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Outline:

Philippine GHG Reporting Framework

NDC Policies and Measures of the Waste and IPPU Sectors

Experience in Accounting Waste and IPPU GHG Emissions 

Proposed IPPU and Waste Sector Reporting Template

Challenges, Needs and Way Forward



NATIONAL INSTITUTIONAL ARRANGEMENTS 
(Executive Order 174 series of 2014)

Climate Change Commission

Department of Environment 
& 

Natural Resources
Department of Energy Department of Transportation Department of Agriculture & 

Philippine Statistics Authority

Lead Agencies:
• Conduct and monitor sector specific 

GHG inventory
• Report GHGI to CCC based on agreed 

reporting scheme

CCC as Overall lead
• Provide direction and guidance
• Develop archiving reporting 

monitoring and evaluating GHGI
• Provide continuous capacity building

Waste, IPPU, FOLU Energy Transport Agriculture

local government units academe

private sector public institutions
• participate, complement, and assist in the implementation of the 

PGHGIMRS

Philippine Statistics 
Authority

• assist in data collection and 
analysis

Support Institutions



Legal Bases

EO 174 
Guidance 
Document

• Climate Change Act as Amended mandates the CCC to 
formulate strategies to reduce GHG emissions

• Executive Order No. 174, s.2014: institutionalizes the GHG 
inventory management and reporting system in relevant 
government agencies to enable the country to transition 
towards a climate-resilient pathway for sustainable 
development, and ensuring appropriations for sectoral 
PGHGIMRS implementation

• CCC Resolution 2018: Guidance Document to aid agencies 
in preparing and submitting GHGI



Review of the 2006 
IPCC Guidelines

Overview of IPCC GL

Orientation on the IPCC 
tool

*Participation in 
Regional Training 

Workshops

Comprehensive Data 
Assessment aligned 
with 2006 IPCC GL

Data Assessment

Data Sharing Policies 
and Protocols

Proxy Data Discussion

Institutional 
Arrangement

Country-specific 
emission factors

Institutional 
Arrangement 
Discussions

Data Collection Matrix

Roles and 
Responsibilities

Identifying appropriate 
legal issuance

*Participation in 
Regional Training 

Workshops

2006 IPCC Tool 
Training

Overview of Sectoral 
Emissions/Removals

Training on the IPCC 
tool

Actual data input

*Participation in 
Regional Training 

Workshops

Developing Country-
specific emission 

factors

Overview of the 
Sectoral Emissions

Methodological 
Approach to Estimating 

Country-specific EFs

Data Collection 
Discussion

Institutionalizing data 
collection

Peer to Peer Learning 
Exchange

Presentation of initial 
results

Discussion on Key 
Challenges 

Receive 
Recommendations from 

Experts to Address 
Challenges

QA/QC Workshop

Overview of QA/QC

QA of the inventory

Presentation of findings 
and prioritization of 

recommended 
improvements to be 

done 

Post-issuance of EO-174

Capacity Building Initiatives to Institutionalize the National 
GHG Inventory to Key National Government Agencies



Greenhouse Gas Emissions Profile 
• Philippines emits an average of 1.98 metric tons of carbon dioxide equivalent (CO2e) per capita in 

2020, or considerably below the global average of four metric tons per capita and contributes less 
than 1% of global emissions

Source: Climate Change Commission; Figures converted by DENR from gigagrams of CO2 equivalent (GgCO2e) to million metric tons of CO2e ( MtCO2e).

GHGI Year 1994 2000 2010 2015 2020

Methodology 1996 IPCC 1996 IPCCf 2006 IPCC 2006 IPCC 2006 IPCC

GWP SAR SAR AR4 AR5 AR5

Sector GHG Emissions (MtCO2e)

Energy 50.038 69.667 77.279 106.143 129.286

Industry/IPPU 10.603 8.610 8.363 15.297 16.772

Agriculture 33.130 37.003 43.152 52.704 54.080

FOLU/LULUCF –0.126 –105.111 –37.007 35.668 –25.935

Waste 7.094 11.559 15.559 23.176 30.122

Total (without FOLU) 100.864 126.879 144.352 197.319 230.260

Total (with FOLU) 100.738 21.767 107.345 232.988 204.325
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Greenhouse Gas Emissions Trends

• Energy Sector:  top two emission sources are the transport and energy 

• Agriculture Sector: top emission source is  rice cultivation, followed by 
domestic livestock
➢Domestic livestock emissions come from enteric fermentation and 

manure management 
• Waste Sector: top source of emission  is wastewater treatment and 

discharge, dominantly from domestic wastewater treatment and 
discharge, followed by solid waste disposal

