MARCH
2019

Avoidance

Reduction
Reuse

Recycling
Recovery

Treatment

Safe
Disposal

Collection Schedule

Mm|Tlwlale s

CLIMATE &
CLEAN AIR
COALITION

TO REDUCE SHORT-LIVED
CLIMATE POLLUTANTS

IGE

ettt
Institute for Global
Environmental Strategles

N



Recommended citation:

NSWMC, DENR and IGES (eds.) 2019, National Strategy to Reduce Short-Lived Climate Pollutants from
Municipal Solid Waste Sector in the Philippines, Department of Environment and Natural Resources,
Quezon City, Philippines.

Acknowledgements:

This initiative would not have materialized without the management support of DENR Undersecretary for
Solid Waste Management and Local Government Units Concerns Benny Antiporda, NSWMC Vice Chair
Crispian Lao, and NSWMC commission representatives who provided guidance during the focus group
discussions: Rita O. Regalado, Eugenia Briones, Carlo Mari Tan, Aleya Arca, Desiree Pinca and Mary Cris
Base. Climate change-relevant perspectives have been shared by the team of Albert Magalang of EMB-
CCD including Liz Silva and Petra Aguilar, Kathleen Dominique Cornejo of DENR-CCS, and Sandee
Recabar and Ellice Dane Ancheta of CCC. Technical knowledge of the MSW sector has been shared by
the team of Nolan Francisco of EMB-SWMD including Maria Delia Cristina Valdez, Cynthia Evardone,
Maria Krishna Santos, Gerard Jahn Alcon, Katl Christian Boquiron, Rodeth Antonio and Giovanni Mifias.
Meanwhile, local experiences have been provided by LGU representatives Elbe Balucanag, Arthur
Batomalaque, Maecarel Canoreo, Ferdinand Bautista, Eduardo DL. Tiongson, Jacinto Guevara, Jaril Avron
Mustapha, Violeta Faiyaz and Daisy Lumio. Invaluable inputs also came from representatives from the
academe including Aries Roda Romallosa, Juvy Monserate and Marilou Sarong. Acknowledgment is
extended to public consultation participants who provided additional lens to the SLCP reduction strategies,
baselines and targets. Last but not the least, the technical support and guidance provided by the IGES and
CCAC teams: Premakumara Jagath Dickella Gamaralalage, Rajeev Kumar Singh, Nirmala Menikpura, and
Voltaire L. Acosta are gratefully recognized.

Disclaimer:

This strategy was developed through a multi-stakeholder consensus-based process led by the Department
of Environmental and Natural Resources (DENR) through its Environmental Management Bureau (EMB)
with guidance from the National Solid Waste Management Commission (NSWMC) and assistance from
the Institute for Global Environmental Strategies (IGES), under its Climate and Clean Air Coalition
(CCAC)-supported Municipal Solid Waste (MSW) Initiative. This strategy had been formulated based on
available data and the Philippines may, in the future, review and update the strategy as more information
becomes available.



FOREWORD

Even before the Philippines ratified the Paris Agreement on
Climate Change in 2017, our country had been very vocal and
persistent on the global stage on the urgent need to reduce
greenhouse gases (GHGs) in the atmosphere. Why? Because the
Philippines is among the countries most vulnerable to the adverse
impacts of climate change, although its generation of GHG - the
main driver of climate change - has been miniscule, estimated at
0.31 percent of global emissions in 2010 and 0.39 percent in 2015.

Accordingly the Department of Environment and Natural
Resources has been safeguarding and building up the capacities of
human communities and natural ecosystems to adapt to adversities, particularly the risks of
disasters. The DENR has taken the lead in assessing climate change mitigation potentials in three
sectors: forestry; industrial processes and product use; and waste generation, which covers both
wastewater and municipal solid waste (MSW).

The MSW sector is a primary emitter of methane, which is both a GHG and short-lived climate
pollutant (SLCP). Measures have been identified to avoid generating methane by diverting
biodegradable wastes away from solid waste disposal sites (SWDS) or to reduce the methane that
is already present.

Another SLCP, black carbon, is emitted by the MSW sector during the burning of wastes in
backyards and SWDSs, the use of fossil fuels in waste collection and transport, and the operation
of machineries in waste management facilities. Managing black carbon not only supports the
implementation of the Ecological Solid Waste Management Act of 2000 (Republic Act 9003); it
also addresses air pollution and health issues related to particulate matter emissions.

Reducing SLCP emissions is certainly beneficial. For the past years, however, what we have lacked
is a coherent strategy that we can implement on a nationwide basis across the MSW sector. This
need has now been addressed with the publication of this National Strategy to Reduce SLCPs from
the MSW Sector in the Philippines.

For the formulation of the Philippine SLCP strategy, the DENR, as Chair of the National Solid
Waste Management Commission, acknowledges the contributions of the different member-
agencies and resource persons from local government units, academe, private sector, and experts
from the Institute for Global Environmental Strategies and the Climate and the Clean Air Coalition.

Let us take pride in what we have accomplished, because this national SLCP strategy is not only
the first of its kind in Asia; its focus on the MSW sector

/
Mabubay! m /

e
BENNY DIAZ ANTIPORDA

Undersecretary for Solid Waste and Local Government Concerns, DENR



The traditional notion that municipal solid waste (MSW)
management is a local or a national issue at the most is refuted by
the advent of many concerns that cut through international
borders such as marine litter, sustainable production and
consumption, and climate change. The National Solid Waste
Management Commission (NSWMC) recognizes this and has been
proactively identifying and strengthening measures that lead to the
successful implementation of Republic Act (RA) 9003 and the
Philippines’ sustainable development goals.

While the MSW sector has a huge potential to reduce greenhouse
gas (GHG) emissions, it is also prone to climate shifts as exemplified by prolonged flooding due
to refuse-clogged canals or the occasional garbage slides. It is with this realization that in 2012,
NSWMC included climate change-relevant measures in its National Solid Waste Management
Strategy.

The NSWMC has worked closely with various sectors to identify mechanisms to reduce GHG
emissions in line with RA 9003 implementation. The preparation for the country’s Intended
Nationally Determined Contribution (INDC) heavily focused on methane reduction through the
diversion of biodegradables and closure of dumpsites. As private sector representative to NSWMC,
I believe that other waste streams such as recyclables or other functional elements such as waste
collection and transport should be included in the prioritization as well. The MSW emission
quantification tool developed by the Institute for Global Environmental Strategies (IGES) fits this
requirement for a more comprehensive, life cycle analysis-based evaluation of baselines and
emission reduction potential of measures.

With this tool, the NSWMC’s Committee on Climate Change and the invited experts were able to
assess the carbon dioxide reduction potential of recycling the paper, plastic, metal and glass
fractions from the MSW stream. And aside from methane, black carbon is another short-lived
climate pollutant (SLCP) that was brought to light in emission quantification and during the
development of the National Strategy to Reduce SLCPs from the MSW Sector in the Philippines.
The life cycle approach enabled the MSW sector to examine all the technical aspects of RA 9003
implementation. It also allowed for a better appreciation of sustainable production and
consumption as well as public-private partnerships as intricate components of economics and
sustainable development.

As the global community finds ways to address the seemingly inevitable shift in the earth’s climate,
it is recognized that mitigating SLLCPs would reduce warming more quickly than addressing other
climate pollutants due to its relatively short atmospheric lifetime. The NSWMC, DENR through
its Environmental Management Bureau, IGES through the Climate and the Clean Air Coalition-
supported MSW Initiative, and various stakeholders, take pride in developing and adopting this
national strategy for SLCP reduction. This is a contribution of the Philippines and a concerted
product of its MSW sector.

,‘

Maraming salamat po!

Commissioner CRISPIAN N. LAO
Vice Chairman

National Solid Waste Management Commission
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EXECUTIVE SUMMARY

The National Strategy to Reduce Short-Lived Climate Pollutants from the Municipal Solid Waste
Sector in the Philippines was developed through a multi-stakeholder consultation process led by
the Department of Environmental and Natural Resources (DENR) through its Environmental
Management Bureau’s (EMB) Climate Change Division (CCD) and Solid Waste Management
Division (SWMD), with guidance from the multi-agency National Solid Waste Management
Commission (NSWMC), in coordination with the Climate Change Commission (CCC), and with
assistance from the Institute for Global Environmental Strategies (IGES), under its Climate and
Clean Air Coalition (CCAC)-supported Municipal Solid Waste (MSW) Initiative.

The Philippines, one of Southeast Asia’s fastest growing nations, has always led efforts to adapt to
the impacts of anthropogenically driven climate change while at the same time identifying climate-
smart strategies to reduce greenhouse gas (GHG) emissions in line with its sustainable
development agenda and national policies and programs. All current GHG emissions and other
climate forcing agents will affect the rate and magnitude of climate change over the coming decades.
The Philippines supported international efforts to reduce GHG emissions by submitting its
Intended Nationally Determined Contribution (INDC) in 2015, ratifying the Paris Agreement on
Climate Change in 2017, and reviewing the 2018 recalculations in mitigation cost-benefit analysis
(CBA) as inputs to the development of the country’s Nationally Determined Contribution (NDC).

National attention on short-lived climate pollutants (SLCPs) has been also increasing in recent
years. SLCPs are powerful climate forcers that remain in the atmosphere for a much shorter period
of time when compared to carbon dioxide (CO,), yet their potential to warm the atmosphere can
be many times greater. Certain SLCPs are also dangerous air pollutants that have harmful effects
on people, ecosystems, and agricultural productivity. As a result, the Philippines submitted its
Medium Term Plan on SLCP Reduction for 2016-2021 to CCAC.

The two main SLCPs from the municipal solid waste (MSW) sector are methane (CHy) and black
carbon (BC). Due to its relatively short atmospheric lifetime, mitigating BC would reduce warming
more quickly than addressing other climate pollutants. Methane has already been discussed in the
CBA study in more detail but BC has not yet been explored at the national level in the Philippines.
Thus, initial assessments on baseline GHG emissions from CHs4, CO; and nitrous oxide (N2O), as
well as BC emissions have been carried out using the emission quantification tool (EQT), which
was developed by IGES on behalf of the CCAC initiative [Nirmala and Premakumara, 2018].

The results of the analysis revealed that net GHG (CH4, CO; and N,O) emissions from the
annually generated MSW in the 2010 base year would be around 4.46 million tons carbon dioxide
equivalent (tCO»e)—>5.54 million tCOse of these are contributed by CH,4 alone whereas recycling
efforts contributed to a deduction of around 1.69 million tCOse. In addition, the MSW sector
released 1,422 tons of BC, or the equivalent of 0.97 million tCOse, in 2010. In total, net baseline
emissions from GHGs and BC are equivalent to 5.43 million tCOse. If SLCPs only (CH4 and BC)
are considered, the total baseline emissions would be equal to 6.50 million tCOze, of which about
15% is due to BC.



To identify the key issues and solutions to reduce SLCPs from MSW, the NSWMC formed a core
group of experts (CGE) who supported DENR-EMB, stakeholders and experts in a series of focus
group discussions (FGDs) and consultations. The finalization of the strategic measures has been
made in line with a pre-identified set of guiding principles. Table 1 summarizes information on the
seven main strategies agreed upon with corresponding targets by 2025, 2030 and 2040.

Table I. Main strategies and targets to reduce SLCPs from the Philippine MSW

sector
Main Strategy Target/Goal Targets by Description of
(relative to 2010 Targets
Baseline) 2025 | 2030 | 2040

Strategies that primarily target CH, reduction

1] Implement Increase the diversion | 17.9% | 24.3% | 37.1% | of generated biowaste
comprehensive and | of biodegradable is  composted or
strategic ~ biodegradable | waste. digested.
waste management
programs.

2| Promote gas capture, | Increase the amount | 36% 52% 54% of generated tons of
recovery and/or | of SWDS gas methane will be
treatment during | captured and/or captured and flared
operation, and closure | utilized. (with  or  without
and rehabilitation of solid energy utilization).
waste  disposal  sites
(SWDS)

. including the use of | Increase the amount | 31% | 50% | 50% | of small SWDS
eco-efficient soil cover | of SWDS gas captures methane
(EESC) at small SWDS. | captured through using EESC

EESC.

Strategies that primarily target BC reduction

3| Implement Increase the diversion | 50% | 55% | 60% | of the aggregated
comprehensive and | of recyclables. amount of recyclable
strategic recyclables fractions is recycled.
management programs.

4 Adopt alternative | Increase the amount | 34% | 56% | 56% | of captured biogas is
technologies, including | of captured biogas utilized for energy
waste-to-energy, as SWM | and SWDS gas that generation, displacing
solution, considering | are utilized for energy grid electricity use.
institutional, legal, and | generation.
technical limits. Increase the | 10% | 30% | 50% | of segregated, low-

percentage of low- economic value waste
economic value waste fractions are utilized
fractions wused for for resource and
resource and energy energy recovery.
recovery.

5 Implement BAT/BEP to | Reduce the amount | 60% 65% 70% of the remaining
prevent and  control | of deposited waste unmanaged  SWDS
burning at SWDS. that is burned at have been closed or

SWDS. rehabilitated, hence,
reduced likelihood of
burning.

6| Implement BAT/BEP to | Reduce the amount | 30% 50% 70% reduction in waste
prevent and control open | of waste burnt at burned at backyards
burning at backyards or | backyatds. relative  to 2010
communal areas baseline.

Xl



Main Strategy Target/Goal Targets by Description of
(relative to 2010 Targets
Baseline) 2025 | 2030 | 2040
Strategies that primarily target CH4 reduction
by (among others) | ... by decreasing the | 7% 5% 3% of generated waste
increasing waste | amount of remains uncollected.
collection coverage and | uncollected waste.
frequency.
7| Promote the use of low- | Reduce fuel | 3% 5% 10% reduction in vehicle
polluting waste collection | consumption per ton fuel consumption per
vehicles and optimization | of waste collected. ton of waste
of MSW collection routes collected.
and transport schemes.

Strategies 1 and 2 would primarily provide solutions to reduce CH4 emissions by avoiding further
CH, generation and by treating CHy that is already being generated at solid waste disposal sites
(SWDS) in a more environmentally friendly manner. Baselines and targets were based on the
Enhanced CBA Study as of January 2018. For example, the targets set for Strategy 1 adopted the
long-term projection of having at least 50 percent (%) of bio-waste composted or digested by 2050.
A similar approach was taken into consideration in setting the targets for Strategy 2 but with
quantitative validation using the EQT.

The reduction or avoidance in BC emissions is addressed through Strategies 3 to 7. The envisioned
recycling targets have been identified by the CGE based on baselines in a Recycling Industry
Development Study. Strategy 4 adopted a key element under Subsector Outcome 2 of Chapter 19
of the Philippine Development Plan (PDP) 2017-2022. Targets set for the reduction in burning at
SWDS in Strategy 5 were correlated with the closure and rehabilitation of unmanaged SWDS. In
addition, Strategy 6 emphasizes the importance of improved waste collection coverage and
frequency to discourage backyard burning. While Strategy 7, which deals with reducing vehicular
emissions, may be classified as a transport sector strategy, the MSW sector still actively affects
whether to use low-polluting waste collection vehicles as well as if MSW collection routes and
transport schemes could be optimized.

The identified measures to reduce GHG/SLCP emissions are mostly intetlinked and inter-
dependent, hence individual reduction strategies have been grouped together into three future
mitigation scenarios to evaluate aggregated climate impacts.

Xl



m Climate impact from BC emission per tonne of generated waste (kg CO-eq/tonne)
B Climate impact from GHGs emission per tonne of generated waste (kg CO2-eq/tonne)
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Figure 1. Aggregated GHG and BC reduction potential through the proposed
strategies

As shown in Figure 1, the total climate impact mitigation potentials from MSW management
through the proposed seven strategies in projected years of 2025, 2030 and 2040 are 32%, 48%
and 56%, respectively, relative to the 2010 base year practices.

The strategy also identified a number of crosscutting considerations, which are crucial enabling
mechanisms for the SLCP reduction strategies to be successfully and sustainably implemented.
The NSWMC is currently updating these cross-cutting considerations in the National Solid Waste
Management Strategy (NSWMS).
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|. CONTEXT

1.1 STATUS OF MUNICIPAL SOLID WASTE MANAGEMENT IN
THE PHILIPPINES

On January 26, 2001, Republic Act (RA) 9003, otherwise known as the Philippine Ecological Solid
Waste Management Act of 2000, was signed into law. This law provides for the necessary
institutional support mechanisms and instructs all local government units (LGUs) to establish
ecological solid waste management (ESWM) programs within their jurisdictions. Triggered by
problems emanating from the ubiquitously improper waste disposal, the Philippine Congress
envisioned RA 9003 to provide integrated solutions suitable for a developing country while
recognizing future opportunities for policy enhancements through the creation of a multi-agency
NSWMC, wherein DENR-EMB provides secretariat support.

In 2004, the NSWMC released the National Solid Waste Management Framework (NSWMF),
which puts emphasis on measures to encourage waste avoidance, reduction and recycling as
highlighted by RA 9003 provisions on mandatory segregation at source and waste diversion targets
of at least 25% at the beginning, which should be increased thereafter. NSWMF encourages
lowest-level LGUs, particularly the barangays, or village-based political subdivisions, to compost
biodegradable wastes and establish materials recovery facilities (MRFs) to improve resource
recovery, whereas collection and management of residual and special wastes are assigned to the
next level of administration, such as city and municipal LGUs. According to RA 9003, all
dumpsites should have been closed by 2006 and residual waste should be managed at sanitary
landfills (SLFs) or integrated eco-centers for final processing and safe disposal. LGUs are also
required by law to submit their 10-year solid waste management (SWM) plans for approval of
NSWMC [Philippine Congtess, 2000].

More than a decade after the passage of RA 9003, enforcement and compliance remained a
challenge due to technical, organizational, political and financial limitations of responsible agencies
and LGUs [Premakumara et. al, 2014; Premakumara et. al., 2016]. A comprehensive ESWM-wide
analysis of issues and gaps was undertaken to formulate the NSWMS for 2012-2016 [Acosta et al.,
2012]. The NSWMS consists of ten components: Bridging policy gaps and harmonizing policies,
Capacity development, Social marketing and advocacy, Sustainable financing, Creating economic
opportunities, Knowledge management on technologies and innovation, Organizational
development and enhancing inter-agency cooperation, Compliance monitoring, enforcement and
recognition, Good governance, Caring for vulnerable groups, and Reducing disaster and climate
change risks [NSWMC, 2012].

In 2014, DENR-EMB, through the NSWMC Secretariat and the Environmental Education and
Information Division (EEID), compiled the available information on ESWM compliance from
2008-2013 following a previous effort on presenting the National State-of-the-Brown
Environment Report INSOBER) for 2004-2007 [DENR-EMB, 2014]. The data revealed that the
Philippines’ average MSW generation rate at base year 2010 was 0.40 kilograms per capita per day,
although reported values by LGUs ranged from 0.10 to 0.79. In 2010, the country’s population of
92,337,852 generated about 13.48 million metric tons, or 36,935 tons of MSW on a daily basis, of
which Metro Manila contributed around 22.2%. As illustrated in Figure 2, it was projected that by
the end of 2018, daily waste generation would be 43,684 tons and Metro Manila would contribute
around 26.1% of the total. This amount is expected to further increase with the growth of
population and economic activities.
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Figure 2. Projected annual waste generation rates, in tons per year [DENR-EMB,
2014]

In 2010, households generated the bulk of MSW, comprising 56.7% of waste tonnage. Commercial
sources such as general merchandise stores and restaurants contributed 27.1%, of which public or
private markets accounted for two-thirds of this share. About 12.1% of waste originated from
institutional sources such as government offices, educational and medical institutions while the
remaining 4.1% represents municipal wastes from the industrial and manufacturing sector (See
Figure 3).

Residential
Other

56.7% Seee commercial
Ly K

8.8%

Commercial
27.1%

Institutional
12.1%

Figure 3. Sources and percentage contribution in tons of MSW [DENR-EMB,
2014]

As shown in Figure 4, about half (52.31%) of MSW generated in the country is biodegradable in
nature although primary data suggest that figures can range from 30% to as much as 78%. Typical
bio-waste consists of kitchen or food waste and yard or garden waste. From the available
information, it could be estimated that 86.2% of compostable waste comes from food scraps while
13.8% are leaves, twigs, and other yard wastes. About 27.78% of the waste is classified by LGUs
as recyclable materials and this rate can range between 4.1% and 53.3%. Plastic packaging materials
comprise around 38% of this waste fraction, followed by paper and cardboard waste (31%). The
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remaining 31% comprises metals, glass, textile, leather and rubber. Household healthcare waste,
waste electrical and electronic equipment, bulky waste and other hazardous materials that enter
the municipal waste stream are classified as special wastes and contribute around 1.93% by weight
(this figure can range from negligible values up to 9.2%). Finally, residual makes up 17.98% of
generated MSW in the country. Most LGUs present this data as a combination of disposable
wastes as well as inert materials, which comprise about 12% of the residual waste.

Paper and
cardboard
8.70%

Bio-
degradables
52.31% Recyclables

Plastics

27.78% 10.55%

Metals, 4.22%

fzzelal  Glass,224%
17.98% Special Textile, 1.61%

193(: Leather and rubber, 0.37%

Figure 4. Composition of MSW in the Philippines by weight [DENR-EMB, 2014]

During the course of data analysis, it appears that most LGUs strictly sort the waste fractions
according to material type. Available Waste Analysis and Characterization Study (WACS) data did
not distinguish the economic value or market value of materials, which are the primary driving
forces in determining whether a material is indeed recyclable or just ‘potentially recyclable’. In this
regard, the NSWMC released a standardized guideline for LGUs in conducting WACS in 2018.

The DENR-EMB/NSWMC Secretariat continues to track the implementation of RA 9003
through its monitoring database, which consolidates information from EMB regional offices. As
of December 2018, 39.4% of the 1,715 provinces, cities and municipalities in the Philippines have
10-year SWM plans that comply with Section 16 of RA 9003. Another 53.2% had reached the
evaluation stage while the remaining 7.4% or 121 LGUs had not submitted 10-year plans.

