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Introduction
Quantitative Evaluation on Co-benefit Projects (2018~)

Mongolia

Indonesia

Heat Only Boiler Solar Energy

Fish Industry Wastewater Treatment



Objective

The tool uses a case study approach to evaluate:
• How much?
• How come?

Need for the Co-benefits assessment tool

A tool to be used as a first order screening for understanding the
relative magnitude of emissions reduction of local and global scale
pollutants

Technical dimension of 
co-benefits [T]

Institutional dimension acts as a multiplier of effectiveness to the 
technical analysis [G]

Total co-benefit 
assessment   
= [G][T]



Accuracy Simplicity Adaptability Scalability
User 

Friendliness

Technical Interface Results

Characteristics

Bottom-up technology assessment spreadsheet tool to evaluate co-
benefits of technical projects



Organization

Local Data
• Geographical
• Meteorological

Technical Data
• Energy resources(Fossil and renewable)
• Technology (HOB, Solar panel, Wastewater treatment)

Emission Factors Inventory
- EPA Database
- Local inventory

Health Data
- Annual DALYs per disease
- Mortality rates
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Solar Energy Co-benefits Tool

PVs:
Single and 

Monocrystal

Collectors:
Flat plates and 

evacuated



Solar Energy Project in Ulaanbaatar

HOB

Coal 
Powerplant

Solar Water Heater Photovoltaic

• How much of energy demand can be met by solar energy?
• How much GHG and AP can be reduced?
• How many healthy life years can be expected?



Solar Energy Project in Ulaanbaatar

20,000 solar collectors 

Single-crystalline PV Solar power scenario
Total Electricity Generation (GWh/y) 183.3
Expected Reduction in GHG emissions and air pollution 

GHG  (1000 t/y) 179.5
PM2.5 (t/y) 32.6
CO   (t/y) 25.7
SO2 (t/y) 2199.5
NOx (t/y) 799.2

Solar heat scenario
Total Thermal Energy (TJ/y) 260.5
Expected Reduction in GHG emissions and air pollution 

GHG  (1000 t/y) 50.2
PM2.5 (t/y) 591.5
CO   (t/y) 0.0
SO2 (t/y) 514.6
NOx (t/y) 77.3

Total Reduction in GHG emissions and air pollution 
GHG  (1000 t/y) 229.7
PM2.5 (t/y) 624.1
CO   (t/y) 25.7
SO2 (t/y) 2714.1
NOx (t/y) 876.4

100 MW Single-crystalline PV



Solar Energy Project in Ulaanbaatar

 Chronic Obstructive pulmonary Disease (COD)
 Ischemic Heart Disease (IHD)

 Cerebrovascular disease (Stroke)
 Lung Cancer (LC)  Acute Lower Respiratory Infections (ALRI)

 Tuberculosis and Bronchus (TB)

PM Emissions

Exposure Level

Deaths and DALYs



Solar Energy Project in Ulaanbaatar
Environmental Co-benefits from the combined scenario  

Reduction in GHG emissions (1000 t) 229.7
Reduction in PM emission (t) 624.1
Averted DALYs 4545
Savings (M$) 7.727
Reduction in unemployment rate (%) 0.1
Energy security in terms of fuel-saving (t/y) 117

Multiple benefits from the combined scenario



Solar Energy Project in Ulaanbaatar
100 Solar Water Heaters (Region-Wise Assessment)

Ulaanbaatar Arkhangai Bayankhongor Bayan-Olgii Bulgan Uvs
Heat (GJ) 1589.6 1445.6 1681.8 1520.5 1435.6 1421.4
GHG (t/y) 307 279 324 293 277 274
PM2.5 (t/y) 3.6 3.4 3.8 3.5 3.3 3.2
DALYs 16 14 17 15 14 14
Savings (100 $/y) 270 246 286 258 244 241

Ambient temperature has a great 
impact on the PV cell’s temperature



HOB  Co-benefit Tool



HOB project in Ulaanbaatar 

Credit: UBDHC, Erbar Agarjav

Air pollution in Ulaanbaatar’s ger areas

Low efficient stoves and 
Heat ONLY Boilers (HOB)

In alignment with the Japan-Mongolia partnership to promote 
the JCM for low-carbon development



HOB Project in Ulaanbaatar
Environmental Co-benefits from the combined scenario  Multiple benefits from the combined scenario

3621

250 HOBs



Wastewater Co-benefits Assessment Tool

Scenario Analysis

Environmental Co-benefits

Health and Economic Co-benefits

Input:
Technologies
Wastewater

COD Concentration

GHG Emissions

Output:
DALYs averted
Economic benefits



Intervention Scenarios
 Scenario I (Baseline): A pre-stage aerobic lagoon 

treatment followed by activated sludge method 
 Scenario II: Swimbed
 Scenario III (UASB): Up-flow Anaerobic Sludge 

Blanket (UASB)
 Scenario IV: Combined UASB and Swimbed

Activated sludge 

UASB

Swimbed

Wastewater Co-benefits project in Indonesia
Reference Scenario (BAU): Anaerobic lagoon.

Source: Soedjono, 2011



Comparative analysis for a given 35,965  m3/d wastewater flow rate in Indonesia

Wastewater Co-benefits project in Indonesia

GHG emission reduction (kg CO2eq/day) COD removal (g/m3)

Impacts related to water pollution gradually decline as a consequence of 
the implementation of high-performing technologies such as 

UASB+Swimbed



Multiple benefits from the treatment of 3.4 Mt/day wastewater in Indonesia fish processing industry 

Wastewater Co-benefits project in Indonesia



Wastewater Co-benefits project in Indonesia
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