• IPPU Sector: top emission sources are the cement industry and 
refrigeration and air-conditioning (RAC) industry
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ETF vis-a vis existing MRV REPORTING THEMES

Biennial Transparency 
Reports

National greenhouse gas 
inventory

Progress made in implementing 
and achieving national determined 

contributions under Article 4

Climate change impacts and 
adaptation underArticle 7 (as 

appropriate)

Transfer of technology

Research and systematic
observation

Education, training and public 
awareness

Capacity-building

Information and networking

Biennial Update 
Reports

National greenhouse gas 
inventory

Mitigation actions and their
effects

Finance, technology and 
capacity-building needs

National
Communications

National greenhouse gas 
inventory

Programmes containing 
measures to facilitate adaptation 

to climate change

Programmes containing 
measures to mitigate climate 

change

Constraints and gaps, and related 
financial, technical and capacity-

building needs

Article 4.1 and 12.1 of the Convention; 
Decision 17/CP.8

Cancun Agreements (1/CP.16);
Durban Outcomes (2/CP.17)

Financial, technology transfer 
and capacity-building support 
needed and received under 

Articles 9, 10, 11

Article 13 of the Paris Agreement;
decision 18/CMA.1



BTR Process



BTR Technical Working Group

• As a contingent measure, the CCC established 
an interagency Technical Working Group to 
develop the Philippines’ BTR.

• On 19 October, the CCC requested an official 
nomination from NGAs and invited local climate 
change experts to join the TWG.

• BTR-TWG convened last 30 October 2024 in an
organizational meeting to discuss the work plan
for the BTR development

• The CCC created an internal Special Working 
Group to efficiently allocate and manage the 
preparation of the individual chapters of the BTR.



Areas of Improvement
• Greenhouse Gas Inventory

1. Capacity-Building activity for the Agriculture Sector (PSA, DA, and CCC)
2. Emission Factor for recalculation (Agriculture Sector)
3. Improve coordination for data collection (cross-cutting)
4. Ongoing study for Livestock Tier 2 emission estimation (Agriculture)
5. Capacity-building activity for the Transportation Sector (DOTr and CCC, [or DOE])
6. Improve data collection for open burning, fossil liquid waste, incineration, thermal treatment, slaughterhouses (solid waste

sector)
7. Formulate appropriate policy instruments to partner with DOH for hospital and clinical hazardous wastes (solid waste)
8. Improve characterization and matching of categories for hospital and clinical hazardous wastes (solid waste)
9. Establish a rendering facility for slaughterhouses’ waste (solid waste)
10. Integrate into the existing reporting system of concerned DENR agencies (hazardous solid waste)
11. Improve LGU adoption of updated WACS guidelines (solid waste)
12. Develop studies for industrial wastewater for improved parameters on wastewater generation and influent COD per

industry type 
13. Capacity-building for data collection (wastewater)
14. Improve the validation process for domestic wastewater
15. Improve coordination with the Private Sector in reporting GHG emissions (IPPU)
16. Establish a partnership with DOE’s database on the Philippine Energy Labelling Program for RAC sector (IPPU)
17. Clarification with expert on iron and steel furnace in the Philippines (IPPU)
18. Support for readiness of Energy sector on using Tier 2 approach (energy) – training and activity data
19. EF from biomass energy use liquid fuel (energy)
20. Improve capacity on data generation for EBT – energy consumption (energy)
21. Identification of facilities considered for energy generation or autoproducer (energy)



Areas of Improvement
• Tracking NDC Implementation Progress

1. Provision of guidelines and template for tracking NDC progress, harmonized with data collection
for GHG inventory (cross-cutting)

2. Formulate policies to submit information necessary for reporting updates on NDC and GHG 
Inventory from implementing agencies e.g., NGAs, private sector (cross-cutting)

3. Extend CCET to private sector (cross-cutting)
4. Establish incentive system for private sector and LGU on NDC implementation (not necessary

monetary)
5. Capacity-building for mitigation and economic assessment and analysis (per project/PAM) 

(cross-cutting)
6. Integrate specific provision for regular reporting for data collection to DOTr (transport sector)
7. Updating of Philippine Green Employment Model (just transition)
8. Support to identify social cost (cost of transition) (just transition)
9. Toolkit (for technology and capacity-building) for just transition for entity-level (just transition)
10.Increase allocation of resources for implementing and monitoring NDC (workforce and funding)

(cross-cutting)
11.Clarity and guidance on NDC to be achieved through Article 6 and carbon markets



