
  

 

 

 

 

 

 

 

 

Opportunities from taking integrated 

actions on air pollution and climate 

change in Mongolia 

     
 

 

 

 

 

 

 

 

 

 

 

 

January 2020 

 



1 
 

 

 

Acknowledgements 

 

This report represents a collaborative effort made possible with hard work of Mongolian 
consultants’ team and the support of Climate and Clean Air Coalition and Stockholm 
Environment Institute. From the original conceptualizing and initiation of this project, Dr. 
Damdin Dagvadorj  (Climate Change and Development Academy, Mongolia), Chris Malley 
(Stockholm Environment Institute), Dr. Johan C.I. Kuylenstierna (Stockholm Environment 
Institute), and Ms. Elsa Lefèvre (Climate and Clean Air Coalition) have been instrumental in 
providing guidance throughout all stages of its development. 

Very special thanks go to Chris Malley who contributed generously with his time in tirelessly 
delivering guidance, training and support till the very end.  

We also acknowledge the important supports of Dr. Batjargal Zamba, National Focal Point for 
UNFCCC and Dr. Adyasuren Tsakhia, National Focal Point for CCAC of Mongolia.  

This project was made possible with the generous supervision of the Ministry of Environment 
and Tourism of Mongolia and technical and financial support from the Climate and Clean Air 
Coalition “Supporting National Action and Planning on short-lived climate pollutants” 
Initiative. 

 

 
Lead Authors: 
 
Damdin Davgadorj, Climate Change, Lead Consultant   
Dorjpurev Jargal, Energy Sector Consultant 
 
Contributing Author: 
Chris Malley, Stockholm Environment Institute 

  



2 
 

 

Contents 
 

Acronyms ................................................................................................................................................ 3 

Executive summary ................................................................................................................................. 5 

1. Introduction ...................................................................................................................................... 12 

1.1. Air pollution and its impacts on human health and vegetation in Mongolia ................. 13 

1.2.  Greenhouse gas emissions and removals ......................................................................... 18 

1.3 Climate change and its Impacts on biophysical environment and socio-economic sectors of 

Mongolia ............................................................................................................................... 20 

1.4.  Country contribution to the implementation of the Paris Agreement temperature goals ... 22 

1.5. Linkages between air pollutants, GHGs and SLCPs............................................................. 25 

1.6. Opportunities and benefits of integrated air pollution and climate change mitigation ....... 27 

1.7. Objectives of the integrated assessment ........................................................................... 28 

1.8. Methodology used in this document to get results and define recommendations. .............. 28 

2. Major sources of air pollution, short-lived climate pollutant, and greenhouse gas emissions .... 30 

2.1 Historical Emissions .......................................................................................................... 30 

2.2 Baseline emission projections ............................................................................................ 43 

3. Mitigation measures for integrated air pollution and climate change mitigation ........................ 45 

3.1 Energy sector mitigation measures .................................................................................... 45 

3.2 Non-energy sector mitigation measures ............................................................................ 60 

4. Recommendations to increase air pollution and climate change mitigation in Mongolia ........... 64 

Annex 1 ................................................................................................................................................. 69 

Reference: ............................................................................................................................................. 77 

 

  



3 
 

Acronyms  
 

ADB  Asian Development Bank 

AUES  Altai Uliastai Energy System 

BAU  Business As Usual 

CCAC  Climate and Clean Air Coalition 

CES  Central Energy System 

CHP  Combined Heat and Power Plants 

CO2  Carbon Dioxide 

CO2e  Carbon Dioxide equivalent  

EE  Energy efficiency  

GDP  Gross Domestic Product 

GGGI  Global Green Growth Institute 

GHG  Greenhouse Gas 

GWP  Global Warming Potential 

Ha  Hectare 

HFC  Hydrofluoric carbons 

HOB  Heat only boilers 

IMF  International Monetary Fund 

IPCC  Intergovernmental Panel on Climate Change 
Kg  Kilogram 
LCOE  Levelized Cost of energy 

MoE  Ministry of Energy 

MNT  Mongolian Tugrugs 

NDC  Nationally Determined Contribution 

NOx  Nitrogen Oxides 

NO2  Nitrogen dioxide 

NPRAEP  National Program to Reduce Air and Environment Pollution  

NSO   National Statistical Office 

O&M  Operation and Maintenance 

PM  Particulate Matter 

PV  Solar Panels 

SDG  Sustainable Development Goals 

SEI  Stockholm Environment Institute 

SLCP  Short Lived Climate Pollutants 

SNAP  Support National Action and Planning (SNAP) on SLCPs 

SO2  Sulphur Dioxide 

Syngas  Synthetic Natural Gas 

USD  US Dollar 

UNFCCC United Nations Framework Convention on Climate Change 

VOC  Volatile Organic Compounds 

WRES  Western Region Energy System 

WB  World Bank 

WHO  World Health Organization  

WTE  Waste to Energy 

 



4 
 

Units of measure 
 

GCal  Gigacalorie (one million kilocalories) 

GJ Gigajoule (one thousand megajoules) 

kJ Kilojoule 

kWh Kilowatt-hour 

MWh Megawatt-hour 

MWel Megawatt electric  

MWh Megawatt thermal 
0C Degrees Celsius 

 

 

 

 

 

 

  



5 
 

Executive summary 
 

Needs for reducing GHGs and air pollutants emissions in Mongolia 

The sustainable development of Mongolia faces numerous challenges and risks associated with 
the adverse impacts of climate change on natural ecosystems and socio-economic sectors of 
the country. In short-term perspective, air pollution has reached dangerous levels in cities in 
the cold season due to rapid urbanization and a significant increase coal combustion in the 
energy sector. Exposure to air pollution has serious toxicological and economic impacts on 
human health and the environment.  

According to UNICEF1, children living in Ulaanbaatar have a high risk of getting lower 
respiratory infections than those living in rural areas. Altogether, the age-standardized 
mortality rate from the joint effects of both ambient and household air pollution account for 
132 deaths per 100,000 capita, which places Mongolia among the high-impacted countries 
(the world mean is 92 deaths per 100,000 capita). Studies show that 29% of cardiopulmonary 
deaths and 40% of lung cancer deaths in the Ulaanbaatar city are attributable to ambient air 
pollution. Therefore, the establishment of low-emission and climate-resilient societies is an 
important precondition for the successful implementation of the sustainable development 
strategy of the country. 

The two issues of climate change and air pollution are closely linked because i) in many cases 
greenhouse gases and air pollutants are emitted from the same sources, and ii) some of the 
same substances contribute to climate change, and to air pollution impacts, such as methane, 
black carbon and tropospheric ozone, i.e Short-lived Climate Pollutants (SLCPs). These two 
linkages provide substantial opportunity to design strategies and identify mitigation measures 
that can simultaneously air pollution and mitigate climate change.  

 

 

Figure ES1: Pollutants classed as air pollutants, short-lived climate pollutants and greenhouse gases 

 

 
1 Mongolian air pollution causing health crisis: UNICEF (2018),   
https://respromasks.com/2018/02/23/mongolian-air-pollution-causing-health-crisis-unicef/ 

https://www.unicef.org/infobycountry/mongolia_90290.html
https://www.unicef.org/infobycountry/mongolia_90290.html
https://respromasks.com/2018/02/23/mongolian-air-pollution-causing-health-crisis-unicef/
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To address these emerging problems caused by climate change and air pollution, an integrated 
assessment of emissions of air pollutants, SLCPs, and greenhouse gases, and their impacts on 
environment, human health and economic sectors of Mongolia was undertaken through the 
Climate and Clean Air Coalition (CCAC). The aim of this assessment was to evaluate the 
potential of different mitigation options to simultaneously improve air quality and mitigate 
climate change, including those included in Mongolia’s revised NDC.  

 

Major sources of air pollutant, SLCP and GHG emissions in 2017 

In terms of short-lived climate pollutants, in 2017, there were 10 kilotonnes of black carbon 
emitted in Mongolia, and 822 kilotonnes of methane (Table ES1). For black carbon, the 
household sector and vegetation fires contributed most of these emissions (Figure ES1), while 
for methane, almost 90% of these emissions were emitted from the agriculture sector. In 
addition to these Short-Lived Climate Pollutants, there were also substantial emissions of other 
air pollutants and greenhouse gases across these sectors in Mongolia in 2017. For particulate 
air pollutants, like primary PM2.5, PM10, organic carbon, the major source sectors were the 
same as black carbon (household and vegetation fires), as were gaseous pollutants VOCs and 
carbon monoxide. For nitrogen oxides (NOx), there were also large contributions from road 
transport, and power generation to national total emissions. These emission sources were also 
large sources of carbon dioxide, with power generation, households and transport the largest 
CO2 emission sources. 

 

Table ES1. Emissions of key SLCPs, air pollutants and GHGs in 2017(units: kilotonnes) 

 

Sectors OC BC PM2.5 NOx NMVOCs CH4 CO CO2 

All Others 0.1 0.0 0.2 0.1 1.9 46.3 0.7 58.7 

Agriculture 0.2 0.0 0.4 1.6 0.0 731.5 4.6 - 

Agriculture 
Forestry (Energy 
Consumption) 

0.1 0.1 0.2 1.9 0.2 0.0 0.5 150.8 

Commercial and 
Public Services 

0.0 0.1 0.8 1.3 0.7 0.1 7.2 735.7 

Electricity 
Generation 

0.0 0.0 0.3 24.2 0.1 0.1 0.9 9,883.0 

Heat-Only Boilers 0.0 0.0 0.2 11.7 0.1 0.0 0.4 4,767.7 

Household 16.3 5.5 36.1 8.6 47.1 14.4 156.4 2,276.5 

Industrial Process 
Emissions 

- - 0.1 - 1.6 - - 333.5 

Industry 0.1 0.1 0.8 2.9 0.7 0.1 6.5 893.4 

Transport 0.2 0.6 1.1 38.8 3.2 0.1 15.4 1,481.4 

Vegetation Fires 57.4 3.6 81.4 30.9 36.2 29.6 680.2 - 

Total 74.5 
10.
1 

121.5 121.9 91.8 822.1 872.8 
20,580.
6 
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Household Sector Emissions: In 2017, the majority of the emissions of all of these pollutants 

resulting from the burning of coal (Lignite), primarily for heating. Approximately half of the 

emissions of black carbon, carbon dioxide and other pollutants in the Household sector result 

from activities in Ulaanbaatar. However, a substantial fraction of emissions also results from 

activities in other cities outside the capital, especially for black carbon and other air pollutant 

emissions, and carbon dioxide. 
 

Electricity and Heat Generation Emissions: Emissions from electricity and heat production are 
predominantly associated with the combustion of coal, meaning that contribution of different 
power plants to the emissions of many pollutants is the same. Electricity and Combined Heat 
and Power Plants contributed over 70% of emissions from the electricity and heat generation 
sectors, while HOBs contributed approximately 28% of total emissions. The CHP4 was the 
largest single facility that contributing emissions in the electricity and heat generation sector 
(approximately 35% of the emissions of all pollutants).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure ES1: Contribution of different source sectors to emissions of SLCPs, air pollutants and GHGs in 

2017 in Mongolia 

 

Transport Sector Emissions: Freight transport was estimated to produce the majority of air 

pollutant, SLCP and GHG emissions from the transport sector (over 90% of the emissions of 

BC, OC, PM2.5 and NOx), with a larger contribution from road freight transport compared to 

rail freight transport. Road Passenger transport makes more significant contributions to CO2 

emissions, and emissions of carbon monoxide and VOCs.  

 

Agriculture sector emissions: Agriculture, specifically the livestock sector, is the second 

largest emitter of the GHG emissions in Mongolia (through emissions of methane, also a 

SLCP). In 2014, the agriculture sector accounted for 48.51% (16.726.97 Gg CO2e) of total 

national direct GHG emissions (without LULUCF).   
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Mitigation strategies for climate change mitigation and air pollution reductions 

Within existing plans and commitments, Mongolia has already committed to taking action that 
will reduce emissions of air pollutants, GHGs and SLCPs. For example, Mongolia’s revised 
Nationally Determined Contribution outlines specific actions that it will take to reduce GHGs 
emissions by 22.7% (not including LULUCF) compared to a business as usual scenario in 2030. 
In addition, actions have been identified and have being implemented to improve air pollution 
in Ulaanbaatar specifically.  

The analysis conducted using the LEAP model for Mongolia is the first analysis to assess the 
overall effect of the all these actions on all emissions to the atmosphere that affect air pollution 
and climate change. This helps to identify those mitigation actions selected to reduce GHGs 
that are also effective at improving air pollution, as well as identifying any climate change 
benefits from actions to reduce air pollution in Mongolia. The mitigation measures from the 
revised NDC, and those identified to improve air quality, are summarized in Table ES2.  

Table ES2. Mitigation measures included in integrated air pollution and climate change assessment 

from Mongolia’s NDC and air pollution mitigation actions 

Mitigation Measure Description Scenario 
Grouping 

Efficiency improvement of 
new coal-fired power plants  

New coal fired power plants will be constructed with super 
critical-pressure technology by increasing efficiency of power 
plants. 

