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Municipal solid waste trends
Rapid urbanization and economic growth accompanied by high consumption
patterns is leading to increased solid waste generation in cities in Asia-Pacific

Solid waste generation (tons/day) in middle income developing countries in Asia-Pacific

Source: ESCAP based on data from World Bank (2012), What a Waste: A Global Review of Solid Waste Management,
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Current solid waste management practices
End-of-pipe solutions, such as open dumping and landfilling, are practiced
in most cities and towns in Asia, with associated negative externalities
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The current paradigm is not sustainable and overlooks the
enormous potential for turning waste into resources!
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Waste composition patterns in the Asia-Pacific
The high percentage of organic waste (50-70%) and recyclables (20-35%) in low
and middle income countries of Asia-Pacific means that:
 85-90% of waste can be converted into valuable resources such as:
• Compost through aerobic treatment
• Bio-gas/electricity through anaerobic digestion
• Recycled materials
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Paradigm shift and need for system change
There is a need to change towards a more systemic approach based on 3R
principles, where value can be generated from waste, with potential for cobenefits along the three dimensions of sustainable development
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The IRRC model and approach
An Integrated Resource Recovery Center (IRRC) is a facility where a
significant portion (80-90%) of waste can be processed in a cost effective
way, in proximity to the source of generation, and in a decentralized
manner. The IRRC concept is based on 3R principles.
1
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The IRRC model and approach
Characteristics of an Integrated Resource Recovery Center
 Capacity: 2-20 tons of organic waste per day
 Decentralized and neighborhood based
 Financially viable (low investment requirements and operational profits)
 Requires separation of waste at source (organic / inorganic)
 Land requirements are relatively small (150-200 m2 per ton of capacity)

The IRRC model and approach
What makes this approach unique?
Replicability and
flexibility
Decentralized
Multi-stakeholder
approach
Strong social pillar

Pro-poor approach

Diverse income streams
Technology transfer and
training

Easy to replicate as IRRCs are low cost, easy to operate and rely on
local materials and labor for construction and operation
Treats waste close to the source, reducing transport costs. Particularly
suited for secondary cities and small towns and underserved areas in
larger cities, where it can complement a centralized system
Involvement of stakeholders at all levels helps to upscale the IRRC
approach city wide and supports all aspects of the waste management
process, reducing the burden for local governments.
Involving local community changes perceptions and attitudes towards
waste and waste workers. Creation of employment opportunities - both
for skilled and unskilled labor.
Provides livelihoods and social protection to urban poor/waste pickers
with increased income, better working conditions through use of
protective gear and provide services such as health insurance.
An IRRC can process more than one product from waste and charge
collection fee for waste collection services, providing a diversity of
income sources
Through its partner Waste Concern, ESCAP supports the transfer of
technology and provides training to stakeholders
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What does an IRRC operation look like?

Source: ESCAP and Waste Concern

9

ESCAP Regional Programme in Asia-Pacific
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Sri Lanka – Matale
Matale has been the pioneer in implementing the IRRC model, and the
decentralized approach has now been scaled-up city wide
Matale
 Population of 40,000 people
 Area of 8.6 sq.km
 23 tons of waste generated per day
 17 tons of waste collected per day

Before project
 18 tons of waste collected and transported

daily to the dumpsite incurring high cost to
municipality with no revenues derived
 Present dumpsite to reach capacity soon and

scarcity of land for waste disposal

 70% of the waste generated is organic

After IRRC project
 A pilot IRRC began operations in 2007 to

process 2 tons of waste in Matale
 By 2013 the IRRC has been scaled up to

process 12 tons of waste on a daily basis
covering 4,000 households and main market.
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Sri Lanka – Matale
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Viet Nam – Quy Nhon
ESCAP has been working with two communes in the city of Quy Nhon, and the
IRRC in Nhon Phu has been one of the first to achieve financial sustainability
Quy Nhon
 Population of 271,248 people
 Area of 284 sq.mm
 195 tons of waste generated per day
 166 tons of waste collected per day
 80% of the waste generated is organic