Many LGUs and private entities have done
well in implementing ESWM programs, such
as segregation at source, promotion of reduce,
reuse and recycle (3Rs), and development of
recycled products and markets. Waste
avoidance, reduction and reuse are priority
ESWM options but are largely influenced by
public  participation,  incentives  and
disincentives.  Waste  diversion  through
composting, recycling and resource recovery
required effective separation at source,
segregated storage and segregated collection. A bins.

number of enabling policies and social

marketing campaigns were already initiated by the government to support waste avoidance and
diversion programs but these needed to be reinforced and expanded.
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As for the individual or shared facilities that receive or process biodegradable or recyclable
materials as mandated by Section 32 of RA 9003, about 24% of the 42,036 barangays have already
established MRFs servicing 32% of all barangays in the country. Biodegradable wastes are mostly
being processed through various aerobic composting technologies although some LLGUs also have
small-scale anaerobic digesters. Recyclables are typically sold to junk dealers, consolidators and
recyclers. In many cases, the informal waste sector (IWS) brings the sellable materials to junkshops
or waste generators bring materials to designated collection points, recyclables collection events
or waste market fairs. The potential role of the IWS still needs to be recognized and integrated
into the formal ESWM system.

wd
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Photos: Compartmentalized (L) and segregated collection trucks (R) support resource recovery in
Marikina City

Meanwhile, waste disposal remains a challenge since a total of 353 illegal dumpsites have to be
closed and rehabilitated in accordance with Section 37 of RA 9003. This is offset by the fact that
there has been a steady increase in the number of SLFs being established and LGUs having access
to them; from 33 SLFs that cater to the residual waste of 78 LLGUs in 2010, about 353 L.GUs
already have access to 165 SLFs in December 2018 [DENR-EMB/NSWMC, 2018].

n-__'SaQ Carlos City, Megros Occidental

Photos: Centralized gravity-driven MRF's are built in the Integrated Eco-Centers in Negros Island [Acosta, et al., 2013]

There are many issues that need to be addressed covering the different functional elements of
ESWM. Waste management facilities, especially SWDS, have been prone to accidents such as
trash-slides and SWDS burning. At the same time, the waste sector is contributing to the release
of greenhouse gases (GHGs) and SLCPs into the atmosphere that causes anthropogenic climate
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change. With the use of the GHG
inventory guidelines developed by the
Intergovernmental Panel on Climate
Change (IPCC), the GHG emission
inventories  conducted by  the
Philippines for base years 1994, 2000,
and 2010 revealed that the waste
sector, comprising both MSW and
wastewater sub-sectors, is a large
contributor of methane gas. This fact
brought to light the many sources of

jchis SLCP from the MSW  sector, Photos: Methane is generated from the anaerobic decomposition of
including the need for enhanced waste

organies in SWDS. While avoidance may be achieved throngh
diversion, decrease in mixed Wwaste e diversion, methane from excisting SWDS' may be captured,
disposal, and CH4 capture and utilization  flared, and/ or ntilized such as this methane-to-electricity project in
whenever applicable. The need for an Quezon City.

integrated biodegradables management

system as well as the country’s policy on landfill gas venting at SWDS as a minimum allowable
requirement will have to be revisited. Note that in the Philippine context, landfill gas may refer to
gases emanating from any type of SWDS.

£ ol z i

The combustion of poorly maintained or aged collection vehicles as well as open burning of waste
at backyards, communal areas, and SWDS also contribute to another SLCP emission — black
carbon. Implementing efficient waste collection systems would not only reduce pressure on the
funds of LGUs but also render socio-political approval since this functional element of ESWM is
very visible to the public. The same is true for backyard burning, which transpires since households
have limited alternatives when they have no access to waste collection services. Meanwhile, some
cases of landfill fires might be deliberate, but some are caused by the intense heat from the sun or
deep-seated fires from CH, buildup in the waste mass. When not properly addressed, these could
directly or indirectly lead to other negative effects on public health, air pollution, ecosystem
degradation, or even plainly lost opportunities to bring back waste materials into economically
useful lifecycles such as sustainable consumption and production (SCP). It should be noted that
the IPCC guidelines do not yet cover BC assessment in the national inventory; as such, BC has
not yet been incorporated in official national GHG inventory reports.
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1.2 ABOUT SHORT-LIVED CLIMATE POLLUTANTS

GHGs are gases that trap heat in the atmosphere; they contribute to the greenhouse effect on
earth by absorbing infrared radiation. The primary driver in the radiative forcing of climate is the
increasing concentration of various GHGs in the atmosphere — several of which occur naturally —
but increases in atmospheric concentrations over the last 250 years are due largely to human
activities. Aside from the amount released into the atmosphere, the impact of each GHG on
anthropogenically driven climate change is based on its corresponding GWP, which is a relative
measure of how much heat a certain mass of a GHG traps in the atmosphere relative to the amount
of heat trapped by a similar mass of COs.

All current GHG emissions and other climate forcing agents affect the rate and magnitude of
climate change over the next few decades. SLCPs are powerful climate forcers that remain in the
atmosphere for a much shorter period of time than CO,, yet their potential to warm the
atmosphere can be many times greater. The SLCPs such as BC, CH,, tropospheric ozone, and
hydrofluorocarbons are the most important contributors to the man-made global greenhouse
effect after COs, responsible for up to 45 % of current global warming [CCAC, 2018a]. Certain
SLCPs are also dangerous air pollutants that have harmful effects on people, ecosystems, and
agricultural productivity. Near-term reductions in short-lived climate forcing agents can have a
relatively fast impact on climate change and possible co-benefits for air pollution [CCAC, 2018a;
IPCC, 2014b)].

The two primary SLCPs emanating from the MSW sector are CH4 and BC. Although the effects
of CH4 emissions are well understood, evaluation of the possible effects of BC on climate change
is relatively new. RA 8749, or the Philippine Clean Air Act of 1999, does not classify most climate
pollutants as air pollutants, yet BC can still be included in the agenda since it is a co-indication of
the existence and magnitude of certain regulated air pollutants.

Methane

Methane gets released as fugitive emissions whenever fossil fuels are extracted from the ground. It
is also emitted as a by-product of livestock and other agricultural practices, through the anaerobic
decay of organic matter such as biodegradable waste, and from incomplete combustion during
open burning as an intermediate reduced product during the pyrolysis stage.

Methane is an SLCP with an atmospheric lifetime of around 12 years. Per unit of mass, the impact
of CH,4 on climate change, i.e., GWP, over 20 years is 84 times greater than CO»; over a 100-year
period it is 28 times greater [CCAC, 2018a]. Globally, over 60% of total methane emissions come
from human activities [CCAC, 2018a]. Atmospheric methane concentrations have grown because
of human activities related to agriculture, including rice cultivation and ruminant livestock; coal
mining; oil and gas production and distribution; biomass burning; and MSW landfilling.

Methane is generally considered second to CO: in its importance to climate change. Recent
research suggests that the contribution of methane emissions to global warming is 25%
higher than previous estimates. Methane is a key precursor gas of the harmful air pollutant,
tropospheric ozone with increased CH4 emissions responsible for half of the observed rise in
tropospheric ozone levels. While CH4 does not cause direct harm to human health or crop
production, ozone is responsible for about 1 million premature respiratory deaths globally [CCAC,
2018a; IPCC, 2014b].
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Black Carbon

Black carbon (commonly known as soot) is a potent climate-warming component of particulate
matter (PM) formed by the incomplete combustion of fossil fuels, wood and other fuels. Complete
combustion would turn all carbon in the fuel into CO», but combustion is never complete and
COs,, carbon monoxide (CO), volatile organic compounds (VOCs), and organic carbon and BC
particles are all formed in the process. The complex mixture of particulate matter resulting from
incomplete combustion is often referred to as soot. When suspended in the atmosphere, BC
contributes to warming by converting incoming solar radiation to heat. It also influences cloud
formation and impacts regional circulation and rainfall patterns [CCAC, 2018a].

Black carbon is a SLCP with a lifetime of only between 4 and 12 days after release in the
atmosphere but has significant GWP values. Although the effects of CH, emissions are well
understood, there are large uncertainties related to the effects of BC. During 100 years after
emission, 1 kilogram (kg) of BC produces as much forcing of between 100 and 1,700 kg of CO,
while for a 20-year time period, the GWP ranges from 270 to 6,200 [IPCC, 2014b]. For the
purposes of EQT analysis, the government adopted 680 [Bond and Sun, 2005] as GWP for BC.
BC is a particularly notorious warmer because it absorbs most of the intercepted visible light,
whereas the impact of CO; occurs over a limited range of infrared wavelengths. In 2015, it was
estimated that about 6.6 million tons of BC were emitted [IPCC, 2014b]. The main driver for BC
emissions is the presence and enforcement of environmental regulations, particularly on open
burning and air pollution control of mobile and stationary sources.

Black carbon is always co-emitted with other PM and gases, some of which have a cooling effect
on the climate. The type and quantity of co-pollutants (which differ according to sources) that
release a high ratio of warming to cooling pollutants represent the most promising targets for
mitigation and achieving climate and health benefits in the near term. Black carbon and its co-
pollutants are also key components of fine particulate matter (PM.s) air pollution, the leading
environmental cause of poor health and premature deaths. With diameters of 2.5 micrometers or
smaller, PMy;s can penetrate into the deepest regions of the lungs and facilitate the transport of
toxic compounds into the bloodstream. Each year, an estimated 7 million premature deaths are
attributed to household and ambient PM,s air pollution. Several studies have demonstrated that
measures to prevent BC emissions can reduce near-term warming of the climate, increase crop
yields and prevent premature deaths [CCAC, 2018a].
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1.3 PROCESS FOR DEVELOPING THE SECTORAL SLCP
REDUCTION STRATEGY

Development of the national strategy was a multi-stakeholder participatory process executed by
DENR and NSWMC. A CGE was formed to provide inputs into the strategy through a series of
capacity building programs and consultation workshops, which were supported by IGES.

The first national awareness workshop was carried out on November 23, 2017 in Quezon City to
create awareness on the climate and waste nexus, and how the extent and effectiveness of the
present waste management system affects SLCP emissions. It also helped in reviewing the current
national waste management policies and practices as well as explore future plans to reduce SLCPs
from the MSW sector in line with the Sustainable Development Goals (SDGs) and the Philippine
ratification of the Paris Agreement.

To build the capacities of governments in establishing baseline SLCP emissions with the use of
EQT, a regional training workshop was conducted on April 2-4, 2018, in Bacolod City. A total of
nine cities and one province from across the region (Thailand, Myanmar, Cambodia, Indonesia
and Philippines) attended the workshop, which focused on understanding drivers of SLCP
emissions generated by MSW, impacts and effects of SLCPs, ways to calculate SLCP emissions
potentials, and available strategies for mitigating SLCPs in the MSW sector in view of policy,
technology and finance issues. A site visit was also organized to observe good practices associated
with ESWM and encourage the documentation of options for future local SLCP action plans.
Through this workshop, DENR and NSWMC also had the opportunity to better understand the
EQT, potential data, and assumptions needed for the use of EQT, albeit with the use of national
data.

From April to July, the trained LGUs worked on completing their respective local EQTSs. During
this time, the focal persons from DENR-EMB and IGES did background research on the outlines
and contents of the existing SL.CP reduction strategies of California, Canada, and Mexico; reviewed
alignments with national policies and plans; and compiled basic information on the country’s
challenges and proposed solutions to address ESWM gaps vis-a-vis SLCP emissions.

On July 31, 2018, the NSWMC deliberated on and promptly approved the proposed resolution to
create an NSWMC committee for the development of the national strategy to reduce SLCP from
the MSW sector in the Philippines. The initiative is seen as another anchor to enhance the
implementation of RA 9003 and other environmental laws, contributes to national development
plans, and an instrument to materialize the Philippines’ contribution to the Paris Agreement. The
strategy development process would analyze the MSW sector and its emissions from an LCA
perspective. Aside from CHa, which is covered in IPCC-based GHG inventories, SLCP analysis
would also encompass waste collection and the recycling of non-biodegradables. Furthermore, the
process is in line with the Philippines’ Medium Term Plan on SLCP Reduction 2016-2021 —
Supporting National Planning for Action (SNAP), which was submitted during the 21st Session
of the Conference of Parties (COP21) in Paris to CCAC. A copy of the said resolution is in Annex
A.

In this regard, the NSWMC recommended for the newly created committee to provide guidance
and inputs to FGDs and public consultation. The members appointed to the committee included
DENR as Chair, Recycling Sector as Co-Chair, Department of Science and Technology (DOST),
Department of the Interior and Local Government (DILG), Metro Manila Development
Authority (MMDA), Department of Agriculture (DA), and Non-Government Organization
(NGO). This committee has also invited other member agencies of NSWMC and resource
petrsons/expetts from CCC, selected LGUs, academe, research institutions, MSW contractors, and
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other practitioners, forming the CGE. It was also agreed for the committee to adopt national
ESWM information that is based on officially adopted or published government reports, databases,
and publications, and duly vet on unavailable information based on experts’ judgement as
necessary.

As DENR and NSWMC commenced with strategy development, it became imperative for national
stakeholders to finally establish the nationwide sources and quantities of SLCP emissions from the
MSW sector and base their strategies on the merits of the different mitigation scenarios. The
accuracy of the results would largely depend on the availability of national baseline data that best
represents the Philippine situation for reference year 2010. National publications are available for
some data but other data would be based on expert judgement based on interpolated local data
extrapolated from the accomplished local EQTs of selected partner LGUs and local SWM plans.
A workshop was conducted on August 29, 2018 to present the available 2010 baseline data and
have it vetted by the CGE. Moreover, the workshop provided a venue for the CGE to collectively
agree on three ideal mitigation scenarios to generate results as preliminary reference to policy
makers on the high potential of the MSW sector in avoiding or reducing SLLCP emissions.
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Figure 5. Stakeholders and experts in the first FGD

On September 5-7, 2018, DENR, NSWMC, and IGES jointly organized the first FGD to provide
inputs to the first draft of the strategy document. The CGE, as shown in Figure 5, provided
technical expertise in reviewing existing national and state SLCP strategies and customizing an
outline for the Philippine MSW sector; identifying the root cause of SLCP emissions from MSW;
analyzing the gains, challenges, and remaining gaps in ESWM implementation; and proposing
nationwide strategic measures to reduce SLCP emissions with initial reduction targets. The inputs
from this FGD formed the basis for developing the first draft of the strategy document.
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Figure 6. Stakeholders and experts in the second FGD

Following this, a second FGD was organized on November 6-8, 2018, to revisit the initially
identified strategic measures and map them in a results chain, which took into account the targets
based on strategic outcomes. The strategies were further cross-checked for consistency with or in
support of other national policies, plans, and programs of the government and the private sector,
including but not limited to, development, climate and sectoral targets. The interactions and
interdependencies among the different measures were also analyzed to guide decision-makers in
prioritizing measures to enable a strategic and programmatic approach. In anticipation of a
subsequent action plan to elaborate on this SLCP reduction strategy, the CGE also identified the
different actions, activities or milestones needed to achieve each strategic measure. A list of experts
and participants to the FGDs is shown in Annex B.

After this, a public consultation was held on November 29, 2018, wherein the draft document was
presented to a wider group of stakeholders. Comments and suggestions were gathered and taken
into consideration during the deliberation by the NSWMC Committee on Climate Change on
December 17, 2018. The final versions of the strategies, targets, and activities have been
consolidated and integrated into the final draft of the strategy document. Those sectoral targets
later served as the basis for calculating the equivalent CH4 and BC reduction goals.
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Figure 7. Participants in the public consultation
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Figure 8. Deliberation of comments and suggestions by NSWMC Committee

A final review of the NSWMC Committee has been carried out prior to proposing a resolution for
NSWMC to adopt it as a national guideline, which finally took place on March 20, 2019.
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1.4 BASELINE SLCP EMISSIONS FOR THE MSW SECTOR

Prior to the formulation of the national SLLCP reduction strategy, it was deemed imperative for
national stakeholders to first understand the sources and quantities of SLCP emissions from the
MSW sector in order to understand the merits of the different mitigation scenarios. The EQT
developed by IGES on behalf of the CCAC-MSW Initiative was used for this purpose, albeit with
national coverage. With EQT, LGUs can undertake a rapid assessment of the SLCP emissions
associated with their current waste management practices, i.e. business-as-usual (BAU), and
identify suitable alternative solutions or future scenarios based on life cycle analysis (LCA) as
shown in Figure 9. The EQT was developed in line with IPCC 2006 and other internationally
recognized guidelines and emission factors. Through its use, policy makers can also keep records
and monitor mitigation efforts over time.

Distribution
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Figure 9. Life cycle thinking as the basis for MSW management assessment

The accuracy of the national EQT results is largely dependent on the availability and reliability of
national data. Year 2010 was selected as the reference year for baselining to be consistent with the
periodic planning cycle and GHG inventory year of the Philippine government as well as the start
year of the BAU projections as basis for the proposed NDC. National publications are available
for some data but for the rest, there was a need to rely on expert judgement or extrapolation from
the local EQT data provided by partner LGUs. A national data-vetting workshop allowed for the
consolidation of these national baseline data, which were progressively refined during FGDs.
Figure 10 shows the vetted national baseline waste stream analysis data.

In the baseline scenario, 90% of generated waste is collected by the formal, semi-formal and
informal systems. Of this, only 18.4% of collected waste is being separated for resource recovery
(2.9% for composting and 15.5% for recycling), and the remaining mixed waste is disposed of in
three main types of SWDS: open dumps (ODs), control dumps (CDs) and SLFs. Part of the
uncollected waste is burned (24%) while the remainder is assumed to be either managed on-site
through household composting or used as animal feeds (16%) or improperly disposed (60%).
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Figure 10. Waste flow and mass balance from 2010 BAU scenario

The baseline data from 2010 were used as inputs to the EQT to quantify the corresponding SLLCP
emissions per MSW management component. Figures 11 and 12 show the GHG, comprising CHa,
CO; and NO, as well as BC emissions from MSW in 2010, respectively.

The data analysis shows that SWDS released the bulk of the GHGs during the base year. As
detailed in Table 2, the net GHG emissions from the annually generated MSW at 2010 base year
would be around 4.46 million tCOxe, 5.54 million tCOse of these [as before: confusing since 2™
number is larger than first] are contributed by CH, alone whereas resource recovery efforts
contributed to the saving of around 1.08 million tCOse of other GHGs, which resulted in a
negative value.

Table 2. Overall climate impact in 2010 BAU, in million tCO,e

Description Unit 2010
Climate impact from CHy4 (i) million tCOze /yeatly generated MSW 5.54
Climate impact from BC (ii) million tCOze /yeatly generated MSW 0.97
Climate impact from other GHGs (iii) million tCOze /yeatly generated MSW - 1.081
Climate impact from all GHGs (i) + (i) million tCOse /yeatly generated MSW 4.46
Climate impact from all SLCPs (i)+(ii) million tCOse /yeatly generated MSW 6.50
Net Climate impact (i)+(ii)+ (iii) million tCOze /yeatly generated MSW 5.42
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Figures 11 and 12 show GHG and BC emissions on per ton of input MSW per process. The unit
“ton” in the y-axes refer to per ton of organic waste in composting, per ton of recyclables in
recycling, and per ton of mixed MSW in transportation, open dumping, controlled dumping,
sanitary landfilling, uncollected waste, and burning in uncontrolled SWDS. Net GHG and BC
emissions per ton of generated waste from integrated waste management is estimated based on
the formula below:

Net GHGs emissions from generated waste (kg COze/ton of generated waste) = total GHGs
emissions from transportation (kg CO,e/ton of waste) + % of waste use for composting/100 X
net GHGs emissions from composting (kg COse/ton of organic waste) + % of waste to
recycling/100 X net GHGs emissions from recycling (kg COse/ton of recyclables) + % of waste
to open dumping/100 X GHGs emissions from open dumping (kg CO,e/ton of mixed waste)
+9% of waste to control disposal/ 100 XGHGs emissions from control disposal (kg COse/ton of
mixed waste)+ % of waste to sanitary landfilling/100 X net GHGs emissions from landfilling (kg
CO2e¢/ton of mixed waste)+ % of waste uncollected/100 XGHGs emissions from uncollected
waste (kg CO,e/ton of mixed waste) +% of waste burned in uncontrolled dumpsites /100
XGHGs emissions from uncontrolled burning in dumpsites (kg COze/ton of mixed waste).

Figure 11 illustrates the equivalent results on a per-ton basis, wherein the net GHG emissions
would be about 331 kg CO:e per ton of input MSW into each process.
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Figure 11. GHG emissions from 2010 BAU scenario

Figure 12 shows the BC emissions from each MSW management element from the 2010 BAU
scenario. Open waste burning at unmanaged dumpsites and backyards has been found to be the
major source of BC. It was estimated that the MSW sector released 1,422 tons of BC, or the
equivalent of 0.105 kg BC per ton of input waste into each process in 2010.
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GWP values for BC have not yet been finalized and different sources suggest different values. For
baselining purposes, local experts in the CGE have commonly agreed to adopt 680 kg CO.e per
kg BC as the GWP value based on the Fifth Assessment Report (AR5) prepared by IPCC [IPCC,
2014b; Bond and Sun, 2005]. The climate impact due to BC emissions from burning one ton of
MSW would then be equivalent to 71.71 kg COse, which adds up to 0.97 million tCOze in 2010.
This value could be much higher as the European Investment Bank in 2016 suggested BC to have
a warming impact on climate 1,055-2,020 times stronger than CO; over a 100-year time horizon.

In total, net baseline emissions from GHGs and BC are equivalent to 5.43 million tCOze. If SLCPs
only (CH4 and BC) are considered, the total baseline emissions would be equal to 6.50 million
tCOse of which about 15% is due to BC.
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1.5 OPPORTUNITIES AND BENEFITS IN REDUCING SLCPS IN THE
MSW SECTOR

In general, ‘mitigation’ is the effort to control the human sources of climate change and their
cumulative impacts, notably the emission of GHGs and other pollutants, such as BC particles, that
also affect the planet’s energy balance. Mitigation also includes efforts to enhance the processes
that remove GHGs from the atmosphere, known as sinks. Based on IPCC’s AR5, global mitigation
scenarios reaching about 450 to about 500 parts per million (ppm) COze by 2100 show reduced
costs for achieving air quality and energy security objectives, with significant co-benefits for human
health, ecosystem impacts, and sufficiency of resources and resilience of the energy system [IPCC,
2014c].

The short period of time in which SLCPs can be removed from the atmosphere presents an
opportunity for quick, coordinated action to address global warming over the near term. When
combined with significant measures to cut CO, emissions, SLCPs play an important role in slowing
the rate of global warming and achieving the 2°C target set by the Paris Agreement (PA) on
Climate Change. Such actions would also prevent climate tipping points that could exacerbate
long-term climate impacts and make adapting to climate change harder, especially for the poor and
most vulnerable [CCAC, 2018b].

Any SLCP control measure should involve cost-effective technologies and practices that already
exist and are considered low-hanging fruits. Practical SLCP reduction actions deliver not only
benefits for the climate but other co-benefits such as air quality, public health and development as
well. These measures can mitigate negative impacts on food, water and economic security for large
populations throughout the world by reducing negative effects on public health, agriculture and
ecosystems. If quickly implemented, SLCP mitigating measures can cut the amount of warming
that would occur over the next few decades by as much as 0.6°C, while avoiding 2.4 million
premature deaths from outdoor air pollution annually by 2030, and preventing 52 million tons of
crop losses per year [CCAC, 2018b].