NDC 
measures 

Reduction of electricity and 
heat transmission and 
distribution losses 

Transmission & distribution Loss should be reduced in 2030 to 
7.8% compared to 14% in the baseline.  

NDC 
measures 

Station own use reduction of 
Combined Heat and Power 
plants 

The station own use should be reduced in 2030 to 9.1% 
compared to 13.2% in the baseline.  

NDC 
measures 

Efficiency improvement of 
HOBs in aimag centers 

Boiler efficiency is expected to be increased from 40% to 85%  
in 10 aimag centers, decreasing coal consumption. 

NDC 
measures 

Prohibited raw coal and use 
improved briquette fuel in 
Ulaanbaatar ger district 

Government has prohibited raw coal use in Ulaanbaatr and 
replaced with improved briquette fuel. The number of 
households involved in this implementation measure is 
estimated to be 200000 households, which will be implemented 
by 2020.  

NDC 
measures 

Insulate old pre-cast concrete 
apartment buildings 

Assembled apartment buildings in UB are 5,9,12 floor buildings 
with multi-layered plates built during the 1970s, 1980s and 
1990s. The assemblies and current features of the buildings will 
be replaced with modern standards of insultation.  

NDC 
measures 

Energy efficiency in industry Electric motors account for 60-70% of total electricity 
consumption in industry. Improving efficiency can reduce 
electricity consumption by 15-20%. 
 
Demand side management in the industry can save 10-15% of 
energy costs at low and low cost. By conducting energy audits 
energy efficiency in industry could be increased.     

NDC 
measures 

Prioritize animal quality and 
productivity over the 
livestock growth rate 

Livestock quality and productivity will be prioritized and 
livestock numbers will be reduced through implementation of 
the Sustainable Livestock Development Action Plan  

NDC 
measures 
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Transfer ger area households 
to apartment 

Transfer of 100,000 households in ger area to apartment in 
Ulaanbaatar will reduce coal consumption in the ger areas. 
However, as these households are provided with centralized 
heat supply, the heat production at CHPs will increase and the 
GHG emissions will increase.  

Air Quality 
Strategy 
Measure 

Use electric heaters for ger 
district households 

The Air and Environmental Pollution Reduction Program aims 
to provide 60,000 households with electric heating in ger areas 
of Ulaanbaatar in 2019-2025.  

Air Quality 
Strategy 
Measure 

Vehicle emission standards-
Euro 5 

As of 2018, the Euro 5 fuel was 7.7% and Euro 2-4 fuel - 92.3%. 
“The Sustainable Development Vision-2030” policy document 
states to increase the share of Euro 5 fuel to 70% by 2025 and 
100% by 2030.  

Air Quality 
Strategy 
Measure 

 

The implementation of the revised NDC in Mongolia is based on the successful implementation 
of high potential mitigation measures, which together result in 22.7% lower GHG emissions 
compared to a reference scenario. The implementation of the revised NDC mitigation 
measures also reduce other SLCPs and air pollutants. There is an additional climate change 
benefit from implementing the revised NDC, because the implementation of the revised NDC 
was also estimated to reduce black carbon emissions by 11.5% compared to a reference 
scenario in 2030 (Table ES3, Figure ES2). These black carbon reductions would also improve air 
pollution and human health. There are also further benefits for improving air pollution from 
implementing the revised NDC, due to the estimated 9% reduction in primary PM2.5 emissions, 
and 10% reduction in NOx emissions.  

The implementation of additional measures focusing on the transport and household sectors 
that target air pollution also lead to substantial additional benefits for reducing SLCPs and air 
pollutants. Therefore, the successful implementation of both Mongolia’s climate change 
commitments and air quality strategy are estimated to reduce black carbon emissions by over 
one quarter, NOx emissions by over 20%, and a 17% reduction in primary PM2.5 emissions.  

 

Table ES3: Emission reduction associated with the implementation of mitigation measures included in 

the revised NDC, and Air Quality Strategy 

Scenarios OC BC PM2.5 NOx NMVOCs CH4 CO CO2 

Reference (kilotonnes) 43 10 83 188 82 914 595 45,902 

Mongolia's NDC (kilotonnes) 40 9 76 170 81 708 578 39,135 

Mongolia's NDC (% 
reduction) 

7.1 11.5 8.5 9.5 1.6 22.5 2.8 14.7 

Mongolia's NDC and Air 
Pollution Strategy 
(kilotonnes) 

37 7 68 146 72 706 535 40,220 

Mongolia's NDC and AP 
Strategy (% reduction) 

14.5 26.2 17.4 22.2 13.0 22.7 10.0 12.4 
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Figure ES2: Reduction in black carbon and methane emissions from implementation of Mongolia’s 

NDC and air quality strategy 

 

Conclusions and Recommendations  

The integrated assessment of GHGs, SLCPs and air pollutant emissions has demonstrated that 
i) in Mongolia these pollutants are emitted from the same sources, in particular coal use for 
heating, coal use for power generation, transport and agriculture, ii) the actions included in 
the revised NDC will lead to air pollution benefits, in addition to reducing Mongolia’s 
contribution to climate change, and iii) the reduction that will be achieved from the actions 
included Mongolia’s revised NDC are in addition to the air pollution benefits from the actions 
that are included in Mongolia’s air quality strategy (i.e. switching coal for electric heating in ger 
areas and switch ger households to flats).  

The assessment demonstrates that there is value in ensuring that air pollution and climate 
change planning in Mongolia are integrated, so that the potential benefits that can be achieved 
are realized through the effective implementation of Mongolia’s climate change and air 
pollution activities. Five specific recommendations for concrete actions that can be taken in 
Mongolia to integrate air pollution and climate change mitigation. 

Recommendation #1: Integrate SLCP and air pollution mitigation into climate change planning: 
The climate change planning process provides a set of procedures into which SLCPs and air 
pollution co-benefits can be integrated. The inclusion of air pollutants in climate change 
planning allows this key local benefit of climate change strategies to be accounted for. This can 
be achieved by:  

• Quantifying air pollutant and SLCP emissions in GHG inventory 

• Developing integrated climate change and air pollution mitigation analyses 

• Including air pollutants and SLCPs in National Communications and Biennial Reports  

• Considering air pollution in development of long-term climate change mitigation 
strategy  

Recommendation #2: Integrate SLCP and air pollution mitigation into sectoral strategies: The 
actions identified to reduce SLCPs and air pollutants in Mongolia are concentrated in a small 
number of source sectors. The development of sectoral strategies and plans provide an 
opportunity to ensure that actions to be taken in each sector consider the implications for air 
quality and SLCP emissions.  

Recommendation #3: Integrate SLCP and air pollution mitigation into National Development 
Plan: Air pollution was highlighted as a particular development challenge in Mongolia in its first 
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Sustainable Development Goal Voluntary National Review. This assessment shows that 
implementation of Mongolia’s revised NDC, can make a contribution to improving air quality. 
It is recommended that within the National Development Planning process, the link between 
air pollution and climate change mitigation is highlighted.  

Recommendation #4: Increase integrated air pollution and climate change planning at sub-
national scale: Air pollution in Mongolia is a local issue, affecting cities where coal burning, 
traffic and electricity generation using coal are the main sources. It is therefore necessary that 
the conclusions from this national assessment are translated into actions at the municipal level. 
Action is needed in Ulaanbaatar, but this assessment also highlights the need to develop air 
quality strategies for other cities across Mongolia, where substantial emissions were. This 
requires the engagement of municipal governments, and the building of technical and human 
capacity to assess and plan for air quality improvements within their jurisdiction.  

Recommendation #5: Increase technical capacity for integrated air pollution, climate change 
and SLCP Planning: The integrated assessment of air pollution and climate change in Mongolia 
was conducted as a ‘one-off’ analysis in support of the NDC revision using the LEAP-IBC tool. 
To be able to track progress on air pollution and climate change mitigation, and to revise 
priorities as national circumstances change requires the increase in capacity to assess air 
pollution and climate change in an integrated way that can be regularly updated.   
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1. Introduction 

 

The future development of Mongolia faces numerous challenges and risks associated with 
adverse impacts of climate change on natural ecosystems and socio-economic sectors of the 
country. In short-term perspective, air pollution has reached dangerous levels in cities in cold 
season due to rapid urbanization process and significant increase of solid fuel combustion in 
energy sector which has a serious toxicological and economic impacts on human health and 
the environment. Thus, the establishment of low-emission and climate-resilient societies is an 
important precondition of the sustainable development strategy of the country. 

The issues of climate change and air pollution are closely linked because, i) in many cases 
greenhouse gases and air pollutants are emitted from the same sources, and ii) some of the 
same substances contribute to climate change, and to air pollution impacts, such as methane, 
black carbon and tropospheric ozone, i.e Short-lived Climate Pollutants (SLCPs). These two 
linkages provides substantial opportunity to design strategies and identify mitigation measures 
that can simultaneously air pollution and mitigate climate change. Global and regional studies 
have shown that there are a variety of strategies and actions that can be taken to target the 
major sources of SLCPs and simultaneously improve air pollution locally while reducing a 
countries contribution to global climate change. 

To address these emerging problems caused by climate change and other anthropogenic 
activities, a comprehensive study and integrated assessment of emissions of air pollutants and 
greenhouse gases, and its potential impacts on environment, social and economic sectors of 
the country is needed to evaluate strategies that could simultaneously address both issues. In 
this regard, Mongolia has been participating actively in CCAC’s Initiative for Supporting 
National Action and Planning (SNAP) on SLCPs to make more accurate estimations of emissions 
of greenhouse gases (GHGs), short-lived climate pollutants (SLCP) and other air pollutants from 
all major sources of energy and non-energy sectors  and to analyse pollutants’ mitigation 
options to contribute to the updated NDC, the Mongolian Third Assessment Report on Climate 
Change and other climate policy and reporting documents.  

Application of the LEAP-IBC tool has given the opportunity to estimate emissions of GHGs, 
short-lived climate pollutants and air pollutants such as black-carbon, PM2.5, tropospheric 
ozone precursors, HFCs and other pollutants from all major sources of energy and non-energy 
sectors  of Mongolia. This report summarises the results of this application, showing current 
levels of GHG, SLCP and air pollutant emissions in Mongolia, their projected increase in the 
future without further policies and measures to reduce them, and the emission reduction 
potential of these emissions from the implementation of different mitigation measures. This 
Section introduces the link between air pollution and climate change in general, and specifically 
in Mongolia. Section 2 shows the emissions of GHGs, SLCPs and air pollutants in Mongolia, and 
Section 3 describes the mitigation potential of the revised NDC and additional mitigation 
measures. Finally, Section 4 provides recommendations for how planning and policy 
development on climate change and air pollution can be more closely integrated in Mongolia, 
to maximise the benefits for tackling both issues.  
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1.1.  Air pollution and its impacts on human health and vegetation in 

Mongolia 

 

1.1.1 Air pollution and; environmental and human health Issues 

Globally, air pollution represents the biggest environmental risk to human being and health. 
Approximately 92% of the world population live in places where air quality level exceeds WHO 
limits. Air pollution is one of largest causes of the top four non-communicable diseases such as 
stroke, lung cancer, chronic respiratory disease, and heart disease. In 2012, one out of 9 deaths 
was the result of air pollution-related diseases. Over half of deaths among children less than 5 
years old from acute lower respiratory infections are due to particulate matter (PM) inhaled 
from indoor air pollution from household solid fuels.  Everyone’s health is affected by air 
pollution, but low- and middle-income countries as well as poor and marginalized groups in 
high-income countries are at greater risk. Children, the elderly, and people with heart diseases 
or respiratory diseases are more vulnerable.  

Air pollution has become one of the most challenging issues In Mongolia, exacerbated during 

winter time because of solid fuel, mostly coal combustion. The capital city Ulaanbaatar where 

more than 47% of total population live is the area of the country most affected by air pollution. 

The major cause (circa 80%) of air pollution in Ulaanbaatar comes from unprocessed coal 

burning stoves which are essential to heat traditional ger dwelling homes and small houses in 

the sub-zero temperatures. Other pollution sources include vehicles (10%), power plants (6%), 

and soil contamination (4%). As of January 2018, 218,665 households totalling 795,759 people 

(56,1% of Ulaanbaatar's population) were registered to be residing in ger districts according to 

the National Statistical Office (NSO) of Mongolia. According the NCO (2018), the total 

population of Mongolia is to reach 4 million by 2031 and 5 million by 2045 – 1.5 times than 

2019 population. About 30% of the country’s population is children under 14 years old, the 

trend that is not about to change in coming 30-year time.  

In the last ten years, Mongolia’s air pollution crisis and, consequently, related respiratory 
diseases have increased dramatically2. The effects of air pollution in Mongolia are felt most 
severely by the country’s children. According to UNICEF3, children living in Ulaanbaatar have a 
high risk of getting lower respiratory infections than those living in rural areas. Airborne 
chemicals and toxins associated with air pollution can also complicate pregnancies, starving 
the fetus of oxygen, which can cause birth defects like irreversibly stunting brain growth or 
result in miscarriages. Children exposed to these toxins are more likely to have lower IQs, 
exhibit behavioural problems and neurological disorders. 

