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Outline of the Presentation 

• Waste, Sustainable Development Goals and Climate Change

• Waste and 3R Initiatives in Asia: Role of Private Sector; Green Jobs & Co-benefits

• Role of Regional Academic Institution like AIT in promoting Sustainable Waste 
Management in Asia

o Waste Management and 3Rs in AIT’s Curriculum and Research

o AIT’s research competency: external funded projects on waste management and 3R

o AIT’s future research direction
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Drivers for Solid Waste Modernization

Driver 1
Public Health (1900–1970)

Driver 2
Environmental Protection

(since 1970)

Driver 3
Resource value of waste

Emerging driver 4
Climate change : PPP by 

Recycling Industry 

Moving form Waste Management to Resources Management 

Emerging driver 5
Circular Economy/Closing the loop: 

Holistic resource management 



SDGs, Climate and Waste Connection 
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Waste and  SDG 

The SDGs also known as the Global Goals, build on the Millennium Development Goals (MDGs), but
addresses the broader sustainability agenda

Multiple number of SGDs, especially SDG #12 (‘Ensure responsible consumption and production patterns’),
goal no. 6 (clean water and sanitation), goal no. 11 (sustainable cities and communities), and goal no. 13
(Climate Action) presents a huge scope for sustainable waste management and resource recovery activities
driven co-benefits
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Looking at SDGs from Wastes and Chemicals Perspective

Waste 
Management as 
livelihood issue of 
waste pickers

Managing food 
waste Loss 

Proper waste, wastewater, and 
chemical management for 
general public health wellbeing 

Exposures to toxic chemicals can 
reduce a child’s ability to learn by 
causing physical and mental 
impairment

Women's’ role and issues call for a  
gender sensitive approach to 
waste management

Recycling and proper treatment of 
municipal wastewater 

Waste to energy as 
clean/renewable 
energy sources

Waste as Green Economy and 
Green job source; and decent 
work environment for informal 
waste sector

Urban waste 
management/cir
cular economy 
in (smart) cities

3Rs, 
Resource 
Efficiency

Waste and 
GHG 
emissions, and 
Co-benefits

Marine 
litter

Land 
pollution 
from 
improper 
waste 
disposal

Land waste 
governance
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Energy 
Supply

26%

Transport
13%

Residential 
& 

Commercial 
Buildings

8%

Industries
19%

Agriculture
14%

Forestry
17%

Waste & 
Waste 
Water
3 - 5%

• GHG emissions from overall
waste handling/management
activities :

• Direct contributor:
 Release of methane from

fermentation of waste in
landfill and open dumps

 CO2 release by waste
transporting vehicles,
incineration activities

• On an indirect level:

 Material and energy use for
extraction of virgin resources

 Energy use and pollutants
release in industrial production
process

Waste and Climate Change 
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Sources of GHG Emission and Avoidance during Waste 
Handling & Management 

Raw Material 
Extraction

Manufacturing

Use

End-of-life disposal

Landfill

Composting

Transportation

Energy and Non-
Energy Related 

Emissions

Reduced Carbon 
Sequestration in 
Forests

GHG Sources

CO2

Incineration

Waste Collection
Carbon 
Storage in soil

Energy 
Recovery: 
Avoided Fossil 
fuel

Methane 
capture: Avoided 
Fossil fuel

Reuse

Recycle

Avoided Fossil 
fuel

Decreased virgin material 
requirement
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Treatment
Production

Discarding

(Products/
Waste) Final Disposal 

Consumption 
(Products &  Services)

Direct 
Consumption 

Directly Recycled 
Resources 

Material 
Recovery & 
Recycling

Energy 
Recovery

Reduction

CP,DfE,Dfd,EPR

Sustainable 
Consumption

Reuse

With Pollution 
Control

CDM

CDM

CDM

CDM

Waste Management Business Opportunities 

Natural 
Resources

Recycled 
Resources

2

E Economic Co benefits
8 Opportunities arising from 3R 

activities
11 Revenue from Carbon 

Credits
12 Innovative Product Designers 

& Resource Managers.

No. Opportunity
A Machinery & Equipment 

Supplies
2 Bin & Container suppliers
4 Automotive suppliers
6 Equipment suppliers

B Waste Collection Services 
3 Waste collection services
5 Waste transportation services 

C Others 
1 Waste Mgmt & Consulting
7 NGOs and CBOs formalizing 

rag pickers

D Recycling Bussiness
9 Operating Composting Units
10 Operating Biogas, 

Incineration, landfill facilities
4

6

2

6

3

5

1
7 7

9

10

10

8

11

12

12

11

11

11

8

8

8

Reuse
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Waste Management Market

World’s waste market is worth US$ 
410 bn

Recycling market            : US$ 160 bn
MSW market : US$ 125 bn 
Non-hz Industrial waste : US$ 147 bn

Average yearly 
US$ 83 to US$141 billion of 

investment to green waste sector

2 -2.84 million additional jobs by 
2050 in formal sectorWaste to landfill to reduce from 22% to 

5% by 2050

• Global e-waste
management
market to reach
$21billion in 2020

• Waste-to-energy
(WTE) market will
see global revenue
of $13.6 billion in
2016 .