The United Nations Environment Programme (UN Environment) and World Meteorological
Organization (WMO) have identified a package of control measures that can achieve 90% of total
potential emissions reductions for BC, CHs, and hydrofluorocarbons. Aside from the agriculture
sector and the use of fossil fuels, CH4 reduction measures were identified in the waste management
sector. Low-hanging fruits in the MSW sector include: (a) separation and treatment of
biodegradables and converting such into compost or bio-energy and (b) collection, capture, and
use of landfill gas. Meanwhile, BC reduction measures in the MSW sector may come in the form
of: (a) use of cleaner fuels, diesel particulate filters for vehicles, and soot-free trucks and (b) banning
of open burning of MSW [CCAC, 2018b)].

Behavior, lifestyle, and culture have a considerable influence on resource and energy use and
associated emissions, especially when complemented with technological and structural change.
Emissions can be substantially lowered through changes in consumption patterns (e.g., mobility
demand and mode, energy use in households, choice of longer-lasting products) and dietary change
and reduction in food wastes. Systemic approaches and collaborative activities across companies
and sectors can reduce energy and material consumption and thus GHG emissions. Cooperation
across companies and sectors could include the sharing of infrastructure, information, and waste
heat utilization. Important options for mitigation in waste management are waste reduction,
followed by re-use, recycling and energy recovery. As the share of recycled or reused material is
still low (e.g., globally, around 20% of MSW is recycled), waste treatment technologies and
recovering energy to reduce demand for fossil fuels can result in significant direct emission
reductions from waste disposal [IPCC, 2014c].
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In the Philippines, the climate impacts of three ideal, maximum-effort scenarios have been
quantified using the EQT to provide an initial reference to policy makers on the large potential of
properly managing the country’s MSW on SLCP reduction. Ideal Scenario 1 considers an improved
waste collection rate with separation of a higher percentage of organic waste for resource recovery
via composting or digestion while keeping all other BAU parameters fixed. Scenario 2 considers
the parameters set in Scenario 1 but with an additional increase in the amount of recyclables
recovered and processed. Meanwhile, Scenario 3 considers Scenario 2 with the cessation of use of
dumpsites by 2030 and offsetting the waste disposal tonnage with the use of properly managed
SLFs with gas recovery (GR) systems.

The initial analysis of preliminary national data, which were later refined during the FGDs, revealed
that CH, is the most significant contributor of SLCPs from the MSW sector in the Philippines due
to conventional disposal methods. Meanwhile, open waste burning is a main driver of BC
emissions. Enhancing recycling and SLF energy recovery rates has GHG/SLCP saving potentials.
With careful selection of suitable technologies to match with waste characteristics and local
conditions, it is fully possible to maximize GHG/SLCP mitigation targets at the national level.
Specific strategies and corresponding targets identified during the FGDs, public consultation and
committee meetings further refined data and information to assess SLCP reduction potentials of
the agreed-on strategies relative to BAU.

|. Context 17



2. CURRENT POLICIES AND PLANS
RELATED TO SLCP MITIGATION

The formulation of strategies to reduce SLCPs from the MSW sector in the Philippines has legal
and planning standing in the country, whether as anchor, enabling environment, or contributory
factor in supporting the implementation of measures.

Philippine Constitution

Foremost is the Constitution, which is the supreme law of the Republic of the Philippines and was
ratified in February 2, 1987. Section 15 under Article II declares that “the State shall protect and
promote the right to health of the people ...”, while Section 16 states that “the State shall protect
and advance the right of the people to a balanced and healthful ecology in accord with the rhythm
and harmony of nature.” In Section 17, the constitution also provides “priority to education,
science and technology to ... accelerate social progress, and promote total human liberation and
development.”

RA 9003 and related Waste Sector Policies

This strategy document’s contribution to the full realization of RA 9003 and its implementing rules
and regulations (IRRs) have already been mentioned under the “Context” section of this document.
SLCP reduction strategies are consistent with RA 9003’s provisions on the mandatory segregation
(Sections 21 and 22), segregated collection, transfer and transport of waste (Sections 23 to 25), and
mandatory solid waste diversion starting at 25% (Section 20). The establishment of MRFs and
markets for recyclables and compost products are also elaborated in Sections 26 through 35. The
closure and rehabilitation of dumpsites and the establishment of properly managed SLFs have
potential to further reduce SLCPs and these actions are provided for from Sections 37 to 44 of
RA 9003. Moreover, the penal provisions under Sections 48 and 49 of the law prohibit acts such
as littering, open burning, collection of unsegregated waste, mixing of source-separated MSW, and
misrepresentation of toxic waste as recyclables.

Philippine Development Plan

The Philippines has also released its medium-term plan with sub-sector outcomes that are aligned
with the goals of reducing SLCPs from the sector. Approved on February 20, 2017 by the National
Economic Development Authority NEDA) Board, PDP 2017-2022 was the first medium-term
plan to be anchored on the 0—10 point Socioeconomic Agenda. It is geared towards the AmBisyon
Natin 2040 national long-term vision, which articulates the Filipino people’s collective vision of a
“matatag, maginhawa, at panatag na buhay para sa lahat” (strongly-rooted, comfortable, and secure
life for all), which entails laying down the foundation for more inclusive growth, a high-trust and
resilient society, and a globally competitive knowledge economy.

Many SLCP/ESWM-relevant measures are embedded in the sub-sector outcomes under Chapter
19 (Accelerating Infrastructure Development) and Chapter 20 (Ensuring Ecological Integrity,
Clean and Healthy Environment) of the PDP. Strategies and initiatives mentioned in PDP Chapter
19’s sub-sector outcome 2 include those intended to improve transport, energy, and social
infrastructure. Under “Energy”, the PDP plans to institute policy measures to support the full
implementation of RA 9513, the Renewable Energy (RE) Act of 2008; maintaining the share of
RE in the energy mix; and prioritizing the provision of electricity services in off-grid areas.
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Under “Transport”, it was planned to improve road-based transport through engineering,
enforcement, and education; implement the motor vehicle inspection system; and other initiatives
such as fleet modernization, route rationalization, and use of environmentally sustainable urban
transport systems. These are related to Chapter 20’s sub-sector outcome 2, specifically on the
enforcement of environmental laws related to air quality management, wherein the PDP
recommends to strengthen the enforcement of antismoke belching and vehicle emission testing as
well as to promote environmentally-sustainable transport, use of cleaner fuels, and conversion to
fuel-efficient engines.

Meanwhile, ESWM infrastructure is embedded under “Social Infrastructure” and its
implementation would provide conducive access to basic social services necessary for human
capital development. LGUs will be provided assistance in complying with the requirements of RA
9003. There will also be public awareness programs to promote proper waste management and
investments in relevant technologies will be undertaken to improve ESWM throughout the
country. DENR-EMB, in coordination with NSWMC and relevant stakeholders, will implement
strategies in support of RA 9003, such as promote clustering of LGUs for common SWM facilities
and services to take advantage of economies of scale; fully utilize the national and regional ecology
centers as possible venues for trainings or education in integrated SWM; provide an incentive
mechanism to local recycling industries; adopt alternative technologies, including waste-to-energy,
as SWM solutions, considering institutional, legal, and technical limits; intensify the promotion of
segregation-at-source by engaging local communities to participate in “learning by doing”
programs, IEC campaigns, and social marketing programs on SWM; and operationalize the SWM
fund and assess the re-institutionalization of the national government-LGU cost sharing scheme

for SWM.

Initiatives under “social infrastructure” are complemented by strategies identified in Chapter 20’s
sub-sector outcome 2, which espouses the enforcement of environmental laws, including those
related to land quality management. Compliance of LGUs to RA 9003 will be enforced particularly
on the establishment of MRFs and treatment facilities; closure and rehabilitation of remaining
dumpsites; formulation of local SWM plans; and promoting the practice of 3Rs and proper waste
management. This sub-sector outcome reiterates the strategic clustering of SLFs and SWM
technologies and mentions the need to provide alternative livelihood activities for waste pickers in
the remaining dumpsites identified for closure. Furthermore, the government will develop and
implement SCP policies and initiatives including: the formulation of a “polluters pay” policy;
establishment of a sustainable market for recyclables and recycled products; strengthening of the
certification and information systems for green products and services; strengthening the
implementation of Philippine Green Jobs Act; promotion of green procurement in the public and
private sectors; promotion, development, transfer, and adoption of eco-friendly technologies,
systems, and practices in the public and private sectors by increasing access to incentives and
facilitating ease of doing business and other related transactions; and promoting the conduct of a
GHG inventory in the public and private sectors.

Similarly, Chapter 20’s sub-sector outcome 3 mentions plans to develop a database to measure
emission reductions per sector. Pursuant to Executive Order (EO) 174 series of 2014, which
institutionalizes the Philippine Greenhouse Gas Inventory Management and Reporting System
(PGHGIMRS), the PDP mandates conducting a GHG inventory for waste, agriculture, forestry,
energy, transport, and industry sectors to assist in the monitoring, reporting and verification
(MRV) of the country’s GHG emissions.

Chapter 19’s subsector outcome 3 ensures the resilience and securing the operational life of
infrastructure facilities by incorporating climate change adaptation (CCA) and disaster risk
reduction (DRR) measures. Chapter 20’s sub-sector outcome 3 promotes the implementation of
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CCA and DRR across sectors, particularly at the local level. It also plans for the strengthening of
the monitoring and evaluation (M&E) of the effectiveness of CC and DRRM actions in line with
the SDGs, Sendai Framework, and United Nations Framework Convention on Climate Change
(UNFCCC) commitments.

The intensification of infrastructure-related research and development (R&D) is espoused by
Chapter 19’s subsector outcome 4, which aims to institutionalize R&D expertise and facilities. The
government will pursue programs to develop R&D on, among others, RE technologies; cost-
efficient technologies for wastewater and solid, hazardous, and health care waste management;
new transportation technologies; climate change- and disaster resilient infrastructure designs;
emerging information and communication technology applications or platforms; and new
methodologies for gathering and managing science-based data.

Subsector outcome 1 of Chapter 20 highlights the mainstreaming accounting and valuation in the
development planning to ensure that due importance and appropriate management will be given
to these finite ecosystem resources. It also encourages the development of a policy for payments
for ecosystem services, which will provide an alternative source of income to the local communities.

Like those before it, PDP 2017-2022 has an accompanying Results Matrix that lists the specific
programs for the implementing agencies that will be monitored. It also has a Public Investment
Program that identifies budgetary requirements and the sources of funds. The programs outlined
will also be cascaded to the Regional Development Offices that will formulate individual Regional
Development Plans and Investment Programs for specific areas [NEDA, 2017]. Annex C shows
SLCP/ESWM-relevant indicators and targets in the draft Results Matrix for the PDP as of
October 2017.

National Climate Change Policies

RA 9729, otherwise known as the Climate Change Act of 2009, as amended by RA 10174 also
known as the People’s Survival Fund Act of 2011, and its IRRs, form the backbone of the country’s
policy on climate change adaptation and mitigation. RA 9729 provides for the policy framework
in addressing the growing threats of climate change to community life and environment through
the National Framework Strategy on Climate Change (NFSCC) 2010-2022, which was adopted in
April 2010. This framework has been translated into a National Climate Change Action Plan
(NCCAP) 2011-2028 with strategic priorities following thematic outcomes: food security, water
sufficiency, ecological and environmental stability, human security, climate-smart industries and
services, sustainable energy, and capacity development. The NCCAP outlines the current situation
of the country and its agenda for adaptation and mitigation to completely address the challenges
of climate change.

ESWM falls under the “Climate-Smart Industries and Services (CSIS)” pillar of NCCAP but may
also contribute to the other thematic priority areas of “Sustainable Energy” and “Ecosystems and
Environmental Stability”. The overall agenda of the CSIS thematic priority is “to have a climate
change-resilient, eco-efficient and environment-friendly industries and services, and sustainable
towns and cities promoted, developed and sustained”. The immediate outcome under CSIS
associated with ESWM is that “green cities and municipalities are developed, promoted, and
sustained” with corresponding output that leads to “ESWM implemented towards climate change
mitigation and adaptation.” To this end, three main activities have been identified: (a) intensify
waste segregation at source, resource recovery, composting, and recycling, (b) regulate the use of
single-use and toxic packaging materials, and (c) close down polluting waste treatment and disposal
facilities.

20 2. Current Policies and Plans Related to SLCP Mitigation



The issuance of EO 174 in 2014 provided the framework and policy for government agencies to
take the lead in conducting periodic GHG emissions inventories. Previous inventories have been
carried out by consultants for base years 1994 and 2000; in 2018, sectoral lead government agencies
were able to submit inventory reports for base year 2010 following a series of capacity building
activities to ensure sustainability of the process. Specifically, it was found that the waste sector,
which comprises solid waste and wastewater per IPCC guidelines, generated 9.198 million tCOse
of emissions due to CH4 in 1994, of which solid waste accounted for 0.30273 million tons of CH,4
or 6.357 tCOze. The baseline emissions in 2000 revealed 11.60 million tCOze of GHGs from the
entire waste sector, of which 0.25939 million tons of CHs emanated from the MSW sub-sector or
equivalent to 5.45 million tCOse. Meanwhile, the submitted GHG inventory for the waste sector
using base year 2010 considered the GHGs CH,, CO», and N>O, which totaled 13.80 million tCOxe,
of which 4.70 million tCOze was contributed by baseline MSW management practices. This figure
was based on the CBA study conducted in preparation for NDC submission. For comparative
purposes, the draft IPCC 2006 worksheets for the MSW sub-sector for the same 2010 base year
revealed 5.59 million tCOze from waste disposal (CH4), biological treatment (CH4 and N>O), and
backyard burning (CHs, N>O and COy), which is closer in value to the EQT estimate of 5.54
million tCOze (CH4 emissions only).

EO 174 also paved the way for the creation of an online platform dubbed the National Integrated
Climate Change Database and Information Exchange System (NICCDIES), which serves as the
Philippines’ MRV hub. The NSWMC and DENR-EMB are the lead database keepers for the waste
sector in NICCDIES to update information on GHG emissions, mitigation actions, and MOI.

The NICCDIES will also support complementary government initiatives to track, monitor, and
report climate change projects, activities, and programs (PAPs) through the process of Climate
Change Expenditure Tagging (CCET). The CCET aims to serve as an effective basis for allocating
and prioritizing government resources by generating timely statistics and baselines to evaluate the
impact of climate public expenditures. The national CCET is mandated by Joint Memorandum
Circular (JMC) 2015-01 between the CCC and the Department of Budget and Management (DBM),
enabling oversight for the agencies to track, tag, and analyze climate change-related expenditures
based on set PAPs typologies. In 2006 for example, it was found that 157.4 million Philippine
pesos (PHP) were allocated for CCA while PHP 18.7 million of government funds were allotted
for climate change mitigation (11% share in CCET). LGUs are also asked to tag and track climate
change expenditures in the local budget as provided by DBM-CCC-DILG JMC 2014-01.

Contributions to Global Climate Change Initiatives to reduce GHGs

In the months leading to COP21 in Paris, the country submitted its INDC on October 1, 2015. It
states that ““The Philippines intends to undertake GHG (in COze) emissions reduction of about
70% by 2030 relative to its BAU scenario of 2000-2030. Reduction of COse emissions will come
from energy, transport, waste, forestry and industry sectors. The mitigation contribution is
conditioned on the extent of financial resources, including technology development and transfer,
and capacity building, that will be made available to the Philippines”.

On December 21, 2015, DENR-EMB, NSWMC, and CCC conducted an FGD to identify the
implementation requirements to realize the nominated measures to reduce GHGs in the MSW
sector [CCC, 2015]. Actions have been clustered according to:

1. Control of open burning (backyard and SWDS)

2. Optimization of waste collection and routing schemes

3. Segregation of recyclables for MRF and then for subsequent recycling
4. Diversion of organic waste through aerobic composting
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5. Diversion of organic waste through anaerobic digestion (with gas capture and/or
utilization)

6. Methane capture/treatment at SWDS: Use of methane-oxidizing or eco-efficient soil cover

(EESC) at smaller dumpsites

Methane capture/treatment at SWDS: Flaring of gas at bigger dumpsites

Methane recovery and utilization at SWDS: Electricity generation at very big SWDS

Leachate collection and treatment

0. Co-processing (alternative fuels and raw materials) in cement kilns / Residuals waste-to-

energy (WTE)

= o *e A

On March 6, 2017, the country ratified the PA on Climate Change on signing the accession
instrument by President Rodrigo Duterte and after the Senate unanimously gave its concurrence
to PA ratification on March 14, 2017. At present, the government is revisiting the results of the
enhanced CBA study completed in January 2018 to agree upon the country’s NDC.

Contributions to Global Climate Change Initiatives to reduce SLCPs

In April 2015, the Philippines, through the DENR, signified its intent to join the CCAC through
a letter to the Executive Director of UN Environment. The following month, the Philippines was
accepted as the 48th country member of CCAC. In less than a year, in DENR Usec. Leones’
memorandum to all bureaus of the DENR, SLCP management was included in the way forward
discussions that need actions from the designated bureau, EMB where CCD is also housed, the
CCAC focal point. On May 5, 2016, the CCAC Secretariat had informed their developing country
partners of the release of two calls for expression of interest, through their SNAP Initiative. The
Philippines answered both calls with expression of interest and before the year ended, the CCAC
Secretariat confirmed support for the Philippines in its effort to develop a national plan on SLCPs.

The Philippines’ Medium Term Plan on SLCP Reduction 2016-2021 under SNAP was submitted
to CCAC during COP21 in Paris, and includes plans to: (a) enhance national capacity to take action
on prioritized measures to mitigate SLCPs, (b) develop a national action plan for SLCP reduction
in the Philippines, (c) leverage finance to support SLCP mitigation programs and initiatives in the
country, and (d) enhance awareness and promote SLCP mitigation in the Asia Pacific region. So
far, the Philippines has initiated a number of activities in relation to SNAP. Under the first
objective, an orientation workshop, stocktaking forum, and a training on Long-range Energy
Alternatives Planning (LEAP)-Integrated Benefits Calculator -have so far been carried out. Major
activities under the second objective (national action planning) include the assessment of SLCP
emissions and baseline scenarios; development of a national planning document and identification
of implementation pathways; and promotion of financing and mainstreaming of SLCP mitigation
measures. Further initiatives include the strict implementation of the Philippine Clean Air Act and
RA 9003 as well as the inclusion of SLCP, specifically BC, in the country’s NDC.
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3. ISSUES, GAINS AND
REMAINING GAPS

Issues and concerns in ESWM implementation in the Philippines have been identified and
clustered according to the different functional elements of managing MSW. Policy/institutional,
finance/resoutce, technology/technical, awareness/behavioral/capacity building/enforcement,
and others/crosscutting constraints and limitations have been listed down and clustered as shown
in Annex D. Clustered issues have been further synthesized to analyze what has been done so far
to address these constraints (Gains), determine the remaining barriers that need to be removed
(Challenges), and identify further prospects (Opportunities) to enhance ESWM implementation
to contribute to SLCP reduction, which are illustrated in Annex E.

On the overall aspects of ESWM, including Waste Generation

In general, the Philippine MSW sector is still striving to achieve full compliance with RA 9003
amidst the many challenges many developing countries similarly face. Although policy makers have
made headways in instituting supporting policies and IRRs, there remains insufficient monitoring
and assessment of the effectiveness and efficiency of policies. There are also deficiencies in data
management for information coming from the local, regional and national levels, as illustrated by
the absence of a definitive waste stream or flow analysis. Implementers raise the issue of the highly
bureaucratic procedures in government procurement and untapped or suboptimal partnerships
with donors, financing institutions and the private sector.

The MSW sectot’s interface with climate-relevant initiatives such as addressing GHGs and SLCPs
requires strong and harmonized policy, strategic actions, and targets. A high amount of data is
required to assess the baselines and SLCP reduction potentials, which revert back to the challenge
of data management. Even the gathering and periodic updating of ESWM information entail
corresponding financial resources to carry them out. Nevertheless, the country’s NSWMS for
2012-2016, which identifies CCA and mitigation measures at least for GHGs as one of its ten main
components, is currently being updated by NSWMC. For SLCP reduction, the national and state
strategies of Canada, Mexico, and California are available for benchmarking and IGES/CCAC’s
EQT is available for baselines setting and updating.

At the local level, many LGUs still failed to submit their 10-year SWM plans and those who did
needed to implement, monitor, and update their local 10-year plans and ordinances. Other issues
raised were the limitations in creating local staff positions focused on ESWM, which might entail
an amendment to RA 7160 or the Local Government Code; lack or insufficient local budget for
provincial, city, and municipal environment and natural resources offices (ENROs); and restrictive
procurement procedures. For example, besides hauling, LGUs are not allowed by the Commission
on Audit (COA) to enter into a long-term contract on ESWM; even for infrastructure projects, a
joint project arrangement or public-private partnership (PPP) contract is required for LGUs to
have longer contracts. Financial limitations, lack of budget both from the national government
and allocation from LGUs, unavailability of land or space for facilities, the high cost of
technologies, incompatible or insufficient capacities of facilities, and the lack of resourcefulness
and collaboration among stakeholders meant that the resources needed to improve inefficient
systems could not be provided.
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The culture of overconsumption and disposal entail behavioral change that requires systematic
social marketing and information, education, and communication (IEC) campaigns alongside the
establishment of consistent systems and sufficient facilities. The public’s lack of awareness on
MSW sectoral and climate policies as well as inadequate enforcement are oftentimes driven by
local leaders’ inadequate political will or support and lack of motivation to prioritize ESWM in the
agenda. There is also a need for institutionalized incentives or rewards systems for LGUs with best
practices and knowledge sharing among I.GUs and lessons from other countries.

Source Separation, Segregated Collection, and Transport

The support of households, commercial establishments, markets, institutions, and industries in
source separation remains a challenge for LGUs. In many cases, the initial headway gained in
getting the buy-in of the general public is lost due to unsegregated collection or even re-mixing of
waste. The insufficient capacities of processing facilities along with lack of enforcement are usually
the causes for disincentives in source segregation and segregated collection, which encourage the
culture of mere disposal as the ultimate solution.

There also appears to be a need for a policy mandate to encourage the private sector to carry out
customized systems for waste segregation among which may entail guidelines on extended
producer and/or consumer responsibility. In certain areas in the country, materials that are
typically considered as recyclables do not have a market and are not being collected due to logistics
issues, compounded by the archipelagic nature of the Philippines. There is also a clamor for
dedicated collection of biodegradables from food industries or establishments as well as from
public markets where the bulk of organic wastes are generated. The willingness for the food
establishments to pay will be a challenge but could be a source of cost recovery. Service providers
may be identified and business opportunities could be opened up for the private sector.