In 2012, an estimated 6.5 million deaths (11.6% of all global deaths) globally were associated 
with indoor and outdoor air pollution together. According to this global estimation, in Mongolia 
1,123 people die from air pollution-related diseases each year: Acute low respiratory infection-
39; chronic obstructive pulmonary disease-18; lung cancer-60; ischemic heart disease-572 and 

 
2 Amarsaikhan, D. et al. (2014). A Study on Air Pollution in Ulaanbaatar City, Mongolia. Journal of Geoscience 
and Environment Protection, 2, 123-128. http://dx.doi.org/10.4236/gep.2014.22017 

3 Mongolian air pollution causing health crisis: UNICEF (2018),   
https://respromasks.com/2018/02/23/mongolian-air-pollution-causing-health-crisis-unicef/ 

https://www.unicef.org/infobycountry/mongolia_90290.html
https://respromasks.com/2018/02/23/mongolian-air-pollution-causing-health-crisis-unicef/
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stroke-434. Age standardized death rate attributable ambient air pollution in 2012, Mongolia 
was 70 per 100,000 capita. In addition, some 3,010 additional deaths are accounted from 
household air pollution alone. Altogether, the age-standardized mortality rate from the joint 
effects of both ambient and household air pollution account for 132 deaths per 100,000 capita, 
which places Mongolia among the high-impacted countries (the world mean is 92 deaths per 
100,000 capita).  

Last decade a couple of surveys on ambient and household air pollution and its impact were 
locally conducted and findings of these surveys have been used for evidence-informed decision 
making. A joint research team of Mongolia and Canada estimated in 2011 that 29% of 
cardiopulmonary deaths and 40% of lung cancer deaths in the Ulaanbaatar city are attributable 
to ambient air pollution. The prevalence of childhood asthma in Ulaanbaatar was estimated 
higher than that in the world and Asia-Pacific countries reported by the International Study of 
Asthma and Allergies in Childhood and the prevalence of asthma in adults has increased for 
the past one decade. 

The National Centre for Public Health of Mongolia and UNICEF released a joint report in 
February 20184 highlighting the severity of Mongolia’s air pollution crisis. The report states 
that unless Ulaanbaatar’s air pollution levels drastically decrease in the next few years, the cost 
of treating air pollution-related diseases in children will increase 33 percent by 2025. Data from 
the reports of health officials suggests a 3.5-fold increase in fetal mortality rates between 
summer and winter, and a “near-perfect correlation between still births and air toxicity.” 
Respiratory infections have nearly tripled and pneumonia is the second leading cause of death 
for children under five. 

In Ulaanbaatar city, enhancement of the air pollution and frame of pollutants is also due to its 
geographic location and topography, as well as inter weather condition (strong thermal 
inversion layer). Though air pollution isn’t a year-round problem for Ulaanbaatar, and people 
only remember the unescapable dirty air when it actually hits them every winter, public 
awareness on the hot issue is getting stronger and broader every year. It’s crucial for the 
people of Ulaanbaatar to realize that air pollution is more than just a dirty smoke we are stuck 
with during winter. 

In addition to the health risks associated with air pollution – stillbirth, preterm birth, lower 
birth weight, asthma, pneumonia, bronchitis and death – Mongolia’s air pollution crisis is also 
costing the public health system MNT 4.8 billion per year (over $2 million) by 2025. 

A scenario analysis of air pollution emissions in Ulaanbaatar for the years 2010 and 2020 taken 
by World Bank indicated that unless the Mongolian Government makes a very serious effort 
to address these issues at multiple levels, air pollution and its corresponding health impacts in 
Mongolia will be significant. While there is no single solution to reduce the existing problems, 
a combination of measures ranging from public education and awareness to strengthen of 
monitoring and enforcement, to improve methodological approach and technology and phase 
out raw coals is necessary in order to successfully address the increasing levels of air pollution. 

 

 
4 A joint report: Mongolia’s air pollution crisis: A call to action to protect children’s health, (2018) by the 
National Center for Public Health and UNICEF, https://www.unicef.org/eap/press-releases/mongolias-air-
pollution-child-health-crisis 

https://reliefweb.int/report/mongolia/mongolia-s-air-pollution-crisis-call-action-protect-children-s-health
https://www.irishtimes.com/news/world/asia-pacific/mongolia-s-deadly-air-pollution-chokes-the-land-of-eternal-blue-sky-1.3273229
https://www.unicef.org/mongolia/Mongolia_air_pollution_crisis_ENG.pdf
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1.1.2. Air Pollution Monitoring Data in Mongolia 

 

Air pollution is a big issue during the winter months in Ulaanbaatar city and other aimag centers of  
Mongolia and its effects  are quite severe. To solve this issue, the government has been focusing on the 
source of air pollution, the peri-urban ger districts surrounding the city center establishing an air 
pollution monitoring network. The air quality stations run by the Mongolian government use the new 
reporting standard mentioned above. There are 16 air quality monitoring stations that use the new 
Mongolian reporting standard and 17 stations using the US EPA reporting standard. 

Multi-year records of key air pollutants, such as SO2, NO2, PM10 and PM2.5, measured at the air 
pollution monitoring sites in Mongolia are given below: 

  

 

 

 

Figure 1.1 Annual mean of SO2, 

Ulaanbaatar, 2010-2018  

 

 

 

 

 

 

 

 

Figure 1.2. Annual mean of NO2, 

Ulaanbaatar, 2010-2018 

 

  

 

 

Figure 1.3. Annual mean of PM10, 

Ulaanbaatar city, 2010-2018 

 

0

5

10

15

20

25

30

35

40

c
o
n
c
e
n
tr

a
ti
o
n

, 
u
g
/m

3

0

10

20

30

40

50

60

70

c
o
n
c
e
n
tr

a
ti
o
n

, 
u
g
/m

3

0

50

100

150

200

250

300

https://www.unicef.org/mongolia/Mongolia_air_pollution_crisis_ENG.pdf


16 
 

 

 

 

 

Figure 1.4. Annual mean of PM 

2.5, Ulaanbaatar city, 2011-2018 

 

 

As shown in above graphs, air concentrations of key air pollutants, specially PM10 and PM2.5 

and SO2m in Ulaanbaatar, are higher than allowed standard levels.  

The 2017 National Program on Reduction of Air and Environmental Pollution provides a mid-
term roadmap to decrease air pollutants by 80%, prohibit the use of unprocessed coal 
anywhere except for thermal power plants in Ulaanbaatar, and reduce air and environmental 
pollution by at least 50% by 2025. It is crucial to conduct systematic assessment of the 
sources of air pollution and identify the most effective interventions to eliminate or control 
them.  

To achieve these targets the following mitigation measures should be implemented: 

- Improving the quality and accessibility of environment-friendly and advanced 

technology infrastructure; 

- Reducing the number of chimneys, banning the usage of raw coal, developing the 

provinces and decentralization; and  

- Enforcing a set of measures to strengthen the enforcement of environmental 

legislation and standards.  

- Show the emission reduction potential of all the mitigation measures included in 

the analysis. Highlight the most effective measures.  

- Identify what additional mitigation measures could be most effective in reducing 

air pollutant, SLCP and GHG emissions further in Mongolia. 

The government may consider various policies to reduce air pollutants emissions. Examples 
of recommended interventions are listed below: 

I. Ambient air-specific recommendations :  

Long-term:  

a) General  

- In terms of health benefits long-term measures to reduce pollution are the most 
effective ones to protect public health.  

- There is the need for setting a mechanism to implement at the highest political 
level interventions effectively able to reduce air pollution exposure.  
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- There are various sectors and activities responsible for all the air pollution. 
Concerted multi-sectoral action and regular involvement of various stakeholders is 
needed.  

b) Sectorial  

- Implement sustainable plans for energy options, efficient, renewable and clean, 
both at production and consumption level.  

- Integrate environmental and health considerations in urban planning, including 
locating offices and commercial space in areas convenient for pedestrians and 
bicyclists in order to reduce the need for motorized transport and preventing 
traffic congestion, creating green areas.  

Medium-term:  

a) General  

- Set up more stringent ambient air quality standards to reduce air pollution 
concentrations to WHO Air Quality Guideline.  

b) Sectorial  

- Improvement of urban solid waste management  

- Conversion of unpaved roads to paved roads in particular in Ger areas  

- Involvement of local authorities is fundamental and UB joining WHO Breathelife 
campaign can be an important step.  

- There is the need for a proper communication campaign on air pollution (see 
Breathelife and other WHO information materials).  

Short-term:  

a) General  

- Expand monitoring air quality through obtaining more timely and detailed 
information about air quality in residential locations and define clear responsibility 
for regular reporting.  

- Implement emission control mechanisms of sources  

- Intensify raising public awareness about individual pollution reduction activities 
and associated health benefits.  

b) Sectorial  

- Increase pollution control at power plants and implement alternative clean energy 
production plan  

- Take into account for special care patients with respiratory diseases  

- Ban waste burning  

- Reduce unnecessary physical activities during extreme events of air pollution  

- Do not generally encourage the use of personal masks, as most respirators are 
ineffective (e.g. inexpensive options found in markets and stores) in reducing 
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cardiovascular and respiratory risks. Similarly, indoor air filtration does not 
generally constitute an alternative measure to reduce health risks.  

 

II. Indoor-air specific recommendations  

- Create sustainable support schemes for low-income groups in adopting affordable 
cleaner technology.  

- Substitute solid fuel use with clean fuels for home cooking and heating with plans 
at districts and khoroos level.  

- Discourage use of fuels such as plastics, tire pieces, and vinyl promptly.  

- Substitute solid fuels to processed fuels in poor communities where raw coal and 
biomass remains the most practical fuel as interim measure;  

- Educate people to maintain indoor temperature at reasonable level through 
controlling over use of solid fuels in terms of frequency and amount.  

- Prohibit smoking in public buildings and eliminate or reduce tobacco smoking 
indoors.  

- Improve ventilation in homes, kindergartens, schools and the working 
environment.  

 

1.2.  Greenhouse gas emissions and removals 
 

Using IPCC methodologies, Mongolia’s annual GHG emissions were estimated at 34,482.73 

thousand tons of CO2e in 2014, with 50% of these coming from the energy sector, 48.5% from 

agriculture, 1% from industry, and the remaining 0.5% from the waste sector5. The most 

important GHG in Mongolia is carbon dioxide (CO2) (without LULUCF) accounting 46.41% of the national 

total in 2014. The emissions from all sectors (excl. LULUCF) increased by 46.46% from 10,927.61 in 1990 

to 16,004.13 Gg CO2e in 2014 mainly due to higher emissions from the energy sector.  

Total GHG emissions in Mongolia represented a 57.09% increase from the 1990 level of 

21,950.73 Gg CO2e and 5.49% increase from the 2013 level with 32,687.27 Gg CO2e. Net GHG 

emissions in 2014 were 10,030.80 Gg CO2e (including LULUCF). This represented a -1,034.44% 

decrease from the 1990 level of -1,073.46 Gg CO2e and 23.23% increase from the 2013 level 

with 8,139.60 Gg CO2e (Figure 1.5). 

 
5 The 1st BUR of Mongolia for UNFCCC, 2017 
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Figure 1.5: Mongolia’s total and net GHG emissions and removals, 1990-2014 (Gg CO2e) 

 

The main source of CO2 emissions in Mongolia is the fossil fuel combustion. Second important 

GHG in Mongolia is methane accounting 32.9% of the national total in 2014. CH4 emissions 

increased with a growth of 65.03% from 1990 to 2014. The main sources of CH4 emissions in 

Mongolia are the enteric fermentation in the agriculture sector, the fugitive emissions from 

coal mining and handling, and solid waste disposal on land (landfills). N2O and HFCs emissions 

have small share of net GHG emissions. The main sources are: direct N2O emissions from 

managed soils; indirect N2O emissions from managed soils; energy industries; manufacturing 

industries and construction; transport and residential sectors, and domestic wastewater 

treatment and discharge. The share of CO2, CH4, N2O and HFCs emissions are presented in 

Figure 1.6.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.6. The share of gases in 2014 

 

Although Mongolia contributes only to a small fraction of the global GHG emissions (0.09%), 
levels are still high in terms of emissions per capita and emissions intensity per GDP. In fact, it 
is several times higher than the global average. Therefore, a set of concrete measures is 
needed to reduce GHG emissions in our country, while also considering the overall national 
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objectives of ensuring sustainable development in the main economic sectors and advancing 
technological improvements. 

