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1. Summary

1.1. Introduction 

Carbon dioxide (CO2), a primary driver of climate change, is responsible for more than 

half of the total current warming impact of human-caused emissions1. Emitted CO2 

remains in the atmosphere for hundreds of years, absorbing heat that contributes to 

a warming effect even after initial CO2 concentrations start falling. Taking this into 

consideration, mitigation efforts solely focused on CO2 will not be effective for slowing 

climate change in the near term, and need to be complemented by other measures 

addressing other potent greenhouse gases (GHG).  

It is therefore crucial that mitigation strategies also focus on the reduction of short-

lived climate pollutants (SLCPs), including methane (CH4), tropospheric ozone (O3) 

hydrofluorocarbons (HFCs), black carbon (BC), among others, which are responsible 

for as much as half of global warming not caused by CO2 and possess atmospheric 

lifetimes of less than 20 years.  

Cities are on the front-line in reducing emissions from the solid waste sector.  

Municipal solid waste (MSW) landfills comprise the third largest source of global 

anthropogenic methane emissions2, and open burning of garbage and incomplete 

combustion of fossil fuels from waste trucks emit black carbon and other air toxins as 

well as GHG3.   

1 EESI (2013): Short-Lived Climate Pollutants: Why are they important, Environment and Energy Study Institute 

(EESI), Washington DC, http://www.eesi.org/files/FactSheet_SLCP_020113.pdf 

2 United Nations Climate Change (2015): Mitigating SLCPs from Municipal Solid Waste Sector, 

https://unfccc.int/news/mitigating-slcps-from-the-municipal-solid-waste-sector 

3 EESI (2013): Landfill Methane, Environment and Energy Study Institute (EESI), Washington DC,  

http://www.eesi.org/files/FactSheet_Landfill-Methane_042613.pdf 

http://www.eesi.org/files/FactSheet_Landfill-Methane_042613.pdf
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National and sub-national authorities across the Asia-Pacific region face a number of 

challenges with reducing SLCP emissions from the MSW sector. These challenges 

include improper waste management (i.e., separation, collection and treatment), open 

burning of bio-waste and increasing amounts of waste being inadequately disposed 

in open dumpsites.  

In this context, the Climate and Clean Air Coalition (CCAC) established the Initiative 

“Mitigating Short-Lived Climate Pollutants from the Municipal Solid Waste Sector 

(MSW Initiative)”. The overarching goal of MSW Initiative is to foster partnerships, 

political will and technical capacity that directly support cities to take action on 

methane and black carbon reduction and management. One key aspect of this work is 

the provision of capacity building for national and local governments aimed at 

promoting the sharing of best practices, supporting strategy planning and 

encouraging city-to-city mentoring on effective measurement and mitigation of SLCPs. 

IGES has been actively involved in the MSW Initiative since 2012, during which time it 

has engaged with a number of cities across the region with the provision of technical 

assistance and guidance on climate-friendly waste management practices and 

approaches.  In addition to carrying out trainings towards the preparation of relevant 

action and work plans for reducing SLCPs, contributions have also included the 

development of an SLCP quantification tool designed to assist public authorities with 

conducting a rapid assessment of emissions, and inform improved decision making on 

the identification of alternative waste management options that will lead to the 

reduction of SLCP emissions.  

Following these activities, IGES, in cooperation with the Philippine’s Department of 

Environment and Natural Resources (DENR) and National Solid Waste Management 

Commission (NSWMC), organized a regional workshop from 2-4 April 2018 focused 
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on the use and operationalization of the SLCP quantification tool during the planning 

and implementation of the climate friendly waste management work plans.  This report 

documents the proceedings of the workshop, which was designed to raise awareness, 

facilitate dialogue and promote knowledge sharing on effective SLCP mitigation 

actions in the MSW sector, with a view towards fostering a network of engaged actors 

from across the Asia-Pacific region. 

A total of nine cities from across the region (Thailand, Myanmar, Cambodia, Indonesia 

and Philippines), as well as one Philippines’ province, attended the workshop, which 

over the course of three days featured active participation from municipal 

governments, DENR, and IGES.  Workshop discussion 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 municipal waste sector in view of policy, technology and finance issues.  A site visit 

was also conducted to observe good practices associated with MSW management and 

encourage the documentation of options for future SLCP mitigation in future city 

action plans. 

 

1.2. Objectives  

The main objectives of this regional workshop are:   

• To raise awareness about municipal solid waste management (MSWM) and its role 

in achieving the global climate and Sustainable Development Goals (SDG) agenda, 

including actions at the national and local government levels;   

• To provide an overview of the work of CCAC-MSW Initiative, aimed at encouraging 

peer-to-peer learning among regional cities on SLCP mitigation strategies in the 

municipal solid waste sector; 
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• To facilitate knowledge sharing across the region on good practices related to 

climate smart waste management, discussing options for aligning activities with 

long-term development efforts; and  

• To provide training on the MSW Initiative SLCP Emissions Quantification Tool 

(EQT) and Rapid City Assessment Tool. These tools will be used to support the 

development of relevant city-level action and work plans that indicate concrete 

pilot actions for SLCP/GHG reductions. 

 

1.3. Expected Outcomes 

The main expected outcomes of the workshop included an enhanced understanding 

about effective strategies and interventions for mitigating SLCPs across different 

stages of municipal solid waste management, with an initial calculation of potential 

SLCP reduction targets that can be reflected in future City Action Plans.  In addition, 

the workshop provided a venue for identifying opportunities for city-to-city 

cooperation between regional stakeholders involved in waste management with the 

aim to build a network and community of practice. 

 

1.4. Follow-Up Activities  

The workshop will be followed up by a series of webinars in 2018 that will further 

elaborate on the use of the EQT, providing technical assistance towards the 

development of city-level action and work plans that outline measurable SLCP 

mitigation interventions under CCAC-MSW Initiative.   A final regional workshop aimed 

at discussing main outcomes and lessons learned from these exercises is also planned 

for the end of 2018. 
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2. Proceedings 

2.1. DAY 1: 2nd APRIL 2018 

Opening Session 

Welcome Message: Hon. Eveilo “Bing” Leonardia, Mayor, Bacolod City 

The Bacolod City Mayor provided 

opening remarks, expressing his 

great privilege to host the event, 

noting the importance of 

environmental and climate change 

issues both at the local and global 

levels. The Mayor thanked all 

participants and wished the workshop success, adding that he hoped the city is 

conducive to the learning of all those concerned and that the outputs of the meeting 

contribute to a healthier and greener planet.  