Air and climate pollutants such as BC emanate from the combustion of vehicles used in the MSW
sector. Being one of the more expensive elements in the ESWM system, some LGUs and
contractors continue to use outdated vehicle models for waste collection amidst the lack of policy
on fleet modernization. Further factors leading to high BC emissions are the inefficient waste
collection techniques and routing schemes.

Management of Recyclables

In the Philippines, the informal waste sector (IWS) and the semi-formal sector contribute to bulk
of the buy back, collection, and recovery of recyclable materials, especially those that have relatively
significant economic value. Door-to-door scrappers and junkshops imperceptibly yet significantly
contribute to the diversion of recyclables and enable their return to the useful economic cycle.
Their contribution varies and is not adequately tracked; policy implementation concerning the IWS
is deemed inadequate, sometimes due to the fact that they survive in the existing system anyway.

The recyclables market appears to be inadequate and suffer from variability; some areas do not
even have a market due to logistics and low buying prices of recyclable materials. Materials that
have little economic value tend to not be collected and become part of residual waste collection
and disposal. Over past decades, much has depended on the fluctuating global market and prices
as primary drivers for recycling. A few years after the 2008 global recession, the recyclable sector
saw very dismal recovery rates in the Philippines since the informal and semi-formal waste sectors
preferred to concentrate on high value materials such as scrap metals rather than glass or paper,
from which they earned very little. In cases of uncontrollable open burning, the combustion of
these non-biodegradable materials significantly contributes to BC emissions.
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LGUs are expected to put in place MRFs in conjunction or in cooperation with junkshops, yet
only one-third of all barangays currently have access to these facilities. Ideally, MRFs should serve
not just a sorting area but include processing activities as well. There is a lack of awareness,
appropriateness, and R&D on technology options and selection processes. The capacities and
efficiencies of pre-processing or recycling facilities also appear insufficient; the majority of
recyclables are currently being exported to other countries. The importance of having a proper
database is highlighted once more since a comprehensive and up-to-date list, types of materials
handled, and capacities of recycling facilities are not yet available.

With the high potential of recycling to reduce SLCPs along the life cycle of recyclables or
potentially recyclable materials, many opportunities exist to divert more fractions away from
disposal facilities. The presence of willing buyers of recyclable materials, the contribution of private
investors and the government to expand the coverage and capacities of recovery and recycling
facilities, and the availability of knowledge and finance windows from developed countries have
yet to be fully explored.

In the meantime, LGUs are challenged to keep recyclable fractions clean, i.e., segregated and not
merely recovered from mixed waste, in order to command a higher selling value. There is also a
need to engage recyclers to put up facilities all over the country to optimize recovery and recycling
rates.

Management of Biodegradables

Comprising more than half of the country’s generated MSW, managing this huge amount of
biodegradables is a challenge. Along with kitchen waste, poor post-harvest processes contribute
to more wastage of food produce, which contributes to bio-waste in public markets and from
agricultural trading hubs. While a number of composting facilities have been reported to receive
and process organic wastes, the capacities of these facilities remain untracked and conclusively
insufficient based on the amount of these wastes still ending up at SWDS. This may be attributed
to many factors, which include the lack of technical knowledge on composting, the absence of
publicized technical guidelines on proper composting, incompatible sizing and design of facilities,
lack of areas and spaces in highly urbanized cities, and the need for R&D on new, high-rate, and
small-footprint technologies to compost biodegradable MSW.

For highly urbanized cities or high-income LGUs that lack space for aerobic composting, the
potential to establish centralized anaerobic bioprocessing facilities remains unexplored. Anaerobic
digestion technologies are widely used in the Philippine agriculture sector yet are not applied on a
large scale to process MSW. The cost of technologies and the highly hydrolyzable nature of MSW
may be the prohibitive factors that need to be addressed by policy makers and technical experts,
including the provision of guidance on the suitability and operational requirements of anaerobic
digestion to manage MSW in urban settings (CCC, 2015).

Meanwhile, composting and compost quality guidelines have already been passed and approved
by NSWMC. Many IEC materials have been formulated based on the experience of practitioners
but these may have to be subjected to review by technical experts so that implementers can operate
properly. It may also help if science-based IEC materials were developed and disseminated in
different languages and dialects all over the country.

At the other end of the spectrum is the use and application of compost produced from MSW.
There remains a challenge to promote or sell compost products from the sector primarily due to
the social perception that all MSW-based compost products contain many impurities. The
presence of expertise and facilities on composting would then have to be complemented by public
engagement to segregate waste to ensure compost quality by controlling the substrate. If good
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quality compost and compost analysis were applied, there would be increase in the nutritional value
of the soil thereby contributing to co-benefits such as abatement of land degradation, improved
agricultural outputs at lower prices, and increased food security.

In terms of leveraging, there is a need to understand the entire process, i.e. the fact that investment
in composting will not generate much return, meaning the private sector may not be interested.
Good quality compost products command a high market value and bioprocessing opens up
employment opportunities to society. Reducing the amounts of biodegradables ending up in
SWDS significantly avoids methane generation and the risks of spontaneous combustion,
eliminates odor during waste collection and transport, and reduces ESWM costs. More
government support and cooperation are needed in this case.

Other Resource and Energy Recovery Solutions

It also has to be realized that methane gas emanating from mixed MSW causes the generation of
methane, which is an energy-rich gas. Methane can be captured from anaerobic digestion facilities
and landfill gas. Some small-scale anaerobic digesters already capture and utilize biogas for cooking
and some SWDS have implemented landfill gas collection and flaring or electricity generation.

RA 9003 requirements on dumpsite closure are generic in nature; they do not consider the amount
and depth of the waste body at the SWDS. Gas flaring is currently not mandated by law, which
only specifies mere gas venting as a minimum requirement. The Clean Development Mechanism
used to be a prominent driving force to undertake biogas recovery but the current trends in the
carbon market have discouraged proponents from searching for alternative financing or cost
recovery options. Specifically, landfill gas flaring offers no income at all while the competitive rates
to supply electricity to the grid remain dependent on feed-in tariff policies, which will not last long.

Meanwhile, the socio-political acceptance of technologies for the recovery of energy from non-
biodegradable wastes with low economic value but containing high energy content remains a
barrier for WTE in the Philippines. Confusing policies, mistrust over waste acceptance and air
pollution control technologies, high capitalization requirements, and issues on the economies of
scale are setbacks to exploring its potential as an ESWM option. Nevertheless, government
guidelines on the use or co-processing of source-separated MSW as alternative fuels and raw
materials (AFR) in cement kilns are already available. A number of LGUs are already cooperating
with licensed cement manufacturing companies yet some are limited by logistics and cost issues to
transport waste for processing in cement plants as AFR.

Woaste Disposal

Only 21% of LGUs have access to SLFs and more than 400 dumpsites in the country still need to
be closed and rehabilitated, many of which are located in unsuitable sites such as ravines, natural
depressions with low water tables, and sometimes along coastal areas. The presence of organics in
disposed waste caused by non-segregation and mixed waste collection enable the generation of
methane in SWDS. This is aggravated by the fact that some of these facilities are either non-
engineered, improperly designed, or operationally mismanaged. The Ombudsman’s filing of cases
against non-compliant LGU officials and personnel has effectively served as an eye opener for
LGUs about their responsibilities under RA 9003, which is hoped to be sustained.

In terms of financing, the 20% LGU budget allocation in the local development plans (LDP) can
be a budget source, especially now that DILG guidelines allow for its use in environmental
infrastructure projects if sufficiently available. Many LGUs are not yet familiar with all the possible
PPP options and clustering arrangements to choose from, which will enable consistent and proper
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facility management due to enhanced economies of scale. Larger SWDS also enable gas recovery
to be feasible for at least partial cost recovery.

Smaller dumpsites also generate gas albeit with not enough concentrations to recover energy. Small
L.GUs should have the option to implement cost-effective dumpsite rehabilitation programs. The
use of EESC is a promising option to propetly close small SWDS while at the same time capturing
any remnants of methane from escaping into the atmosphere but this entails an amendment to the
closure and rehabilitation IRRs. Two case studies on the use of methane-oxidizing soil cover
conducted in the Visayas are available as a starting point for preparing a feasibility study (FS) or
research on its technical specifications. It is expected that such a policy will facilitate the speedy
closure of many smaller SWDS all over the country because of ease and lower costs in application.

Open Burning at Backyards and SWDS

There is currently no reliable primary data on open burning and even if there is a database, it is a
challenge to monitor and report such infrequent and often quick occurrences, especially at the
community level. The behavioral issue of the public’s convenience to burn rather than properly
manage the waste needs to be addressed in a coordinated manner. The public has to be presented
with alternatives to burning because if waste is not being collected in the first place, they might
continue the practice. Limited waste collection frequency and coverage as well as inadequate
processing facilities also result in increased marine debris.

There are already policies that prohibit open burning but these policies need to be harmonized
across the relevant government departments. DENR, DOH, DA, and PIA could work together
to iron out any inconsistencies as regards burning practices. Once harmonized, the guidelines
should be subsequently communicated to the general public and local enforcement units. Penalties
on open burning violators, i.e. both LGUs and communities, are often not imposed.

Open burning at SWDS is within the control of LGUs. Some incidences are intentional where
SWDS operators are sometimes accused of doing it to free up space for future waste acceptance.
However, some are indirectly unintentionally caused by concentrated solar radiation refracted by
glass at the SWDS surface. If conditions are right, SWDS fires can also burn underground due to
smoldering deep within the waste body caused by the right oxygen-methane proportions, which
are extremely difficult to combat and can burn for days or even weeks [DENR/World Bank, 2013].
Various control measures are available but best available technologies (BAT) and best
environmental practices (BEP) should be compiled and published and LLGUs would have to be
trained on how to properly suppress dumpsite or landfill fires. There is also an ongoing research
commissioned by DENR to compare emissions from WTE and open burning, which could feed
into the discussions.
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4. GUIDING PRINCIPLES

The Philippine waste sector identifies characteristics and indicators for strategic measures deemed
doable and sustainable and therefore should be placed high on the agenda. Aside from helping to
slow down the rate of near-term global warming, measures to reduce SLCP emissions should be:

Socio-Politically Sustainable. Measures should be prioritized or designed to be socially
acceptable to effect maximum public support and cooperation. Practices and technologies should
have enough buy-in to be able to withstand administrative transitions and political and policy
changes across boundaries, not only at the national but at the local levels as well.

Practical. Strategies and actions should be doable at all levels of LGUs, i.e., provinces, cities and
municipalities, and barangays. They should also be practical enough to be replicated in many areas
and by other sectors such as businesses, industries, and institutions.

Cost-effective. It should be economically, commercially, and technology feasible to be properly
implemented, managed, and sustained.

Funded. The viability and availability of resource allocation for both capital expenditures and
operational expenses to implement the measures should be established and programmed. While
traditional sources of funding are indispensable, alternative ways and means could be explored,
including cost recovery mechanisms, public-private partnership, and market development. Actions
could also be leveraged with other market programs, fiscal and non-fiscal incentives, and
investments to maximize efficacy.

Green. Eco-friendly practices and technologies should be prioritized to avoid mal-mitigation. It
should also be compatible with the Philippine setting.

Fair and inclusive. Strategies should always consider not only the stakeholders who will benefit
but also those who may be negatively affected by implementation. It should be programmed to
take into consideration all stakeholders, including the informal waste sector, indigenous peoples,
affected industries, disadvantaged communities, and those who least receive basic services.

Conducive to Private Sector Participation. Whenever applicable and necessary, strategies
should be designed to engage the private sector to attract potential investments, leveraged funds,
ot corporate social responsibility on ESWM vis-a-vis SLCP reduction goals.

Synergistic. Good strategies are those that can elicit partnerships at all levels and encourage the
commitment of implementers and stakeholders to implement actions in a coordinated and
synergistic way.

SMART. Measures should have specific, measurable, attainable, realistic, and time-bound
(SMART) targets that are achievable and realistic yet allow flexibility for increasing ambition in
otder to build a more concrete and executable plan for implementation.

MERV-able. Measures should have parameters and indicators designed for future
measurement/monitoring, evaluation, reporting, and vetification (MERYV) to track progtess, carty
out the necessary corrective measures, and communicate effectiveness of the country’s efforts and
contributions to SLCP reduction.
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Aligned with national goals. To avoid policy inconsistencies and maximize future resource
leverage, it is necessary to align strategies with other national plans, policies, and programs, albeit
not necessarily on the set targets. The MSW sector determines if related targets are realistic,
achievable, compatible, and consistent.

Designed to achieve the most co-benefits. Great strategies are those that reap the most positive
impacts not only to climate, but also to local environmental quality, ecosystems, public health,
food and water security, climate change adaptation, employment, socio-economic goals, and other
development co-benefits.

Leading to transformational change. Incremental, transitional or transformational changes are
characteristically profound and refer to the creation or customization of a whole new form,
function or structure. Transformation is a change in mindset based on learning and taking actions
based on leading with knowledge and courage. Its context in low carbon development is relative
to a higher probability of achieving the acceptable levels of reduction. Strategies should be
consistent with sustainable development paths.
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5. SPECIFIC MEASURES TO
REDUCE METHANE EMISSIONS

SLCP strategies for CH4 and BC sources and emissions have been identified. Preliminary results
are shown in Annex E while the consolidated and synthesized results are shown in Annex F. Annex
F also elaborates on the corresponding baselines and targets for the main strategic outcomes,
including the supporting sub-strategies.

In general, the avoidance of further CH4 generation can be achieved by diverting biodegradables
away from SWDS through segregated collection, processing and treatment. On the other hand,
CH, reduction can be accomplished by the capture, recovery, and/or utilization of biogas that is
generated at SWDS and at anaerobic treatment facilities.

IMPLEMENT COMPREHENSIVE AND STRATEGIC BIODEGRADABLE
WASTE MANAGEMENT PROGRAMS

Target: Increase the diversion of biodegradables away from SWDS' by increasing the percentage of biowaste that
25 composted or digested to 17.9% by 2025, 24.3% by 2030, and 37.1% by 2040, in comparison to 5% in 2010.

Strategies to divert biodegradables from the MSW stream before reaching SWDS should be
implemented in a programmatic manner to achieve the highest impacts. Each source category of
biowastes should be managed separately yet in an integrated manner. In this way, implementers
can focus on the specific needs of each fraction and consider the most appropriate approach.

Household food and yard waste management program

a. Promote backyard composting whenever feasible.

b. Promote communal/sitio/subdivision/homeowners’ association
(HOA)/barangay/barangay cluster-level biodegradable waste processing facilities to
complement centralized aerobic composting/anaerobic digestion facilities.

c. Multi-level documentation of existing best practice models for the source separation,
segregated collection and processing of household kitchen and yard wastes.

d. Establish new systems/cooperation models as a guide for LGUs, including frequency and
dedicated collection resources (human or mechanized).

e. Explore PPP to invest financial sources to sustain this biodegradable waste management

program.
Management of biowaste from food industries and establishments

a. Institutionalize system (including specific policy/ guidelines) for systematic segregation, collection,
and processing/treatment of biowastes from food processing industries and establishments.

b. Establish and propetly operate onsite or offsite centralized aerobic composting/anaerobic
digestion facilities.

c. Encourage private waste generators to cooperate, finance sources to invest, and LGUs to
recover costs.
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Management of biowaste from markets and trading posts

a. Institutionalize system (including specific policy/ guidelines) for systematic segregation, collection,
and processing/treatment of biowastes from public and private markets and agticultural
trading posts, including proper post-harvest management.

b. Establish and propetly operate onsite or offsite centralized aerobic composting/anaerobic
digestion facilities.

c. Encourage private waste generators to cooperate, finance sources to invest, and LGUs to
recover costs.

Enhance supporting policies and activities for the increase in biowaste
processing/treatment capacities and coverage

a. Develop technical guidelines and capacitate LGUs and the private sector on the proper siting,
sizing, design, and operations of aerobic composting and anaerobic digestion facilities.

b. Design and provide fiscal or non-fiscal incentives or equity share for private investors
venturing into biowaste processing facilities.

c. Conduct market studies and develop markets for compost and energy products from MSW,
e.g., National Greening Program, non-fruit bearing trees in urban landscaping, organic
farming, for EESC, etc.

Subject compost products to quality analysis for package labelling to increase market value
viz. return on investment.

PROMOTE GAS CAPTURE, RECOVERY, AND TREATMENT DURING
OPERATION, AND CLOSURE AND REHABILITATION OF SWDS ...

Target (1): Increase the amonnt of SWDS gas captured and)/ or utilized from 0% in 2010 to 36%, 52%,
and 54% of the tons of generated CHy by 2025, 2030, and 2040, respectively.

... INCLUDING THE USE OF EESC AT SMALL SWDS

Target (2): Increase the amount of SWDS gas captured by increasing the percentage of small SWDS that
use EESC from none in 2010 to 31% by 2025 and 50% by 2030 and thereafter.

Biogas is generated both at biodigestion facilities and at SWDS. Methane capture and treatment
from digesters, which are controlled systems, are quite manageable. However, many SWDS still
generate significant amounts of methane from previously disposed mixed waste, which should be
collected, captured, and flared. In smaller SWDS where flaring is not feasible, the use of EESC is
another option. EESC also allows for the conversion of CH, into biogenic CO; just like flaring
albeit in a slower combustion process aided by CHy-eating bacteria.

Promote gas capture by flaring, with recovery and treatment of SWDS gas with
at least 20% methane concentration

a. Develop policies/ guidelines on the capture, recovery and treatment of methane from landfill gas

b. Promote methane capture and flaring of gas at bigger SWDS (20-40% CH,), including how
to sustain without energy by-products.

c. Encourage private and LGU facilities, and tap international market mechanisms and funds,
to sustain methane gas capture, recovery and treatment.
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Apply EESC at smaller dumpsites to capture methane from SWDS gas at <20%
CH, concentrations

a.

o

Conduct research and IS to determine the characteristics of SWDS where EESC may be
applied (e.g., area, depth, composition of disposed waste) as well as the optimum mixture of
soil, compost and other materials, and the appropriate thickness of the EESC layer.

Modify SWDS management policies vis-a-vis use of EESC based on research and FS.
Encourage LGUs to adopt EESC.

Monitor methane emissions, including through research by tapping higher education
institutions in the area.

Enhance supporting policies/activities such as continued monitoring of the
operation of SLFs and the closure and rehabilitation of SWDS

a.

32

Carry out a policy review on leachate recirculation (to enhance decomposition) and leachate
treatment with methane capture by revisiting DAO 2006-09 and DAO 2006-20 on the
requirements for leachate management.

Continued enforcement for LGUs to close all the remaining dumpsites in the country and
their subsequent use of SLFs.

Issuance of guidelines on the clustering of LGUs for SLF economies of scale, and proper
operations and management, including environmentally sound SWDS gas management.
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6. SPECIFIC MEASURES TO
REDUCE BLACK CARBON
EMISSIONS

In general, the avoidance or reduction of BC generation can be achieved by diverting the recyclable
fractions of MSW away from SWDS through segregated collection, processing and treatment.
Alternative technologies to enable resource and energy recovery from biogas and from materials
with low economic value can indirectly reduce BC emissions by displacing grid-supplied electricity.
The prevention and suppression of open waste burning at backyards and at SWDS likewise reduce
BC emissions into the atmosphere. While increasing the efficiency of waste collection is a measure
to discourage community waste burning and improve the delivery of basic services to the public,
it is bound to increase BC emissions due to increased mobile combustion. However, waste
collection need not be compromised for the mere goal of reducing SLCPs since alternative options
to reduce BC emissions on a per-ton basis may be implemented, including the avoidance of long-
haul transport through waste diversion, optimization of waste collection routes, and the use of
cleaner vehicles and engines.

IMPLEMENT COMPREHENSIVE AND STRATEGIC RECYCLABLES
MANAGEMENT PROGRAMS

Target: Increase the diversion of recyclables by increasing the percentage of the aggregated amonnts of recyclables
that are recycled to at least 50%, 55%, and 60% by 2025, 2030, and 2040, respectively.

This main strategy deals with recycling industry development programs per recyclable fraction or
component. Elaborated are the strategies and accompanying actions to improve the collection of
recyclables from generators, enhance the capacities of facilities to store and consolidate these
materials, and develop the local recycling industry and markets for recyclables and recycled
products.

Improve logistics / recovery flow to enhance collection of recyclables from the
waste stream

a. Document existing best practice models for the segregated collection of recyclables or
establish new systems/cooperation models as a guide for LGUs.

b. Develop business models for LGUs and the private (formal, semi-formal, informal) sector to
improve recovery rates and coverage.

c. Enhance incentives/enforcement of proper segregation, secondary storage, and labelling of
all recyclables such as paper, aluminum, metals, plastics and glass from households,
commercial, market, institutional and industrial sources.

d. Implement efficient scheduling of the collection of recyclables, preferably at least three times
a week.

e. Develop models for recyclables collection from islands, far-flung areas, mountains, etc.

f.  Transition from informal to a formal system while integrating all players.
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g. Codify into local ordinances the no segregation, no collection policy and supporting activities
and facilities.

Enhance capacities of MRFs to receive, sort, and pre-process recyclables

a. Develop models and promote the establishment of communal/sitio/subdivision/HOA/
barangay/barangay cluster-level MRFs to complement centralized facilities.

b. Develop technical guidelines and capacitate LGUs and accredited junkshops/consolidators on
the proper siting, sizing, design, and operations of centralized MRFs and junkshops.

c. Provide a linkage mechanism between the junkshops/consolidators and the generators.

d. Document and monitor the operations and outputs of junkshops and haulers, including the
implementation of monthly reporting of the amounts of diverted recyclables.

Support the development of local recyclers, recycling industries, and markets for
recyclables and recycled products

a. Update the recycling industry development study, including potentially recyclable materials,
with Japan International Cooperation Agency’s Study on the Recycling Industry
Development in the Philippines in 2008 [JICA, 2008] as a starting point.

b. Support the development of the local recycling industry (per material type) to complement

the export-driven recyclables market.

Conduct value chain analysis to improve local value creation.

Promote sustainable livelihood / income generation programs utilizing recyclable items

Organize local industry forums for junkshops, haulers, recyclers, IWS, etc.

Mo oo

Identify options/alternatives to low economic value/potentially recyclable waste fractions
and issue corresponding policy/ guidelines.

Shift consumption from single-use disposables to single-use recyclables, whenever
possible

a. Promote the use of recycled materials and their products.
b. Develop and issue relevant policy/ gnidelines.

c. Adopt approaches in support of a zero waste management vision.

ADOPT ALTERNATIVE TECHNOLOGIES, INCLUDING WASTE-TO-ENERGY,
AS SWM SOLUTION, CONSIDERING INSTITUTIONAL, LEGAL, AND
TECHNICAL LIMITS'

Target (1): Increase the amount of captured biogas from digesters and gas from SWDS that are ntilized
for energy generation (to enable corresponding displacement of grid electricity) from 0% in 2010 to 34% by
2025 and 56% by 2030 and thereafter.