 

1.3 Climate change and its Impacts on biophysical environment and socio-

economic sectors of Mongolia    

 

Current Climate change and its projection: Observation records of all meteorological stations 
located over Mongolia since 1940 show that the annual mean temperature of the surface layer 
of the atmosphere has increased by 2.250C, whereby more warming has occurred in 
mountainous areas and warm season, that is much higher than global average6. The warmest 
10 years in last almost 80 years have been occurred since 2000. The annual precipitation rate 
shows a gradual decrease especially during the warm season, leading to periods of drought. 
Percentile of intensive rainfall has risen in the total precipitation in the growing season (Figure 
1.7).  

 

 

Figure 1.7 Air temperature (left) and precipitation amount (right) changes  between1940-
2018 in Mongolia,     

 

In general, climate extreme events such as number of days and duration of hot spells has grown 
and the number of cold days has reduced. The aridity index, defined as the ratio of precipitation 
to potential evapotranspiration (UNEP, 1992) shows a decline by 0.003 in the last years. A 
declining aridity index signifies that the aridification has intensified in Mongolia.  

Based on scenarios estimated by 10 Global Climate Models (GCMs), air temperature in all four 
seasons continue to grow in the country. In comparison with the baseline period (1986-2005), 

 
6 Third National Communication of Mongolia under UNFCCC, 2016 
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temperature increases are expected to be 2.5oC, 3.5oC and 6.0oC in the far future period of 
2081-2100 depending on low, medium and high GHG emission scenarios respectively. Figure 
1.8 shows future projections  in winter and summer temperatures under three emission 
scenarios. 
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Figure 1.8. Future temperature changes in a) winter and b) summer seasons, oC  
(in comparison with the average temperatures for period 1986-2005) 

 

In the near future the seasonal precipitations will increase by 12% in winter, and  3% in 
summer. This trend will continue to grow in the end of the century and is estimated to be 15-
50% increase in winter, 5-8% increase in summer depending on emission scenarios. 

Climate Change Impacts: Climate change will cause serious risks and damage into socio-
economic aspects that are highly dependent on weather and climate. According to 
Germanwatch, Mongolia is one of the most vulnerable countries to climate change in the 
world. Although, there could be some positive impacts of climate change for Mongolia, the  
negative impacts are likely to dominate and pose serious threats to the sustainability of the 
socio-economic systems. Based on the assessment, continuous warming in all seasons and 
decreased precipitation (especially in summer season) will lead to intensified droughts and 
dryness, which will adversely affect environmental and socio-economic sectors. Due to climate 
change, water resources will be shortened, land, forests and grasslands will be degraded, 
desertification is intensified, high mountain ice cover and glaciers are melted, permafrost  is 
thawed, and frequency and magnitude of natural disasters is increasing. The frequency of 
natural and weather related disasters has increased, leading to economic losses of 1.6 trillion 
MNT between 2009-20197. 

Ultimately, adaptation goal, objectives and actions should aim to reduce vulnerability and 
climate-induced risks of these sectors in alignment with development strategies, policies and 
plans of the country as well as international development directions8. Assessment of current 
and future impact of climate change confirms that animal husbandry, arable farming, human 
health, and natural resources including water, forest, pasture and soil are the most vulnerable 
sectors in Mongolia, and also reinforces the importance of natural disaster management.  

 
7 NEMA Disaster Research Institute, Statistics on Disasters and Hazards, 2019 
8 GOM, NDC Update, 2019 
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1.4.  Country contribution to the implementation of the Paris Agreement 

temperature goals 

 

Mongolia has ratified the Paris Agreement in 2016 becoming its member. The Paris Agreement 
requests each country to outline and communicate their post-2020 climate actions, known as 
their NDCs. Together, these climate actions determine whether the world achieves the long-
term temperature target of the Paris Agreement and to reach global peaking of greenhouse 
gas (GHG) emissions as soon as possible and to undertake rapid reductions thereafter in 
accordance with best available science, so as to achieve a balance between anthropogenic 
emissions by sources and removals by sinks of GHGs in the second half of this century. It is 
understood that the peaking of emissions will take longer for developing country Parties, and 
that emission reductions are undertaken on the basis of equity, and in the context of 
sustainable development and efforts to eradicate poverty, which are critical development 
priorities for many developing countries.  Each climate plan reflects the country’s ambition for 
reducing emissions, taking into account its domestic circumstances and capabilities.  

Therefore, Nationally determined contributions (NDCs) are at the heart of the Paris Agreement 
and the achievement of its long-term goals. NDCs embody efforts by each country to reduce 
national emissions and adapt to the impacts of climate change. The Paris Agreement (Article 
4, paragraph 2) requires each Party to prepare, communicate and maintain successive 
nationally determined contributions (NDCs) that it intends to achieve. Parties shall pursue 
domestic mitigation measures, with the aim of achieving the objectives of such contributions. 
As the world marches toward the United Nations Framework Convention (UNFCCC) 
Conference of the Parties (COP21) in December 2015, together with the move from the 
Millennium Development Goals to Sustainable Development Goals, governments have 
prepared  their Intended Nationally Determined Contributions (INDCs) setting efforts towards 
limiting the rise of the global average temperature below 2°C above pre-industrial levels.  

Reaffirming its commitment to support the efforts of international community in reaching the 
multilateral agreement to fulfil the main goal of the Convention, Mongolia first developed its 
INDC in 2015, which reflect Mongolia’s endeavours towards the reduction of emissions. The 
INDC of Mongolia respectfully addressed both mitigation and adaptation challenges, and was 
officially submitted to UNFCCC Secretariat on 24th of September, 2015. Mongolia’s INDC has 
its conceptual roots in the Green Development Policy of Mongolia, approved by the Parliament 
in 2014, to which key sectoral development programmes and action plans at the national level, 
including energy, industrial, agriculture sectors, are being adjusted. Key indicators for 
measuring progress in the implementation of the Green Development Policy include, among 
others, efficient use of energy, GHG emissions and ecological footprint per unit of GDP. The 
National Action Programme on Climate Change (NAPCC) approved by the Parliament in 2011 
includes concrete measures in response to climate change covering all principal sectors of the 
economy. These and other relevant national level policy documents served as a basis for the 
development of Mongolia’s INDC, which was shaped and finalized through comprehensive 
consultation exercises with a broad range of stakeholders. 

Subsequently, in 2019, to raise GHG mitigation ambitions, Mongolia has  developed its revised 
Nationally Determined Contribution (NDC) to contribute to the implementation of the Paris 

https://unfccc.int/node/617
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Agreement. Mongolia’s revised NDC sets a more ambitious greenhouse gas emissions 
reduction target and defines  high potential measures to mitigate GHG emissions. In revised 
NDC, Mongolia established a new GHG emission mitigation target of 22.7% by 2030 to compare 
to the baseline scenario that is 8.7% higher than the target of 14% obligated in its INDC in 2015.  

   

The GHG mitigation scenarios and concrete mitigation measures in Energy sector in the revised NDC is 

shown in Table 1.1. After implementation of the measures to reduce emissions from the energy sector, 

the GHG emissions will be reduced by 2,909 thousand thousand tonsСО2eq or 11.6% in 2020, 6,585 

thousand tonsСО2eq or 20.6% in 2025, and 11,265 thousand tonsСО2eq in 2030 or 29.0% respectively. 

 

Table 1.1. GHG mitigation scenarios and GHG emission reductions in Energy sector, thousand tonsСО2e   

  2010 2015 2020 2025 2030 

One. Baseline scenario  14,032   18,301   24,998   32,018   38,837  

Two. GHG Mitigation scenarios           

1. Energy consumption      

1.1 Energy consumption –Building  14,032   18,301   24,395   31,318   38,007  

Insulate old pre-cast concrete apartment 
buildings 

- - 
             

73  
             

139  
             

231  

Use improved briquette fuel in Ulaanbaatar ger 
district 

              -                  -    
           

530  
             

561  
             

599  

Total GHG Emissions - - 603 700 830 

1.2 Energy consumption –Industry   14,032   18,301   24,692   31,236  37,792 

Energy saving in industry - - 306 782 1045 

Total GHG Emissions - - 306 782 1045 

1.3 Energy consumption –Transport      

Transfer to Euro-5 standard fuel             62           288           457  

Use railway for coal export - - -          480           576  

Use electric heating in passenger wagers  - - 7 11 16 

Total GHG Emissions               -    69 779 1049 

1.4 Energy consumption –Total   14,032   18,301  24020 29757 35913 

1.5 Total GHG Emissions from energy 
consumption 

  978 2261 2924 

2. Energy production           

2.1 Renewable energy scenario   14,032  18,301      24,998  31,129  35,868  

Hydropower plants            -                -                 -           467  2,619  

Wind power plants             -                 -                  -        483        609  

Solar power plants              -                 -                 -         301         367  

2.2 Energy supply efficiency improvement     14,032      18,301      23,492      28,749      33,276  

Reduce electricity and heat transmission and 
distribution lose    

        -                  -              227       1,069     2,023  

Reduce station own use in CHPs             -              -         1,008   2,069     3,313  
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Efficiency improvement of coal fired power 
plants  

             -                 -              -    368        966  

Efficiency improvement of HOBs in aimag 
centers 

          -                  -                  -       132        126  

Efficiency improvement of HOBs in soum 
centers 

           -                   -               276          323          376  

Use of heat pumps for local heat supply             -                   -             110       194        300  

2.3 GHG mitigation scenario for energy 
production 

    14,032      18,301      23,068      27,695      30,497  

2. 4 GHG emission reduction for energy 
production 

            -                -    1,931  4,324  8,341  

3. Energy production and energy consumption      

3.1 Total GHG emission reduction from energy 
sector 

            -                -    2,909 6,585 11,265 

3.2 Total GHG emission reduction from energy 
sector, % 

            -                -    11.6 20.6 29.0 

 

Mitigation scenarios and GHG emission reductions for the non-energy sector are shown in Table 1.5. 

The non-energy sector's GHG emissions are projected to grow to 30,480 thousand tons of CO2eq in 

2025 and to 35411 thousand tons of CO2eq in 2030. 

Implementation of mitigation measures for non-energy sectors will reduce GHG emissions by 1259 

thousand tons of CO2eq or 5.2% in 2020, 3552 thousand tons of CO2eq or 11.7% in 2025, 5539 

thousand tons of CO2eq or 15.6% in 2030 respectively (Table 1.2). 

Table 1.2 Baseline and mitigation scenarios and GHG emission reductions for the non-energy sector, 

thousand tonsСО2e 

 2010 2015 2020 2025 2030 

Total Baseline scenario  11,784 19,309 24,120 30,480 35,411 

Mitigation scenario 11,784 19,309 22,860 26,928 29,872 

GHG emission reductions           

Agriculture (Implementing the "Livestock Sustainable 

Development Program") 
0 0 1257 3379 5283 

Industry (IPPU) (Reuse of heat losses from cement 

kiln; Use of fly ash from power plants for cement 

production, Use of methane from coal mines) 

0 0 0 158 234 

Waste (Reducing the volume of burying and open-pit 

wastes through the waste disposal point by 

supporting the waste recycling industry; 

Increase the proportion of population in improved 

sanitation by increasing the capacity of wastewater 

facilities) 

0 0 2.2 14.9 21.2 
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GHG emission reductions     1259 3552 5539 

GHG emission reductions,%     5.2 11.7 15.6 

 

1.5. Linkages between air pollutants, GHGs and SLCPs       

 

Air pollution and GHG emissions have the same sources in Mongolia. Main sources of air 
pollutants are also emitting a significant amount of GHGs. 

Key air pollution sources in Ulaanbaatar include: 

- coal burning in ger districts,  
- industrial boilers,  
- dust emissions of construction,  
- combined heat and power plants (CHPs),  
- improved stoves,  
- household heating systems,  
- brick kiln operations,  
- public and private transports,  
- road re-suspension,  
- fly ash re-suspension,  
- garbage burning.  

Of these, especially, during wintertime, smog of ger districts, motor vehicles and CHPs produce 
a very large amount of air pollutants. Generally, in Ulaanbaatar city, combustion for domestic 
cooking and heating, motor vehicles and CHPs are the main sources of air pollution. Also, the 
most typical urban pollutants include suspended particulate matter (SPM), sulphur dioxide 
(SO2), volatile organic compounds (VOCs), lead (Pb), carbon monoxide (CO), carbon dioxide 
(CO2), nitrogen oxides (NOx) and tropospheric ozone (O3). Of these pollutants, the particulate 
matter (PM) is one of the most critical pollutants responsible for the largest health and 
economic damages. In accordance to the reports from air pollution monitoring network of the 
country,  air pollution has increased significantly during the last years not only in Ulaanbaatar 
city, but also in aimags’ centers (Bayankhongor, Arkhangai, Selenge, and other aimag centers) 
and industrial towns (Erdenet and Darkhan). 

Key sources of GHG emissions are: 

− energy generation and consumption, 

− agriculture (animal husbandry), 

− industry, 

− waste 

GHG emissions in 2014 from the energy sector were 17,267.79 Gg CO2e accounting for 50.08% 

of total national emissions. The second highest sharing of the total emission were from the 

Agriculture sector with 16,726.98 Gg CO2e accounting for 48.51%. Emissions from IPPU and 

Waste sector contributed 328.1 Gg CO2e (0.95%) and 159.91 Gg CO2e (0.46%) respectively to 

the national total in 2014 (Figure 1.9).     
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−  

Figure 0.9.  The composition of Mongolian GHG emissions by sectors in 2014 
Source: GHG Inventory prepared by CCPIU under MET. 