Waste  Management Market is Growing 
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Co-benefits of Climate Action 

 Creation of green jobs
 Improving social well-being
 Reducing health risks
 Enhancing economic development
 Saving landfill space
 Minimizing environmental loads 
from landfill of fresh waste or incineration
 Energy Security
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Recycling and Job Creation Cont. 

Recycling generates more jobs (at higher income levels) than other forms of waste 
management

Dumping 10,000 tons of waste in a landfill

6 Jobs

10,000 tons of waste 
if  recycling

36 Jobs

http://www.all-recycling-facts.com/recycling-benefits.html
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Co-Benefit Example from Organic Waste Composting

• Co-benefits of recycling  one ton of organic waste in decentralized pro-poor manner

 Creates two new jobs
 Produce 0.20-0.25 tons of good quality compost
 Reduce 0.5 tons of GHG emissions
 Produces 40-80 m3 of biogas/clean energy source
 Saves 1.1 m3 of landfill area
 2000 to 3000 people benefits from improved waste collection
 Avoid the production of 0.2-0.3 m3 of polluting waste water
 Reduce risk of disease linked with unmanaged solid waste in urban area
 Use of composts Increase crop yield (increase food security) & decreases 

chemical fertilizer use (improves public and environment health) 
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Waste, SDG and COP21 Paris Climate Agreement 

• Sustainable Development Goals (SDGs) cannot not be achieved without tackling climate change

• Addressing climate change and fostering sustainable development should be pursued in a holistic 
manner

• Waste management and recycling are key drivers of sustainable development, and reduction in 
greenhouse gas (GHG) emissions

• Many of the SDGs guide action on the core drivers of climate change
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Capturing SDG and Climate Funds for Financing 
Waste Management Activities 
• Climate Adaptation Fund

• Carbon Market
o Kyoto Protocol’s Clean Development Mechanism (CDM) for the accrediting of emission reduction 

projects
o Waste-related Nationally Appropriate Mitigation Actions (NAMAs) proposals in developing countries



Waste Management Initiatives in Asia
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Waste Generation -Facing  the Facts

• Worldwide MSW : 5.2 Mt/day,
Developing Countries : 3.8 Mt/day

• 2012, world cities 1.3 bn t of waste/yr.
By 2025, projected to 2.2 bn t/yr.

• MSW generation Urban Asia to reach
1.8 Mt /d in 2025

Waste  Growth  in Asia is Inevitable 

Mt =  Million  tonnes
bn= Billion tonnes
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Solid Waste Generation, Composition, Collection in Asia 

o The annual waste generation in East Asia (including the Pacific Region in the report) is 
approximately 270 million tonnes per year. 

 This quantity is mainly influenced by waste generation in China, which makes up 
70% of the regional total. Per capita waste generation ranges from 0.44 to 4.3 kg 
per person per day for the region, with an average of 0.95 kg/capita/day 

o In Eastern and Central Asia, the waste generated per year is at least 93 million tonnes.
 The per capita waste generation ranges from 0.29 to 2.1 kg per person per day, with

an average of 1.1 kg/capita/day.

o In South Asia, approximately 70 million tonnes of waste is generated per year, with per 
capita values ranging from 0.12 to 5.1 kg per person per day and an average of 0.45 
kg/capita/day.

“Hoornweg, Daniel; Bhada-Tata, Perinaz. 2012. What a Waste : A Global Review of Solid Waste Management. World Bank, Washington, DC. © World Bank.
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3R Initiative in Asia

• The 3R Initiative aims to promote the "3Rs" (reduce, reuse and recycle) globally so as to build a 
sound-material-cycle society through the effective use of resources and materials

• It was agreed upon at the G8 Sea Island Summit in June 2004 as a new G8 initiative. 

• The Ministerial Conference on the 3R initiative was held in Tokyo on 28-30 April 2005 to formally 
launch the 3R Initiative agreed upon at the G8 Sea Island Summit in June 2004

• The conference recognized it necessary to promote:
a) formulation and implementation of visions and/or strategies leading to a sound material-cycle 

society; 
b) reduction of barriers to the international flow of goods and materials; 
c) cooperation between developed and developing countries; 
d) cooperation among stakeholders; and 
e) science and technology suitable for the 3Rs. 