 

Keynote Address: Mr. Crispian N. Lao, Commissioner and Vice-Chair, National Solid 
Waste Management Commission (NSWMC)  

Mr. Lao welcomed all participants and 

international partners to the 

workshop.  He noted that in the 

Philippines, economic growth is 

associated with an increase in social 

and environmental challenges faced 

both by national and local authorities, 
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including the improper management of solid waste, a contributing factor to climate 

change.  Mr. Lao outlined the main objectives of the workshop, which are to raise 

awareness on MSW and its role in mitigating SLCPs, to encourage learning through 

sharing of strategies and best practices in SLCPs mitigation and measurement, and to 

encourage cooperation in achieving these goals over the long term.  Mr. Lao closed 

by stating the Philippine national government is ready and willing to support local and 

international partners in this effort. 

 

Workshop Introduction: Dr. Premakumara Jagath Dickella Gamaralalage, Senior 
Researcher/ Program Manager, IGES 

After acknowledging the support provided by local and national Philippines partners 

and highlighting the leading role the country is playing in the CCAC partnership, Dr. 

Premakumara then proceeded to provide background on how SLCPs are linked to 

waste management in view of the expected outcomes of the workshop.  Noting that 

BC, CH4, and HFCs have yet to be fully factored into Intergovernmental Panel on 

Climate Change (IPCC) metrics, he indicated that the scientific community is 

increasingly citing the importance of SLCPs in effectively addressing climate change, 

as well as recognizing the associated co-benefits for public health and ecosystems.  

The two primary entry points for mitigating SLCPs in the waste sector include both fuel 

combustion from transport along with open burning, both of which contribute to BC 

emissions, together with final disposal—a main driver of methane emissions.  As the 

waste sector comprises the third largest source of GHG emissions and waste is 

primarily generated in cities, it is incumbent on concerned municipal stakeholders to 

examine the full life cycle of waste management.  

Further, Dr. Premakumara elaborated that most countries, including the Philippines, 

have set emissions reduction targets as set out by their Nationally Determined 
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Contributions (NDCs), and emphasized that reducing SLCPs can also help achieve the 

Sustainable Development Goals (SDGs). Dr. Premakumara summed up by highlighting 

the role that IGES plays in supporting policymakers and practitioners involved in CCAC-

MSW Initiative, especially with regard to data collection, formulation of action plans, 

planning of scenarios, and implementation of actions: notable examples include 

Phitsanulok in Thailand, Battambang in Cambodia, Surabaya in Indonesia, Rayong and 

Map Ta Phut in Thailand, and Cebu City in the Philippines. Lastly, he explained that the 

MSW Initiative has an emission calculations tool to measure GHG and BC emissions, 

developed by IGES for the MSW Initiative, which would be explained in detail over the 

course of the workshop.  In so doing, the workshop will help to facilitate information 

exchange between regional cities, with IGES supporting continued training and 

capacity building aimed at promoting city-to-city learning over the longer term.  

 

Session 2: MSWM and its role in achieving the global climate and SDG 

agenda 

Overview of Current MSWM Practices in the Philippines and Efforts to Align with 
National and Subnational Policies, Strategies, and Actions on Climate and SDGs: Mr. 
Rolando Abad, Jr., Climate Change Division, Department of Environment and Natural 
Resources (DENR) 

Mr. Abad explained that the Philippine’s Ecological Solid Waste Management Act 

(Republic Act 9003) was passed in 2000. It mandates segregation at source, achieving 

waste diversion of at least 25%, closure of dumpsites, and proper management of 

residual wastes. Further, the country’s Climate Change Act was passed in 2009. 
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Supporting policies include Executive Order No. 174, series of 2014, which mandates 

the institutionalization and sustainability of a GHG accounting and reporting system. 

For example, the Environmental Management Bureau (EMB) is mandated to lead the 

development of the inventory for the solid waste, wastewater, and industrial processes 

and product use sectors. The National Climate Change Commission (CCC) is the overall 

coordinating body, consolidates the reports, and is responsible for formulating the 

country’s Intended/Nationally Determined Contribution (NDC) as well as support 

related initiatives. The Philippines submitted its INDC on October 2015 and is now in 

the process of preparing and deciding upon the main activities under its NDC.  

Solid waste management activities proposed under the NDC presently under 

development are based on a 2014 study conducted by the United Nations 

Development Programme (UNDP) as part of its Low Emissions Capacity Building 
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initiative in the Philippines (LECB-Phils).  Nationally Appropriate Mitigation Action 

(NAMA) options for the waste sector include: 

• Scale up of the application of methane recovery technology 

• Waste to energy conversion of residual wastes 

• Improvement of solid waste diversion 

• Diversion of organic wastes for composting 

• Segregation of plastics, metals, and paper for recycling 

• Improvement of waste collection and disposal 

• Optimization of SW collection routing schemes  

• Closure of open and controlled dumpsites  

• Use of eco-efficient / methane oxidizing soil cover 

 

Overview of Current MSWM Practices and Institutional Setup in the Philippines: Ms. 
Liz Silva, NSWMC 
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Ms. Silva outlined the provisions of RA 9003, which include the establishment of an 

institutional support mechanism necessary to implement effectively the law. Solid 

waste management functions are distributed among national, regional and local 

government entities and the participation of relevant stakeholders is highly 

encouraged. RA 9003 through the creation of the NSWMC provides national level 

oversight and policy formulation. RA 9003 has also brought about the formation of a 

National Ecology Centre (NEC) under the Commission to provide capacity-building 

services on SWM. Regional Ecology Centres (RECs) further support the NEC.   

The NSWMC is chaired by the DENR Secretary and co-chaired by a representative from 

the private sector. DENR’s Environmental Management Bureau (EMB) provides 

secretariat support to the NSWMC, which is headed by an executive director 

nominated by Commission members and appointed by the chairperson. Under RA 

9003, the NSWMC was established with fourteen (14) members from the government 

sector and three (3) members from the private sector, each of which have different 

roles and mandates. 

Ms. Silva explained that Section 10 of RA 9003 states that the local government units 

(LGUs) are primarily responsible for the implementation and enforcement of the 

provisions of the Act within their respective jurisdictions. LGUs comprise of 81 

provinces, 145 cities and 1,489 municipalities, and 42,000 barangays nationwide. 

Barangays are the smallest political subdivision in the Philippines. Municipalities and 

cities are composed of many barangays. Under this purview, RA 9003 mandates that 

segregation and collection of solid waste is to be conducted by LGUs, specifically at 

the barangay level for biodegradable and recyclable wastes; the collection of non-

recyclable materials and special wastes is under the remit of the municipality.  
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Implementation of Waste Management Policies: The Case Study of Bacolod City: Mr. 
Rommel Palalon, Bacolod City Environment and Natural Resource Office (ENRO)  

Mr. Rommel Palalon, representing Bacolod City’s ENRO, thereafter presented on city-

level actions taken to scale up and improve waste management practices within 

Bacolod City.   