Target (2): Increase the percentage of low-economic value waste fractions used for resource and energy
recovery from 0% in 2010 to 10%, 30%, and 50% by 2025, 2030, and 2040, respectively.

Biogas from significantly bigger SWDS and biodigesters have enough methane concentrations to
allow for RE generation. While flaring and EESC allows for the reduction of CH4 emissions, the
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displacement of grid-supplied electricity by the energy produced from biogas has equivalent BC
emission reduction through the displacement of fossil fuel combustion in the energy mix. Similarly,
the use of AFR and other waste-to-fuel products reduces the consumption of fossil fuels. It also
allows for an alternative management of low-value non-biodegradables, which would otherwise
end up in SWDS or in the marine environment. Whenever technically and economically feasible
as well as environmentally acceptable, resource and energy recovery strategies should be promoted.

Encourage the utilization of recovered/capture gas from anaerobic digesters and
SWDS for energy generation, whenever feasible

a. Conduct a baseline and mapping study on SWDS, anaerobic digestion, and mechanical-
biological treatment (MBT) facilities that may be capable of generating energy from biogas.

b. Encourage private and LGU facilities to access the incentives provided by the Philippine
Renewable Energy (RE) Act and tap international market mechanisms and funds, to sustain
methane gas recovery with utilization.

Maximize the adoption of existing and new emerging alternative technologies to
recover resources and energy from segregated, low-economic value non-
biodegradable waste fractions, e.g., arts and crafts, building materials, use as AFR
in cement kilns, other waste-to-fuel options, and others.

a. Evaluate emerging technologies for resource and energy recovery.

b. Adopt guidelines for storage facilities for materials with low recycling value but with high energy
content, including clear-cut standards and safeguards for the waste to fuels, AFR from MSW,
production of hollow blocks and similar alternative products, use in arts and crafts, chemical
recycling, etc.

c. Conduct market development study (mapping, type of waste, logistic plan, GHG/SLCP
reduction potential, Cost Benefit Analysis).

d. Provide logistical and infrastructure support to enable future resource and energy recovery of
(currently) non-sellable non-biodegradables and residuals.

e. Make national financing available for acceptable existing and new emerging alternative
technologies.

f.  Prepare a strategic plan to address marine debris through a comprehensive approach.

g. Encourage LGUs to enter into agreement with Cement Manufacturing Association of the
Philippines, accredited cement manufacturers, and other potential partner organizations.

Enhance supporting policies and implement initiatives to enable resource and
energy recovery

a. Review the RE Act and suggest enhancements to RE categories, including a separate one for
MSW-based sources, and provide a venue for offtake price discussions.

b. Explore other market mechanisms to co-finance projects, e.g., Clean Development
Mechanism, Joint Crediting Mechanism, etc.

IMPLEMENT BAT/BEP TO PREVENT AND CONTROL OPEN BURNING AT
SWDS

Target: Reduce the amount of deposited waste that is burned at SWDS through the closure and rebabilitation
of at least 60%, 65%, and 70% of the remaining unmanaged SWDS by 2025, 2030, and 2040, respectively.
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This strategy adapts locally developed BAT/BEP for the prevention and supptession of open
burning at SWDS. Surface and deep-seated fires are daily challenges for SWDS operators and there
are techniques to prevent and control these types of burning incidences.

Prevent surface and deep-seated fires at SWDS

a. Disseminate BAT/BEP guidelines on the prevention of SWDS fires, e.g., gas mixtures, soil
cover and other SWDS operational practices.

b. Build capacities of LGUs on SWDS fire prevention.

c. MERV the proper operations as well as the closure and rehabilitation of SWDS and provide
findings and recommendations.

Suppress surface and deep-seated fires at SWDS using appropriate fire-fighting
techniques

a. Disseminate BAT/BEP guidelines on the control/suppression of SWDS fires.
b. Collaborate with LGUs, BFP, LDRRMO and host barangay in the monitoring of fire
incidences and suppression at SWDS.

IMPLEMENT BAT/BEP TO PREVENT AND CONTROL OPEN BURNING AT
BACKYARDS OR COMMUNAL AREAS ...

Target (based on increased waste collection coverage and frequency): Reduce the anount
of waste burned at backyards by 30%, 50%, and 70% by 2025, 2030, and 2040, respectively.

... BY (AMONG OTHERS) INCREASING WASTE COLLECTION COVERAGE
AND FREQUENCY.

Target: Reduce the amount of uncollected waste from 10% of the generated waste in 2010 to 7%, 5%, and
3% by 2025, 2030, and 2040, respectively.

This strategy adapts locally developed BAT/BEP to discourage households and communities from
open waste burning. This includes clarification of policies, instituting behavioral change, and
increasing waste collection coverage and frequency.

Engage public support against backyard burning

a. Harmonize policies on open burning including subsequent issuance of a NSWMC Resolution
and/or JAO (DENR, DOH, DA, PIA).

b. Conduct workshops/retooling (LGUs, Regional offices of concerned government offices).

c. Develop social marketing and IEC campaigns for public awareness on environment and health
impacts of open burning.

d. Encourage LGUs to pass ordinances to enforce RA 9003’s prohibited acts: open burning

Enhance residual waste collection coverage and frequency to discourage backyard
burning

a. LGUs to improve coverage areas and increase frequency in waste collection by allocating funds,
improving logistics, and/or outsource waste collection setvices.
b. Explore alternative efficient collection scheme for far-flung and island barangays.
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PROMOTE THE USE OF LOW-POLLUTING WASTE COLLECTION
VEHICLES AND OPTIMIZATION OF MSW COLLECTION ROUTES AND
TRANSPORT SCHEMES

Target: Reduce fuel consumption per ton of waste collected by 3%, 5%, and 10% by 2025, 2030, and 2040,
respectively as compared to 8 liters of fuel (95% diesel and 5% gasoline) per ton of collected waste.

Waste collection is one of the most costly components of the ESWM system. Many LGUs
overlook the potential of optimizing collection routes in cost savings and BC reduction. In some
cases, the use of transfer stations can further contribute to this goal especially when the SWDS is
very far from the collection point. Another strategy is to encourage the use of less polluting
vehicles either by discontinuing the use of very old and dilapidated units or by carrying out regular
preventive maintenance to maximize fuel efficiency.

Establish optimal waste vehicle collection routing techniques/schemes

a. Develop technical gnidelines on vehicle route optimization (Euler tour and heuristic methods).
b. Capacitate LGUs and contractors/haulers on vehicle route optimization to teduce costs and
emissions.

Implement optimal transfer and transport schemes

a. Develop fechnical guidelines on transfer (operation of transfer stations, when applicable) and
transport to reduce fuel consumption (Including inter island collection and transport).
b. Adopt compaction/bailing based on cost-benefit analysis.

Use less polluting vehicles/machineries

a. Ensure the regular conduct of preventive maintenance of vehicles/machineries used in the
MSW sector and issue corresponding policy/ guidelines in cooperation with DOTr and LGUs.

b. Optimize the capacities of vehicles, vehicle types, and machineries to reduce SLCP emissions
per ton of waste collected or processed.

c. Modernize fleets or encourage the use of Euro 4-compliant vehicles subject to FS or cost-
benefit analysis.
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/. AGGREGATED GHG/SLCP
REDUCTION POTENTIALS OF
STRATEGIES

Specific measures to reduce SLCP emissions are mostly inter-linked and inter-dependent with each
other. Hence, individual reduction strategies for 2025, 2030 and 2040 have been grouped together
into three mitigation scenarios to evaluate aggregated climate impacts. By following the seven main
strategies, potentials for mitigating GHGs and SLCPs from the MSW sector have been quantified
and compared to support decision-making processes. Details are in Annex G of this document.

MSW generation rate and management options at the national level are the key data required for
the waste flow analysis. Waste generation rate used for 2010 was 36,395 tons per day or 13.48
million tons in the base year [DENR-EMB, 2014] while projected values of MSW generation for
2025, 2030 and 2040 were based on the Mitigation CBA Study [CCC/USAID-B-LEADERS, 2018].

MITIGATION SCENARIOS FOR 2025, 2030 AND 2040

Mass balances and the allocation of the different types of waste fractions to various treatment
options were carried out based on the identified strategies and targets. The allocation of waste
among different types of disposal sites followed the CBA assessment wherein SWDS have been
categorized into three, namely ODs, CDs and SLFs. Disposal rates at different disposal sites were
estimated based on the percentages given in the CBA study. Mass balances on BC-relevant
functional elements such as enhancing residual waste collection coverage and frequency,
discouraging backyard burning, and closure of most of the remaining unmanaged SWDS, were
also established. Table 3 shows the summary of results.

Table 3. MSW allocation among different treatment options

Type of treatment Unit 2010 2025 2030 2040
Transportation tons/yt 12,133,194 19,098,026 21,981,179 27,692,951
Composting tons/yr 352,537 1,922,473 2,940,596 5,539,532
Recycling tons/yr 1,875,245 2,650,108 3,284,567 4,421,165
Open dumping tons/ yr 6,933,788 6,037,530 6,435,097 6,985,812
Control dumping tons/yt 990,541 4,462,522 4,756,376 5,163,427
Sanitary landfills tons/yr 1,981,082 4,025,393 4,564,543 5,583,014
Burning of

uncollected waste tons/yt 323,552 344997 277,657 205,556
Scattered dumping/

uncollected waste tons/yr 1,024,581 1,092,489 879,247 650,927
Total waste

generated tons/yr 13,481,326 20,535,512 23,138,084 28,549,434
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Figure 14. Waste flow and mass balance for the 2030 scenario

7. Aggregated GHG/SLCP Reduction Potentials of Strategies



0% aggregated
ecyclables

Total collected waste
75871 tons/day

97% of 64.0% of collected waste
generated waste
For disposal

48582 tons/day

Total generated waste

78218 tons/day

24% of uncollected

20% of collected waste Sorted biowaste Composting
or 37.1% of bio-waste __ |[SESAATEILE

Sorted recyclables
12113 tons/day

Composting
15177 tons/day

Recycling Recycling

12113 tons/day

39% of residuals Open dumpsites (OD)

g 19139 tons/day

Controlled dumpsites (CD)

29% of residuals 14146 tons/day

31% of residuals Sanitary landfills (SLFs)

Managed by
3% of 16% of uncollected [N
generated 375 tons/day
waste

60% uncollected -
Uncollected waste Scattered dumping
2347tons/day 1408 tons/day

Open burning
gl 563 tons/day

15296 tons/day
56% of disposed waste | 44% of disposed waste

SLFs with GR
8566 tons/day

SLFs without GR
6730 tons/day

Figure 15. Waste flow and mass balance for the 2040 scenario

Figures 13 to 15 show the resulting waste flow analysis considering the combination of strategies
and targets set to reduce GHG and BC emissions. The reduction in the amount of waste that is
burned at backyards is reflected in the reduction in the amount of uncollected waste while the
incidences of SWDS burning are indirectly correlated to the closure of unmanaged ODs. The
assessments of the SLCP reduction impacts of each strategy are discussed in detail in Annex G.

OVERALL CLIMATE IMPACT OF SLCP REDUCTION STRATEGIES

To compare the overall climate impact of the identified strategies on the reduction of CH4, BC
and other GHG emissions between the base year and the projected years of 2025, 2030 and 2040,
activity data were converted to tCOe for each gas component using the EQT, as shown in Table

4.

Table 4. Overall climate impact of reduction strategies, in million tCO,e per

yearly generated MSW

Description 2010 2025 2030 2040
Climate impact from CHy (i) 5.54 6.83 6.57 7.51
Climate impact from BC (ii) 0.97 0.50 0.49 0.50
Climate impact from other GHGs (iii) -1.08 -1.71 -2.20 -2.97
Climate impact from all GHGs (i) +(iii) 4.46 5.1 4.38 4.53
Climate impact from all SLCPs (1)+(ii) 6.50 7.34 7.07 8.0
Net Climate impact (i)+(ii)+(iii) 5.43 5.62 4.88 5.04
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As shown in Table 4, the total climate impact of CH, is found to be at least 5 to 15 times higher
than the climate impact caused by BC. Emissions from other GHGs (CO» and N>O) in all the
years show negative values mainly due to potential COze savings through resource recovery from
recycling and avoidance of equivalent amounts of those emissions from conventional processes.
The estimated net climate impact caused by BC, CH4, CO; and N>O from the BAU scenario is
5.43 million tCOse, which could be reduced to 5.62, 4.88, and 5.04 million tCOze by the years 2025,
2030 and 2040, respectively, if the strategies were to be implemented. Disaggregated data for tCOse
on the basis of annually generated waste are shown in Figure 16.
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Figure 16. Overall climate impact from improved MSW management (yearly
basis)
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Figure 17. Overall climate impact from improved MSW management (per ton of
input waste)
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Fluctuations in emission figures can be noticed in the projected years due to variations in waste
generation rates and resource recovery rates. Potential mitigation benefits from addressing both
GHGs and BC are very important for implementing climate policy and planning. To measure the
progress on the effects of the proposed policies and strategies on emissions reduction, emissions
and relative emission reductions were quantified per ton of generated waste as shown in Figure 17.

The total climate impact mitigation potentials from MSW management through the proposed
seven strategies in projected years of 2025, 2030 and 2040 are 32%, 48% and 56% respectively,
relative to the 2010 base year practices, as shown Figure 18. A similar graph, on a per ton basis,
has been previously illustrated in Figure 1.

m Climate impact from BC emission per tonne of generated waste (million tCO2-eq/yearly generated waste)
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Figure 18. Comparative analysis of climate impacts in base year and projected

years (emissions based on the same amount of generated MSW at base
year 2010)

Furthermore, a picture of how the emissions from the mitigation scenarios deviate below BAU
practices is shown in Figure 19.
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Figure 19. Total climate impact as deviation below BAU practice through
proposed strategies

These results have been achieved by providing improved waste collection service, scaling up
interventions targeting open burning, and promoting maximum resource recovery (composting
and recycling) including by encouraging waste separation and improving the conditions of open
dumping and control disposal practices. GHGs and SLCP reduction measures can be
accommodated both through strategic planning and selection of appropriate climate-friendly
technologies while making efforts to terminate/enhance the condition of conventional disposal
practices. As such, a well-designed, integrated waste management system represents an important
means of implementation for achieving climate-change mitigation targets in the Philippines.
Overall, these findings of quantitative analysis highlight the need for developing a national
framework aimed at addressing SLCPs from MSWM, together with its timely and necessary
application.
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8. CROSSCUTTING
CONSIDERATIONS

Several proposed measures to reduce SLCPs cut across the different functional elements of waste
management. These measures were originally proposed as crosscutting or “vertical” strategies in
support of the identified specific strategies to reduce CH; and BC emissions. These will be
addressed and strategized in a more holistic manner in view of the current initiative of the NSWMC
and DENR to update the country’s NSWMS. Nevertheless, these crosscutting considerations
remain crucial enabling mechanisms for the SLCP reduction strategies to materialize sustainably.

Adopt and mainstream national SLCP policy or framework objectives. Initially with
the Philippine MSW sector, the Philippines should adopt a science-based and customized national
policy to reduce SLCPs in line with the country’s climate and development goals.

Institutionalize MERYV, including SLCP baselining, emission reduction calculations,
and performance monitoring, in the national database. Enhance the platform for
knowledge and data management for updating the baselines and tracking of the effectiveness of
SLCP reduction programs, preferably anchored on existing MERV systems of the MSW sector.
This includes consolidation and mapping of activity data for baselining and assessment of
mitigation performance such as waste generation and composition, segregated collection and
coverage, vehicle routing and fuel consumption, recyclers and recycling rates, bioprocessing
capacities, shifts in waste disposal modalities, open burning, and other information to generate
waste stream analysis.

Enhance KM, capacity building, and social marketing platforms for SLCP
management. Compile best practices, cost-effective technologies, and tools and make such
available to the public to foster capacity building and LGU best practice sharing. It is also
imperative to design and implement a comprehensive social marketing plan in reducing SLCP
emissions from the MSW sector. This includes communicating the impacts and co-benefits of
reducing CH4 and BC emissions.

Provide incentives and rewards to practitioners. Enhance incentive schemes for
implementers, communities, barangays, and private sector that practice proper and high-impact
ESWM. The criteria used in the rewards system is also good for self-assessment and continuous
improvement. The CCC also has programs for recognizing climate action from LGUs and the
private sector. The implementation of SLCP actions may be considered or included as criteria for
selecting awardees.

Match ESWM technologies and link markets for useful by-products. While many
waste fractions already have existing markets, there should be a comprehensive program to link
the LGUs and consolidators of recyclables, compost products, energy, and other useful products
from the MSW sector. It is also crucial to fill in the market gaps by further developing markets or
industries that process these. This is particularly true in light of reduced export markets for
recyclables. Whenever necessary, further R&D is needed to foster local value creation and reduce
costs of technologies or facilities. This crosscutting consideration should be complemented by
providing guidelines and capacity building on technology assessment, selection, and sizing.

Institutionalize ESWM resource requirements. National government agencies (NGAs),
LGUs, private implementers, supporting institutions, and the general public should be provided
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with the necessary resource requirements such as budget, manpower, expertise, and supporting
programs. Lobbying for the regular appropriation of funding for RA 9003 implementation could
also be carried out at the national and local levels. While government policies on procurement are
in place, it is also necessary to review such policies, e.g., allowing the use of government resources
for the closure of publicly used SWDS located on private lands.

Optimize PPP potential. Actively engage the participation and support of the private sector
in the management of specific waste streams as waste generators or through their corporate social
responsibility (CSR) programs. Beyond this, the private sector can leverage funds for attractive
investments or be instrumental in making ESWM technologies or businesses available. It is
necessary to adopt suitable PPP models or design other models as applicable. It is also important
to work with the IWS and the semi-formal sector to maximize SLCP reduction particularly through
resource recovery.

Maximize convergence. Strengthen convergence initiatives among government agencies to
implement SLCP reduction measures in a coordinated and programmatic manner. Existing
partnerships with other relevant stakeholders should be continued while exploring the potential
contribution of other stakeholders, both local and international.
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9. ACTION PLANNING

It is expected that an action plan shall be prepared to elaborate how the identified SLCP reduction
strategies would be timely implemented. The action plan ideally consists of a set of activities,
timeframe, responsible offices and organizations, resource requirements, and risks and
assumptions to achieve each key initiative. It may be an independent action plan or it could be
mainstreamed into other sectoral, climate, investment, or development plans. It is thus imperative
to identify how to program strategies and actions in the most effective manner.

9.1 INTERRELATIONSHIPS AND PRIORITIZATION OF MEASURES

While reduction options will all have to be carried out eventually, there are some measures that
inevitably serve as direct or indirect driving factors that influence the achievement, or at least
initiation, of the other measures. Which and how each measure directly or indirectly influences the
others have been evaluated through factor analysis.

Factor Analysis
Y
e : -
Factors that can be influenced Factors that can influence | B ! Biodegradables
but cannot influence others. others but can also be Management
easily influenced.
2 SWDS Gas Capture/
Recovery
X % 3 Recyclables
Management
X 4 Energy and Resource
L Recovery, incl. AFR
® 5 BAT/BEP against
® 0 SWDS burning
# 6 BAT/BEP against
backyard burning
Factors that cannot be Factors that are difficult ® 7 Low-polluting
influenced and cannot to influence but have vehicles / Route
influence others. great influence on others. optimization

Figure 20. Results of the factor analysis of identified main strategies

As shown in Figure 20, the strategies to segregate and process biodegradables and recyclables are
factors that may be considered great influencers. If implemented, they can enhance the
implementation of the rest of the identified strategies. Resource and energy recovery, which deal
with “by-products”, and the prevention of open burning, which are driven by the existence of
other functional elements, seem to be dependent on these first two strategies. Between the two
BAT/BEP strategies to control open burning, the results of the factor analysis validate that
prevention and suppression of burning at SWDS are within the control of local authorities while
at backyards relies much more heavily on other factors such as adequacy in waste collection and
other measures to transform behavioral change. The analysis also revealed that strategies to
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promote the use of low-polluting vehicles are perceived as dormant; other drivers need to be set
in motion to achieve this strategy.

In addition to the impact of measures on the others, MSW sector stakeholders in the Philippines
may be guided by a set of prioritization criteria. The parameters and indicators that have been used
to objectively rate and prioritize strategic measures are as follows:

Urgency vis-a-vis public service delivery;

Significance vis-a-vis RA 9003 implementation;

Positive impacts on CH4 or BC emission reduction; and

Co-benefits in terms of economic, social, environmental, adaptation/resilience, and
transformational change.

el s

Prioritization of Strategies based on agreed criteria

—=—Urgency vis-a-vis public service delivery

—=—Significance vis-i-vis RA 9003 implementation

—s—Climate Benefits (SLCP avoidance/reduction)
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SWDS Burning Recovery, incl. AFR

Figure 21. Results of the prioritization of key strategies based on agreed criteria

Using a 0-3 rating system, the results of the prioritization exercise are shown in Figure 21. Similarly
to factor analysis, biodegradables management scored the highest in most criteria. In terms of co-
benefits, recyclables management, control of open burning, and the use of low-polluting vehicles
also scored high in the assessment. The urgency and significance of recyclables management have
yet to be appreciated and focused on. Resource and energy recovery measures turned out to be
the least urgent and least significant in terms of RA 9003 implementation although the benefits
and co-benefits are comparable with the other strategies.
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9.2 FURTHER ELABORATION OF STRATEGIC MEASURES

In preparation for the action plan, a preliminary list of activities has been identified by the CGE
as a starting point. These items are discussed under the sections on specific strategies to reduce
CH, and BC emissions. Detailed action planning per strategic measure needs to be undertaken to
finalize the list of supporting activities or policies, identify the resource requirements, and schedule
the timeline of these activities. It is also necessary to determine the lead agencies and organizations,
including non-government actors, which will carry out the PAPs.

In the course of finalizing the activities, technical and economic analysis of options should be
carried out to determine feasibility as well as the risks involved in implementation.

9.3 MONITORING, EVALUATION, REPORTING AND
VERIFICATION (MERV) SYSTEM

The DENR-EMB, through the SWMD and EEID, periodically revisits the latest trends in the
status of the implementation of various environmental laws, including RA 9003, by compiling and
analyzing the available information to prepare NSOBERs. The NSWMC Secretariat also
frequently prepares the status of RA 9003 implementation as it maintains a database of the
compliance of LGUs with the law and as inputs to regular NSWMC meetings. Such a sectoral
system already forms the foundation for broader MERV of SLCP reduction efforts through proper
ESWM implementation.