• Regional 3R Forum in Asia, 3R scientific conference, etc.
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Regional 3R Forums  

1st Regional 3R Forum
11-12 Nov 2009, Tokyo, Japan
Outcome: “Tokyo 3R Statement concerning Establishment 
of Regional 3R Forum in Asia”

2nd Regional 3R Forum
4-6 Oct 2010, Kuala Lumpur, Malyasia
Theme: “3Rs toward Achieving Green Economy, Resource 
Efficiency and Sound Material-Cycle Society”

3rd Regional 3R Forum
5-7 Oct 2011, Singapore 
Theme: “Technology Transfer for promoting the 3Rs―Adapting, 
implementing, and scaling up appropriate technologies” 

4th Regional 3R Forum
18-20 Mar 2013, Ha Noi, Viet Nam
Theme: 3Rs in the Context of Rio+20 Outcome – The Future 
We Want

5th Regional 3R Forum
25-27 Feb 2014 Surabaya, Indonesia
Outcome: Surabaya Declaration- toward a resource-efficient 
and zero-waste society

6th Regional 3R Forum
16-19, August, 2015, Male, Maldives
Theme: 3R as an Economic Industry- Next Generation 3R 
Solutions for a Resource Efficient Society and Sustainable 
Tourism Development in Asia and the Pacific



Role of Regional Academic Institutions like AIT 
toward Sustainable Waste Management in the Region 
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• Established in 1959

• Promotes technological change and sustainable 
development in the Asian-Pacific region through 

• Education: Degree, non-degree, training, 
consulting, languages and multi-cultural 
communication

• Research: Applied and basic, a balance of both

• Outreach: Training, development projects

Asian Institute of Technology (AIT)
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AIT’s Contribution to Waste & Climate Sector

Research Functions
(Academic theses and/or funded 

research projects)

Green Campus Experience
(Campus as sustainable living 

laboratory)

Waste and Climate Co-
benefit works @ AIT

Pedagogic
(Curriculum)

Centre of Excellence
(SDCC, RRC.AP,  AIT Extension, AIT 
Solution) 

National and Regional Projects on Waste 
Management and Climate Change
(3RKH, IPLA, Climate Change 
Technology Needs Assessment projects, 
Low Caron Cities,  ……
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Short Term Trainings and Study Tours 
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Major Waste Management Projects 

1. ADB’s 3R Knowledge Hub (3RKH)
o Collect, create and disseminate 3R relevant knowledge products
o www.3rkh.net

2. ISSOWAMA Project

o Funded by the European Commission under its FP7, 
o raised awareness of the Integrated and Sustainable Waste Management

o http://www.issowama.net/

3. Sustainable Solid Waste Landfill Management in Asia

o Funded by Swedish International Development Cooperation Agency (SIDA)

o http://www.swlf.ait.ac.th/

4. MRI projects 

o Creating Waste and 3R related databases

o www.rrrkh.ait.ac.th

5. Sustainable Solid Waste Landfill Management under ARRPET –I & II
o Development of Teaching and Training Modules for 

Higher Education in the Waste Management Sector
o http://www.altetrawama.ait.ac.th/
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Solid Waste Related External Funded Projects
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Centre of Excellence and Projects on Waste & Climate
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AIT’s Presence in Regional Waste Management 
Outreach Activities: 3R Knowledge Hub 

3R Knowledge Hub
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AIT’s Presence in Regional Waste Management Outreach 
Activities: IPLA  Secretariat 
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Waste for Sustainable Development (WSD) Consortium 
Secretariat

• WSD is a University Consortium promoting holistic
waste management education and capacity building

• Convened by the UNEP International Environmental
Technology Management (UNEP IETC), a six
member University Consortium was established in
February 2014

• Holistic approach to waste management puts wastes
in life cycle perspective for closing the resource loop,
and contribute towards sustainable solutions to all
forms of solid, liquid and gaseous wastes and
emissions. Holistic system approach to waste
management, therefore breaks individual vertical
Silos of one stream/form/sector of waste, and handles
all possible interlinakges and the resultants multi-
media wastes and emissions
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AIT Embeds Sustainability Initiatives via…

Research Functions
(Academic theses and/or funded research projects)

HEI Fabric and Operation
(Campus as sustainable living laboratory)

Embedding Sustainability in HEIs

Pedagogic
(Curriculum)

Outreach and engagement with stakeholders
(Partnership with industries, communities, 

government, capacity building efforts in
promoting sustainability, organizing sustainability 

events involving students, career counselling/career 
events focused on sustainability

Sustainability in all spheres of 
HEIs’ activities
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Green Campus Initiatives: Sustainable Waste 
Management 

Dry Recyclable Waste Segregation Activity
in AIT Campus: 2 waste collection staff
earns 6000 THB (US$ 200) per month from
selling segregated waste, and housemaids
also earn additional income from
household segregated waste.



AIT’s Future Work on Sustainable Waste Management 
in Asia
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UNEP IETC and RRC.AP/AIT Projects on Waste Management

IETC
International Environmental Technology Centre

1. Academic Curriculum on Holistic Waste 
Management

2. CCAC-Municipal Solid Waste Management 
Initiative Projects

3. National and City Waste Management Strategy

4. Asian End-of-Life Vehicle Recycling Project
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Holistic Waste Management Professional Degree Programme
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Asian Waste Management Outlook (AWMO)

• To develop the Asia Waste Management Outlook as a 
follow-up of the Global Waste Management Outlook 
(GWMO)

• The Outlook will focus on the state of waste 
management in the region, policies and financing 
mechanisms used
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We Are Open for AIT-NIES Collaboration… 

Regional Focus……  
More than National 
Focus…..
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Thank You!