Before project
 An existing large-scale composting plant with

foreign technology has been operating far
below the rated capacity processing mixed
waste and producing low quality compost.
 Lack of community participation in waste

management

After IRRC project
 A pilot IRRC began operations in 2007 in

Nhon Phu ward to process 2 tons of waste
 Waste collected from 2,000 households and 2

small markets on a daily basis
 Source separation extended city-wide,

diverting 35 tons/day to a larger compost plant
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Viet Nam – Quy Nhon
IRRC in Nhon Phu,
Quy Nhon
Compost bags, IRRC of
Nhon Phu
Organic farm at
Nhon Phu IRRC
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Cambodia – Kampot
ESCAP has supported the city of Kampot in implementing the first IRRC in
Cambodia, where operations started in early 2013
Kampot
 Population of 40,000 people
 18 tons of waste generated per day
 12 tons of waste collected per day
 65% of the waste generated is organic

Before project
 All waste collected is disposed at the

dumpsite which is soon to reach capacity and
is located 11 km away from the city
 Lack of community participation and source

separation of waste
 Growth in tourism puts pressure for solutions

to keep the city clean

After IRRC project
Cambodia

 A 4-ton IRRC was constructed and began

operations in 2013
 The IRRC is collecting all organic waste

Kampot

generated in the main market (2 - 2.5 tons) and
is now expanding to restaurants, hotels and
households to process 4 tons daily
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Cambodia – Kampot
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Waste management and climate change mitigation
 The disposal of waste in landfills and open
dumps generates methane, a greenhouse
gas (GHG) with a global warming potential
25 times higher than CO2
 Approaches to solid waste management that
focus on resource recovery can avoid the
generation of GHG, contributing to climate
change mitigation and attract climate
financing
 Until recently the vehicle to tap into climate
financing was the Clean Development
mechanism (CDM). Now other mechanisms
being discussed, and Nationally Appropriate
Mitigation Actions (NAMAs) are amongst the
most promising
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Opportunities for NAMAs in the waste sector
NAMAs can be of great interest if applied to the solid waste sector, as GHG
emission reductions can be achieved alongside strong co-benefits
Why NAMAs on the waste sector?
1

Opportunity to align and fully articulate improved waste management practices
with climate change mitigation

2

NAMAs may support the implementation of existing policies on waste, reinforce
their ambition, and close policy or regulatory gaps

3

Opportunity to derive strong co-benefits, if a NAMA on waste is formulated on the
basis of 3R principles

4

Potential to remove well understood barriers for developing more sustainable solid
waste management approaches

5

Potential for tapping from international support for GHG emission reductions, and
international recognition for voluntary mitigation actions
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Opportunities for NAMAs in the waste sector
Even though emissions from waste account for a small share of global GHG
emissions, this has not restrained the interest of countries in developing NAMAs in
the waste sector
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Source: IPCC (2007) and Ecofys (2013)
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Countries developing NAMAs in the waste sector
Countries are already developing NAMA programmes with a focus on the waste
sector, some of them in the Asia-Pacific region
Not Exhaustive
Country

NAMA Programme on Waste
NAMA title: Waste-to-resources for cities in Viet Nam
 Aims at promoting 3R principles in Viet Nam and divert waste from

Viet Nam

Indonesia

Entities involved
 IMHEN, ESCAP,

MONRE, MOC

the end-of-the pipe through a waste-to-resource approach
NAMA title: NAMA in the waste sector using the vertically-integrated
approach
 The objective is to develop at least one bankable NAMA proposal for
the urban solid waste management sector in an MRV-manner

 BAPPENAS, GIZ and

NAMA title: Revolving Fund for Waste-to-Energy Projects

 Nat. Solid Waste Mana-

 Proposes to design a set of measures that will catalyse private

Philippines

investment in methane capture and related technology.
NAMA title: Colombia waste NAMA

different municipalities
in Indonesia

gement Commission and
Climate Change Com.
 Ministry of Environment,

Ministry of Housing with
technologies, create a revolving fund, formalize the informal sector, etc. the assistance of CCAP
 Ministry of Environment,
NAMA title: Solid waste NAMA Peru
with the support of
 Aims at improving Peru’s readiness to benefit from international support NEFCO and the Nordic
by formulating, at least, one NAMA option for the waste sector.
Council of Ministers
 The NAMA will introduce regulatory and policy changes, prove modern