 

Bacolod City is the largest and highly urbanized city in the Province of Negros 

Occidental. It has 61 barangays (villages) and has a total area of 16,145 hectares. 

Population in 2015 was 561,875 and with an annual growth rate of 1.79%. Pre-

implementation activities undertaken for improving waste management in Bacolod 

included the reconstitution of the City Solid Waste Management Board (CSWMB) as 

well as various departments of the city government. Similarly, Bacolod implemented 

information, education and communication (IEC) activities to raise awareness about 

proper waste management practices among city residents. As the previous 
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administration had not strictly implemented waste segregation, a “no segregation, no 

collection” policy was reinforced. Since carrying out these interventions, 50 Material 

Recovery Facilities (MRFs) have been constructed.  National legislation on waste 

management, namely Republic Act 9003 (RA 9003) is enforced by the City Legal Office 

(CLO) and trainings have been conducted targeting community units (i.e., barangays), 

schools, waste vehicle drivers as well as street sweepers. The city has also made efforts 

to benchmark composting methods being carried out by the barangays.  

The City of Bacolod has constructed a sanitary landfill facility.  Built on April 20, 2012, 

the facility has already been formally transferred to the city by the contractor. In 

addition, all nine open dumpsites previous located at various locations throughout the 

city have already been closed, including the 4.5-hectare dumpsite in Barangay Felisa, 

which is presently being rehabilitated through a phased approach. 2.5 hectares already 

have soil cover. Other closure and rehabilitation activities include monitoring wells, 

leachate treatment ponds, compacting, and land stabilization. Lastly, Mr. Palalon 

indicated that Bacolod has also introduced a comprehensive Solid Waste Enhancement 

Program (SWEP) whereby the city collects garbage fees from local commercial 

establishments of which 50 percent is allocated towards financing barangay initiatives 

(approximately PhP 2 million per barangay). 

 

Question & Answer (Open Forum)  

 Ms. Maryani Yanti, Jambi City, Indonesia requested more details on the punishment 

for those who violate RA 9003 and how the city apprehends those who transgress 

the law. 
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 Bacolod City has ordinances against littering and illegal dumping.  First offense 

is PhP 500 or community service, with more strict penalties for repeated 

offenses.  The city has also established an enforcement team, who routinely 

monitor the city with a view to clamp down on illegal dumping. 

 Mr. Willy Irawan, Medan City, Indonesia asked more clarifications on the strong 

points of RA 9003. Is it outreach or enforcement method?  Is the “no segregation, 

no collection” policy driven by government or by the community itself? 

 RA 9003, or the Ecological Solid Waste Management Act of 2000, stipulates the 

respective responsibilities of the national, regional, and LGUs. LGUs are 

responsible for segregation, collection, processing and disposal. One distinct 

provision of the law is minimization of wastes, including recycling and 

composting of wastes. The law also provides for the mandatory closure of 

dumpsites and the use of more environmentally acceptable means of disposing 

residual wastes. LGUs have the responsibility of passing ordinances and 

implementing the local laws. 

 As far as effective implementation, as of last December, Bacolod City had to 

relaunch its segregation/collection program due to challenges involved with 

carrying out the law. Over the past three years, Bacolod City had to explain to 

61 barangays that waste should be separated accordingly. Ultimately, any 

genuine solution must address the culture of over consumption and disposal.  

 

Sustainability Assessment of MSWM Systems via Life Cycle Assessment (LCA), Dr. 
Nirmala Menikpura, IGES Fellow  

Dr. Menikpura started her lecture by explaining that the EQT is based on a standard 

LCA methodology. LCA is not a new concept and has often been used as a tool in the 
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environmental sector for assessing resource depletion and climate change. LCA can be 

applied to understand the environmental impacts associated with a product and/or 

service at all stages of their life cycle – from extraction of resources, through the 

production and use of the product, reuse, recycling or final disposal. Steps involved 

with conducting LCA include goal and scope definition (e.g., setting a boundary), 

inventory analysis (e.g., quantification of all inputs and outputs), impact-assessment 

(e.g., climate impacts, land conversion, acidification potential, toxicity), and 

interpretation of results (e.g., to apply in decision-making processes). 

Dr. Menikpura then went on to describe the conceptual framework for LCA in further 

detail.   LCA starts with an assessment of raw materials extraction, processing, 

manufacturing distribution, use of the product, and disposal or possible recovery. 

Analysis of these stages can include an evaluation of environmental interventions (raw 

material extraction; emissions in air, water and soil; physical modification of natural 

area such as land use conversion, noise, etc.); intermediate assessment, and end-point 

impacts.  Taken together, a multidimensional sustainability assessment based on LCA 

should consider actions that are economically viable; environmentally beneficial, and 

lead to measurable improvements in quality of life.  Using LCA to examine waste 

management potentials such as recycling can be taken as an example.   

For instance, it is clear that MSWM becomes progressively more complex with an 

increase of waste volumes. Most developing Asian countries practice open burning 

and non-engineered landfilling as their primary means of disposal. Emissions include 

CH4, Ammonia (NH3) and Hydrogen Sulfide (H2S) (both contributors to acid rain), as 

well as Volatile Organic Compounds (VOCs) and heavy metals, posing health issues to 

local communities.  
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Similarly, GHGs and SLCPs are emitted at each step of the waste management process. 

In waste collection, combustion of fuel releases CO2 and BC. Operational activities emit 

CO2, CH4, BC and disposal emits large amounts of CH4. 

 

Integrated SWM stands as the most promising practical solution to achieve more 

sustainable SWM for all waste media, including solid, liquids and gases.  All types of 

recycling stand to yield reductions in resource and energy consumption as compared 

to virgin production; likewise, mitigation via resource recovery from waste shows 

remarkable potential compared to baseline scenarios. 

Dr. Menikpura closed her presentation by discussing some of the challenges and 

opportunities associated with applying LCA to SWM.  Challenges include the high 

amount of data required, which requires human and associated financial resources in 

which to collect and process.  On the other hand, there are also a number of identified 

opportunities, such as the potential to contribute to a country’s national sustainable 

development agenda, and improving research capacities such as through the 

establishment of a national life cycle database, among others. 

 

Introductions by Regional Participant Cities 

This session allocated time for participating cities to share information on their specific 

waste management context, focusing on the following aspects:  

 City background 

 Current waste management system 

 Good practices and innovations 

 Identified priorities for future waste management 
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 Waste management challenges 

 

Mr. Phorpminea Hing, Deputy Governor, Kampong Chhnang Municipality, Cambodia 

Kampong Chhnang Municipality is located in Kampong Chhnang Province, in central 

Cambodia, approximately 91 km. from the capital city of Phnom Penh.  Waste 

management in Cambodia is defined at the national level, based on Sub decree No. 