IPPU and Waste Sector PAMs
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TOTAL EMISSION 
REDUCTIONS

59
million tonnes 

CO2e

■ Substitute clinker with supplementary cementitious 
materials (SCMs) in cement production 

■ Shift to low Global Warming Potential  refrigerants in 
Refrigeration and Air-Conditioning  industry

■ Establish dedicated and efficient destruction facility for 
Ozone-Depleting Substances and Hydrofluorocarbons 
(HFCs)

■ Promote the use of alternative fuel and raw materials in 
cement co-processing

■ Install waste heat recovery facilities in cement plants
■ Increase use of cullet in glass production

IPPU Sector Mitigation PAMs

INDUSTRIAL 
PROCESSES AND 

PRODUCT USE (IPPU)



TOTAL EMISSION 
REDUCTIONS

66
million tonnes 

CO2e

■ Increase methane capture, utilization, and flaring at 
sanitary landfills

■ Reduce methane and other gas emissions from landfills 
through composting of organic wastes and use of eco-
efficient soil cover to lay on top of waste

■ Expand septage and sewerage treatment facilities in 
highly urbanized cities (HUCs) and other cities outside 
Manila Bay

■ Promote industrial wastewater systems/technologies 
that consider the capture and utilization of biogas in an 
anaerobic system

Waste Sector Mitigation PAMs

WASTE SECTOR



Waste and IPPU Sector 
Mitigation Target

*IPPU and Waste Sector's Mitigation Target in Tonnes Carbon Dioxide Equivalent 
(tCO2e)

Sector 2023 2024 2025 2026 2027 2028

Waste 757,840 799,680 830,690 885,057 1,043,535 1,078,354

IPPU 327,624 393,307 466,834 541,803 619,205 706,755

Total 1,085,463 1,192,987 1,297,524 1,426,861 1,662,739 1,785,109

*as reflected in the PDP 2023-2028

• The mitigation target for IPPU and 
Waste in 2025 is 1,297,524 tonnes 
carbon dioxide equivalent (tCO2e) of 
which 830,690 tCO2e is from the 
Waste sector and 466,834 tCO2e is 
from industrial processes & product 
use (IPPU) , thru the ff:

• * For waste sector, composting, 
methane recovery in sanitary landfill 
for energy, anaerobic digestion of 
municipal solid waste with methane 
recovery and the expansion of 
wastewater treatment facilities 
within Manila Bay Area.

For the industry  sector, the PAMs include: 
Substitution of Clinker in Cement Production, Shift to Low 
GWP Refrigerants in the Refrigeration and Air-
conditioning (RAC) Industry and Increase Use of Cullet in 
Glass Production.



Experience in Accounting GHG Emissions 
in the IPPU and Waste Sector
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Methodological Tiers

Tier 1 Tier 2 Tier 3

GHG AD EF GWP GHG AD EF GWP GHG AD EF GWP

• Activity Data: General 
• Emission Factor: (National statistics and 

IPCC default emission factors)
• GWP: Published GWP

• Activity Data: Specific (Types)
• Emission Factor: (National statistics 

and country-specific emission 
factors, partly plant-level data)

• GWP: Published GWP

• Activity Data: Disaggregated/Per component
• Emission Factor:  Plant-level Data
• GWP: Published GWP



IPPU Categories



Sources of CO2 Emissions in Cement Production Process



RAC Sector GHG Inventory 2019

• The Refrigeration and Air Conditioning Greenhouse Gas 
Inventory was completed and published in August 2019

• Completed through the efforts of staff from the Climate 
Change Division and Philippine Ozone Desk of the 
Environmental Management Bureau of the Department 
of Environment and Natural Resources 

• Endorsed to the Climate Change Commission as inputs to 
Nationally Determined Contribution (NDC) projections

• Energy efficiency gains in the shift towards natural 
refrigerants were also calculated contributing to 
mitigation in the energy sector

1/21/2025 Philippine Experience GHG Inventory Page 21



Primary Data Collection

1/21/2025 Philippine Experience GHG Inventory Page 22

• Primary data collection from Top UAC and Dom Ref Manufacturers and Distributors for the 
Philippines with enforcement support from the DENR EMB Regional Offices

• DIS surveys were completed by manufacturers, though partial data 



RAC Subsectors covered by the GHG Inventory
1.Stationary Air Conditioning

• Self-Contained ACs (Window 
type)

