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Thank you for having me today. My name is Kenichi Maekawa, and I am a consultant at EX Research Institute in Japan. Today, I would like to present our proposal for a hybrid waste treatment system in Ulaanbaatar, Mongolia. This project was supported by the Japan Waste Research Foundation. Our ultimate goal is to achieve "Triple Benefits" for the city's air, climate, and land by optimizing waste management based on actual composition data.
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RAPID INCREASE IN WASTE DISPOSAL

Mongolia: +188,315

3253283 3,312,275 3,368,632 3,396,788 3,441,598

Mongolia
Mongolia's population growth is
highly concentrated in Ulaanbaatar.
1,499,140 1,539,252 1,596,335 1,640,781 1,677,56752
Ulaanbaatar: +178,732
2020 2021 2022 2023 2024
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Source: National Statistics Office of Mongolia
FIG.1 POPULATION
9,346 UB

8,045

Economic growth has approximately doubled
over the past 5 years.
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*Converted using real exchange rate (2025)
Source: National Statistics Office of Mongolia
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FIG.2 GDP PER CAPITA (USD)
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Source: Data provided by the Ulaanbaatar City Landscaping and Cleaning
Service Department (January 2026); processed by the author.

Fig.3 Amount of Waste Disposal
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v’ Surging Waste volume: Final disposal volume grew 1.2 times
(2021-2024) driven by economic growth and urbanization.

Moringiin davaa

28.6%

Narangiin enger
41.7%
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29.7%

Source: Data provided by the Ulaanbaatar City Landscaping and Cleaning
Service Department (January 2026); processed by the author.

Fig.4 Proportion of Waste Disposed at Each Landfill (2024)

v Over-reliance on Landfills: 42% of waste goes to Narangiin

Enger, which is facing imminent closure.

v Urgent Need: An urgent overhaul of the entire waste

management system, from collection to disposal, is critical.
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Let me start with the background. Ulaanbaatar is currently facing a critical challenge regarding waste management. As you can see from the bar chart, the city’s final disposal volume has grown rapidly, increasing by about 1.5 times from 2021 to 2025. This surging waste volume is driven by rapid economic growth—which has doubled over the past five years—and extreme urban population concentration. Furthermore, looking at the pie chart, 42% of all this waste goes to a single landfill called "Narangiin Enger." However, this site is facing imminent closure. This situation creates an urgent need to completely overhaul the entire waste management system, from collection to final disposal.





1-2 BACKGROUND
AIR POLLUTION AND SURGING METHANE EMISSIONS

1) Air Pollution: Driven by Coal Heating in Ger Districts

Heavy Coal Reliance: Coal accounts for 96% of national fuel consumption, causing severe air
pollution.

Largest GHG Source: The energy sector (incl. heating) emits 45% (19.29M 1-CO2e) of national GHGs.

2) Climate Change: Methane Emissions from Existing Landfills

High Warming Potential: CH, is the 2nd largest GHG, comprising 34% of national emissions.
* CH, has a GWP over 21 times that of CO.,,

Landfills as Primary Source: Generate CH, accounting for 62% of the waste sector's emissions.
Y 4 g

Flawed Management: Anaerobic conditions from open dumping and simple soil covering—Ilacking
semi-aerobic systems (e.g., Fukuoka Method)—trigger massive CH, generation.

Source: Adapted by the author based on Mongolia's Fourth National Communication (NC4) 4
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The current situation in Ulaanbaatar causes two severe environmental issues. The first is air pollution. As many of you know, Mongolia relies heavily on coal, which accounts for 96% of its national fuel consumption. In the Ger districts—the traditional residential areas—winter coal heating causes severe air pollution. Consequently, the energy sector is the largest source of Greenhouse Gas emissions, emitting about 45% of the national total.
The second issue is climate change, specifically surging methane emissions from existing landfills. Methane is the second largest GHG in Mongolia, and over 62% of the waste sector's emissions originate from landfills. Why is this happening? Because the current management relies on open dumping or simple soil covering without proper aeration. This anaerobic condition—lacking semi-aerobic systems like the Fukuoka Method—acts as an incubator, triggering massive methane generation.



2. PROJECT OBJECTIVE

Propose an "Integrated Waste Management System" based on scientific data for Triple Benefits.

Targeted Environmental Issues & Actions:
1) Air Pollution: Driven by winter coal heating in Ger districts.

*Action: Supply WtE exhaust heat to district heating, reducing coal reliance.

2) Climate Change: Potent methane emissions from existing landfills.

*Action: Minimize landfill volume and replace fossil fuels with W1E (Waste to Energy).