 

In general, GHG emissions and removals from each sector increased in 2014 comparing to 

the base year and differences are showed in Table 1.1  by percentage changes and absolute 

values of each GHG inventory sectors.  

Table 0.3  Mongolia’s GHG emissions/removals by sectors in 1990 and 2014 

Sector 
Emissions, (Gg CO2e) Change from 1990 

(Gg CO2e) 
Change from 1990 

(%) 1990  2014 

Energy  11,091.14  17,267.79 6,176.64 55.69 

IPPU 218.66  328.06 109.39 50.03 

Agriculture  10,585.30  16,726.98 6,141.68 58.02 

Waste  55.62  159.91 104.29 187.49 

Total (excluding LULUCF)  21,950.73  34,482.73 12,532.00 57.09 

LULUCF -23,024.18  -24,451.93 -1,427.75 6.20 

Net total (including LULUCF) -1,073.46  10,030.80 11,104.26 -1,034.44 

Source: GHG Inventory prepared by CCPIU under MET. 

Short-lived climate pollutants (SLCPs). As short-lived climate pollutants such as methane, black 
carbon (soot), and hydrofluorocarbons (HFCs) have high global warming potentials and, in the 
case of black carbon and methane, contribute to air pollution, reduction of emissions of these 
pollutants will contribute significantly to implementation of general GHG mitigation and air 
pollution reduction targets. According to studies, doing this could slow climate feedback loops 
and potentially reduce the short-term warming trend by more than 50% over the next few 
decades while saving millions of lives and increasing crop yields due to reduced air pollution9. 
The 2016 Kigali amendment to phase down HFCs is also will support the SLCPs reduction. 

 
9 Shindell et al., 2017. 
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The UNEP/WMO (2011) Integrated Assessment of Black Carbon and Tropospheric Ozone was 
a global assessment of the benefits of taking actions to reduce SLCPs. Mitigation measures that 
targeted the main sources of black carbon and the main sources of methane (a precursor of 
tropospheric ozone) were evaluated in terms of their impacts on air quality and on climate. In 
total, 16 measures were identified that provided 90% of the climate benefits from the 
hundreds of measures that were evaluated. These included 9 measures that targeted black 
carbon, including measures in the residential, agriculture, transport and industry sectors, and 
7 measures that targeted methane in the agriculture, oil and gas and waste sectors (Chapter 4 
includes a complete description of these measures). The Assessment calculated that the full 
implementation of these measures would yield substantial air quality and climate benefits, 
estimating that by 2.4 million premature deaths would be avoided in 2030 compared to the 
baseline, as well as 52 million additional tonnes of 4 staple crops (rice, wheat, maize and soy) 
due to less crop damage from ozone exposure. These air quality benefits are disproportionately 
achieved locally, in those countries and regions where the emission reductions occur. At the 
same time, implementation of these measures would also avoid 0.5°C of global temperature 
increase, making an important contribution to limiting global temperature rises when 
combined with fast and ambitious CO2 mitigation. Black carbon, methane and tropospheric 
ozone, together with hydrofluorocarbons, have been called ‘short-lived climate pollutants’ 
because of the relatively short time they spend in the atmosphere once emitted (days to a two 
decades), and their impacts on climate and air quality (except for HFCs, which just impact 
climate). This means that actions on SLCPs can quickly produce multiple benefits for air quality 
and climate change. 

It is important to note that the benefits that are achieved by the measures that target SLCP 
source sectors are achieved for two reasons. Firstly, it is because they reduce SLCPs 
themselves, which, in the case of black carbon and methane have direct impacts on both air 
quality and on climate. But it is also because many of the SLCP source sectors are also major 
sources of greenhouse gases (e.g. CO2) and other air pollutants. Therefore, the 
implementation of mitigation measures in these sectors can also reduces emissions of 
greenhouse gases and other air pollutants, in addition to reducing SLCPs.   

 

1.6. Opportunities and benefits of integrated air pollution and climate change 

mitigation  

 

To understand the potential to simultaneous address climate change and air pollution, a 
comprehensive assessment of emissions of greenhouse gases, short-lived climate pollutants 
and air pollutants is needed to i) identify the magnitude of the problem, ii) assess the overlap 
in major sources for different pollutants, and iii) to identify, evaluate and prioritise those 
mitigation measures which have the largest potential to reduce emissions. In this regard, the 
participation in CCAC’s Initiative for Supporting National Action and Planning (SNAP) on SLCPs 
gives an opportunity to make more accurate integrated estimations of emissions of 
greenhouse gases, short-lived climate pollutants and other air pollutants  from all major 
sources of energy and non-energy sectors  and to analyse pollutants’ mitigation options. This 
integrated assessments contribute to the updated NDC and the Mongolian Third Assessment 
Report on Climate Change.  
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Accordingly, an application of the LEAP tool (an integrated long-term planning and scenario 
analysis tool) was developed to estimate emissions of short-lived climate pollutants and air 
pollutants such as black-carbon, PM2.5, tropospheric ozone precursors, HFCs and other 
pollutants from all major sources of energy and non-energy sectors  of Mongolia. 

 

1.7. Objectives of the integrated assessment 

The goals and objectives of the project are as follows: 

• To update an existing LEAP dataset for Mongolia that includes additional information 
and emission factors for all relevant pollutants, and methods for estimating emissions 
for the source sectors not considered, 

• To develop an emission inventory of short-lived climate pollutants (SLCP), and air 
pollutants (black-carbon, tropospheric ozone precursors, PM2.5, etc.) covering all major 
source sectors (energy and non-energy) for Mongolia. 

• To convert national emissions of GHGs, short-lived climate pollutants and air pollutants 
from LEAP model into concentrations of particulate matters (PM2.5) and ozone 
precursors and estimate changes in radiative forcing due to the pollutants’ emissions. 

• To estimate premature deaths associated with PM2.5 and ozone exposure, and grain 
crop yield loss from ozone exposure using international concentration-response 
functions. 

• To identify and model the emission reduction potential of mitigation measures that 
could reduce SLCPs, GHGs and air pollutants. These include measures included in 
Mongolia’s INDC, as well as air pollution strategies and mitigation actions with 
untapped SLCP mitigation potential. 

• To use the results from this project for updating the NDC (to include impact estimates 
and co-benefits analysis), and other planning and environmental assessments on air 
pollution and GHGs. 

 

1.8. Methodology used in this document to get results and define 

recommendations.  
 
To identify current sources and assess the emissions of key air pollutants, SLCPs and GHGs and 
evaluate the effect and benefits of the different mitigation measures, it was necessary to 
conduct quantitative analysis of air pollutants, SLCPs and GHG emissions in Mongolia.  In 
addition, because of the range of sources that emit pollutants in the country, engagement with 
a wide range of stakeholders was needed to conduct integrated assessments. 
 
As part of the SNAP project, the CCAC/SEI assisted Mongolia to use LEAP-IBC  (Long-range 
Energy Alternatives Planning (LEAP) Integrated Benefits Calculator (IBC) tool10 to quantify 
emissions of air pollutants, SLCPs and GHGs, generating mitigation scenarios and estimating 
benefits of action. The LEAP-IBC is an excellent tool for organizing, developing and analysing 

 
10 www.energycommunity.org 

http://www.energycommunity.org/
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energy and and no-energy sector, and environmental data in a wide variety of settings. This 
tool gives and opportunity to develop different policy scenarios and select best solutions based 
on socio-economic co-benefits analysis. The LEAP tool has been used previously in Mongolia, 
and could therefore be built upon to undertake an integrated assessment of GHGs, SLCP and 
air pollutants using the latest available national data. For instance, it was extensively used LEAP 
model for “Development of the Green Energy Systems Strategies 2013-2035”11 that was 
delivered with close collaboration between the Government of Mongolia and GGGI, in 
partnership with the Stockholm Environment Institute – U.S. (SEI-US). 

An application of the LEAP tool was developed to estimate emissions of short-lived climate 
pollutants and air pollutants such as black-carbon, PM2.5, tropospheric ozone precursors, HFCs 
and other pollutants from all major sources of energy and non-energy sectors  of Mongolia. 

In the past years, although greenhouse gas (GHG) emission inventories have been developed 
and updated in Mongolia, there have been no emission inventories developed for air Pollutants 
and SLCPs such as black carbon, fine particulate matters, organic carbon, volatile organic 
compounds, carbon monoxide, sulphur dioxide and ammonia using efficient quantitive tools. 
The LEAP software was used to build a national air pollutant emissions inventory, with efforts 
made to integrate the data with the national GHG database. The approach was to incorporate 
this process within the national team involved in developing the Biennial Update Report 
inventory, so that the air pollutant inventory would be created in harmony with the GHG 
inventory; and also to make the process of updating and maintaining the air pollutant inventory 
more sustainable and effective. A country-specific dataset, with a complete emission inventory 
for the base year and baseline scenario to estimate emissions of SLCPs and air pollutants was 
developed in order to accommodate the necessary emission projections and mitigation 
scenarios. While many of the air pollutants and SLCPs also have an influence on climate, some 
pollutants such as organic carbon and sulphur dioxide have a cooling effect on the climate. 
Therefore, in order to understand the overall effect of a mitigation measures on climate-
relevant emissions, it is essential to align the air pollution inventory and scenario analysis, with 
analyses performed for GHGs. Hence the analysis developed for the integrated assessments is 
not only used data from the national GHG database, but also estimated the emissions of air 
pollutants and GHGs in an integrated analysis.  

 

  

 
11  
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2. Major sources of air pollution, short-lived climate pollutant, and 
greenhouse gas emissions 

 

As stated above, the issues of air pollution and climate change are closely linked because i) 
many of the sources of air pollutants, and greenhouse gases are the same and ii) a subset of 
these pollutants, black carbon, methane, tropospheric ozone, and hydrofluorocarbons 
(grouped as short-lived climate pollutants) directly contribute to each impact. This section 
shows that this is also the case in Mongolia, and that many of the same source sectors are the 
same for air pollutants and greenhouse gases, and that there are substantial emissions of 
short-lived climate pollutants that contribute to both impacts. 

Section 2.1 describes the levels of emissions in the latest historical year where data was 
available, 2017, showing the emissions from major source sectors and identifying the activities 
within those sectors that are responsible for these emissions. There are four main source 
sectors of GHG, SLCP and air pollutant emissions in Mongolia, Households, Electricity 
Generation, Transport and Agriculture. Section 2.2. describes the likely trend in emissions of 
these pollutants into the future to 2030 based on the continuation of socioeconomic 
development in Mongolia, without the implementation of any addition policies and measures.  

 

2.1 Historical Emissions 
 

In 2017, there were 10 kilotonnes of black carbon emitted in Mongolia, and 822 kilotonnes of 
methane (Table 2.1). For black carbon, the household sector and vegetation fires contributed 
most of these emissions (Figure 2.1), while for methane, almost 90% of these emissions were 
emitted from the agriculture sector. In addition to these Short-Lived Climate Pollutants, there 
were also substantial emissions of other air pollutants and greenhouse gases across these 
sectors in Mongolia in 2017. For particulate air pollutants, like primary PM2.5, PM10, organic 
carbon, the major source sectors were the same as black carbon (household and vegetation 
fires), as were gaseous pollutants VOCs and carbon monoxide. For nitrogen oxides (NOx), there 
were also large contributions from road transport, and power generation to national total 
emissions. Finally, these emission sources were also large sources of carbon dioxide, with 
power generation, households and transport the largest CO2 emission sources.  

Between 2010 and 2017, emissions of all air pollutants, GHGs and SLCPs have increased. Total 
emissions of black carbon were 43% higher in 2017 than they were in 2010 in Mongolia, while 
methane emissions were estimated to have increased 93% (Table 2.2.). These increases are in 
line with the increases in CO2 emissions (36% increase), and other air pollutants (e.g. primary 
PM2.5 (82% increase) and NOx (61%)). These increases have been driven by increases in energy 
consumption (both coal consumption in the Households sector and increases in electricity 
demand).  