• Split-type ACs (Ductless) 
• Ducted Splits
• Multi-splits, VRF, VRV

2.Mobile Air Conditioning
• Cars, Buses and Trucks

3.Domestic Refrigeration

4.Transport Refrigeration
• Trailers, Vans and Trucks

1/21/2025 Philippine Experience GHG Inventory Page 23

4.Commercial Refrigeration
−Stand alone units
−Condensing units
−Centralized systems in supermarkets

5.Industrial Refrigeration
−Process chillers
−Condensing units 
−Stand-alone units

6.AC Chillers

Statistical and Proxy data was utilized 
for emissions best estimates but data 

gaps 
Relatively robust from government 

databases (DOE-PELP, LTO MVIS, NMIS)



Philippine Experience GHG Inventory1/21/2025

Understanding the calculation process
• Key parameters

• Stock (number of equipment units in use)
• Share of refrigerant (e.g. 40% of equipment stock contains R22 and 60% R410A)

• Stock can be derived from sales data or directly estimated
• Develop sales/stock time series
• Derive substance amounts available for management from equipment reaching its end-of-life 

using refrigerant charge/blowing agent content and recovery factor

Consultancy services 
provided by HEAT GmbH



Sales figuresProduction Import Export + - =

Empirical data

Extrapolation

1990 2023

Stock figures

Sum up sales figures over life time of
equipment to get stock figures

Sa
le

s f
ig

ur
es

CFC sales figures HCFC sales figures

HFC sales figures Total sales figures

1 2 3 4

6

×

ODS/HFC bank

7

5

Initial charge/
blowing agent content

1/21/2025 Philippine Experience GHG Inventory 25



Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
100 200 300 400 500 600 700 800 900 1,000 1,100 1,200 1,300 1,400 1,500

�
𝑖𝑖=2009

2023

Sales figuresStock = 

ODS/HFC banks = Stock  *  initial charge
= 12.000 units * 1 kg = 12.000 kg

ODS/HFC potentially available for management = Sales figuresi=2009 * initial charge
= 100 units* 1 kg = 100 kg

ODS/HFC effectively available for management = ODS potentially available for
        management * recovery rate

= 100 kg * 5% = 5 kg

=  12.000 units

Processing the data

Philippine Experience GHG Inventory page 26



Apply linear interpolation to estimate annual data points, 
apply suitable equipment lifetime as developed in step 4

Stock = e.g. in 2030

ODS/HFC banks = Stock  *  initial charge

ODS/HFC potentially available for management = Sales figuresi=projection year-LT * initial charge

ODS/HFC effectively available for management = ODS potentially available for
        management * recovery rate

Year 2023 2024 2025 2030 2035 2040 2045 2050
Sales 1500 1500*(1+g) 1500*(1+g)2 1500*(1+g)7 1500*(1+g)12 1500*(1+g)17 1500*(1+g)22 1500*(1+g)27

Estimate sales figures
based on estimated
annual growth g

Refrigerant
share e.g. 410A 
in split ACs

80% 65% 50% 5% 0% 0% 0% 0% Estimate share based on 
trends and KIP 

�
𝑖𝑖=2030−𝐿𝐿𝐿𝐿

2030

Sales figures

Projection of banks

Philippine Experience GHG Inventory page 27



Wastewater Treatment Systems and Discharge Pathways

28
Training Materials for National Greenhouse Gas Inventories

Consultative Group of Experts (CGE)



Industrial Wastewater: CH4 Emissions

CH4 Emissions : CH4 emissions in inventory year, kg CH4/yr

TOWi  : total organically degradable material in wastewater from industry i in inventory year, kg COD/yr

 i : industrial sector

Si : organic component removed as sludge in inventory year, kg COD/yr

EFi : emission factor for industry i, kg CH4/kg COD for treatment/discharge pathway or systems. If more than 
one treatment practice is used in an industry this factor would need to be a weighted average.

Ri : amount of CH4 recovered in inventory year, kg CH4/yr

• Industrial wastewater may be treated on-site or released into domestic 
sewer systems

• The CH4 emissions from industrial wastewater treatment (on-site):

( )[ ]∑ −•−=
i

iiii REFSTOWEmissionsCH 4
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Training Materials for National Greenhouse Gas Inventories

Consultative Group of Experts (CGE)



Industrial Wastewater: CH4 Emissions

TOWi : total organically degradable material in wastewater for industry i, kg COD/yr

i : industrial sector

Pi : total industrial product for industrial sector i, t/yr

Wi :  wastewater generated, m3/t product

CODi : chemical oxygen demand (industrial degradable organic component in wastewater), kg COD/m3

 