More directly, the Philippine government led by the CCC has so far institutionalized PGHGIMRS
in line with EO 174. The PGHGIMRS already has a platform for the reporting of sectoral GHG
inventories and is currently elaborating on its interface with the reporting of mitigation actions and
its co-benefits, which would include INDC/NDC measures, as well as the tracking of MOL.
Methane gas as an SLCP is already earmarked in the platform but the reporting of BC baseline
emissions and impacts of corresponding mitigation measures could be incorporated in the future.

It is likewise imperative to integrate a MERV system for co-benefits to align strategies with
economic development and SDG goals. Ideally, such benefits would be quantified using an agreed
set of co-benefit indicators. The PGHGIMRS currently features a voluntary GHG emissions
inventory and emission reduction reporting scheme. The NSWMC and DENR may later review
the inclusion of GHG/SLCP emission reporting by LGUs as part of the climate-proofing of
sectoral policies and in the regular monitoring of the implementation of the local 10-year SWM
plans by EMB regional offices.
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NSWMC Resolution Creating the Committee
on SLCP/Climate Change
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Office of the President
NATIONAL SOLID WASTE MANAGEMENT COMMISSION

Department of Environment and Natural Resources
2nd Fir. HRDS Bldg., DENR compound, Visayas Avenue, Diliman, Quezon City, 1100
Tel. Nos. (632) 920-2252 / 920-2279

NSWMC Resolution No. | 22 i’ Series of 20§

RESOLUTION CREATING A COMMITTEE ON CLIMATE CHANGE FOR THE
DEVELOPMENT OF THE NATIONAL STRATEGY TO REDUCE SHORT-LIVED
CLIMATE POLLUTANTS (SLCPs) FROM MUNICIPAL SOLID WASTE
MANAGEMENT (MSWM) IN THE PHILIPPINES

WHEREAS, it is the policy of the state to adopt a systematic, comprehensive and ecological
solid waste management program which shall ensure, among others, (1) the protection of
public health and environment, (2) utilize environmentally-sound methods that maximize the
utilization of valuable resources and encourage resource conservation and recovery, (3) set
guidelines and targets for solid waste avoidance and volume reduction through source reduction
and waste minimization measures in accordance with ecologically sustainable development
principles, (4) ensure the proper segregation, collection, transport, storage, treatment and disposal
of solid waste through the formulation and adoption of the best environmental practices in
ecological waste management excluding incineration, (5) encourage greater private sector
participation in solid waste management, and (6) institutionalize public participation in the
development and implementation of national and local integrated, comprehensive and ecological
waste management programs;

WHEREAS, the enactment of Republic Act (RA) 9003 institutionalized the creation of the
National Solid Waste Management Commission (NSWMC), an inter-agency body that is
mandated to oversee the implementation of the solid waste management plans and prescribe
policies to achieve the objectives of the Act;

WHEREAS, the NSWMC shall oversee the implementation of solid waste management plans
and prescribe policies to achieve the objectives of RA 9003, and shall undertake the following
activities, among others:

(a) Review and monitor the implementation of local solid waste management plans;

(b) Adopt a program to provide technical and other capability building assistance and support
to local government units (LGUs) in the development and implementation of source
reduction programs;

(¢) Review the incentives scheme for effective solid waste management, for purposes of
ensuring relevance and efficiency in achieving the objectives of RA 9003;

(d) Formulate the necessary education promotion and information campaign strategies;

(e) Encourage private sector initiatives, community participation and investments resource
recovery-based livelihood programs for local communities;

(f) Propose and adopt regulations requiring the source separation and post separation
collection, segregated collection, processing, marketing, and sale of organic and
designated recyclable material generated in each LGU; and

() Study and review the standards, criteria and guidelines for the promulgation and
implementation of an integrated national solid waste management framework.

WHEREAS, the National Solid Waste Management Strategy (NSWMS) is currently being
updated in support of the implementation of the National Solid Waste Management Framework
(NSWMF) and RA 9003 in general;

Waste No More! Waste No Time!
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WHEREAS, the Climate Change Commission (CCC) is currently leading the process of
updating the National Climate Change Action Plan (NCCAP) in support of the implementation
of RA 9729, otherwise known as the Climate Change Act of 2009 as amended by RA 10174,
wherein the MSWM sector forms part of the NCCAP Mitigation Pillar: Climate Smart Industries
and Services;

WHEREAS, the Philippines ratified the Paris Agreement (PA) on Climate Change upon signing
the accession instrument by President Rodrigo Duterte on March 6, 2017 and after the Senate
unanimously gave its concurrence to PA ratification on March 14, 2017;

WHEREAS, the Department of Environment and Natural Resources (DENR) was identified as
the lead agency in the conduct of greenhouse gas (GHG) inventory for the waste sector, among
others, per Executive Order 174 otherwise known as Institutionalizing the Philippine GHG
Inventory Management and Reporting System (PGHGIMRS);

WHEREAS, the MSWM sector has opportunities to enhance the implementation of RA 9003
by concurrently anchoring its strategies to the goals of reducing GHG/SLCP emissions as
embedded in the Intended Nationally Determined Contribution (INDC), which was submitted by
the Philippines in October 2015 and the recent discussions to propose a Nationally Determined
Contribution (NDC);

WHEREAS, the INDC/NDC addresses the GHG/SLCP emissions from the biodegradable
fractions of MSW, there presents additional opportunities for the sector to address the
management of recyclable components, collection systems, and other functional elements of the
MSWM system by concurrently dealing with the other SLCPs such as black carbon (BC)
emissions;

WHEREAS, the Institute for Global Environmental Strategies (IGES), under its Climate and
Clean Air Coalition (CCAC)-supported Municipal Solid Waste Initiative (MSWI) Project, in
conducting research on Reducing Short-Lived Climate Pollutants (SLCPs) from MSWM,
supports the Philippine government in the development of the “National Strategy to Reduce
SLCPs from MSWM in the Philippines™;

WHEREAS, IGES/CCAC’s support to strategy development is part of the Philippines’ Medium
Term Plan on SLCP Reduction (2016-2021) — Supporting National Planning for Action (SNAP),
which was submitted during the 21 Session of the Conference of Parties (COP) in Paris to
CCAC, and includes:

(a) Enhance national capacity to take action on prioritized measures to mitigate SLCPs
(b) Develop a national action plan for SLCP reduction in the Philippines

(c) Leverage finance to support SLCP mitigation programs and initiatives in the country
(d) Enhance awareness and promote SLCP mitigation in the Asia Pacific region

WHEREAS, the development of the strategy document can be best carried out through a multi-
stakeholder participatory process such as focus group discussions (FGDs) and public consultation
within the year 2018 so that the resulting output could be best accepted by stakeholders for later
review and adoption by the first quarter of 2019;

WHEREAS, the body recommended the creation of the Committee who shall provide guidance
and attend the FGDs and public consultation for the Development of the National Strategy to
Reduce SLCPs from MSWM in the Philippines to be composed of the following members:
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Department of Environment and Natural Resources (DENR) (Chair)
Recycling Sector (Co-Chair)

Department of Science and Technology (DOST)

Department of the Interior and Local Government (DILG)

Metro Manila Development Authority (MMDA)

Department of Agriculture (DA)

Non — Government Organization (NGO)
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Further, the Committee may invite additional NSWMC members and resource persons/experts
from CCC, select LGUs, academe, research institutions, MSWM contractors/practitioners, and
others as may be decided upon by the Committee;

Further, the Committee shall adopt national MSWM information that are based on officially
adopted/published documents such as those from the Department of Environment and Natural
Resources, National State-of-the-Brown Environment Report, Philippine Statistics Authority,
and other government reports, databases, and publications, and duly vet on information based on
experts’ judgement as necessary;

WHEREAS, the Committee shall be composed of permanent or duly appointed representatives
preferably with working knowledge on the climate change issues in solid waste management;

WHEREAS, DENR-EMB’s Climate Change Division (CCD) and Solid Waste Management
Division (SWMD) shall provide the secretariat support and provide research data and
information;

WHEREAS, upon approval of this resolution, the Committee on Climate Change shall prepare
a timetable for the development of the said national strategy until its approval including the
conduct of a public consultation;

WHEREAS, all expenses to be incurred by the Committee in the conduct of Focus Group
Discussions (FGD) and Public Consultation (PubCon) shall all be charged under IGES/CCAC
support;

NOW THEREFORE, BE IT RESOLVED, AS IT IS HEREBY RESOLVED, the creation of
a Committee on Climate Change for the Development of the National Strategy to Reduce SLCPs
from MSWM in the Philippines is approved.

This resolution takes effect upon approval.

APPROVED 31 of July 251 6.

DENR Undersecretary for Solid Waste Management and Local Government Units Concerns
Alternate of the Chairman, National Solid Waste Management Commission
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Annex B.

Core Group of Experts and Partners Involved

in the Development of the Strategy to Reduce
SLCPs from the MSWV Sector in the Philippines

Name

Organization/Agency

NSWMC Members

Recycling Sector Representative (Rep.)

1 | Commissioner (Comm.) Crispian Lao and Vice Chair, NSWMC
2 | Comm. Rita O. Regalado Manufacturing Sector Rep., NSWMC
o Department of Agriculture (DA) — Bureau of Soils
3 | Comm. Eugenia Briones and Water Management (BSWM), NSWMC Rep.
. Department of the Interior and Local Government
4 | Comm. Carlo Mari Tan (DILG), NSWMC Rep.
Department of the Interior and Local Government
5 | Ms. Aleya Arca (DILG), NSWMC Rep.
. . Metro Manila Development Authority (MMDA),
6 | Ms. Desiree Pinca NSWMC Rep.
7 | Comm. Mary Cris Base Technical Education and Skills Development

Authority (TESDA), NSWMC Rep.

Other National Government Agencies

8 | Ms. Sandee G. Recabar Climate Change Commission (CCC)

9 | Ms. Ellice Dane Ancheta CCC

DENR-EMB Climate Change Division

0| A N e el Mg or
11 | Ms. Liz Silva Senior EMS, EMB-CCD

12 | Ms. Petra Aguilar Supervising EMS, EMB-CCD

DENR-CCS

13 | Ms. Kathleen Dominique Cornejo PMEO, DENR-CCS

DENR-EMB Solid Waste Mgt Division

14

Dir. Nolan D. Francisco

OIC-Chief, Environmental Management Bureau
(EMB)-SWMD, and NSWMC  Secretariat
Executive Director

15 | Dir. Eligio Ildefonso Former Chief, EMB-SWMD
16 | Ms. Maria Delia Cristina M. Valdez DENR-EMB SWMD
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17 | Ms. Cynthia Evardone DENR-EMB SWMD
18 | Ms. Maria Krishna Santos DENR-EMB SWMD
19 | Mr. Gerard Jahn Alcon DENR-EMB SWMD
20 | Mr. Karl Christian Boquiron DENR-EMB SWMD
21 | Ms. Rodeth Antonio DENR-EMB SWMD
22 | Mr. Giovanni Mifias DENR-EMB SWMD
23 | Ms. Eliza Canabal DENR-EMB SWMD

Local Government Units (LGUs)

Supervising Environmental Management Specialist

24 | Ms. Elbe Balucanag (EMS), Provincial Government of South Cotabato
25 | Engr. Arthur Batomalaque GMS, City Government of San Carlos, Negros
Occidental
26 | Ms. Maecarel Canoreo SWM Staff,. City Government of San Carlos,
Negros Occidental
. . MENRO, Local Government Unit (LGU) of the
27 | M. Ferdinand Bautista Municipality of Maragusan, Compostella Valley
Senior EMS, LGU Quezon City — Environmental
28 | Mr. Jacinto E. Guevara Protection and Waste Management Division
(EPWMD)
29 | Mr. Jaril Ayron Mustapha PRA, LGU Quezon City — EPWMD
30 | Mr. Eduardo Tiongson Municipal Councilor, Municipality of Solano
. . City Environment and Waste Management Office
31 | Ms. Violeta Faiyaz (CEWMO), Antipolo City
32 | Ms. Daisy Lumio CEWMO, Antipolo City
Academe
33 | Dr. Aries Roda Romallosa Central Philippine University (CPU)
Head, Nanotech R&D Facility, Central Luzon State
34 | Mr. Juvy Monserate University (CLSU)
35 | Ms. Marilou Sarong Project Technical Staff, CLSU

IGES — CCAC MSWI Project

36 Dr. Premakumara Jagath Dickella | Senior Researcher/Program Manager, Institute for
Gamaralalage Global Environmental Strategies IGES)

37 | Dr. Rajeev Kumar Singh Researcher, IGES

38 | Dr. Nirmala Menikpura Researcher, IGES

39 | Engr. Volaire Acosta Consultant  for National ~SLCP  Strategy

Development for the MSW Sector, IGES

56

Annex B.



nnex C.

DP 2017-2022 Results Matrices (Draft) on
SLCP/ESWM-relevant Targets/Indicators

PHILIPPINE DEVELOPMENT PLAN RESULTS MATRICES 2017-2022 (as of Oct 2017)

Baseline Annual Plan Targets
2017 2018 2019 2020 2021 2022
Societal Goal: To lay down the foundation for inclusive growth, a high-trust society and a globally competitive knowledge economy created.
CHAPTER 19: ACCELERATING INFRASTRUCTURE DEVELOPMENT
Intermediate Goal 1: Reducing inequality
Chapter Outcome 1: Access to economic opportunities increased.
Sub-chapter Outcome 1.1: Competitiveness and productivity of economic sectors increased.
Renewable Energy (RE)

End-of-Plan
Target

Indicator Mov

Year Value

Aggregate Outputs: Philippine Power

capacity increased (MW, 2016 6,870 None None None 12,027 None 13,014 13,014 _ "
Power/Energy . Situation Report
cumulative)
Sub-chapter Outcome 1.2: Gaps in basic infrastructure for human capital development reduced.
Proportion of HHs with
Aggregate Outputs:  electricity to total number Annual
perees F 1 2016 89.61  90.00 TBD T8D TBD TBD 100.00 100.00 Accomplishment
Power/Energy of HHs increased (%,
N Report
cumulative)
Proportion of barangays
Aggregate Outputs: | ™10 2€CesS to Material NSWMC Annual
sares UL pecovery Facilities (MRFs) 2016 31.85 70 75 80 85 %0 95 %5
Social Infrastructure Reports
to total no. of barangays
(%, cumulative)
Proportion of barangays
with access to Sanitary
. NSWMC Annual
Land Fills (SLFs) to total 2016 21.87 22.96 24.11 25.31 26.58 27.91 29.30 29.30 Reports
number of barangays (%, P
cumulative)
Intermediate Goal 2: Potential growth increased.
Chapter Outcome 1: Technology adoption advanced and innovation stimulated.
Sub-chapter Outcome 1.1: solutions and { ‘adopt
Conserved annual amount
Annual
of electricity and fuel y
. - . 2016 1,918.70  325.01 339.39 354.39 370.50 386.72  403.72 403.72 Accomplishment
increased (in kilotons oil Report
equivalent (KTOE) P
CHAPTER 20: ENSURING ECOLOGICAL INTEGRITY, CLEAN AND HEALTHY ENVIRONMENT
Chapter Outcome 1: Ecological integrity ensured and socioeconomic condition of resource-based communities improved.
Sub-chapter Outcome 1.2: Environmental quality improved
Percentage of highly
urbanized and other major §
o Accomplishment
urban centers within . "
e N 2015 47 None None None None None None None Report, Air Quality
ambient air quality Status Report
guideline value (i.e., PM10 P
and PM2.5) increased
Metro
: o Manila: X
Solid waste diversion rate Accomplishment
Aggregate Outputs | ) 2015 48; 55 60 65 70 75 80 80
increased (%, cumulative) X Report
Outside
MM: 46
Number of eco-labeled
Aggregate Outputs u N < 2016 40 None None None None None None None Progress Report
products increased
Total energy savings in "
Aggregate Outputs  government offices 2015 113.69 None  None  None  None  None  None  None Certficates of
N o energy savings
increased (PHP million)
Sub-chapter Outcome 1.3: Adaptive capacities and resilience of ecosystems and communities increased
Aggregate Outputs: Comprehensive
. Development. Plans 2016 37 None None None None None None None Progress Report
Number of reviewed (cops)
CC/DRRM-enhanced Laca/sC//'mate Change
lans increased 2016 1,114 None None None None None None None Progress Report
P Action Plan (LCCAPs) 8 P
Energy 2010 56 None None None None None None None
Monitoring,
Aggregate Outputs: Industrial 2010 11 None None None None None None None Reporting and
GHG emissions per Agriculture 2010 47.8 None None None None None None None Vezficatiin’ and
sector reduced LUCF 2010 (83.2) None  None  None  None None None None National ’
(million MT CO2e) Waste 2010 15.3 None None None None None None None —
Communication
Transport 2010 25.3 None None None None None None None

Annex C.

Responsib Reporting

le Agency

DENR-
NSWMC/
EMB

DENR-
NSWMmC/
EMB

DOE

DENR

DENR

oTI

DILG

ccc

ccc

Entity

DENR-

NSWMC/

EMB

DENR-

NSWMC/

EMB

DENR -
EMB

DENR-
EMB

PCEPSDI

DOE-
EUMB

DILG

ccc

Assumptions and Risk

Functional Air Quality Monitoring Stations;
Regulated sources of Air pollution Strong
support of LGUs, industries/private sector
and concerned government agencies (e.g.,
DTI) in the adoption of cleaner and
environment-friendly technologies

Availability of funds and strong support
from LGUs

Strong support from business or industries

Active participation of government offices

Availability of resources at the LGU level

Availability of resources at the LGU level

Implementation of low carbon
strategies/clean/environment friendly
technologies
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Annex D.

Issues and Concerns in ESWM Implementation

/ SLCP Reduction

SA[OI2A PAEPINC)

SOIY2A PUE $NCT UOHII[[OD JUSDIII 10] PeON e
11oddns ofqnd pue vonedordss ayenboprur e

SOICIETOADIT TOT SOTISIB0] T0J PAAN]
SIUSUIYST[(P1$3 / AN sNpU pOO] WIOT] $3[(BPFIapOTq
JO TOTD2[[0D PAIEIIPap 10] Pa2Ll/IOWE]D)

AASIAL JO OO0 JUSIDLJoU]

SAPIoA
UOTS3[[09 JO UONEZITIIPOUT
a1y} uo Aorjod © 10] paaN]
(none8ardas) 101008 eand
103 apepueur sorjod jo yoep

yrodsuer T,
PUE TOTO[[0)
porEdardog

‘uoneredag 201nog

S2NHRE],

103 sa0eds /pue]
Jo fqereasu) e

o3pormony

fyo-03-£10 Jo

Furreys JuaoyINSU] o

Summnossorr) /SISO

sremarewr DHHT 2enbopeur
sarorjod
U0 SSOUIEME JO JOBT
JUSURIIOfUL jenbapeuy
(uwoneznmornid)
UTOWEAT OUI JO JOBT
1roddns
10 [ eonrjod 3o you]
{ureou02 J0 o) [esodsip
pue uondwnsuooIsno
Ao 2HL S
JUSTUSITOFUT]
/8uipring Aoeden
/Terotaeyaq /ssousIemy

STOPIOYRYELS
Buowre toneIrOqE0D
JuSOGINSUL
JUSWIRBBURUT BIBD
I00] “MO[] 21sBM

uo eep Lreumd oN

ﬁ.—w UﬁﬁﬁﬂﬂU@.H.

/ASorounoay,

SSOTNJ2IINOSAT JO OB
sompasord

yusuInoord paymmy
SUI2)sAS SATIORTFAT

PUE JUSIDIIJAUT JUSTiEne

0] SIDINOSIT 10J PIIN]
TNALS TO BuIsnooy O
NAHWN/ OYNHD/ OUNH
103 133pnq eS0T
aarsuadxo

218 satdojounoo) Jwog
$a01mo a1 Surpuodsarion
soxmbar e1ep Sunepdn
sonoerd 1soq

A S £ TOJ SPIBEMDT
PUE S2ATIUIDUT JUSTONINSUT
. (snoTworg
TOTBOO[[B PUB JUSWUIIACT
Teuoneu) 123png Jo

o | 3ov ‘suonwlI] [eDURUL]

SI2INOSIY \vUﬂﬂﬂﬁ.ﬁm

(soToUadE FUTSUET] “STOUOP)
sdmysromred paddeiun
justrdofaasp

Lotod pue justamoord
JUBUNIAA0F 16 sampadord
OIEISNESING AUBUI 0O,],
LS Uo pasnoo] tonisod
eqmueld [eso[ Jo aussqy
suerd 1804-0T puE L20URUIPIO
Teoo] a1epdn 01 pasN
syuataTnbaT Blep e
sueld 4 S

1e2f-0T JO moneluouLdun
PpUe SUTolIIour JUSTOTISUT
[BIoUa3 Ur gy TS U0

3281y pue ‘suonoe orde)EIs
“forod Suoms 103 paoN]
sororod jo Aousrogye pus
SSOUDANDOJJD JO JUDUISEOSSE
PUe SUTTOITIOUT JUSTOTIISUT

[euonMnSuy /ASTO J

uonEIaUsd
a1sem Surpnpour
[BI2A0) TeToUa0)

satIoSa1e)

Annex D.