 

 
 

Table 2.1.  Emissions of key short-lived climate pollutants, air pollutants and GHGs in 2017              

(units: kilotonnes) 
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Sectors OC BC PM2.5 NOx NMVOCs CH4 CO CO2 

All Others 0.1 0.0 0.2 0.1 1.9 46.3 0.7 58.7 

Agriculture 0.2 0.0 0.4 1.6 0.0 731.5 4.6 - 

Agriculture 
Forestry (Energy 
Consumption) 

0.1 0.1 0.2 1.9 0.2 0.0 0.5 150.8 

Commercial and 
Public Services 

0.0 0.1 0.8 1.3 0.7 0.1 7.2 735.7 

Electricity 
Generation 

0.0 0.0 0.3 24.2 0.1 0.1 0.9 9,883.0 

HOB 0.0 0.0 0.2 11.7 0.1 0.0 0.4 4,767.7 

Household 16.3 5.5 36.1 8.6 47.1 14.4 156.4 2,276.5 

Industrial Process 
Emissions 

- - 0.1 - 1.6 - - 333.5 

Industry 0.1 0.1 0.8 2.9 0.7 0.1 6.5 893.4 

Transport 0.2 0.6 1.1 38.8 3.2 0.1 15.4 1,481.4 

Vegetation Fires 57.4 3.6 81.4 30.9 36.2 29.6 680.2 - 

Total 74.5 
10.
1 

121.5 121.9 91.8 822.1 872.8 
20,580.
6 

 

 

 
 

Figure 2.1: Contribution of different source sectors to emissions of SLCPs, air pollutants and 

GHGs in 2017 in Mongolia 

 

 

 

Table 2.2. Emissions of air pollutants, SLCPs and GHGs in Mongolia between 2010 and 2017.   
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Pollutant 2010 2011 2012 2013 2014 2015 2016 2017 

Carbon Dioxide 15,186 15,961 16,662 17,429 18,285 18,413 19,541 20,581 

Carbon Monoxide 456 446 2,355 629 520 775 631 873 

Methane 426 458 585 556 632 693 753 822 

Non Methane Volatile 
Organic Compounds 

65 67 168 77 72 86 79 92 

Nitrogen Oxides 76 102 188 113 109 126 119 122 

Sulfur Dioxide 267 271 303 305 322 326 344 367 

Particulates PM2.5 67 62 287 75 69 95 80 122 

Black Carbon 7 8 18 9 9 10 10 10 

Organic Carbon 37 33 190 40 37 53 43 74 

 

 

2.1.1. Household Sector Emissions 

 

As stated above, the household sector is a major source of both SLCP (black carbon), air 

pollutants and GHG emissions in Mongolia. In 2017, the majority of the emissions of all of these 

pollutants resulting from the burning of coal (Lignite), primarily for heating (Figure 2.2). 

Approximately half of the emissions of black carbon, carbon dioxide and other pollutants in the 

Household sector result from activities in Ulaanbaatar. However, a substantial fraction of 

emissions also result from activities in other cities outside the capital, especially for black 

carbon and other air pollutant emissions, and carbon dioxide.  

 

 

  
Figure 2.2.  Contribution of different fuels to household sector emissions in Mongolia in 2017 
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Figure 2.3. Contribution of different regions to household sector emissions in 2017 in Mongolia.  

 

 

2.1.2. Electricity and Heat Generation Emissions 

 

In the electricity generation sectors, the emissions of all pollutants are all predominantly 

associated with the combustion of coal, meaning that contribution of different power plants 

to the emissions of many pollutants is the same. Electricity and Combined Heat and Power 

Plants contributed over 70% of emissions from the electricity and heat generation sectors, 

while Heat Only Boilers contributed approximately 28% of total emissions. The Power Plant 

CHP4 was the largest single facility that contributing emissions in the electricity and heat 

generation sector (approximately 35% of the emissions of all pollutants).  

 

 

 

 

 

Figure 2.4. 

Contribution of 

different power 

stations to 

electricity and 

heat generation 

emissions in 

2017 in 

Mongolia 

 

 

2.1.3. Transport Sector Emissions 
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The transport sector emissions were estimated for different transport modes (road, rail and 

air), and for freight and passenger transport. Freight transport was estimated to produce the 

majority of air pollutant, SLCP and GHG emissions from the transport sector (over 90% of the 

emissions of BC, OC, PM2.5 and NOx), with a larger contribution from road freight transport 

compared to rail freight transport. Road Passenger transport makes more significant 

contributions to CO2 emissions, and emissions of carbon monoxide and VOCs.  

 

 
Figure 2.5. Contribution of different transport modes to transport sector emissions in 2017 in 

Mongolia 

 

2.1.4. Agriculture sector emissions 

 

Agriculture, specifically the livestock sector, is the second largest emitter of the GHG emissions 

in Mongolia. Livestock population of the country has tripled since 1990s, especially number of 

goats in the herd – to about 70 million of livestock as end of 2019. In 2014, the agriculture 

sector accounted for 48.51% (16.726.97 Gg CO2e) of total national direct GHG emissions 

(without LULUCF).  Total emissions in the agriculture sector in 2014 increased by 58.02% 

compared to the base year 1990. Methane, almost 90% of Short-Lived Climate Pollutants 

emissions were emitted from the agriculture sector (Table 2.1), 
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Figure 2.6: Number of livestock, 1970-2018, Source: NSO, 2018 

 

 

Share of the goats in the total herd increased from 18% in 1970 to 40% by 2018, with significant 

increase in early 1990s – which led to the severe desertification and rangeland overgrazing 

(76.8% by 2016)12.  

 

 
 

Figure 2.7. Share of the goats in the total herd, Source: National Statistics office 

 

According to the IMF, Policy Change is needed to make the livestock sector more sustainable, 

inclusive and adaptable to climate change.  

 

 

 
12 GOM, TNC to UNFCCC, 2018  
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As stated in the introduction, the Agriculture sector contributes approximately half of 

Mongolia’s GHG emissions. These GHG emissions are methane emissions from livestock 

enteric fermentation and manure management. Other activities within the agriculture sector 

contribute to the emission of other pollutants, including NOx emissions from fertilizer 

application, and emissions from agricultural residue burning.  

 

 

 
Figure 2.8: Contribution of different agriculture activities to agricultural emissions in 

Mongolia, 2017 

 
 

2.1.5. Waste sector  

 

The waste sector is the insignificant source of the GHG emissions and contributes only 0.46% 
to national total in 2014. However, GHG emissions have increased continuously year after year 
in relation to the population growth, especially in urban areas. Total aggregated emissions from 
the Waste sector have increased by 104.29 Gg CO2e (187.49%) from the 1990 level of 55.62 
Gg CO2e.  

Following rapid developed in mining, and construction sector, and urban population, the waste 
generation of Mongolia has steadily increased (Figure 2.9).  

The capital city is where a half of the country population live. About 60% of the city population 

lives in shanty towns, with no access to basic infrastructure services, including housing, water 

and sanitation, waste management, and heating systems due to poor urban planning and rapid 

migration of climate refugees from other regions, mostly who lost their animals in zuds. Since 

2010, the total amount of waste generation increased from 840 thousand tons to 2,900 

thousand tons in 2015. As of 2018, 91.8 % of the total waste was generated from municipality 

solid wastes (MSW) and 8.2% from industrial processes. This is resulted from poorly developed 
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waste collection and disposal mechanism – and common practice for waste disposal is simple 

dumping and landfills.  
 

 
 

Figure 2.9. Annual MSW generated and disposed in Mongolia, thousand tons, 2010-2018,  

Source: Ministry of Environment, 2018 

 

According to the GOM, three disposal sites of Ulaanbaatar city dispose 3 -3.5 tons of MSW per 

day – where 36-41%  are organic wastes. Even though about half of the generated waste can 

be recycled – paper and paper products, glass and glass products, aluminum, ferrous metal, 

and plastics and others, the country has capacity to recycle only up to 10 %. For instance, in 

2018, the country generated 143 thousand tons of recyclable wastes: only 9% of the total 

paper and paper products, ferrous metals, and plastics were recycled and while glass and glass 

products recycle rate was 3% and less than 1% was recycled for aluminum products. 

The country has 290 central waste disposal sites that cover 7,6 thousand hectares of land – 

area of which is significantly increased from 4.5 thousand hectares in 2016.  Urban waste 

collection rate is 65% for Urban areas and only 40% for rural areas.  
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Figure 2.10: Contribution of different wastes to waste emissions in Mongolia, 2017 

 

 

2.1.6 Industrial Process and Product Use (IPPU) 
 

The Industrial Processes and Product Use (IPPU) sector contributes 0.95% of the total GHG 
emissions in 2014. The total GHG emissions of IPPU sector in 2014 increased by 50.03% 
compared to the base year 1990 and by 37.72% compared to 2013. The emission fluctuations 
in IPPU sectors are linked with the economic situation of the country. The main contributor to 
the total emissions from IPPU sector is the mineral industry (cement and lime production) and 
it represents 68.86% of emissions. In 2015, a GHG emission from the IPPU in the total was 69% 
that is followed by Ozone Depleting Substances (29.39%), and Metal Industry (1.57%). The 
cement and lime are the important ingredients for the building materials production. The 
building material industry is growing in parallel with the population and the economy.  

The Mid-term Development Scope estimated that the economic growth of Mongolia has been 
sensitive to the natural disasters and raw material price at the world market. Mongolian 
Economy is largely driven by the Mining sector since 2010.  
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Figure 2.11. Annual GDP Growth Rate, 2010 price,  

Source: NDA, 2018 

 

According to the NDA, the economic growth is to be maintained from 5-7 % by 2025 – but to 

continue to depending on the constantly changing mineral prices and natural disasters.  
 

 

 
 

Figure 2.12. Economic growth rate of Mongolia up to 2025 

 

 

Mongolia has number of cement plants including two major plants in Darkhan and Khutul that 

all changed cement manufacturing technology from wet to dry process.  
 

 

 
 

Figure 2.13. Cement Production, thousand tons, 2010-2018 

Source: NSO, 2018 
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Figure 2.14. Lime Production, thousand tons, 2010-2018 

Source: NS0, 2018 

 

 
 

Figure 2.15.   Beverage production, thousand tons, 2010-2018 

 Source: NS0, 2018 
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Figure 2.16.  Food and Animal Fodder Production, thousand tons, 2010-2018 

Source: NS0, 2018 

 

 
Figure 2.17.  Contribution of different industrial sectors to industrial emissions in Mongolia, 

2017 
 

 

The Sustainable Development Vision 2030, the National Policy stated that the country will be 
commissioning Syntethic Natural Gas Plant for space heating of residential areas – as an 
alternative low carbon energy supply to reduce the air pollution from fossil fuel in urban 
settlement areas connected to the Central Energy System. The Feasibility study conducted by 
the GOM estimated that the project is to produce 7,645 Gg CO2 per year from production of 
996.5 tons of CO2 per hour – the SNG Conversion Process13.  
 

 
13 GGGI, 2019, NDC Sectoral Report on IPPU 
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2.1.7 Forest Fire  
 

Frequency of vegetation fires (forest and grassland) has been increasing in Mongolia because 

of climate change. Over the period from 2010 to 2018, number of forest and steppe fires varied 

between 77 (2018) to 254 (2015). In 2012 and 2017, forest fire covered approximately 340.9 

and 120.9 thousand hectares respectively that is 6 to 16 times higher than the annual average 

of 21 thousand tons during given period.   

 

 
Figure 2.18. Forest fires, 2010-2018, thousand hectares 

 

 
Figure 2.19. Grassland fires, 2010-2018, thousand hectares 

 

Mitigation measures in non-energy sector has largest contribution in reduction of Methane Emissions 

(201.9 thousand tons by 2030 from 45.9 thousand tons in 2020) as shown in below figure.  
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Figure 2.20. Contribution of different fires to the forest fire emissions in 2017 in Mongolia 

 

 

 

2.2 Baseline emission projections 
 

The increase in emissions of air pollutants, GHGs, and air pollutants that has been observed 

between 2010 and 2017 are expected to continue into the future without further 

interventions that reduce emissions. The population for Mongolia is expected to increase 

from 3.3 million in 2017 to over 4 million in 2030, with economic growth (measured in GDP) 

expected to increase at an annual growth rate of 1.6% per year. These trends are expected to 

increase demand for primary and secondary energy, with total energy demand in Mongolia 

projected to increase 230 million GJ in 2017, to 468 million GJ in 2030, with the majority of 

the increased energy demand in the form of electricity and heat.  

 

In addition, the socioeconomic and population growth in Mongolia in the future is also 

projected to increase other drivers of emissions, such as the number of livestock (16% 

increase projected for cattle between 2017 and 2030 for example), and the amount of waste 

generated and sent to landfill. 

 

These increasing trends in the drivers of activity in emission source sectors also result in 

increases across GHGs, SLCPs, and air pollutants. For the SLCPs, black carbon and methane, 

emissions are projected to increase by 36% and 114% compared to 2010 values (Table 2.2). 

These increases result from increases in emissions from the Household sector for BC, and the 

agriculture sector for methane. Carbon dioxide, and other air pollutants such as nitrogen 

oxides, are projected to increase more strongly, due to the larger contribution that electricity 

and heat generation make to emissions of these pollutants, and the larger increase in fuel 

consumption in electricity and heat generation in the reference scenario.    

