public; all the citizens
and other stakeholders are given opportunities to submit comments to draft reports of the Council. Municipal
waste is managed based on the annual waste management plan of each municipality. The plan is subject to
the decision of the assembly of the municipality.

South Korea

Provision of information to Municipal waste practitioner and other relevant stakeholders about Municipal

waste related matters, particularly in decision making and Municipal waste management, include:
Separative Discharge Labeling System for packaging materials: this system has been in place since
January 2003 in order to provide guidance to consumers in discharging items in separately marked
recycling bins and to assist recycling and recovery industries to easily identify the waste product and/or
packaging material.
Korea Eco-labeling Program: this is a voluntary certi cation program to choose eco-products from products
of the same purpose. these products display the designated logo (Eco-Label) and brief description, in
order to reduce consumption of energy and resources and to minimize generation of polluting substances
in each production step.

Malaysia

Most current information is accessible to the public. With the newly developed legal and institutional framework
on SWM, the Federal Government is in the process of enhancing the supporting infrastructure particularly
the waste management database.

Mongolia

Companies licensed by the local administration do the solid waste collection, transportation and disposal.
At present, reuse of solid waste is insuf cient although some plastic bags, papers, bones; glasses and food
wastes are reused. Raw materials from waste are used for producing some plastic bags, chairs, and fence
stakes by about 5-6 companies while some half-treated wastes are exported to China.

Recently, the government is developing a policy to improve the database of household solid waste, with
information open to the public.

Myanmar
In Mandalay City, Myanmar use information-related measures through the media such as through publishing in
a newspaper to disseminate information on SWM, particularly on awareness-raising and other campaigns.

Philippines

Of ces/organizations, NSWMC and its secretariat, NEC and REC were created to provide, among others,
technical assistance on such areas as basic policy and other supporting guidelines to facilitate the
implementation of RA 9003. Aside from NSWMC, NEC and REC, the eld of ces of the Department of
Environment and Natural Resources (DENR) provide related information on SWM to the stakeholders.

Singapore

The NEA works with various stakeholders like schools, private organisations and the community to organise
environment-champion workshops to raise awareness on environmental-related issues. NEA also partners
with the PWCs to educate the stakeholders on 3R-related issues.
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Vietnam
Information is limited although there are trainings provided to provinces by VEPA. The information is available
in the VEPA website. However, it is not comprehensive.

3.5 Informal Sector

This section presents the status and contribution of informal sector to SWM and 3R principles in the 14
member countries in SEA and East Asia.

Informal sector contribution on recycling activities in many municipalities of developing member countries is
evident. The sector includes waste pickers at the dump site, itinerant buyers and junkshops. There has been
little effort towards addressing the associated health risks, faced by the informal sector. For instance, most
waste pickers remain unprotected and therefore vulnerable while sorting wastes at open dump sites.

In PR China, most collection for the reuse and recycle of municipal wastes are carried out by the informal
sector such as the supply and marketing cooperatives, private corporations and the oating population.

According to the World Bank (2005), waste pickers need to be better integrated into waste management
programs. By 2010, all large land lls in China should be free of waste pickers (at the tipping face). Overall,
waste pickers contribute to China s waste management system; secondary materials are diverted and some
2,500,000 jobs are created. Nevertheless, a more integrated approach is needed and operating standards
need to be de ned for waste pickers (both in terms of working procedures, occupational health and safety
requirements and types of materials diverted at various points without interfering with collection and disposal
operations).

In Indonesia, waste picking by scavengers is a very evident element of waste management. There are
about 6,000 scavengers in the Province of Jakarta including those at the dump site. Itinerant buyers and
junkshops also abound.

The informal waste sector, as de ned and agreed by stakeholders during the four consultations workshopsin
the Philippines for the development of the draft National Framework Plan, are individuals, families, groups
or small enterprises engaged in the recovery of waste materials, with revenue generation as the motivation,
either on a full- or part-time basis. Most work without any formal recognition from government accreditation,
licensing or regulating agencies. While some work for licensed waste-related enterprises, their employment
with the enterprise owners are neither binding nor legal. They have no social and economic security and work
under substandard and unhealthy work conditions with limited access to basic services (NSWMC, 2009).

Although there had been no accreditation, licensing or regulating agency looking after the welfare of the
informal sector in the Philippines, the latter plays a signi cant role in the recovery of recyclable materials. . At
present, the report on the national framework for the informal sector in SWM developed by the National Solid
Waste Management Commission of the Philippines is being circulated and disseminated to local authorities
in the country. The report serves as a framework for Government Units that are developing policies for the
informal sector at the local level. Other developing Asian countries could replicate this practice of information
dissemination and awareness-raising in the integration and recognition of the informal sector as a partner of
public and private institutions, organisations and corporations in the promotion and implementation of the
3Rs in solid waste management (IGES, 2009).
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In Singapore, the informal sector is called the rag and bone - men who have been collecting recyclables
such as newspapers, clothes, used electronic products, etc. for recycling and/or reuse.

The informal sector in Vietnam collects majority of the recyclable and reusable waste in urban areas. In 1995,
the value of recyclable materials traded by the informal sector in Ho Chi Minh City was estimated to be VND
135 billion, which amounted to VND 15 billion less than the city s total budget for waste management that
year. In Hai Phong, the value of plastics, paper, metal and glass traded was estimated to be VND 33 billion
in 2000. The most signi cant recyclable materials were plastics (valued at VND 11 billion), followed by paper
(VND 10 billion) and metals (VND 8.5 billion). A 1996 survey of the informal sector in Hanoi estimated that
18 to 22 percent of all waste is being diverted from the land Il by the informal recyclers. Given that roughly
1.4 million tons of waste is produced in Hanoi every year, savings on disposal costs from recycling currently
range from VND 38 to 47 billion.