3) Land Degradation: Destruction of soil and vegetation from scattered landfill waste (“White Pollution™).

*Action: Conserve urban ecosystems by minimizing the environmental burden from the landfills.


プレゼンターのノート
プレゼンテーションのノート
To tackle these issues, the objective of our project is to propose a scientific data-driven "Integrated Waste Management System" that creates Triple Benefits. Here are our targeted actions:
For Air Pollution: We aim to reduce coal reliance by introducing Waste-to-Energy, or WtE plants, and supplying its exhaust heat to the district heating system.
For Climate Change: We aim to minimize landfill volume to suppress methane emissions, while substituting fossil fuels with waste-derived energy.
For Land Degradation: We aim to stop the scattering of plastic waste, known as "White Pollution," by minimizing the footprint of disposal sites and conserving urban ecosystems.
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3. SURVEY METHODOLOGY i i
Waste Composition and Property Survey h__ __niw;fs;_,_.__.__*-_-_;:5-?55-‘-’%5?1_________;'_"’ff"if'"f."'_""f“" : m
*Survey Period: T S - A _hh :

First: Oct. 6 — 12, 2025 (7 days) ) | = TR T RS Y

Second: Nov. 28 — Dec. 4, 2025 (7 days) N % : \

*Location: Narangiin Enger Landfill ® - |
*Activity: Waste Composition Survey Moriagiin Davaa e —
*Number of Samples: 24 (each) Fig.5 Landfill Location Map in UB
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To design this system properly, we first needed accurate data. We conducted waste composition and property surveys at the Narangiin Enger landfill.�We conducted two phases of surveys in late 2025: one in October and another in November to December, right before the severe winter began. As you can see from these photos, conducting a waste composition survey in Mongolia means working in extreme cold, dealing with frozen waste. However, this hard work gave us crucial insights into the reality of Ulaanbaatar's waste.


4. SURVEY RESULTS

*Apartment Districts: High proportion of paper and plastics;
high calorific value makes it an excellent energy source.

*Ger Districts (Severe Winter): 74% consists of coal ash,
making it unsuitable for incineration.

Table1 Composition Ratio by Residential Area

Others, 5.43% Category UB Apartment Ger
. ‘ Food, Garden 12.85% | (31.08%) (4.79%)
mixture, Paper 11.76% | (27.08%) (4.99%)
= ‘ ' Plastic 1156% | (2216%) | (6.88%)
w Pl Textiles 488% | (6.01%) | (4.39%)
- G Metals, Glass, Stones 4.46% (7.38%) (3.17%)
?ﬁ:ﬁ; Paper, 16.83% Frozen mixture 1.68% (2.72%) (1.23%)
Plastic,  Textiles, 4.88% Others 0.72% (1.82%) (0.24%)

15:65% L\ <. Coal ash 52.09% | (1.76%) ( (74.32%)
Fig.6 Waste Composition Ratio (Oct 2025) Others, 0-72%—--"""Fszel".s";;:t“’e' Stones, 4.46% :Iﬁ:vsvuehrsllergﬁwngigmgde g::\r/();g%rslfﬂer analysis. 7 G

Fig.7 Waste Composition Ratio (Dec 2025)
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Let me share the key findings from our survey. We analyzed the waste from two different types of residential areas: Apartment districts and Ger districts. There is a striking difference between the two. For the Apartment districts, we found a high proportion of paper and plastics. The high calorific value makes this waste an excellent alternative energy source for incineration. However, the story is completely different for the Ger districts. In winter, over 52% of their waste consists of coal ash from heating stoves. In the severe mid-winter, this ratio can reach up to 74%. Because coal ash cannot burn, waste from Ger districts is totally unsuitable for a WtE incineration plant.


5. CONCLUSION:
TOWARD AN INTEGRATED WASTE MANAGEMENT SYSTEM

The Need for a Hybrid Treatment System
*Beyond a Single Solution: No single "silver bullet." We must design an optimal "Best Mix" of facilities
based on empirical data and regional characteristics.

*Strategic Combination: Shift from simple mass-burning to a planned combination of facilities with
necessary quality and scale.
*Example Strategy by District:

*Apartment Areas: Primary source for WtE (heat recovery).