 

 

Table 2.2.  Baseline scenario projections to 2030 for SLCPs, air pollutants and GHGs in 

Mongolia (units: kilotonnes) 
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Pollutants 2010 2015 2020 2025 2030 

 
Carbon Dioxide 

        
15,186.2  

        
18,412.9  

        
25,193.5  

        
37,712.5  

        
45,901.5  

Carbon Monoxide               
455.8  

              
775.2  

              
562.0  

              
579.9  

              
594.6  

Methane               
426.2  

              
692.8  

              
862.9  

              
886.3  

              
913.8  

Non Methane Volatile Organic 
Compounds 

                 
64.6  

                 
86.0  

                 
76.0  

                 
79.1  

                 
82.3  

Nitrogen Oxides                  
75.5  

              
126.5  

              
128.1  

              
163.7  

              
188.3  

Particulates PM25                  
66.6  

                 
94.6  

                 
76.6  

                 
79.9  

                 
82.8  

Black Carbon                    
7.3  

                 
10.5  

                   
8.9  

                   
9.4  

                   
9.9  

Organic Carbon                  
36.7  

                 
53.1  

                 
40.7  

                 
41.7  

                 
42.7  

 

 

 

 
 

Figure 2.21  Baseline scenario projection for black carbon in Mongolia to 2030 (units: Tonnes) 
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Figure 2.22. Baseline scenario projection for methane in Mongolia to 2030 (units: kilotonnes) 

 

3. Mitigation measures for integrated air pollution and climate 
change mitigation 

 

Within existing plans and commitments, Mongolia has already committed to taking action that 
will reduce emissions of air pollutants, GHGs and SLCPs. For example, Mongolia’s revised 
Nationally Determined Contribution outlines specific actions that it will take to reduce GHGs 
emissions by 22.7% (not including LULUCF) compared to a business as usual scenario in 2030. 
In addition, actions have been identified to improve air pollution in Ulaanbaatar specifically.  

The analysis conducted using the LEAP model for Mongolia is the first analysis to assess the 
overall effect of the all these actions on all emissions to the atmosphere that affect air pollution 
and climate change. This helps to identify those mitigation actions selected to reduce GHGs 
that are also effective at improving air pollution, as well as identifying any climate change 
benefits from actions to reduce air pollution in Mongolia.  

 

3.1 Energy sector mitigation measures 

 

The mitigation measures that were selected and evaluated in this assessment are described in 
the Table 3.1. These mitigation measures have been grouped into two scenarios, i) the NDC 
measures, and ii) Air Quality Strategy measures. The first set of measures included all of those 
actions that were included in the revised Nationally Determined Contribution of Mongolia to 
achieve a 22.7% reduction in GHG emissions by 2030. The second set of measures represents 
additional mitigation measures (on top of the revised NDC) that specifically target major 
sources of air pollution (in the transport and household sectors.  
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Overview of NDC measures 

The GHG emission reduction measures included in revised NDC is selected based on the state 
and government policies and measures related to climate change mitigation (Table 3.5) 

The air pollution of the Ulaanbaatr city is very high. And government decided to prohibite raw 
coal and use improved briquette fuel in Ulaanbaatar. It will improve air quality in UB city and 
same time will reduce GHG emissions.  

Assembled apartment buildings in UB are 5,9,12 floor buildings with multi-layered plates built 
during the 1970s, 1980s and 1990s. The assemblies and current features of the buildings have 
not met modern standards, and they are losing considerable heat and are not in the comfort 
of housing.Implementing energy-saving measures at the industries will reduce the amount of 
electricity consumed by the plants from the integrated power system and will reduce coal 
consumption at the coal-fired CHPs. 

The transport sector is one of the most important economies for country with a vast territory 
and a relatively sparsely populated population. Based on state policy on transport sector and 
other documents and discussions with government officers from Ministry of road and 
transport development, the measures switch to Euro-5 fuel, shift auto transport of coal to rail 
transport and switch to electric heating of passenger train were selected for mitigation 
analysis.    
 
The state policy states to increase the share of renewable energy in total energy production to 

20 and 30 percent by 2020 and 2030 respectively. As of 2018, the share of renewable energy 

in total energy production is 7.08%. Therefore it is important develop renewable energy 

resources such as grid connected large scale solar PV, Hydropower plants and wind parks. 

Efficiency improvement of old coal fired combined heat and power plants is one of the problem 

in terms of reliability of heat and electricity supply in Mongolian extreme weather conditions, 

especially in winter time.   

 

Overview of air quality strategy measures.  

According to the National Housing Program-150,000 apartment, 100,000 new households will 
be included in the housing program by 2020-2023 through by re-planning of ger district, 
connecting to district heating and construction of building in the owned land. 

Involvement of ger area households to apartment will reduce coal consumption in ger areas 
and significantly reduce air pollution. 

The Air and Environmental Pollution Reduction Program aims to provide 60,000 households 
with electric heating in ger areas of Ulaanbaatar in 2019-2025. Taking this measure, the air 
pollution will reduced significantly. However, the GHG emissions has increased in the CHP to 
generate more electricity.  

As of 2018, the Euro 5 fuel was 7.7% and Euro 2-4 fuel - 92.3%. “The Sustainable Development 
Vision-2030” policy document states to increase the share of Euro 5 fuel to 70% by 2025 and 
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100% by 2030. Improved fuel quality by implementation of Euro 5 fuel will reduce air pollutions 
and GHG emissions from the transport sector.  

 

Table 3.1. Description of mitigation measures included in integrated air pollution and climate change 

assessment 

Mitigation Measure Description GHG 
emission 
reduction 
in 2030, 
CO2eq 

Scenario 
Grouping 

Efficiency improvement of 
new coal-fired power plants 
by using supercritical 
pressure coal combustion 
technology 

Newly planned big scale coal fired power 
plants will be constructed with super 
critical-pressure technology by increasing 
efficiency of power plants. 

              
3,290.48  

NDC measures 

Reduction of electricity and 
heat transmission and 
distribution losses 

Based on the State Policy for Energy 
Sector, the transmission & distribution 
Loss should be reduced in 2030 up to 7.8% 
against 14% of baseline.  

  562.49  NDC measures 

Station own use reduction of 
Combined Heat and Power 
plants 

Based on the State Policy for Energy 
Sector, the station own use should be 
reduced in 2030 up to 9.1% against 13.2% 
of baseline.  

  540.42  NDC measures 

Efficiency improvement of 
HOBs in aimag centers 

Efficiency of Heat Only Boilers in aimag 
centers is low.   Boiler efficiency is 
expected to be increased from 40% to 
85%  in 10 aimag centers, thereby 
decreasing coal consumption and CO2 
emissions. 

  1,434.72  NDC measures 

Prohibited raw coal and use 
improved briquette fuel in 
Ulaanbaatar ger district 

Government decided to prohibite raw coal 
and use improved briquette fuel in 
Ulaanbaatar. It will improve air quality in 
UB city and same time will reduce GHG 
emissions. The number of households 
involved in this implementation measure is 
estimated to be 200000 households. This 
measure is in the process of 
implementation and 100% will be 
implemented in 2020. 

  631.37  NDC measures 

Insulate old pre-cast concrete 
apartment buildings 

Assembled apartment buildings in UB are 
5,9,12 floor buildings with multi-layered 
plates built during the 1970s, 1980s and 
1990s. The assemblies and current 
features of the buildings have not met 
modern standards, and they are losing 
considerable heat and are not in the 
comfort of housing.  

  387.23  NDC measures 

Involvement of ger area 
households to apartment 

Involvement of ger area households to 
apartment will reduce coal consumption in 
ger areas and significantly reduce air 
pollution. 

 - 1,993.75 
  

Air Quality 
Strategy 
Measure 
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Involvement of 100000 households in ger 
area to apartment in Ulaanbaatar will 
reduce coal consumption in the ger areas. 
However, as these households are 
provided with centralized heat supply, the 
heat production at CHPs will increase and 
the GHG emissions will increase. The 
calculation shows that the amount of GHG 
emissions at CHPs is greater than the 
amount of GHG emission reductions in ger 
areas 

Use electric heaters for ger 
district households 

The Air and Environmental Pollution 
Reduction Program aims to provide 
60,000 households with electric heating in 
ger areas of Ulaanbaatar in 2019-2025. 
According to the estimates, the GHG 
emissions are significantly decreased in 
ger area. However, the GHG emissions has 
significantly increased in the CHP to 
generate more electricity.  

 - 694.50  Air Quality 
Strategy 
Measure 

Energy efficiency in industry In industry, electric motors account for 
60-70% of total electricity consumption, 
and improving efficiency can reduce 
electricity consumption by 15-20%.Also 
Demand side management in the industry 
can save 10-15% of energy costs at low 
and low cost. By conducting energy audits 
according to energy conservation law, 
energy efficiency in industry could be 
increased.     

  421.77  NDC measures 

Vehicle emission standards-
Euro 5 

As of 2018, the Euro 5 fuel was 7.7% and 
Euro 2-4 fuel - 92.3%. “The Sustainable 
Development Vision-2030” policy 
document states to increase the share of 
Euro 5 fuel to 70% by 2025 and 100% by 
2030. Improved fuel quality by 
implementation of Euro 5 fuel will reduce 
air pollutions and GHG emissions from the 
transport sector. 

  471.95  Air Quality 
Strategy 
Measure 

 

Air Pollutant, SLCP and GHG emission reductions from mitigation measure implementation 

 

The implementation of the revised NDC in Mongolia is based on the successful implementation 
of high potential mitigation measures, which together result in 22.7% lower GHG emissions 
compared to a reference scenario. The implementation of the revised NDC mitigation 
measures also reduce other SLCPs and air pollutants. There is an additional climate change 
benefit from implementing the revised NDC, because the implementation of the revised NDC 
was also estimated to reduce black carbon emissions by 11.5% compared to a reference 
scenario in 2030. These black carbon reductions would also improve air pollution and human 
health. There are also further benefits for improving air pollution from implementing the 
revised NDC, due to the estimated 9% reduction in primary PM2.5 emissions, and 10% reduction 
in NOx emissions.  
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The implementation of additional measures focusing on the transport and household sectors 
that target air pollution also lead to substantial additional benefits for reducing SLCPs and air 
pollutants. Therefore, the successful implementation of both Mongolia’s climate change 
commitments and air quality strategy are estimated to reduce black carbon emissions by over 
one quarter, NOx emissions by over 20%, and a 17% reduction in primary PM2.5 emissions.  

 

Table 3.2. Emission reduction associated with the implementation of mitigation measures included 

in the revised NDC, and Air Quality Strategy 

Scenarios OC BC PM2.5 NOx NMVOCs CH4 CO CO2 

Reference (kilotonnes) 43 10 83 188 82 914 595 45,902 

Mongolia's NDC (kilotonnes) 40 9 76 170 81 708 578 39,135 

Mongolia's NDC (% 
reduction) 

7.1 11.5 8.5 9.5 1.6 22.5 2.8 14.7 

Mongolia's NDC and Air 
Pollution Strategy 
(kilotonnes) 

37 7 68 146 72 706 535 40,220 

Mongolia's NDC and AP 
Strategy (% reduction) 

14.5 26.2 17.4 22.2 13.0 22.7 10.0 12.4 

 

 

 

Figure 3.1. Reduction in black carbon emissions from implementation of Mongolia’s NDC and air 

quality strategy 
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Figure 3.2. Reduction in methane emissions from implementation of Mongolia’s NDC and air quality 

strategy 

 

Of the mitigation measures included in integrated air pollution and climate change assessment, 
the most effective measures in terms of GHG emission reductions are efficiency improvement 
of coal fired power plants, efficiency improvement of HOBs and use improved briquette fuel in 
Ulaanbaatar ger district. Most of effective measures in terms of air pollution are involvement 
of ger area households to apartment, Use electric heaters for ger district households, 
Prohibited raw coal and use improved briquette fuel in Ulaanbaatar ger district and Vehicle 
emission standards-Euro 5.        

While the implementation of the revised NDC and the air pollution strategy mitigation 
measures results in substantial reductions in air pollutant emissions, there are still relatively 
substantial emission sources that are not addressed by these actions. For black carbon, and 
other particulate emissions, the largest source of remaining emissions following the 
implementation of these plans are emissions from the household sector. While emissions from 
the household sector in Ulaanbaatar are relatively well controlled through the implementation 
of the revised NDC and air quality strategy measures, the emissions from coal burning in 
Households in other cities outside Ulaanbaatar are not reduced. Therefore, further action 
could focus on extending the measures identified for Ulaanbaatar to other cities to further 
reduce emissions across the whole country.   

Following GHG Mitigation measures have been selected and developed by using LEAP-IBC 
Module in the energy sector: 

 

3.1.1. Mitigation measures in energy supply  
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i. Development of renewable energy sources for electricity generation:   

− Hydropower power plants  

− Wind parks  

− Large-scale solar PV  
The hydropower plants, wind parks and Large-scale solar PV were selected based on state 
and government policies such as The State Medium Term National Program on Energy Policy 
2018-2023, (Government Resolution # 325, 2018) and other policy documents from Ministry 
of Energy of Mongolia. (see Table 3.3).  