58



59

{Tesodsip (SPIO2sNOT] ‘S 0)T) STOIB[OTA
1ado1d jo peajsur ajsem o saneuad Mof A15 A
Bumtng Jo 2UIMIAATOD) (san)fonod jusuniraacd
2NSST [BIOTABYDY o U0 $SUDTEAE 1T} STSTIOOU]
Bunmng mado sjudunIEdIp JUIUTMIT2A0E sayg resodsi(q
uo udredures [euor e Burmng trado jsumede uonwuatrardun aenbapeuy sso128 BUmmng uo PUE SplOesno L]
pozZmIourIE JO YOBT e Bumnng wado uo eep Areumd S[qETaT ON] » somTod SZIIOUTEY 0] PAsN] e 1€ Bunong wado
SOTT[IOr] [BSOdSIP JO JUIWISTCUBLISTA] o
soytsdump SururetaT 91elIIqEYRT PUE 2800 0) §(|0)TI0] PN e
=l saytsdurnp Ta[[Es 18 HSHA
S s ssorddns o) sy wo 2Gpapnouy Jo YorT e JO 2SN 31 UO G /SSUNRPIL)
SIS O3 §SA00E SAMS HDM_EUHETUH ULTOUIITIIUT
SABT] S(LYT JO 04 TZ Jo uBrsap 1adordury e 8 BumoA sE3 (15011p) JIDURZEUE SE0)
Ao Sumerado ms (101 10 [EUoTU)TIT) SCIANS paTootdun sormbor ATuo justdetrer TypueT Smpnpour
o1B saytedump +Q0p e Bunong sysdum(] e -uou Jo as(] e SES 10J SOUTPPME JueIm’) Tesodsi( 21sea
uonezIm() Adeug
saTgo[oUPa) Bumpnour ‘Arancday]
jo 2oueydasoe [FDOS e 20mosay] LBYO
wonoword/Bunsodwos A\SIN 2]qepeLseporq 103 uoneorqdde
103 SUnSsPEw JO U] . 1T pUE $2130TOUY00) MIU UO ([2597] 10 PooN e
sevserd suop °q PIOYs san ey Sunsodurod jo foedeo sypadorddeur e iRt
1sonte-1sod 1004 e 11 a0y To a8papaotry Sunsodwos uo SZpapnouy [eoTuLpa) JUSINsu] o Sunsoduros J0 Amq_mmuo& g
Bunsodwos 30 o] — Bunsodwoo so[qeperdaporq sseoord o) sonroey 1odord 3o YoBT e uo saurepma/ souepmid pus s A009Y)
1O} BOTE JO YOV e UO SSOUSTEME MO paBeurvur aq 01 so[qEpEISopoIq JO JUNOUTE 33N e pezonqnd juooTgnsu] e 1uswReuE
SOTIIE] Surodool pue JSeqEIED JEOA
sa[qEePADI 10) TonEDddE
)T PUE $21FOTOUTD2) AIT UO ([2573 TO] P2N] »
uonoafas Adojotmpay spndordde Jo YouT e
SOTqE[ADT TOJ JOSIEUT JUSDINSU] o solqepdony
(senmrory SULDADIT ‘s, TYIN) se[qe[240a1 ssaooxd Jo (Burssanorg
uonospas AZofoutpa) 0} samIoey pue arnponsexyur 1adord o e TO}038 2)SEA [EUIOJUT T} UO PuE A154003%)
U0 SSOUSIEAE JO OB o S,TMJAL ©1 $s200% 2Bl shETueIeq [[v Jo onze AUy e uonejustedun food 100 e alieay 2t |

JUS WUBSDIOFUT]
Sumnossor) /s1yI0 /Surpmg Aoeden

TedTuyaa,

e $90IN0s9Y /aoUEUT
/ASoounoa, u/ 2|

[euonmusuy /Aono g sar03a1e])

/Teroeyag /ssauatemy

Annex D.



Annex E.

Gains, Challenges, Opportunities, and
Proposed Measures
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Annex F.

Key Strategies and their Baselines and Targets
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Annex G.

Estimation of GHG and SLCP Emissions from
MSW Management in the Philippines

Evaluating the status of Municipal Solid Waste Management (MSWM) and its impacts in
relation to climate change is a very important aspect in national policy development process.
This section discusses preliminary projections of GHGs and SLCPs emissions associated with
MSWM practices in the year 2010 as a BAU baseline and examines future projections for 2025,
2030 and 2040 considering the priority actions identified in RA 9003. Estimation of the GHGs
and SLCPs emissions were calculated using the Emission Quantification Tool (EQT), which
was developed in line with IPCC (2006), and other internationally recognised guidelines and
emission factors. System boundaries for BAUs and future projections, treatment options,
potentials for resource recovery, waste flow etc. were defined to be aligned with the seven key
strategies explained in the report on “National Strategies to Reduce SLCPs from the Municipal
Solid Waste Sector in the Philippines”. By following the seven strategies, potentials for
mitigating GHGs and SLCPs from MSWM have been quantified, and comparison assessment
has been done for enabling decision-making process.

As the initial step of the assessment, mass balance analysis was carried out for daily generated
waste as well as annually generated waste in 2010 and future projections of the year 2025, 2030
and 2040. City officials and practitioners would be familiar with daily basis figures, and annual
based assessment is required for policy ad decision-making process. Therefore, mass balance
analysis was done considering both requirements.

MSW Generation and Collections

MSW generation rate at the national level is the key data required for the waste flow analysis.
Waste generation rate in 2010 is the actual waste generation rate in a base year, and CBA
derived waste generation values were used for future projections based on the population and
per capita waste generation rate. Table 5 shows the waste generation and collection data. Waste
collection coverage will be increased from 90% in 2010, up to 97% by 2040 as a key strategy
to reduce BC and other GHGs from open burning of uncollected waste at the backyards.

Table 5: MSW generation and collection at the national level in the Philippines

Description Unit 2010 2025 2030 2040 Reference
Total Ton/day 36,935 56,262 63,392 78,218
generated CBA, 2018
waste Tonl/year 13,481,326 20,535,512 23,138,084 28,549,434
National Key
Total  waste Strategies and
collected Ton/day 33,242 52,32 60,222 75,871 | Specific  Measures,
2018
Percentage of collection (%) 90 93 95 97

Composition of MSW

The composition of the generated and collected waste should be provided as accurately as
possible in EQT since this data is critically important for the accuracy of the final emission
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results. National composition data provided by the expert team which have been derived during
the data vetting exercise by using best available data was used for the assessment. Based on
the waste composition, the total available amount of different waste fractions in each year have
been estimated as shown in Table 6.

Table 6: Composition of generating waste in the base year and projections of

future
The . .
composition of The available amount in generated waste (ton/day) Ref.
ted waste eterence
genera 2010 2025 2030 2040
Components (%)

Food waste 45.09 16,654.05 25,368.39 28,583.46 35,268.3

Garden waste 6.5 2,400.78 3,657.01 4,120.48 5,084.15

Plastics 10.55 3,896.66 5,935.61 6,687.8 8,251.96

Paper 8.7 3,213.36 4,894.77 5,515.10 6,804.93

Textile 1.61 594.66 905.81 1,020.61 1,259.30

Leather/rubber 0.37 136.66 208.17 234.55 289.41 | Data Vetting
Glass 2.34 864.28 1,316.52 1,483.37 1,830.29 | @ National
Metal (aluminium + Izea’fé for EQT,
steel) 4.22 1,558.66 2,374.24 2,675.14 3,300.78

Nappies/diapers

(disposable) 5.54 2,046.21 3,116.9 3,5611.92 4,333.26

Wood 0.72 265.93 405.08 456.42 563.17

Hazardous waste 1.93 712.85 1,085.85 1,223.47 1,509.60

Others 12.43 4,591.04 6,993.33 7,879.63 9,722.4

Total 100 36,935 56,262 63,392 78,218

Mass balance analysis of MSW management at the national level in the Philippines
Composting

Allocation of different type of waste components for various treatment options was done by
following the guidelines provided in the National Key Strategies and Specific Measures (2018).
Implementation of comprehensive and strategic biodegradable waste management programs is
one of the key consideration and therefore, composting is targeted at the rate of 5% of total
generated bio-waste in 2010 and 17.9%, 24.3% and 27.1% in the year 2025, 2030 and 2040
respectively. Separated bio-waste for composting consists of food waste (86.2%) and garden
waste (13.8%), see Table 7.

Table 7: Separation of bio-waste for composting

Description Unit 2010 2025 2030 2040 Reference

National Key

Total waste use for Strategies and

composting Ton/day 966 5,267 8,056 15,177 Specific  Measures,

Total waste segregation 2018

for composting per year Tonlyear 352,537 1,922,473 2,940,596 5,539,532

Food waste (86.2% Data Vettin at

biodegradables) Ton/day 833 4,540 6,945 13,082 | National Ievgl for

Garden waste (13.8 % EQT 2018

biodegradables) Ton/day 133 727 1,112 2,094 '
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Recycling

Increase the diversion of recyclables by increasing the percentage of aggregated recyclable
fractions that are recycled is one of the key strategies to be followed in developing sustainable
SWM system. It was assumed that informal sector is contributed for total recyclables collected
in the base year (15.5% of total collected waste) while both informal sector and LGUs will be
contributing for collection of recyclables in projected years. It has been targeted at least 50%,
55% and 60% of the aggregated amount of recyclable fractions will be recycled in 2025, 2020
and 2040 respectively, see Table 8.

Table 8: Total separated recyclables in the base year and projected years

Description Unit 2010 2025 2030 2040 Reference
Separated Suatogies  and
amount use for | ton/day 5,138 7,261 8,999 12,113 °g
recycling Specific Measures,

ton/year 1,875,245 2,650,107 3,284,566 4,421,165 | 2018

The composition of recyclables is an important key factor for emission estimation.
Composition of collected recyclables in 2010 was derived by assuming collected recyclables
by the informal sector would be proportionate to the total available recyclables in generated
waste. Composition of recyclables collected by LGUs has been derived by the expert team by
using the best available data at the meeting for data vetting, see Table 9 (a). Thus, composition
for projected years (2035, 2030and 2040) was derived by aggregating the composition of
recyclables collected by informal sector and LGUs see Table 9 (b).

Table 9 (a): The composition of recyclables collected by informal sector and

LGUs
Composition _ Collected by Collected by LGUs
of Percentage informal sector (2025, 2030, 2040) Reference
recyclables (2010) ’ '

Plastics 40.88 16.83 _Percentages of recy_clables collected by
informal sector derived based on the

Paper 33.71 58.15 | availability of total recyclables in 2010

Aluminium 0 3.36 3.53

% The composition of recyclables collected

Metal/steel 12.99 13.67 | by LGUs derived by the expert team at
the meeting for Data Vetting at National

Glass 9.07 7.82 | level for EQT, 2018

Total 100 100

Table 9 (b): Waste composition collected by informal (2010 ) and derived waste
composition (collected by informal sector and LGUs) for 2025, 2030 and

2040
Type 2010 2025 2030 2040

Plastics 40.88 25.95 25.30 24.76
Paper 33.71 48.88 49.54 50.09
Aluminium 3.36 3.46 3.47 3.47
Metal/steel 12.99 13.41 13.43 13.45
Glass 9.07 8.29 8.26 8.23

100 100.00 100.00 100.00
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Final disposal

The major share of generated waste will be disposed at the final disposal sites. The total amount of
waste for final disposal is derived by using the formula below.

Amount for final disposal = Total generated waste (m;:;s) _

Total seperated waste for composting (m::;S) _

tonnes tonnes

Total seperated waste for recycling ( aay ) — Total uncollected waste (: aay )
Table 10: Total mixed MSW for final disposal
Description Unit 2010 2025 2030 2040 Reference
Total waste for final | Ton/day 27,138 39,796 43,167 48,582 | Derived using
disposal above formula
Ton/year 9,905,412 14,525,445 15,756,017 17,732,253

For this assessment, allocation of waste among different disposal sites were done by following
CBA assessment. Disposal sites have been categorised into three, namely Open Dumps (ODs),
Control Dumps (CDs) and Sanitary Landfills (SLFs). Disposal rate at different disposal sites
was estimated based on the percentages given in CBA assessment, see Table 11. Further, based
on the allocation percentages in Table 11, the total disposal amount in different sites have been
estimated and presented in Table 11.

Table | 1: Allocation of MSW among different disposal sites
Disposal facilities as defined in CBA 2010 2025 2030 2040 Reference

For 2010, Data Vetting at
National level for EQT,

Total open dumpsite % 70 42 41 39 2018,
Total controlled dumpsites 10 31 30 29 For other years CBA, 2018
Total sanitary landfills 20 28 29 31

Total waste disposal at SLF for energy

recovery 0 34 56 56 CBA, 2018
The fraction of OD/CD in CAT 4 with

Recovery 0 18 30 30 CBA, 2018
Smaller OD/CD dumpsite share % - 58 CBA, 2018
Percentage of small sites with eco-efficient

cover (phased from 2018 - 2030) 0 31 50 50 CBA, 2018
Percentage emission reduction for sites

with eco-efficient cover 70 CBA, 2018
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Table 12: Total MSW disposed at different sites
Type of

di . Unit 2010 2025 2030 2040 Reference
isposal site
Total  open | Ton/day 18,997 16,541 17,630 19,139 | ldentified = as
. Uncategorised
dumpsite (OD) MCF=06
Tonlyear 6,933,788 6,037,530 6,435,097 6,985,812 e
Total controlled | Ton/day 2,714 12,226 13,031 14,146 | \dentified —— —as
; Managed-semi-
dumpsites (CD) bic MCF = 0.5
Tonlyear 990,541 4,462,522 4,756,376 5,163,427 | aerobic =0.
Identified as sanitary
Total sanitary | Ton/day 5,428 11,028 12,506 15,296 | landfills. MCF s
landfills (SLFs) suggested by expert
Tonlyear 1,981,082 4,025,393 4,564,543 5,583,014 | team MCF =0.95

Gas capture, recovery and/or treatment during operation, and closure and rehabilitation of
SWDS is one of the key to the strategies. It was assumed that in the year 2010, there is no gas
recovery for energy production from SLFs and disposal of MSW was occurred (20% of total
disposal waste) at SLFs without gas recovery systems. As stated in CBA study, out of total
waste dispose of at SLFs, 34%, 56% and 56% will be dispose at SLFs with energy recovery in
the year 2025, 2030 and 2040 respectively. Efficiency of gas collection from SLFs for energy
recovery assumed to be 50%. Further, it was assumed that gas will be recovered and flared
from SLFs without energy recovery systems in the year 2025, 2030 and 2040 in order to reduce
methane emission. In addition, methane will be captured and flared from 18% of ODs/CDs in
the year 2025, 30% of ODs/CDs in the year 2030 and 30% of ODs/CDs in the year 2040, see
Table 11. Moreover, Eco-Efficient Soil Cover (EESC) will be applied as a strategy for methane
emissions reduction from ODs/CDs. Percentage of small sites with eco-efficient cover (phased
from 2018 - 2030) will be 31%, 50% and 50% in year 2025, 2030 and 2040 respectively. By
following all those strategies, methane emissions can be reduced significantly from waste
disposal practices.

Table 13: Total waste disposal at SLFs with energy recovery and SLFs without
energy recovery

Description Unit 2010 2025 2030 2040 Reference
Total waste dispose at SLFs | Ton/day - 3,750 7,003 8,565
for energy recovery
Ton/year - 1,368,633 2,556,144 3,126,488 | CBA, 2018
Total waste dispose at SLFs | Ton/day 5,428 7,279 5,502 6,730
without energy recovery
Ton/year 1,981,082 2,656,759 2,008,399 2,456,526 | CBA, 2018

Uncollected waste

One of the major causes for BC emission is burning of uncollected waste at backyards. To
reduce BC emission, a strategy has been formulated for enhancing residual waste collection
coverage and frequency and then to discourage backyard burning. According to National Key
Strategies and Specific Measures, (2018), uncollected fraction of waste is 10% in 2010, and it
will be reduced to 7% in 2025, 5% in 2030 and 3% in 2040 (see Table 14). In 2010, it was
assumed that 24% of uncollected waste is burned and the remaining 60% and 16% of
uncollected waste will be disposed of as scatted dumping and managed by households
respectively.
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Table 14: Amount of uncollected waste

Description Unit 2010 2025 2030 2040 Reference
National Key
Amount is | _Ton/day 3,693.51 3,938 3,170 2,347 | Strategies and
uncollected Specific  Measures,
2018
Ton/year 1,348,133 | 1,437,485.84 1,156,904 856,483
Open burning of MSW

There are two major ways that can cause emissions of BC such as open burning of waste at the
backyards which are the most common practice, and burning of disposed waste at the disposal
sites. As previously explained, a strategy has been formulated for enhancing residual waste
collection coverage and frequency and then to discourage backyard burning. Another strategy
has been formulated to close the remaining unmanaged SWDS hence, negligible chance to burn.
For instance, on a normalized annual basis, 25% of waste that is deposited at unmanaged
dumpsites has been burned based on the likelihood of some SWDS to be burned, the frequency
of burning within SWDS' average lifetime of 20 years, and the fraction of waste that gets
burned. By implementing a new strategy, 60%, 65% and 70% of remaining unmanaged
disposal sites will be closed by 2025, 2030 and 2040 respectively and therefore chances for BC
emission will be very low. Amount of MSW burning at backyards and disposal sites have been
summarised in Table 15.

Table 15: Amount of waste burning at backyards and uncontrolled disposal sites

Description Unit 2010 2025 2030 2040 Reference
1. Amount of uncollected waste | Ton/day 886 945 761 563
burned National
Tonl/year 323,552 344,996.60 277,657 205,556 | Key
2. Percentage of burning of | Percentage Strategies
uncontrolled disposal sites/OD | (%) 25 10 8.75 7.5 | and Specific
Measures,
Amount of waste burned at | Ton/day 4,749.17 1,654 1,543 1,435 | 2018
uncontrolled disposal sites
Ton/year 1,733,447 603,753 643,510 698,581

Summary of MSW treatment using different technologies

As described above, by following the formulated National Key Strategies and Specific
Measures, the total generated MSW was allocated for among proposed treatment options see
Table 16. GHGs and SLCPs has been quantified for corresponding MSW mass shown in below

table under different treatment options.

Table 16: MSW allocation among different treatment options

Type of treatment Unit 2010 2025 2030 2040
Transportation Tons/year 12,133,194 19,098,026 21,981,179 27,692,951
Composting Tons/year 352,537 1,922,473 2,940,596 5,539,532
Recycling Tons/year 1,875,245 2,650,10 3,284,567 4,421,165
Open dumping Tons/year 6,933,788 6,037,530 6,435,097 6,985,812
Control dump sites Tons/year 990,541 4,462,522 4,756,376 5,163,427
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Type of treatment Unit 2010 2025 2030 2040
Sanitary landfills Tons/year 1,981,082 4,025,393 4,564,543 5,583,01
Burning of uncollected
waste Tons/year 323,552 344,997 277,657 205,556
Scatted
dumping/uncollected
waste Tons/year 1,024,581 1,092,489 879,247 650,927
Total waste generated Tons/year 13,481,326 20,535,512 23,138,084 28,549,434

Development of Framework for GHGs and SLCPs Estimation.

Identifying key areas of GHGs, SLCPs emissions from waste management across different
stages, including collection, transportation, processing, final disposal emissions and avoidance
through resource recovery processes is very important for accurate estimation of overall
climate impacts. Therefore, waste flow analysis was conducted for baseline scenario (the year
2010) and projected future scenarios in the year 2025, 2030 and 2040. In the baseline scenario,
90% of generated waste is collected, and only 18.4% of collected waste is being separated for
resource recovery (2.9% for composting and 15.5% for recycling), and the remaining mixed
waste is disposed of in open dumps (ODs), control dumps (CDs) and sanitary landfills (SLFs).
Part of uncollected waste (24%) is being burned, and the remaining is assumed to be disposed
at scatted dumpsites See Figure 22.

2.8% of collected waste ' [BHVELRVEEMEEN G Composting Composting
3% bio-waste 994 tons/day g 066 tons/day

13.5% of collected wastd

Sorted recyclables
5138 tons/day

Recycling M Recycling
5137 tons/day

Total collected waste 70% of unsorted mix waste [o VRN I (010)]
33242 tons/day ll 18007 tons/day

10%% of unsorted mix waste

o
-

Control Dumps(CD)
2714 tons/day

W%t:fﬂﬁﬂmmd 81.6% of collected waste
Was

Unsorted mix waste
Total generated waste 27138 tons/day 20% of unsorted mix wastellEtTIEy @I T

36935 tons/day l (SLFs) without GR
5428 tons/day

10% of generated
waste 16% of uncollected waste Managed by households
g 591 tons/day

Uncollected waste EUErRitiiEaEn
3693 tons/day waste

Scattered dumping
2216 tons/day

24% of uncollected waste Open buming
886 tons/day

Figure 22: MSW management in the Philippines in the base year 2010

Further, by following the formulated seven strategies to enhance climate-friendly waste
management at the national level, three scenarios were identified for the projected years; 2025,
2030, 2040. Scenario I represents the MSWM situation in the year 2025 with improved waste
collection service while separating higher percentage of organic waste and recyclables for
resource recovery alone with recovering some energy from waste disposal see Figure 24.
Scenario II represents the predicted situation of MSW management in the year 2030. In this
scenario, further improvement of waste collection rate, termination of some of the dump sites
from waste disposal, and enhancement of SLFs practice with energy recovery options are
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included, see Figure 25. Scenario III represents the MSWM situation in 2040 where highest
waste collection service (97%), highest resource recovery rate and termination of some of open
dumps and control dumps while enhancing SLFs with energy recovery has been included, see
Figure 26. GHGs and SLCPs emissions from each scenario were carried out for the waste flow
and mass balances illustrated in Figure 22 - Figure 26.

10.1% of collected waste |RIVIENRVERITEELEN  Composting Composting
or 17.9% of bic-waste 5267 tons/day g 5267 tons/day
0% aggregated recyclables Recycling
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52323 tons/day ) M 1654 1tons/day
93% of generated |76 1% of collected waste Control dumpsites (CD)
- o mpsites (CD)
Unsorted mix waste 31% of unsorted mix wasfe 12226 tons/day
39796 tons/day
Total generated waste 98% of nnsorted mix waste R @ EHi T I NS
i 11028 tons/day

56262 tons/day

houscholds

16% of uncollected

7% of generated
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Sanitary landfills Sanitary landfills
(SLFs) with ER (SLFs) without ER
3749 tons/day 7279 tons/day
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3938 tons/day
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Figure 23: Scenario I- projected MSW management in the Philippines in the year

2025
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8990 tons/day

Total collected waste :
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. I 4 17630 tons/day
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Control dumpsites (CD)

30% of unsorted mix waste| 13031 tons/day
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56% of disposed waste | 44% of disposed waste

-
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Sanitary landfills Sanitary landfills
(SLFs) with ER (SLFs) without ER.
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. ; raste : ' =
Uncollected waste Was 1902 tons/day

3170tons/day
24% of uncollected waste Rl
Ll 761 tons/day

Figure 24: Scenario ll- projected MSW management in the Philippines in the year
2030
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Figure 25: Scenario llI- projected MSW management in the Philippines in the year
2040

GHGs/SLCPs Emissions from Baseline Scenario and Projected Scenarios in the
Philippines

As stated above, Emission Quantification Tool (EQT) developed by IGES was utilised for
GHGs/SLCPs emission estimation in waste sector in the Philippines. GHGs and SLCPs have
been estimated as kg of CO2-eq emission per ton of waste and kg of BC emission per ton of
waste under each treatment option. EQT resulted in GHGs emissions from different treatment
option in the base year (2010) is illustrated in Figure 26. Highest GHGs emissions have resulted
from final disposal options such as open dumping, control dumping and sanitary landfilling
without gas recovery due to the emissions of methane during waste degradation. Highest GHGs
saving potential is shown from recycling, and net negative value has resulted as a result of
resource recovery and avoidance of conventional material production processes. Open burning
of waste at backyards or disposal sides also can cause significant GHGs emissions mainly due
to CO2 emissions from burning of plastics.
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Figure 26: GHGs emissions from different treatment options in the base year
(2010).

Similarly, GHGs emission potential from treatment options of projected years (2025, 2030 and

2040) was quantified using EQT. Except in composting, different emission values have been

resulted for the same treatment option in future scenarios due to the variations of percentages

of resource recovery and subsequent waste compositions. GHGs emissions per ton of waste

management using different treatment options are summarised in Table 17.