113 S.E., which classifies waste as “items, materials or products generated from daily 

activities that do not contain toxins or hazardous substances”.  Likewise, urban solid 

waste refers to solid waste generated strictly from business activities or services absent 

of toxins or hazardous substances; hazardous waste on the other hand concerns solid, 

liquid, gaseous, or other harmful substances that pose a risk of damage to humans or 

the natural environment.  In general, solid waste management is not sufficiently 

practiced in Cambodia for several reasons: a lack of public concern about waste 
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management, infrequent and limited waste collection services, and a general 

dissatisfaction with existing services.  In Kampong Chhnan, a service agreement with a 

private contractor for conducting collection, transport and disposal was only 

formalized within this year.    

 

Waste management typically is either collected at the household level and transported 

to the local landfill or illegally disposed of at various locations around the city. Valuable 

recyclable materials are retrieved by waste pickers at the landfill site or are purchased 

by scrap dealers, who in turn resell them to recycling firms that market them to 

international foreign buyers outside of the country.  Main challenges concerning waste 

management in Kampong Chhnang include the absence of source segregation, limited 

public participation in waste management such as fee payment, limited capacities of 

waste collectors, and lack of effective law enforcement capacities to apprehend 
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violators, among others.  In line with these challenges, the city has outlined several 

priorities for waste management including construction of a final disposal site 

following technical standards, raising public awareness about good practices especially 

source segregation, as well as supporting an enabling environment for encouraging 

investment into the sector. 

 

Ms. Mariani Yanti, Ph.D, Head of Environmental Department, Jambi City, Indonesia 

Jambi City, located on the 

Indonesian island of Sumatra, 

covers 169.53 km2, comprising 

0.38% of Jambi Province in total.  

The current population is 

734,000 residents with a growth 

rate of roughly 3 percent.  Jambi 

City is divided into 11 sub 

districts and consists of 62 villages.  The city faces a number of environmental issues 

and challenges including high population growth, decreasing availability of food, water 

and housing due to higher populations, declining quality of natural resources, and 

vulnerability to climate change.  At the same time, the city has implemented several 

waste minimization and resource recovery initiatives over the years.  Examples include 

the introduction of composting facilities, the conversion of the local dumpsite to an 

integrated resource recovery centre, including a sanitary landfill with landfill gas 

capture/waste-to-energy capabilities, as well as the institution of waste banks in all 

sub districts and schools.  Main challenges for the city in terms of waste management 

include financial limitations, human resource constraints, and low public awareness 
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about the need to carry forward waste management initiatives over the long term.  

Future priorities for the city involve further reducing waste generation rates, increasing 

waste collection rates, and implementing waste separation at source. 

 

Mr. Willy Irawan, Head of Sub-Division for Environment and Spatial Planning, Medan 
City, Indonesia  

Medan City occupies 265, 210 

km2, making up approximately 

3.6 percent of the total area of 

North Sumatra.  In 2017, the 

city was estimated to host 

roughly 2.7 million people 

with a waste ratio of 0.6 kg. per 

capita, which equals to 1,286 

tons per day of waste.  Medan City has solid waste service coverage of about 80 

percent, though with total waste generation increasing the local landfill is anticipated 

to soon exceed its capacity.  71 percent of the landfill is currently occupied. 

In terms of good practices, the city has established several waste transfer stations, 

waste banks and composting sites to promote greater separation of waste.  Presently 

the main challenges faced by the city in terms of waste management involve fostering 

behavior change around 3R (reduce-reuse-recycle) practices, as well as building 

public-private partnerships in the waste sector.  Future priorities for the city include 

the formulation of an integrated waste management policy with a focus on increasing 

waste recovery rates, optimizing annual budgeting and expenses for waste 

management, upgrading the city’s final disposal site to a controlled landfill, and 

implementing waste-to-energy. 
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Mr. Zaw Lwin, Assistant Director, Pollution Control and Cleansing Department, Nay 
Pyi Taw, Myanmar 

Nay Pyi Taw is the capital and administrative center of Myanmar, located 393 km. north 

of Yangon and 303 km. south of Mandalay.  The city is growing due to increasing 

population and affluence, reinforced by continuous internal migration of rural 

residents to the city and its new satellite towns. 

In addition to the country’s recently launched national waste management strategy, 

Myanmar’s Agenda 21 strategy focuses on solid waste management as one of its 

primary objectives.  Key activities of this program include improving baseline data and 

information on waste, enhancing the national and local level management and 

regulatory systems concerning waste, delivering information and education initiatives 

on waste, formulating guidelines on waste collection, recycling, treatment and 

disposal, as well as promoting public private partnerships in the waste sector. 
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Nay Pyi Taw Development Committee is the principal agency responsible for planning, 

development, provision of infrastructure and operation of municipal services, including 

water supply, sanitation, waste management and other services.  Currently solid waste 

generation in Nay Pyi Taw is estimated to approximate 160 tons per day.  The city 

utilizes 73 collection vehicles and employs 300 laborers on a daily basis, using the bell 

ringing method to alert local residents when waste collection is being conducted.  On-

call waste collection is also implemented for commercial enterprises as well as public 

offices.  Solid waste is collected from households and transported to three final 

disposal sites depending on the respective township, whereas hazardous waste 

generated from hospitals is separately collected, incinerated and disposed in 

accordance with respective clinical waste plans.  In addition to developing plans to 

make use of vermiculture composting aimed at reducing the volume of organic waste 

generated from markets, the city also is in the final stages of developing a strategy for 

the safe management of healthcare waste with support and cooperation of the 

Ministry of Health. 