3.6 Stakeholder Participation

Cambodia

Cooperation with NGOs (Stakeholders): The MoE in collaboration with COMPED and the International Experts
established the Environmental Guideline on Solid Waste Management in the Kingdom of Cambodia, in order
to implement the existing environmental regulations as well as to increase awareness and knowledge of
stakeholders including private partners.

Japan

Municipalities are managing municipal waste generated in their areas either by themselves or by commissioning
to specialized companies. Local resident groups (e.g. residents associations) are often very active in collecting
recyclables such as waste papers, cloths, metals, etc. The total amount of collected recyclables reached 3
million tons in 2006.

Indonesia
Key stakeholders involved in the collection, segregation, treatment and disposal in municipalities in Indonesia
include the local authorities, private sector and the community.

South Korea
Municipalities and companies are participative in the aspect of waste disposal.

Lao PDR
Lao PDR has a project and structure that outlines the participation of all stakeholders, particularly in 3R-
related information.

Malaysia

Stakeholders include:
The Ministry of Housing and Local Government through the Department of National Solid Wast.
Management and Solid Waste and Public Cleansing Management Corporation.
The Prime Minister Department for privatisation of solid waste management facilities and services;
The Ministry of Finance for budget allocation.
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Mongolia: Licensed companies contribute to household solid waste management through waste collection,
segregation, treatment and disposal.

Myanmar
In the cities of Yangon and Mandalay, all key stakeholders like the YCDC, PCCD (Pollution Control and
Cleansing Department) and the Local Authority are involved in SWM.

Singapore

NEA, together with the PWCs and Town Councils (TC), implemented a system for residents to segregate
recyclable waste under the National Recycling Programme. Residents can recycle via a fortnightly door-to-
door collection programme or make use of the centralised recycling depositories located within the housing
estates. NEA works closely with Citizen Consultative Committees, TCs and the PWCs for public education
and awareness on waste recycling. NEA also holds regular dialogues and consultations with the Waste
Management and Recycling Association on waste management issues.

Vietnam

Key stakeholders involved in Municipal Solid Waste Management include:
Urban environment companies (URENCOSs) as key players in MSW collection, treatment and disposal.
Ministry of Construction responsible for planning and construction of treatment and disposal facilities.
Ministry and provincial Department of Natural Resources and Environment responsible for environmental
issues in general.

3.7 Capacity Building for Municipal waste management

Table 7: Capacity Building through Training on Municipal Waste Management

Country Capacity Building through Training Information
on Municipal Waste Management Sector
Public/private Local Firms and func?fiFg)sn on
Sector communities industries
[citizens

Brunei Darussalam Y Y Y Y
Cambodia Y NS NS Y
PR China Y Y Y Y
Indonesia Y Y NS Y
Japan Y Y Y N
South Korea Y Y Y Y
Lao PDR Y Y Y -
Malaysia Y Y Y Y
Mongolia Y Y Y Y
Myanmar* Y Y N N
Philippines Y Y Y Y
Singapore Y Y Y Y
Thailand Y Y Y Y
Vietnam Y NS NS Y

Notes: Y = Yes, N = No & NS = Not sure
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Table 7 Capacity Building through Training on Municipal Waste Management shows that most member
countries conduct capacity building through training the public/private sector, local communities and rms
and industries regarding MWM.

In China, both the national and local authorities conduct trainings for municipal waste management to
local communities and citizens through proactive ways such as exhibitions, ambulatory advertisements
and throwaways. Trainings for municipal waste management to rms and industries are also conducted
mainly to identify the content of waste generated in the rms and industries, and to categorize which can
or cannot be treated along with municipal waste.

In Japan, when a standard or a regulation is changed, local authorities hold a brie ng/training for the
public/private sector dealing with municipal waste management. A local authority often holds a brie ng for
citizens and local communities informing them how to treat, manage and separate municipal wastes in their
houses. On the other hand, industries and rms are briefed with regards to the wastes they discharge.

In Mongolia, of cials of the household solid waste department conduct training in their area of
responsibility once a year. Suasive measures like educating the public about solid waste are also evident;
this issue is also mainstreamed in the curriculum of secondary schools. Moreover, some TV programs are
made and broadcasted to educate the public on the topic of SWM.

In Yangon City, Myanmar, the local authority enhances its own capacity through seminars concerning
solid waste management in or outside the country. Meetings and discussions with schools and NGOs are
also often held.

In the Philippines, capacity building is part of the mandate of the DENR and the national and ecology
center.

In Singapore, all refuse collection workers involved in the collection of garbage from domestic and trade
premises under the Public Waste Collection Scheme are certi ed under the National Skills Recognition
System (NSRS).

NEA conducts waste management trainings to communities at the Community Development Councils
(CDCs) level in its annual workshops. There are also ad-hoc trainings for small groups of residents in line

with the activities of Residents Communities (RCs) held throughout the year.

The Singapore Environment Institute (SEI), which is the training arm of NEA, conducts a course on
Introduction to Waste Management in Singapore for companies.

In Vietnam, MONRE sometimes organizes trainings related to waste management for provincial of cials
and other stakeholders.
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