Table 17: Summary of GHGs emissions in a base year and projected years

Treatment options GHGs emission 2010 2025 2030 2040

kg COz-eq/ton of

Transportation waste 21.54 20.89 20.46 19.38
kg COs-eq/ton of

Composting waste 170.75 170.75 170.75 170.75
kg COs-eqg/ton of

Recycling waste -901.05 -932.29 -933.66 -934.79
kg COs-eqg/ton of

Open dumpin waste 567.38 608.00 610.15 609.71
kg COz-eq/ton of

Control dump sites waste 472.82 506.67 508.46 508.09
kg COs-eq/ton of

Sanitary landfills (without gas recovery) waste 810.74 868.62 871.68 871.05

Uncollected waste (open burning/scatted | kg COjz-eqg/ton of

dumping/managed by households ) waste 350.35 350.35 350.35 350.35
kg COz-eq/ton of

Burning of waste from uncontrolled dump sites | waste 190.77 166.40 158.00 152.76

BC emissions from all those treatment options concerning the base year and projected years
were also estimated and presented separately due to the absence of universally accepted GWP
value for BC. Burning of waste at backyards and uncontrolled disposal sites is responsible for
the highest amount of BC emissions, see Figure 27. Transportation of waste and utilization of
fossil fuel for operational activities of composting also caused some BC emissions. Resource
recovery from recycling resulted in a negative BC emission figures which indicate the potential
for BC savings, see Figure 27.
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Overall Climate Impact from Annually Generated Waste in the Philippines

Overall climate impact caused due to total generated waste per year would be able to provide
some tangible information for policy and decision makers which will be useful for technology
selection and policy development. Therefore, both GHGs and BC emissions from individual
treatment options from annually disposed waste have been quantified and presented in below
tables.

0.70

0.60

0.50

0.40

0.30

BC emissions (kg BC/ton)

0.20 0.16

0.10
0.01

0 0 6.81E-04

0.00 (S
Recycling

-0.0176

Transportation ~ Composting

-5 0285E-05

Open dumping  Control dump Sanitary landfills
sites (without gas
recovery)

Uncollected  Burning of waste]
waste from
burning/scatted  uncontrolled
dumping dump sites

-0.10

Figure 27: BC emissions from different treatment options in the base year (2010).
Overall climate impact from Transportation, Composting and Recycling

GHGs and SLCPs emissions due to waste transportation, composting and recycling by using
EQT. It should be noted that there are negative BC values from composting, and negative GHG
and BC values from recycling see Table 18. Negative values indicate a potential saving of
GHGs and BC as a result of resource recovery and avoidance of conventional production
processes.

Table 18: GHGs/SLCPs emissions from Transportation, Composting and
Recycling caused by annually generated waste
Option Unit 2010 2025 2030 2040

tons of GHG/Yearly collected

waste 261,324 398,992 449,758 536,804
kg of BC emissions/yearly

Transportation | collected waste 116,31 177,59 200,190 238,935
tons of GHG/Yearly composted

waste 60,197 328,271 502,120 945,899
kg of BC emissions/Yearly

Composting composted waste -17.73 -96.67 -147.87 -278.56
tons of GHG/Yearly recycled

waste - 1,689,68 - 2,470,682 - 3,066,660 -4,132,873
kg of BC emissions/Yearly

Recycling recycled waste - 33,093 -55,413 - 69,147 - 93,599
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Overall Climate Impact from Final Disposal Practices
Open dumping (OD)

Open dumping is identified as one of the main disposal methods in base year as well as in the
projected years. Even though 100% generated methane from open dumps is emitted to the
atmosphere in the base year, some mitigations actions have been proposed in the projected
years. Proposed mitigations actions from open dumps include recovery of methane and flaring
from large dumpsites at 40% collection efficiency and application of eco-efficient soil cover
(EESC) for small dumps which has the potential for oxidation of 70% of generated methane.

Annex G. 8l



8L0'vS¥ [8:r-154 6EY'T6E LrL'9gL' L 2)seM Buluing uado Woj SUCISSILS OgF [0l
pasodsip Alleaking jo By

Z6'1¢ 69'1¢ T4 - (AL ENEREE UOISS| U2 |B]0) O} AlJE|2] UOIJONPal UCISSIWS JO aBRjUSdIad

8G2°GIE"L 82C'89C L LLE9zgs 0 (D3-200 JO SUOY) DHD (Q)+(e) 83j39e.d BuldWNp USdO WO} 3IUEBPIOAR UOISSILIS SHHD [B10L

/8¢'0TE'L EEPYATAD £86'286'L S65'056'C (b3-c00 Jo suo) HHD (Bujuing uado bulpnpxa) D833

ou pue Aianoaal sefl ou yim sajisdwnp 1B Jo asodsip ajsem Woll suoissiug (Al

0969l 088766 | PiVL9TE L¥E'00Z'S s)sem padwnp 0833 10 Alar0dl sBE OU Yjim 8)isdwinp je pasodsip 81Sem JO JUnouwy
ApeaijJo pasodsip Jo suo)

ZLl90L CL9'L0L 9t 001 ¥69'0€€ (B3-°00 0 SUOY) DHD JO ¥8 9)5eM JO BUjUINg Uado WOl SUSISSIWS SHHD 816 L (1Il)

185°869 0LSEr9 €G.'€09 Lvp'ees’ ) padwnp sa)isdWnp J€ pauIng 9JSeA JO JUNowWy
Allesijalsesm o SUO|

ao e bujuung uado jo suojssjwg

095°04€ 16S°LFE S00'861 0 (ha-°00 Jo SUOY) DHD 12A09 JUBIOW2-098 YA Sa)ISdWND [[eWs Wolj SUoISSIWa aueyiaw [ejo L{IN

09798 090°262 11028y - (ba-200 Jo sU0) HHD (%02) 12400

|I0S JUSIDIYR-092 Y)M a)ISAWINP |[BLUS WO SIUBPICAE SUOISSILD SUBYRW [0 (Q)

988°G20'C 8219981 I¥5G80°L P pasodsip suo| 19707 JUSIOHS-09] YAk 23ISAWINP [[EWS }O sbejusaId

LIELGO'Y 96¢'ZeL’E 19/'L05'E - pasodsip suo| (saysdwinp [e]0} Jo %,85) Saysdwnp [[eWs Jo abejuadiad

(0833) 18A0D 10§ JUBIDWIT-09T YIM QO WOY SUoIss|wg

9/9°99/ €690/ 0S¥ 96€ 0 (ba-200 o suo) HHD Kianco21 seb Y QO WOl SUOISSIWR SUBLJSL JO Junowy (1)

A0 wolj (Aauspus

ZLLLLS 89L'L /Y 00E'v9Z - (ba-207) 10 suoy) HHD | UoIB|OD %0 ) AlaAc2al SBE WOl palel) PUB PalsA02al SUBYSUI JO JUNOLY (B)

¥/ G60'C 625 0E6 | 175529801 | - pasodsip Jo Suo | A1570321 SED U)iA dWnp Usdo JO S]SEA JO JUNOUly

0 0g gl 0 afiejusalsg Alanoaal seb ypam sdwnp uado jo uonaevi

Alaaondel seb ym QO wod suoissiwg

£60°0¥6'¢ GEY'GEY'E LiZ'vor'e 68C'18C°E (b3-702 0 SUGY) DHD g0 Wolj [epusiod USISSIWS HHO (0L

z18'686'9 /60'GEY'9 0€5'2€0'9 88/'¢€6'9 padwnp A1eak /suo] (g0) seysdwnp uado Je pasodsip Sem |10} aU |

ovoZ 0e0Z Geoe 010z nun uopdiseq

Guidwnp
uado

aonoedd (go) dwing uad woudy sucissiwL sdDS/SOHD Jo Arewiwing 4| S|qeL

Annex G.

82



In addition to CH4 emission, BC and COz2 can be emitted from dumpsites due to open burning
of waste. In fact, in the base year, 25% of disposed waste is burned. Therefore, a new strategy
has been formulated to reduce open burning from uncontrolled disposal by closing and
rehabilitating the 60%, 65% and 70% of the remaining unmanaged SWDS in 2025, 2030 and
2040 respectively, hence, negligible chance to burn.

Considering all those aspects, GHGs and SLCPs emissions were estimated from the annually
disposed waste in open dumps, see Table 19. As a result of formulating new strategies to reduce
emissions, GHGs reductions potential due to methane recovery and application of EESC is
21.34%, 34.89% and 34.92% in the year 2025, 2030 and 2040 respectively relative to the gross
GHGs emissions potential from open dumps. BC emission potential due to open burning of
waste at disposal sites is also calculated and presented in Table 19.

Control Dumping (CD)

A similar approach was followed to quantify GHGs and SLCPs emissions from Control Dumps
(CD) due to annually disposed waste considering the proposed strategies on emissions
reduction. Similar to open dumps, strategies have been proposed for methane collection and
flaring from large CDs and application of EESC for small CDs. The estimated GHGs
reductions due to methane recovery and application of EESC is 19.79%, 23.30% and 32.30%
relative to the gross emission potentials in the year 2025, 2030 and 2040 respectively, see Table
20. There are no BC emissions from CDs as there is no occurrence of open burning of waste.

Sanitary landfill (SLFs) with energy recovery

Sanitary landfill (SLFs) with energy recovery systems has been introduced as a strategy to
reduce methane from the year 2025. Total waste disposal at SLFs for energy recovery is
proposed at the rate of 34%, 56% and 56% in the year 2025, 2030 and 2040 respectively.
Landfill gas will be captured with 50% collection efficiency, and the captured gas will be
utilized to produce electricity. Produced electricity will be utilized to replace conventional
electricity and thereby there is a possibility for GHGs savings. GHGs emissions due to
uncollected methane and CO: emissions from operational activities from SLFs with gas
recovery is summarized in Table 21. Further, BC emissions potential due to fossil fuel
consumption for operational activities is also quantified (see Table 21). It should be noted that
BC avoidance/savings through electricity production from landfill gas and replacement
equivalent amount of conventional electricity has not been estimated due to unavailability of
BC emissions factors from grid electricity production.

Sanitary landfill (SLFs) without energy recovery

SLFs without energy recovery options is available even in the base year. Implementation of
gas recovery from every SLF is not possible. Therefore, most of the small SLFs will remain
without energy recovery. However, as stated in the strategies, those SLFs will be equipped for
gas collection and flaring systems in projected years (2025, 2030 and 2040) to reduce the
methane emission. It was assumed that landfill gas would be captured with 50% collection
efficiency and the captured gas will be flared. Table 22 summarises the avoided GHGs
emissions due to gas capturing and flaring, total GHGs emission due to methane emission and
CO:z emissions from operational activities and total BC emissions from operational activities.
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Total GHGs and SLCPs Emissions from Uncollected Waste

Scatted dumping of uncollected waste would emit methane during waste degradation and BC
from open burning of waste at backyards. In the baseline scenario (the year 2010), 10% of
waste is uncollected in which 24% has been burned. In order to reduce GHGs and SLCPs from
uncollected waste, a new strategy has been formulated to reduce uncollected waste fraction
from 10% in 2010 to 3% on 2040. Total GHGs and BC emission from uncollected waste has
been summarised in Table 23.

Summary of GHGs Emissions from MSW Management in the Philippines

CHa is emissions is the main source for climate impac from waste sector. Total methane
emissions potentail from indivitual treatment options in base year and projected years have
been presented in Table 24. Aggregated climate impact caused due to all kind of GHGs (CHa,
CO2, N20O) emissions from the yearly generated waste in the base year and the projected years
is shown in Table 25. It would be hard to measure the progress of formulated policies and
strategies on emissions reduction by comparing the total GHGs emissions figures as each year
has a different amount of waste input/generated waste. Thus “GHGs emissions per ton of
generating waste in the base year and projected years” were quantified to measure the
mitigation progress due to policy/strategy implementation (see Table 25). The estimated results
showed that GHGs emissions per ton of generated waste are 331 kg CO2-eq, 249 kg CO2-eq,
189 kg CO2-eq and 159 kg CO2-eq in the year 2010, 2025, 2030 and 2040 respectively.

Further GHGs emission per ton of generate waste in 2025 is 24.6 % lower than 2010. Similarly
GHG emissions in 2030 and 2040 is 42.8% and 51.9% lower compared to the base year see
Table 25. These figures provide some tangible information about the potential progress that
can be made on GHGs mitigation by implementing appropriate policies and strategies at
national level.

Table 24: Summary of CH, emissions from yearly generated waste
Technology Unit 2010 2025 2030 2040

kg of CHulyearly

Transportation collected waste 10,578 16,150 18,205 21,729
kg of CHylyearly

Composting composted waste 1,409,935 7,688,739 11,760,619 22,154,805
kg of CHa/Yearly

Recycling recycled waste - 14,970 - 19,794 - 24,459 - 32,841
kg of CH4/Yearly OD

Open dumping waste 146,918,289 124,968,989 110,263,578 119,614,428

Control dump sites kg of CHs/yearly CD 22,302,307 86,364,466 77,965,787 84,576,304

Sanitary landfills  with | kg of CHai/Yearly

energy recovery SLFs with ER 0 28233053 52916445 64676258

Sanitary landfills without | kg of CH.i/Yearly

energy recovery SLFs without ER 76,274,064 60,286,000 45,735,024 55,898,884
kg of CHylyearly

Uncollected waste uncollected waste 16,694,175 17,800,652 14,326,157 10,605,987
kg of CHlyearly

Total generated waste 263,594,377 325,338,255 312,961,356 357,515,554

CH,; emission per ton of | kg of CH./ton of

generated waste waste 19.553 15.843 13.526 12.523

Emission reduction relative

to the base year 2010 Percentage 19 31 36
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Table 25: Summary of GHGs (CH,, N,O, CO,) emissions from yearly generated

waste
Technology Unit 2010 2025 2030 2040
Tons of CO,-eqg/Yearly
Transportation collected waste 261,324 398,992 449,758 536,804
Tons of COzeq /Yearly
Composting composted waste 60,197 328,271 502,120 945,899
Tons of CO,-eq /Yearly
Recycling recycled waste - 1,689,688 - 2,470,682 - 3,066,660 -4,132,873
Tons of CO.,-eq /Yearly
Open dumping open dump waste 3,281,289 2,677,901 2,367,207 2,564,335
Tons of COzeq /Yearly
Control dump sites control dump waste 468,348 1,813,654 1,637,282 1,776,102
Tons of COzeq /Yearly
Sanitary landfills with | SLFs with energy recovery
energy recovery waste - 595,914 1,116,885 1,365,099
Sanitary landfills | Tons of CO,-eq /Yearly
without energy | SLFs  without  energy
recovery recovery waste 1,606,126 1,271,867 964,866 1,179,296
Tons of COzeq /Yearly
Uncollected waste uncollected waste 472,323 503,628 405,325 300,072
Tons of COz-eq [Yearly
Total generated waste 4,459,919 5,119,544 4,376,782 4,534,734
Emission per ton of | kg of CO.-eq/per ton of
generated waste generated waste 331 249 189 159
Emission reduction
relative to the base
year 2010 Percentage (%) 24.64 42.82 51.99

Summary of BC emissions from MSW management in the Philippines

BC emissions summary from the yearly generated waste in the base year and the projected
years is presented in Table 26. As explained above, in order to measure the progress on the
effect of proposed policies and strategies on emissions reduction, BC emissions potential per
ton of generate waste in the base year and projected years were quantified. The estimated results
revealed that BC emissions potential per ton of generated waste is 0.105kg, 0.036kg, 0.032kg
and 0.026kg for the year 2010, 2025, 2030 and 2040 respectively. Although the magnitude of
BC values seems to be low, the climate impact would be significantly high as GWP value of
BC is much higher than greenhouse gases. GWP value of BC has not yet been finalised yet and
difference sources suggest different GWP values for BC. In fact, according to the European
Investment Bank (2016), BC has a warming impact on climate 1,055-2,020 times stronger than
COz2 over a 100-year time horizon. Thus experts have been suggested in data vetting meeting
to use GWP value of BC as 680 kg of CO2-eq/kg. Based on this GWP value of BC, climate
impact caused due to BC emissions per ton of generated waste from base year and projected
year would be 71.71 kg COz2-eq, 24.55 kg CO2-eq, 21.53 kg CO2-eq and 17.54 kg COz2-eq in
the year 2010, 2025, 2030 and 2040 respectively.

Further BC emission per ton of generated waste in 2025 is 66 % lower than 2010. Similarly,
BC emissions in 2030 and 2040 would be 70% and 76% lower compared to the base year see
Table 26. These figures provide some noticeable information about climate impact caused from
BC emissions and potential mitigation progress though implementing appropriate strategies.
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Table 26: Summar)

y of BC emissions from yearly generated waste

Technology Unit 2010 2025 2030 2040

kg of BClyearly

Transportation transported waste 116,317 177,594 200,190 238,935
kg of BClyearly

Composting composted waste -17.73 -96.67 -147.87 -278.56
kg of BClyearly

Recycling recycled waste - 33,093 - 55,413 - 69,147 - 93,599

Open dumping (Burning at | kg of BC/yearly open

disposal sites) dumped waste 1,126,741 392,439 418,281 454,078
kg of BClyearly CD

Control dump sites waste 0 0 0 0
kg of BClyearly SLFs

Sanitary  landfills  with | with energy recovery

energy recovery waste 0 932 1740 2129
kg of BClyearly SLFs

Sanitary landfills without | without energy

energy recovery recovery waste 1,349 1,809 1,367 1,673
kg of BClyearly

Uncollected waste uncollected waste 210,309 224,248 180,477 133,611
kg of BClyearly

Total generated wast 1,421,604 741,512 732,762 736,548

BC emission per ton of | kg of BC/ton of waste

generated waste generated waste 0.105 0.036 0.032 0.026

Emission reduction relative

to the base year 2010 Percentage 66 70 76

Climate impact of BC kg CO,-eg/ton of waste 71.71 24.55 21.53 17.54

Overall Climate Impact from MSW Management in the Philippines
In order to compare the overall climate impact due CH4, BC and other GHGs emissions in
based year and projected years, climate impact was quantified in “tons of CO2-eq/yearly
generated waste” concerning the different gas component. Total climate impact of CHais 5-15
times higher than climate impact caused by BC. As seen in Table 27, emissions from other
GHGs (CO2, N20) in all the years show negative value mainly due to potential CO2 savings
through resource recovery from recycling. The estimated net climate impact caused due GHGs
and SLCPs from the base scenario is 5.42 million tons of COz-eq associated with annually
generated waste in the Philippines. The overall climate impact from projected years comprises
5.62 million tons of CO2-eq, 4.87 million tons of COz-eq and 5.03 million tons of CO2-eq in
the year 2025, 2030 and 2040 respectively see Table 27 and Figure 5. It should be noted that
generated waste amount in 2040 is more than double as compared to 2010. As a mitigation
effects of seven strategies formulated, the net climate impact in 2040 is slightly lower than

2010.

Table 27: Overall Climate impact from MSW management in the Philippines

(Ton of CO,-eqlyearly generated waste)

Description Unit 2010 2025 2030 2040

Climate impact | Tons of CO,-eqlyearly

from CHy (i) generated waste 5,535,482 6,832,103 6,572,188 7,507,827
Climate impact | Tons of COy-eqlyearly

from BC (ii) generated waste 966,691 504,228 498,278 500,853
Climate impact

from other GHGs | Tons of CO,-eqlyearly

(CO, + N,O) (iii) generated waste - 1,075,563 - 1,712,560 - 2,195,407 - 2,973,093
Net Climate

impact (i) + (ii) + | Tons of CO;-eqlyearly

(iii) generated waste 5,426,610 5,623,772 4,875,060 5,035,587
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10,000,000 B Climate impact from CH,4 @ Climate impact from BC

B Climate impact from other GHGs (CO,, N,O) ENet Climate impact

8,000,000

6,000,000

4,000,000

2,000,000

Net climate impact (ton of CO,-eq/yearly
generated waste)

-2,000,000

-4,000,000

Figure 28: Overall Climate impact from MSW management in the Philippines
(Ton of CO,-eqlyearly generated waste)

Fluctuation of emissions figures can be noticed in projected years (Table 26) due to different
waste generation rates and recovery rates. Potential mitigation benefits are resulting from
addressing aggregated climate impacts from both GHGs and BC very important for
implementing climate policy and planning. In order to measure the real progress on the effect
of proposed policies and strategies on emissions reduction, each type of emission (CHs, BC
and other GHGs (COz2, N20)) was quantified “per ton of generating waste” in the base year and
projected years, see Figure 29.

500 [ mClimate impact from CH 4 @ Climate impact from BC
EClimate impact from other GHGs (CO,, N,0) ENet Climate impact

400

300

200

100

-100

Net climate impact (kg CO,-eq/tonne of
generated waste)

-200

Figure 29: CH,, BC and other GHGs (CO,;, N,O) emissions reduction with
proposed strategies per ton of generated waste

90 Annex G.



CHa 1s the major cause for net climate impact, see Figure 28. Negative values has been resulted
for other GHGs (COz and N20) as a results of resource recovery from recycling activities and
avoidance of equivalent amount of those emissions from conventional processes.

Further, aggregated climate impact due to all kind of GHGs (CH4, CO2 and N20) and BC was
quantifies and illustrated in Figure 30. Total climate impact mitigation potentials from MSW
management through the proposed seven strategies in projected years of 2025, 2030 and 2040
relative to 2010 base year practice is 32%, 48% and 56% respectively.

® Climate impact from BC emission per tonne of generated waste (kg CO,-eq/tonne)

450.0 B Climate impact from GHGs emission per tonne of generated waste (kg CO,-eq/tonne)

400.0
3500 32% reduction
300.0 48% reduction
250.0 56% reduction
200.0
150.0
100.0

50.0

0.0

2010 2025 2030 2040
Year

Total climate impact (kg of CO,-eq/ton
of generated waste)

Figure 30: Overall climate impact reduction potential through proposed
strategies

These results have been achieved by providing improved waste collection service, scaling up
interventions targeting the open burning, and promoting maximum resource recovery
(composting and recycling) including by encouraging waste separation and improving the
conditions of open dumping and control disposal practices. GHGs and SLCP reduction
measures can be accommodated both through strategic planning and selection of appropriate
climate-friendly technologies while making efforts to terminate/enhance the condition of
conventional disposal practices. As such, a well-designed, integrated waste management
system represents an important means of implementation for achieving climate-change
mitigation targets in the Philippines. Overall, these findings of quantitative analysis highlight
the need for developing a national framework aimed at addressing SLCPs from MSWM,
together with its timely and necessary application.
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Annex H.
Photo Gallery

Photos from 1% FGD, September 5-7, 2018
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SLCP Strategy

Photos from 2™ FGD, November 6-8, 2018

Annex H. 93



Photos from Public Consultation, November 29, 2018
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Photos from NSWMC Committee on Climate Change Meeting, December 17, 2018
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