• Activity data is the amount of organically degradable material in the 
wastewater (TOW):

iiii CODWPTOW ••=

30
Training Materials for National Greenhouse Gas Inventories

Consultative Group of Experts (CGE)



2006 IPCC Guidelines for National Greenhouse Gas Inventories



Industrial Wastewater: CH4 Emissions

EFj : emission factor, kg CH4 / kg COD

j : each treatment/discharge pathway or system

Bo : maximum CH4 producing capacity, kg CH4/kg COD

MCFj : CH4 correction factor (fraction)

 

• Emission factor for each treatment/discharge pathway/systems

jj MCFBEF •= 0

32
Training Materials for National Greenhouse Gas Inventories

Consultative Group of Experts (CGE)



2006 IPCC Guidelines for National Greenhouse Gas Inventories



Total Waste Generation 

Solid Waste 
Disposal Sites

Biological 
Treatment of 

Waste

Incineration 
and Open 
Burning

Recycling Uncategorized

Sanitary Landfill 
Facility

Controlled Dump 
Facility

Open Dumpsite

Composting

Anaerobic Digestion 

Incineration

Open Burning

Population Per capita 
generation

Uncategorized Solid Waste: CH4 Emissions



SCMAR



 Issued on March 15, 2016
 It was developed in compliance with the mandate of RA 9003 to 

develop waste minimization and reduction auditing procedures for 
evaluation process. 

 For LGU
 Self-monitoring tool to determine the status of its compliance to 

specific provisions of the RA 9003 and help them determine the 
necessary and appropriate strategies to be implemented.

 For EMB
 SWM Field validation;
 Computation for percentage/rate of compliance to specific 

mandates of the Act both at the regional and national level;
 Identification of best practicing LGUs for our recognition; and 
 May be a useful input to Greenhouse gas calculations and 

inventory on the waste sector.

SCMAR Background
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Enhancement of SCMAR

Through series of workshop and meeting together with the 

Department of Interior and Local Government (DILG) 

and Metro Manila Development Authority (MMDA) 

and Climate Change Service of DENR, as well as the 

members of the National Solid Waste Management 

Commission (NSWMC), the LGU-SWM-SMAR was 

ehanced to respond with the needs of common and 

harmonized data for the agencies.



SUBMISSION OF SCMAR

The modified LGU-SWM-SCMAR form will serve 
as the annual monitoring system and shall be 
accomplished/prepared by the LGU’s 
Environment and Natural Resources Officer 
(ENRO) or Equivalent Solid Waste Management 
Officer to be certified by the Local Chief 
Executive.

LGU shall submit the accomplished form on an 
annual basis. SCMAR forms covering activities for 
the year shall be submitted  by the end of 1st 
quarter (March 31) of following  assessment year.

Example: For year 2023 assessment report, the 
deadline of submission will be on March 31, 
2024.

38

The submission* of SCMAR may done through:

• Printed or hard copies - Submission of the required 
number of (completed and signed) copies to the 
EMB RO concerned.

• Electronic submission - E-mail the accomplished 
report to the EMB RO concerned.

• Online submission – waiting for the program to 
complete.

The EMB RO shall complete the procedural, technical 
and/or substantive review of the submitted 
accomplished SCMAR forms within fifteen (15) working 
days. Absence of actions/communication from the 
EMB RO concerned within the prescribed period shall 
be deemed as acceptance of the SCMAR submitted. 
The EMB RO shall consolidate the forms for submission 
to EMB CO.



Excel Form

39

Online System



IPPU Data Collection Matrix (Excel)
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Wastewater Data Collection Matrix



Solidwaste Data Collection Matrix



Proposed IPPU and Waste Sector 
GHG Reporting Template



Draft Template for GHG Accounting and Reporting



1.A Cement Production



1.B Lime Production



1.C Glass Production
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1.D Other Process Use of Carbonates
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2.A Ammonia Production
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3.A Iron and Steel Production
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Challenges/Needs on GHG Reporting

• Lack of data and information for accurate GHG estimation and mitigation analysis.
• Lack of understanding on the cost and benefits on use of wastewater treatment 

technologies with methane recovery. 
• A feasibility study is needed to look at the viability of utilizing the appropriate 

methane recovery technology in industries discharging high-COD wastewater. 
• Technology demonstration may also be needed.
• Institutionalization of GHG reporting and tracking of mitigation implementation.



Way Forward

• Pilot testing of the draft GHG reporting template
• Harmonized government policies and guidelines and alignment of the 

private sector
• Conduct of training and capacity building activities 
• Establishment of an incentive mechanism on GHG accounting and 

reporting



Thank you
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