Colombia

Peru

Source: Own elaboration
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Key elements of a NAMA programme
There are several elements that need to be into account on a NAMA programme,
particularly on the waste sector. Among them three are emphasized:
1

Alignment of the NAMA
with national priorities and
sectorial policies

Key
Elements of
a NAMA

2

Co-benefit approach
(contribution to
sustainable
development)

Source: Own elaboration

3

Multi-stakeholder
approach and role of
sub-nationals

21

Alignment with national and sectorial policies
NAMAs should be embedded on national development plans and sectorial policies,
including low-emission development strategies. Only if these are harmonized can
the NAMA realistically aim at supporting transformational change
National Development Plans and Sectorial Policies

Low-Carbon Development Strategies

NAMAs

Source: Own elaboration
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Co-benefit approach
By definition, NAMAs should be framed in the context of sustainable development,
i.e. GHG emission reductions should go hand-in-hand with strong co-benefits. A
NAMA programme on the waste sector based on 3R principles could bring along
the following benefits:
 Income derived from the sale of compost, recyclables,

Economic

energy, etc.
 Reduced costs with landfilling
 Reduced costs with waste transportation to landfill sites
 Job creation

Social

 Reduced spread of disease vectors
 Increased awareness of the community to 3R principles

 Reducing of pollution in local communities

Environment

 Soil enrichment with the return of nutrients to the soil with the

use of compost
 Reduces leachate water in landfills
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Multi-stakeholder approach and role of sub-nationals
The conceptualization and design of NAMAs should involve multiple
stakeholders; among them the role of sub-national actors, in particular local
governments, should be emphasized
 Cities are responsible for 60-70% of global GHG emissions
 Provincial and municipal governments hold sway on specific GHG emitting
sectors, such as urban transportation, buildings and waste management
 The alignment between nationals and sub-nationals can be an important
factor of success both on the design and implementation of NAMAs on waste
 This has given rise to bottom-up approaches to NAMA design, such as the
PoA-to-NAMA route or the IRRC model
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The IRRC model as a starting point for NAMA
The IRRC model and approach, on a standalone basis, already has most elements
required for a NAMA, which could be up-scaled into a full-fledged NAMA programme
NAMA Element

Is it already part of
the IRRC model?

Rationale

National
Endorsement

Full endorsement from local governments, with the support of nationallevel stakeholders.

Potential for GHG
reductions

Reduction of CH4 emissions achieved. However, need for some scale
to achieve meaningful GHG emission reductions.

Technology
support

ESCAP supports the transfer of technology and the replication of the
IRRC model, which was initially developed by Waste Concern.

Financial support

Financial support provided by ESCAP on seed-investment and first
year of operation of the IRRC.

Capacity building

ESCAP ensures that adequate training is provided to stakeholders and
regular training sessions are conducted.

Co-Benefits and
Sustainable Dev.

Pro-poor approach and many other benefits beyond the reduction of
GHG emissions.

MRV

MRV is feasible (CDM methodologies already exist), but transaction
costs will likely increase (e.g. measurement equipment, labor, etc.).
Legend:

Yes

Partly

No
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Some questions to be discussed
 What are the main barriers that NAMAs can support overcoming in the waste
sector? How could these barriers be removed through NAMAs?
 What are the main challenges in the development of NAMAs in the waste
sector, and what could be solutions to address them?
 How could the main shortcomings and limitation of the CDM framework be
overcome with NAMAs?
 Can strong co-benefits be quantified or monetized alongside GHG emission
reductions?
 What mechanisms and opportunities exist or could be harnessed to finance
NAMAs on the waste sector?
 How to engage the private sector on the waste sector, through NAMAs?
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Thank you for the attention!

www.waste2resource.org
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