*Ger Areas (Especially in Winter):
Directed to sanitary landfilling or ash recycling. [

i
W W
W

*Candidate Facilities: MRF (Material Recovery Facilities), AT
Plastic Recycling, Biogas, WtE, Semi-aerobic Landfill, IO

Ash Recycling, E-waste, 1 Summer
CDW (Construction and Demolition Waste) Treatment, etc. _

&Q- ‘

[ WtE Plant | Landfill & Recycling
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Based on these findings, we conclude that there is no single "silver bullet" for Ulaanbaatar's waste problem. Simple mass-burning of all mixed waste will fail because of the coal ash. Instead, we must design a "Hybrid Treatment System"—an optimal "Best Mix" of facilities based on these empirical data and regional characteristics. For example, our strategy suggests that waste from Apartment areas should be the primary source for Waste-to-Energy plants and recycling lines. In contrast, waste from Ger areas, especially in winter, should be directed to semi-aerobic sanitary landfills or ash recycling facilities for road base materials.


6. EXPECTED IMPACT:
"TRIPLE BENEFITS" FOR A BETTER FUTURE

(1) Air Quality (Decarbonization)
*W1E heat supply to District Heating directly substitutes coal stoves in Ger districts.
*High-calorie sorted waste (excluding coal ash) ensures stable heat supply.

(2) Climate Change (Double GHG reduction)
*Incineration significantly reduces potent methane currently generated by landfills.
*Replaces fossil fuel (coal) energy with waste-derived energy.
*Quantifying these GHG reductions and monetizing them as JCM credits for sustainability.
(3) Land & Society (Ecosystem Protection)
*Minimizing landfill volume prevents the unchecked site expansion.

*Proper management halts plastic scattering ("White Pollution"), protecting soil and vegetation.
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By implementing this hybrid system, we expect to achieve the "Triple Benefits."
Air Quality: WtE heat supply will directly substitute coal stoves in Ger districts, offering a concrete path to decarbonization.
Climate Change: We can achieve a double GHG reduction by significantly reducing potent methane from landfills, and by replacing fossil fuels with waste-derived energy.
Land and Society: Minimizing the landfill volume will prevent unchecked site expansion and halt plastic scattering, protecting the beautiful Mongolian steppes.


7. WAY FORWARD:
INTRODUCING HIGH-EFFICIENCY WTE VIA THE JCM

1. Benefits of the JCM Scheme (GHG Reduction & Profitability)
*Enhances the feasibility of high-efficiency WHE, contributing to Mongolia's NDC.
*Financial Support: Provides CAPEX subsidies and potential O&M revenue via JCM credits.

2. Policy Decisions Based on Reliable Waste Data

*Strict Requirements: For MRV (Measurement, Reporting, and Verification), regular surveys for reliable
waste data (composition, LHV) are essential.

*Strategic Recycling: Need policies to ensure WHE receives "appropriate waste," eliminating auxiliary
fossil fuels.
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To make this capital-intensive infrastructure a reality, we propose utilizing the Joint Crediting Mechanism, or JCM, between Japan and Mongolia. The JCM scheme provides vital financial support, offering CAPEX subsidies and potential operational revenue through carbon credits, which enhances the feasibility of high-efficiency WtE. However, to utilize the JCM, strict Measurement, Reporting, and Verification (MRV) is required. Therefore, continuing regular surveys to gather reliable waste data is essential. We also need strategic recycling policies to ensure the WtE plant receives only "appropriate waste," without relying on auxiliary fossil fuels.


8. FUTURE ROADMAP AND RECOMMENDATIONS
FOR CLEAN AIR & BLUE SKY

1. Short-Term Action (2026): Summer Surveys & Detailed FS

*Conduct summer waste composition surveys to understand year-round

fluctuations. e

*Advance business feasibility (FS) verification for the integrated facility plan. TR

MidTem & \

2. Medium-to-Long-Term Action (~2030): Master Plan & Frameworks

*Position the integrated system within the city's Master Plan for a systematic g s

Long-Term ]
approach. -
*Design financial mechanisms: apply WHE to FIT (Feed-in Tariffs), set e e [0S : ﬂ";' 4 _-‘-'T‘:"f -

appropriate tipping fees, and establish a robust recycling system.
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Finally, here is our future roadmap. In the short term, by 2026, we will conduct a summer waste composition survey to understand year-round fluctuations, and advance the business feasibility studies. In the mid-to-long term, by 2030, this integrated system must be positioned within the city's Master Plan. We must also design financial mechanisms, such as Feed-in Tariffs for WtE and appropriate tipping fees, to ensure economic sustainability.


THANK YOU
(ARIGATOU

Kenichi MAEKAWA (EXRI)

e-mail: kenichi.maekawa@exri.co.jp
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Through this data-driven hybrid approach, we believe Ulaanbaatar can step beyond simple landfills and achieve clean air and blue skies. Thank you very much for your attention. 
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