Major issues and constraints facing the city in terms of solid waste include lack of 

source separation; uncontrolled dumping, with current landfill sites not following 

technical and hygienic specifications; lack of adequate equipment and human 

resources for waste management; low public awareness about waste issues; and 

insufficient enforcement of solid waste regulations.  In this regard the main priorities 

for the city in terms of solid waste management is to institute a source separation 

system while at the same time encouraging overall reductions in the generation of 

municipal waste. 
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Ms. Jiraporn Pumwiset, Sanitation Technical Officer, Nonthaburi City, Thailand 

Nonthaburi City is located in Nonthaburi Province, directly northwest of Bangkok.  It 

occupies an area of 38.9 km2, and hosts a population of approximately 255,571 

inhabitants, or 148,575 households.  The city estimates that 310 tonnes of solid waste 

are collected on a daily basis from households, schools, and commercial 

establishments, either by house-to-house collection or from the use of community 

containers, which is thereafter disposed in the city’s sanitary landfill.  Similarly, 

Nonthaburi has recently established a composting center, where approximately 144 

tonnes of organic waste collected from markets, in addition to garden waste from 

households, is sent daily.  The city estimates that 1.86 tonnes of hospital waste is 

incinerated per day; 10.47 tonnes of hazardous commercial waste per year is directed 

to a secure final disposal site. 
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Taken together, the city identifies several good practices with regard to its delivery of 

municipal waste management, including separation at source of organic and 

hazardous waste; its ongoing composting practices; the designation of hazardous 

waste collection points; and the operation of a sanitary landfill as a centralized final 

disposal site.  Key priorities for the city include continued efforts to reduce waste 

generation rates, while also increasing waste recovery; implementation of waste 

separation at source; the establishment of waste transfer stations; and the need to 

optimize waste collection services by indicating dates for pickup of different waste 

types.  In this context, the city also faces a number of challenges, such as low public 

awareness and compliance with waste laws and regulations; issues of enforcement; 

data gaps; inefficient waste collection and other attendant infrastructural problems; as 

well as health risks due to poor waste management. 

 

Mr. Arthur Batomalaque, City Environment and Natural Resource Officer, City of San 
Carlos, Philippines 

The City of San Carlos is located in Northern Negros Island, and with a land area of 

45,150 hectares, it comprises a 

population of approximately 

132,536 inhabitants.  Made up by 

18 barangays, waste generation is 

estimated to be 19 tons per day.  

The city practices an integrated 

ecological management approach, which encompasses forest and water resource 

management, coastal, marine and fisheries management, together with climate 

change and disaster risk reduction efforts, under what it labels its “Highlands to Ocean 

Approach” (H2O).  H2O includes a specific component focused on solid waste 
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management, wherein the city has implemented several initiatives aimed at changing 

the behavior of its resident with regard to waste, including through information, 

education and communications campaigns, incentives and awards, in addition to 

participatory monitoring and evaluation through the establishment of a community 

enforcement team.  San Carlos has also upgraded its final disposal facility, establishing 

a MRF together with a composting center, among other actions.  Doing so has led to 

the achievement of many notable milestones, such as achieving a waste diversion rate 

of 67 percent in 2016.  After conducting a community led GHG accounting exercise, 

San Carlos presently estimates that its municipal waste sector has already achieved 

carbon neutrality.  

 
 

Ms. Ferdinand Bautista, Municipal Environment and Natural Resource Officer, 
Municipality of Maragusan, Philippines 

The Municipality of Margusan occupies a total land area of 54,745 hectares and hosts 

a population of 60,842 inhabitants.  Margusan comprises 24 barangays of which 21 

have regular waste collection services.  The city’s current solid waste management 

system classifies waste into four types, which include recyclables, non-recyclables, 

compostable, and special waste.  Recyclables with market value are regularly collected 

by junkshops for resale; the city also makes use of a MRF that assists in improving the 

efficiency of waste operations.  Good practices reported by the city include waste 

separation at source conducted at the household level; residents are also actively 

involved in waste separation activities and Margusan reports high levels of community 

participation in terms of depositing wastes at the local MRF.   
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In addition, the city also reports using low emissions vehicles for waste collection.  

Local industries and backyard composting, as well as urban gardening is prevalent 

throughout the city, actively promote recycling.  Future priorities with regard to waste 

management include continued efforts to reduce waste generation rates, and increase 

waste recovery rates; further actions to upscale urban gardening practices with a view 

to optimize backyard composting activities; establishment of more MRFs throughout 

the city, as well as upgrading of recycling facilities; and ultimately the opening of a 

sanitary landfill within the city.   Accordingly, Margusan is working to address several 

waste management issues, such open dumping and burning of waste in selected areas, 

which contributes to pollution and contamination of local resources; the need to 

improve existing waste infrastructure, such as MRFs, and upgrade recycling facilities; 

associated budget constraints; and data gaps constraining its monitoring efforts. 
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Ms. Elbie Baculanag, Provincial Environment and Natural Resource Officer, Province of 

South Cotabato, Philippines 

With an estimated population of 801,354 inhabitants, the Province of South Cotabato 

comprises a land area of 370,590 hectares and encompasses 11 municipalities with 199 

barangays made up of 165,151 households.  The Provincial office maintains 

comprehensive data on current daily waste generation rates for all municipalities, 

which includes associated information for residential, commercial, institutional, 

industrial, and agro-industrial sectors.  All municipalities in South Cotabato Province 

operate final disposal facilities, ranging from sanitary to controlled dumpsites.  

Furthermore, a number of municipalities have developed their own 10 year integrated 

solid waste management plans, in line with the South Cotabato 2015-2024 SWM Plan 

Framework, which sets out key criteria for implementation.   
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Good practices include competitions for identifying the cleanest and greenest LGUs.  

Future priorities for the province range from lobbying efforts to establish and/or 

enhance the authority local-level ENROs for all municipalities; strengthening local 

bodies such as technical working groups at the provincial, municipal and barangay 

levels; continued enforcement of existing waste laws and regulations; further 

collaboration with other agencies and private sector leaders; scaling up actions to 

reduce waste generation rates and increase waste recovery rates; expanding the 

system of incentives and rewards recognizing proper waste management in line with 

current activities; continued provision of technical assistance for  updating municipal 

waste plans, as well as technical and financial support for both the adoption of 

advanced waste treatment technologies and the clustering of common final disposal 

sites.  In this regard, the Province faces a number of challenges, such as compliance 

issues with existing waste legislation; the need to enhance waste treatment activities 

including final disposal; as well as improving data collection and management for 

further updating municipal waste management plans. 

 

Discussion and Identification of Key Challenges, Good Practices and 

Lessons Learned from City Presentations, Matthew Hengesbaugh, IGES 

Policy Researcher  

Summarizing the case study presentations, Mr. Hengesbaugh provided an overview of 

the common waste management challenges identified by all cities in attendance.  

These included: 

 Behavioral: low public awareness and participation, increasing consumption  

 Technical: lack of source separation, infrequent collection services, inadequate 

human resources, data gaps 
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 Financial: budget constraints 

 Policy: unsystematic coordination/coherence between national and subnational 

authorities  

 Infrastructural: absence of appropriate technologies for waste 

treatment/disposal, overcapacity of final disposal sites 

 Legal: weak enforcement of policies and regulations 

 Health: public health risks 

 Environmental: air/water pollution, climate change 

Moreover, Mr. Hengesbaugh highlighted a number of good practices shared between 

many of the cities in attendance, such as policy prioritization and introduction of 

specific regulations on waste management; community consultations and 

participatory evaluation of waste operations; public campaigns, including but not 

limited to information and education initiatives, and other interventions such as waste 

separation activities (i.e., waste banks); the establishment of waste treatment and 



30 

 

recycling centers (composting, MRFs, waste to energy), and infrastructure 

development, including landfill rehabilitation and upgrading of existing sites. 

Mr. Hengesbaugh closed his presentation with a discussion about some of the main 

lessons learned so far: namely, waste management presents both opportunities and 

challenges for socioeconomic development; that community participation, education 

and public awareness campaigns remain critical to success; and that both domestic 

and international partnerships are often prerequisite for building capacity and 

mobilizing resources. 

 

Introduction to EQT and Its Application for MSWM Decision Making, Dr. Nirmala 
Menikpura, IGES Fellow 
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In this session, Dr. Menikpura introduced the EQT and its interface. The EQT is 

comprised of a series of worksheets designed in such a way to account for the full life 

cycle of materials across all stages of waste management.  As such, the EQT allows 

users to undertake a rapid assessment of GHGs and SLCPs to establish a baseline and 

assess alternative waste management solutions.  Accordingly, it serves as a method for 

quantifying emissions, a means for guiding decision-making on waste management 

options, and a monitoring tool for assessing progress made on mitigation efforts.   

Dr. Menikpura then proceeded to provide step-by-step guidance on how to enter data 

and obtain results on preferred waste treatment options, explaining input data 

requirements which allow users to select either country/location specific emissions 

factors or default values (e.g. grid emission factors, calorific values of the fuel, 

efficiencies of gas and electricity recovery, emission factors for avoided chemical 

fertilizer production).  In this way, SLCPs and GHGs emissions from individual treatment 

method are then disaggregated for each pollutant and presented per pollutant, per 

tonne of waste, with avoided virgin materials potential also displayed.  The end result 

is a summary of SLCPs and GHG emissions from business as usual practices compared 

with alternative waste management scenarios in both table and graphs format.  

Participants were requested to test the EQT by inputting waste management data from 

their respective cities, and to bring any questions or issues to the workshop for the 

lecture on the following day.   
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2.2. DAY 2: 3rd APRIL 2018 

Session 3: Awareness Raising and Capacity Building on SLCP 

Quantification 

Highlights of Day 1, Dr. Rajeev Singh, IGES Policy Researcher 

 

Dr. Singh opened the Day 2 with a summary of the previous day’s lecture on main 

features of the EQT.  Explaining that LCA and EQT are techniques for assessing the 

environmental impacts associated with product and services at all stages of their life 

cycle (from cradle to grave), Mr. Singh underlined how such an approach can help 

inform decision making on waste management by providing an analysis of 

environmental, social, and economic risks and benefits.  Mr. Singh proceeded to 
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outline the objective of the workshop for Day 2, including a detailed introduction to 

how EQT can be applied to decision making on waste management, presentations by 

participant cities on their specific waste data and how challenges with SLCP 

quantification can be addressed, and further training on the EQT methodology and 

operation using said data. 

 

Continuation of Technical Lecture 2: Introduction to EQT and its Application for 
MSWM Decision Making, Dr. Nirmala Menikpura, IGES Fellow 

Dr. Menikpura continued the previous day’s lecture, fielding participant’s questions 

and concerns on their efforts to utilize the EQT by inputting respective city waste data.  

This gives first-hand training for the participants on how to use the EQT using their 

own city’s data.   

 

Session 4: Discussion on Data Analysis and EQT Methodology 

Presentations by Participant Cities on Waste Data 

In this session participants presented information on available waste data from their 

respective cities, noting gaps and challenges associated with the quantification of SLCP 

emissions.  Guidelines for this exercise were circulated prior to the workshop, 

requesting participants to provide the following information: 

 Waste generation rate 

 Current waste composition 

 Waste collection rate 

 Transportation data 

 Recycling/intermediate treatment data 

 Final disposal data 
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 Data for scenario preparation  

Accordingly, this data was used for purposes of inputting into the EQT, with 

participants guided on how to calculate SLCP mitigation scenarios appropriate to their 

own context. 

 

 

Discussions on Strategic Actions to Reduce SLCPs from MSWM at Local Level  

This final session was designed to allow time for participants to conduct group work 

aimed at summarizing key actions and lessons learned from the workshop.  

Participants were organized into several groups and were requested to list information 

on 1) main challenges concerning the mitigation of SLCPs and utilization of the EQT; 

2) proposed measures to address said challenges; and 3) technical support required 

for future implementation. Main concerns raised include the limited financial and 
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technical resources available to conduct a proper waste analysis and characterization 

study, especially with regard to open burning and waste collection, recycling and 

disposal operations.  These issues are especially problematic, given that in most cities 

waste is not separated at source and is handled by the informal sector; this in turn 

complicates data collection efforts.  In addition to infrastructure gaps, identifying 

effective ways to promote behaviour change with regard to waste management was 

also listed as a challenge. 

In order to address SLCPs in the waste sector, participants highlighted the need to 

upgrade existing treatment and disposal facilities (composting, landfill, etc.); provide 

incentives and disincentives for waste diversion, as well as expand waste collection 

coverage and service areas; strengthen enforcement and/or issue new policies, 

regulations and related legislation on waste; improve community participation in waste 

management and monitoring processes including by conducting targeted information, 

education and outreach campaigns; and build capacity of respective national and local 

authorities tasked with overseeing waste management, most especially for data 

collection. 

Participants also discussed a number of areas where continued technical support will 

be required to scale-up actions to address SLCPs in the waste sector, both from IGES 

and national authorities.  These included data collection and the provision of 

standardized guidelines for waste characterization; coaching and mentoring on the 

EQT, including through a training-of-trainers approach; technical and financial 

feasibility studies on alternative waste management options; as well as the need for 

exchange visits and/or additional knowledge sharing forums to observe best practices. 
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Wrap Up and Way Forward 

Dr. Premakumara closed the workshop, thanking participants for their valued 

contributions and extending appreciation both to Bacolod City and DENR for hosting 

and coordinating the workshop.  Dr. Premakumara then outlined next steps with 

regard to CCAC-MSW Initiative activities.  Participant cities were encouraged to 

continue to compile data on waste management, which could be further inputted into 

the EQT during subsequent webinar training sessions in the coming months.  Results 

from these exercises will be used to inform the development of future city action and 

work plans specifying options for SLCP mitigation in the waste sector based on an 

analysis of scenarios conducted using the EQT. A final workshop will be held towards 

the end of 2018 to highlight the main outcomes of these efforts. 

 Finally, a prepared statement from Hon. Emmanuel de Guzman, Secretary of the 

National Climate Change Commission of the Philippines, was delivered. 
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2.3. DAY 3: 4th APRIL 2018 

Session 5: Field Visit to San Carlos CITY 

Day 3 was allocated for site visit to San Carlos City, one of the environmental model 

cities in the Philippines. A second-class city in Negros Island with a population of 

45,000 is a recipient of many accolades from both in the Philippines and abroad for its 

environmental leadership in achieving over 65% of waste reduction targets through 

introduction of low-costs, appropriate and sustainable waste management practices 

since 2005. Like many other cities in the Philippines and else, waste management was 

one of the key environmental, social and political issues faced by the city council. 

However, this situation has been gradually improved with the introduction of new 

waste management system in 2005, which included a waste separation at source, 

extending waste collection coverage, elimination of illegal dumping and burning, 

increased 3Rs (reduce, reuse and recycle), information and education campaign and 

eco-center for waste treatment and sanitary landfill. The city also closed the former 

open dumpsite and turned it into a green open space. All these activities helped in 

improving the waste management and reduced the GHGs and SLCPs.  

During the site visits, participants were introduced to the Mayor of San Carlos at the 

local city office who delivered a lecture on the main factors of success behind the city’s 

environmental efforts, including waste management. Following an organized tour of 

the San Carlos solar plant—the largest of its kind in the Philippines, with a total 

capacity 45 megawatts (MW) and carbon mitigation potential of approximately 66,590 

tonnes— participants thereafter made visits to the city’s centralized Material Recovery 

Facility (MRF), sanitary landfill, leachate treatment plant and community composting 

site.  
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Participants have a meeting with the Mayor of San Carlos City 

 

Visit to sanitary landfill site in the San Carlos with material recovery facilities  
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Group photograph near biogas plant in San Carlos city 

 

 

 

 

 

 

 

 

 

 

 



40 

 

ANNEX 1: WORKSHOP PROGRAM 

 
Time Topics Presenter 
Day 1: 2nd April 2018 
09:00 – 
10:00 

Registration  

Session 1: Opening Ceremony 
10:00– 
10:15 

Welcome Message from Bacolod City 
 

Hon. Evelio "Bing" 
Leonardia 
Mayor  
Bacolod City 
 

 
10:15– 
10:30 
 
 
 
 
 
10:30– 
10:45 

Keynote Messages  
1.  Department of Environment 

and Natural Resources (DENR) 
 
 
 
 

2. National Solid Waste 
Management Commission 

 
Atty. Juan Miguel T. 
Cuna 
Undersecretary for 
Environment and Field 
Operations – Luzon 
DENR 
 
Mr. Crispian N. Lao 
Commissioner and 
Vice Chair 

10:45 – 
11:00 

Coffee Break  

11:00 – 
11:30 

Introduction to workshop Mr. Eligio T.Ildefonso 
OIC- Executive 
Director 
Secretariat NSWMC 
and 
Chief of Solid Waste 
Management 
Division, DENR 

11:30 – 
11:45 

Remarks by CCAC/IGES Dr. Premakumara 
Jagath Dickella 
Gamaralalage  
Program Manager        
CCET-IGES 

11:45 – 
12:00 

Group Photo  
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12:00 – 
13:00 

Lunch Break  

Session 2: MSWM and its role in achieving the global climate and SDG agenda 
13:00 – 
13:30 

Technical Lecture 1: Introduction to Life 
Cycle Assessment (LCA) and its 
application for MSW management and 
its co-benefits 

Dr. Nirmala 
Menikpura, IGES 
Fellow (via Skype) 

13:00 – 
14:00 

Overview of current MSWM practices 
in the Philippines and efforts to align 
with national and subntational policies, 
strategies and actions on climate and 
SDGs   

Mr. Albert A. 
Magalang, Chief of 
Climate Change 
Division, 
Environmental 
Management Bureau , 
DENR 

14:00 – 
14:30 

The role of local government units 
(LGUs) in implementing the national 
policies –on waste: case study of 
Bacolod  

City of Bacolod 

14:30 – 
14:45 

Discussion and Q & A Facilitated by IGES          
(Facilitator: Matthew 
Hengesbaugh)  

14:45 – 
15:00 

Coffee Break   

15:00  – 
16:45 

Introductions by regional participant 
cities (brief explanation on waste 
management issues, challenges and 
good practices (5-7 minutes)   

All Invited cities  

 16:45 – 
17:00 

Discussion and identification of key 
challenges, good practices and lessons 
learned from city presentations 

Facilitated by IGES          
(Facilitator: Matthew 
Hengesbaugh) 

17:00 – 
17:30 

Technical Lecture 2: Introduction to 
EQT and its application for MSWM 
decision making 
(Assignments) 

Dr. Nirmala 
Menikpura, IGES 
Fellow (via Skype) 

18:00 – 
19:30 

Welcome Dinner  Facilitated by 
NSWMC, DENR          
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Day 2: 3rd April 2018 
Time Topics Presenter 
08:00 – 
09:00 

Registration  

Session 3 Awareness Raising and Capacity Building on SLCP Quantification 
09:00 – 
09:10 

Brainstorming on previous day learning  Facilitated by IGES   
(Facilitator: Rajeev 
Singh) 

09:15 – 
09:45 

Continuation of Technical Lecture 2: 
Introduction to EQT and its application 
for MSWM decision making 

Dr. Nirmala 
Menikpura, IGES 
Fellow (via Skype) 

09:45 – 
10:00 

Discussion and Q & A Facilitated by IGES            
(Facilitator: 
Premakumara) 

10:00 – 
10:15 

Coffee Break  

10:15 – 
11:45 

Presentations by participant cities  (City 
waste data and discussion of challenges 
for SLCP emissions quantification) 

All Invited Cities 

11:45 –  
12:00 

Discussion and Q & A Facilitated by IGES            
(Facilitator: 
Premakumara) 

12:00 – 
13:00 

Lunch   

Session 4: Discussion on data analysis and EQT methodology  
13:00 – 
14:30 

Training on EQT methodology and 
operation (Use of city data for 
calculating scenarios) 

Assistance from Dr. 
Nirmala Menikpura 
(via Skype) 

14:30 – 
14:45  

Discussions on  results and findings Rajeev Singh will 
facilitate with 
assistance from Dr. 
Nirmala Menikpura 
(via Skype) 
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14:45 – 
15:00 

Coffee Break  

15:00 – 
17:00 

 Discussions on strategic actions to 
reduce SLCPs from MSWM at local 
level  

Facilitated by IGES          
(Facilitators : 
Premakumara & 
Matthew 
Hengesbaugh) 

17:00-17:15 
 
17:15-17:30 

Wrap up  and Way Forward  
 
 Closing Remarks 

CCAC-IGES 
 
Hon. Emmanuel de 
Guzman  
Secretary 
Climate Change 
Commission 

 
Day 3: 4th April 
Session 5: Field visit to San Carlos city  
06:45 – 
09:00 

Leaving from Hotel to San Carlos  San Carlos City and 
DENR 

09:00 – 
12:00  

Field Trip  San Carlos City and 
DENR 

12:00 – 
13:00 

Lunch  

13:00 – 
14:00 

Field Trip San Carlos City and 
DENR 

14:00 – 
16:00 

Arrive to Bacolod   San Carlos City and 
DENR 

16:00 – 
17:00 

Arrive to Airport  Hotel  
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ANNEX 2: LIST OF CITIEES PARTICIPATED 

 

 Name City /Country Position 
1 Ms. Ferdinand Bautista Municipality of 

Maragusan, Philippines  
Municipal 
Environment and 
Natural Resource 
Officer 

2  Mr. Eduardo DL. 
Tiongson 

Municipality of Solano, 
Philippines 

Chair, Committee on 
Environment and 
Climate Change, 
Sanguniang Pan 
Lalawigan  

3 Mr.  Arthur Batomalaque City of San Carlos, 
Philippines 

City Environment and 
Natural Resource 
Officer 

4 Ms. Elbie Baculanag Province of South 
Cotabato, Philippines 

Provincial 
Environment and 
Natural Resource 
Officer 

5 Mr. Maximino Sillo  Bacolod City, Philippines Head of ENRO 
6 Mr. Phorpminea Hing Kampong Chhnang City, 

Cambodia  
Deputy Governor  

7 Ms. Mariani Yanti, Ph.D Jambi City, Indonesia Head of 
Environmental 
Department 

8 Mr. Willy Irawan Medan City, Indonesia Head of Sub-Division 
for Environment and 
Spatial Planning 

9 Mr. Zaw Lwin Nay Pyi Taw City, 
Myanmar 

Assistant Director 

10 Ms. Jiraporn Pumwiset Nonthaburi City, Thailand Sanitation Technical 
Officer 
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ANNEX 3: CITY PRESENTATIONS 

 
KAMPONG CHHNANG CITY, CAMBODIA 
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JAMBI CITY, INDONESIA 
 

 

 

 

4.54

5.78

6.58
7.20

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

2013 2014 2015 2016

Economic Growth
(LPE) KOTA JAMBI 2013-2016



54 

 



55 

 

 
 



56 

 



57 

 



58 

 



59 

 



60 

 

 
 



61 

 

 
 
 
 
 



62 

 



63 

 



64 

 



65 

 

 
 
MEDAN CITY, INDONESIA 
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Waste Generation

Indicator Unit

Total waste generation 1.930 Tons/day

Amount of generated waste openly 
burned

%

Amount of generated waste scattered 
dumping

%

The amount of transports waste to 
Final Disposal Site

1.421 tons /day or 73,47%
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Waste Composition

Category Percentage

Food waste (organics) 62,90%

Plastics 13,75%

Paper 13,22%

Textile 3,26%

Leather/rubber 0,54%

Glass 0,95%

Metal (aluminum + steel) 0,34%

Others 5,04%

Transportation 
Brief explanation about waste transportation in your city and identification of any 
data gaps. For example:

Indicator Unit

Amount of waste collected by the 
city/municipality

73,47%

Amount of waste collected by informal 
sector (mainly the recyclables)

NA

Type of truck used Arm Roll Trucks (24 units), Tipper Trucks 
(196 units)

Capacity of trucks 6,6 tons/truck

Type of fuel used Solar

Approximate distance from collection 
point to final disposal site

14 Km.
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Recycling and Organic Waste Treatment
Brief explanation about recycling/organic waste treatment in your city and 
identification of any data gaps. For example:

Indicator Unit

Recyclables

Composition of recyclables

Waste Banks 

Paper and cardboard  (%)
Plastic (%)
Aluminium (%)
Metal/Steel (%)
Glass (%)

27 tons/year

Organic waste

Amount of organic waste use for
composting

60 tons/year

Amount of organic waste use for
anaerobic digestion

Tonnes/day

Final Disposal
Brief explanation about final disposal in your city and identification of any data 
gaps. For example:

Indicator Unit

Specification of landfill/open dumps Approximate height
Availability of landfill cover
Management practices, etc.

Landfill 1

Landfill 2

Landfill 3

 The total area of final disposal site is 14
hectares which has been occupied 10 hectares
or 71%. In this condition, Medan city can only
count to this site only in the next 5 years.
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Data for Scenario Preparation
Brief explanation about waste technologies/treatment methods in your city and 
identification of any data gaps. For example:

Name of the 
technology/treat
ment methods

Amount of waste 
treated 
(tonnes/day)

Type of fossil fuel 
use for operation 
(e.g. diesel, 
gasoline)

Amount of fossil 
fuel use for 
operation (L/day)

Amount of grid 
electricity 
(KWh/day) 

[Hint: daily 
requirement can 
be calculated 
from monthly 
usage and total 
tonnes of waste 
treated]

Type and amount of 
resource recovered 
(if any)

Waste to energy 1.700 tons/day Diesel fuel - - -
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NAY PYI TAW, MYANMAR 
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NONTHABURI CITY, THAILAND 
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CITY OF BACOLOD, PHILIPPINES 
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CITY OF SAN CARLOS, PHILIPPINES 
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MUNICIPALITY OF SOLANO, PHILIPPINES 
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MUNICIPALITY OF MARAGUSAN, PHILIPPINES 
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PROVINCE OF SOUTH CATOBATO, PHILIPPINES 
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Data for Scenario Preparation
Brief explanation about waste technologies/treatment methods in your 
municipality and identification of any data gaps. For example:

Name of the 
technology/treat
ment methods

Amount of waste 
treated 
(tonnes/day)

Type of fossil fuel 
use for operation 
(e.g. diesel, 
gasoline)

Amount of fossil 
fuel use for 
operation (L/day)

Amount of grid 
electricity 
(KWh/day) 

[Hint: daily 
requirement can 
be calculated 
from monthly 
usage and total 
tonnes of waste 
treated]

Type and amount of 
resource recovered 
(if any)

Landfill (without 
gas recovery)

3000 tonnes/day Diesel fuel Diesel 
requirement for 
waste compaction 
at the landfill site 
67 L/day

Electricity is not 
required

No landfill gas 
collection system

Composting --- --- --- --- ---

Anaerobic 
digestion

--- --- --- --- ---

Incineration --- --- --- --- ---
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