   

Table 3.3. Installed capacity of renewable energy sources for electricity generation, MW 

 2010 2023 2025 2026 2029 2030 

Hydropower plants (HPP)       

Erdeneburen HPP        100.0       100.0       100.0       100.0       100.0  

Egiin gol HPP             -                -                -         315.0       315.0       315.0  

Shuren HPP             -                -                -         200.0       300.0       300.0  

 TOTAL        23.0       123.0       123.0       638.0       738.0       738.0  

Wind Farms (WF)       
Oyu tolgoi WF             -                -                -         102.0       102.0       102.0  

Sainshand WF             -           52.0         52.0         52.0         52.0         52.0  

Tsetsii WF             -           50.0         50.0         50.0         50.0         50.0  

Govisumber WF             -                -                -           50.4         50.4         50.4  

Uvs WF             -                -           10.0         10.0         10.0         10.0  

Zavkhan WF             -                -              5.0            5.0            5.0            5.0  

 TOTAL        50.0       152.0       167.0       319.4       319.4       319.4  

Large scale solar PV       

TOTAL             -           10.0         45.0         75.0       105.5       145.5  

 

Mongolia’s Renewable Energy Law was approved in 2007 and renovated in 2015. Its purpose 
is to regulate the generation and delivery of power from renewable energy resources and to 
encourage the development of privately financed power projects by setting up the legal 
framework that will allow electricity from Renewable energy to be used.  

The law provides feed-in tariffs for RE power projects, which allow recovery of capital and 
investment costs thus making RE investment attractive to developers and financiers. 

 

ii. Efficiency improvement of new coal-fired power plants by using supercritical 

pressure coal combustion technology  

Assumptions for coal-fired power plant efficiency improvement is shown in Table 3.4. 

 

Table 3.4. Assumptions for coal fired power plant efficiency improvement 

Coal fired power plants 
Reference (BAU) scenario 

(High pressure technology) 

Mitigation scenario (Super 

critical pressure technology) 

Tavan Tolgoi coal fired power plant 35 43 
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Baganuur coal fired power plant  35 43 

Shivee ovoo coal fired power plant  30 43 

Source: Mongolian Parliament resolution #63, 2015. State policy on energy. 

 

iii.  Reduction of electricity and heat transmission and distribution losses  

Based on the State Policy for Energy Sector which was approved in 2015 by the Parliament 

Transmission & Distribution Loss should be reduced as shown in Table 3.5.   

 

Table 3.5. Target  of electricity and heat transmission and distribution losses, % 

 2010 2014 2017 2018 2020 2023 2030 

 Heat 
Baseline scenario     2.4      3.3      4.3      4.3      4.2      4.1      4.0  

GHG mitigation target     2.4      3.3      4.3      2.2      2.1      2.1      1.6  

Electricity 
Baseline scenario  17.3   15.3   14.7   14.5   14.3   14.2   14.0  

GHG mitigation target  17.3   15.3   14.7   13.3   12.3   10.8      7.8  

Source: Energy statistics, 2017; Mongolian Parliament resolution #63, 2015. State policy on 

energy. 

iv. Station own use reduction of Combined Heat and Power plants 

The target of the Station own use reduction of Combined Heat and Power plants according to 

the State Policy for Energy Sector is shown in Table 3.6. 

 

Table 3.6. Station own use reduction target of Combined Heat and Power plants, %  

 2010 2014 2017 2020 2023 2030 

Baseline scenario  15.6   14.5   13.8   13.6   13.4   13.2  

GHG mitigation target  15.6   14.5   13.8   11.2   11.2      9.1  

Source: Energy statistics, 2017; Mongolian Parliament resolution #63, 2015. State policy on 

energy. 

v. Efficiency improvement of HOBs in aimag centers 

According to The State Medium Term National Program on Energy Policy (2018-2023) 

(Government Resolution # 325, 2018), efficiency improvement of Heat Only Boilers (Efficiency 

improvement of heating systems in 10 aimag centers gives benefit from better quality heating 

services during winter. In addition, boiler efficiency is expected to be increased from 40% to 

85%, thereby decreasing coal consumption and CO2 emissions. 

 

3.1.2  Mitigation measures in energy consumption  
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i. Prohibited raw coal and use improved briquette fuel in Ulaanbaatar ger district 

Present situation (2018): The number of households involved in this implementation measure 

is estimated to be 200000 households.  

Expected results: The heat content of improved briquette fuel is 2 times higher that raw lignite 

coal used in households. It is estimated that the fuel consumption will be reduced 2 times.  

Technology penetration (2018-2030): This measure is in the process of implementation and 

100% will be implemented from 2020 to 200000 households. 

Policy document: This measure is based on Government resolution (2018-62). 

ii. Insulate old pre-cast concrete apartment buildings  

Present situation (2018): Assembled apartment buildings in UB are 5,9,12 floor buildings with 

multi-layered plates built during the 1970s, 1980s and 1990s. The assemblies and current 

features of the buildings have not met modern standards, and they are losing considerable 

heat and are not in the comfort of housing. There are 1077 pre-cast concrete apartment 

buildings in Ulaanbaatar.  

Expected results: The pre-cast concrete apartment buildings use 227 Gcal/h heat. The existing 

heat loss 31% could be reduced. 

Technology penetration (2018-2030): 83 blocks/7000 households (2019-2023) 50% pre-cast 

concrete apartment buildings in 2017-2030 (Green development policy) 

Policy document: “150,000 households-Apartment” national program 

iii. Involvement of ger area households to apartment 

Present situation (2018): There are 200,000 households  

Expected results: Coal consumption of households and air pollutions from ger area will be 

reduced. But the coal consumption in CHPs and heating stations will be increased.      

Technology penetration (2018-2030): 100,000 households (2019-2023)   

Policy document: 150,000 households-Apartment” national program 

iv. Use electric heaters for ger district households  

Present situation (2018): There are 200,000 households using raw coal fired stoves. 

Expected results: Coal consumption of households and air pollutions from ger area will be 

reduced. But the coal consumption in CHPs will be increased for more electricity generation.   

Technology penetration (2018-2030): 60,000 households (2019-2025) 

Policy document: National program on Reduction of air pollution (GoM 2017-98) 

v. Energy efficiency in industry 

Present situation (2018): Electricity consumption in industry sector increased three times in 

2017 compared to 2000, while heat consumption did not increase and coal consumption 



54 
 

doubled. 

As of 2017, the electricity consumption of the industrial sector accounts for over 60% of the 

total electricity consumption, while the heat consumption is about 25% and the power 

consumption is about 5%. 

Expected results: Electricity saving potential equals 20% of electricity consumption by industrial 

motors. The energy savings potential by “easy” savings (good housekeeping practices that 

minimize the use of heat and electricity and energy management) is 15-25 percent with a cost 

recuperation period of less than 1 year. It is assumed that energy saving potential without or 

with very small investment cost at designated energy consumers is about 15% of total energy 

consumption. 

Policy document: National program on energy conservation (GoM 2017-274); Third National 
Communication (2018) 

vi. Vehicle emission standards-Euro 5 

Present situation (2018): Currently, Euro 5 fuel is 7.7% of total fuel and Euro 2-4 fuel is 92.3%.  

Expected results: Meet the national demand for main fuels from domestic production meeting 

the Euro-4, Euro-5 standards 

Technology penetration (2018-2030): 20% (Euro-4) in 2016-2020, 70% (Euro-5) in 2021-2025 

and 100% (Euro-5) in 2026-2030.  

Policy document: Mongolia Sustainable Development Vision 2030; National air pollution 
reduction program 

 

3.1.3  Emission reduction potential of all the mitigation measures included in the analysis 

 

Emissions for Reference scenario 

In the absence of any measures to reduce emissions (Basic scenario),  more than 80% of total carbon 

dioxide, PM2.5 and PM10 22 are from household’s energy consumption, while most of the greenhouse 

gas emissions is from energy production. 
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Figure 3.3. Energy sector GHG emissions for Reference scenario 

 

Figure 3.4. Energy sector Black carbon for Reference scenario 
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Figure 3.5. Energy sector PM2.5 emissions for Reference scenario 

 

Figure 3.6. Energy sector PM10 emissions for Reference scenario 

 

GHG mitigation scenario 

GHG emission reductions after implementation of the measures to reduce emissions from the energy 

sector not including renewable energy development is shown in Table 3.6 and Figure 3.7. The GHG 

emissions will be reduced by 0.35 million tons of CO2eq in 2020, 3.43 million tons of CO2eq in 2025, 

and 5.05 million tons of CO2 in 2030 respectively. 
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Table 3.6. GHG emission reductions in Energy sector, thousand tonsСО2eq 

  2010 2015 2020 2025 2030 

      

1. Energy Supply           

1.1 Efficiency improvement of new coal-fired 
power plants by using supercritical pressure coal 
combustion technology    

      -    -    
                                    
-    

                  
2,269.30  

              
3,290.48  

1.2 Reduction of electricity and heat transmission 
and distribution losses 

      -    -    281.99    343.86    562.49  

1.3 Station own use reduction of Combined Heat 
and Power plants 

      -    -    217.01  323.54    540.42  

1.4 Efficiency improvement of HOBs in aimag 
centers 

      -    -    
                   

-    
808.24    1,434.72  

2 Energy consumption       -    -          

2.1 Prohibited raw coal and use improved 
briquette fuel in Ulaanbaatar ger district 

      -    -    619.87  627.34    631.37  

2.2 Insulate old pre-cast concrete apartment 
buildings 

      -    -    266.78  305.84    387.23  

2.3 Involvement of ger area households to 
apartment 

      -    -    834.08  1,275.00  
 - 

1,993.75  

2.4 Use electric heaters for ger district households       -    -      -394.46  -550.66   - 694.50  

2.5 Energy efficiency in industry       -    -    -113.23  -289.62    421.77  

2.6 Vehicle emission standards-Euro 5       -    -           75.66  292.40    471.95  

 

 

Figure 3.7. GHG emissions avoided vs Reference scenario 

 

 

Black carbon emission reductions are shown in Table 3.7 and Figure 3.8.  
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Table 3.7. Black carbon emission reductions in Energy sector, metric tons 

  2010 2015 2020 2025 2030 

Black carbon, total 5,663.08  6,486.67  6,552.95  7,022.28  7,446.44  

1. Energy Supply 17.86  22.76        31.80  51.04  63.22  

1.1 Renewable energy development           

1.2 Efficiency improvement of new coal-
fired power plants by using supercritical 
pressure coal combustion technology    

-    -            -    3.94  5.71  

1.3 Reduction of electricity and heat 
transmission and distribution losses 

-    -    
              

0.49  
              

0.60  
              

0.98  

1.4 Station own use reduction of 
Combined Heat and Power plants 

-    -    
              

0.38  
              

0.56  
              

0.94  

1.5 Efficiency improvement of HOBs in 
aimag centers 

-    -    - 1.40      2.49  

2 Energy consumption 
      

5,645.22  
      

6,463.91  
      

6,520.66  
      

6,970.64  
      

7,382.24  

2.1 Prohibited raw coal and use 
improved briquette fuel in Ulaanbaatar 
ger district 

-    -    1,097.10  1,110.31  1,117.44  

2.2 Insulate old pre-cast concrete 
apartment buildings 

-    -    
              

0.46  
              

0.53  
              

0.67  

2.3 Involvement of ger area households 
to apartment 

-    -    
          

514.02  
          

868.01  
      

1,311.70  

2.4 Use electric heaters for ger district 
households 

-    -    
          

698.15  
          

974.61  
      

1,229.19  

2.5 Energy efficiency in industry -    -    
              

3.39  
              

8.50  
              

8.73  

2.6 Vehicle emission standards-Euro 5 -    -    
            

62.71  
          

243.24  
          

407.71  

 

 
Figure 3.8. Black carbon avoided vs Reference scenario 

 

PM2.5 emission reductions are shown in Table 3.8 and Figure 3.9.  
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Table 3.8. PM2.5 emission reductions in Energy sector, metric tons 

  2010 2015 2020 2025 2030 

PM2.5, total      

1. Energy Supply      

1.1 Renewable energy development      

1.2 Efficiency improvement of new coal-fired power 
plants by using supercritical pressure coal 
combustion technology    

                     
-    

                     
-    

                     
-    

                 
71.2  

              
103.2  

1.3 Reduction of electricity and heat transmission 
and distribution losses 

                     
-    

                     
-    

                   
8.8  

                 
10.8  

                 
17.6  

1.4 Station own use reduction of Combined Heat and 
Power plants 

                     
-    

                     
-    

                   
6.8  

                 
10.1  

                 
17.0  

1.5 Efficiency improvement of HOBs in aimag centers 
                     

-    
                     

-    
                     

-    
                 

25.4  
                 

45.0  

2 Energy consumption      

2.1 Prohibited raw coal and use improved briquette 
fuel in Ulaanbaatar ger district 

                     
-    

                     
-    

           
6,632.4  

           
6,712.3  

           
6,755.5  

2.2 Insulate old pre-cast concrete apartment 
buildings 

                     
-    

                     
-    

                   
8.4  

                   
9.6  

                 
12.1  

2.3 Involvement of ger area households to 
apartment 

                      
-    

                      
-    

           
3,219.5  

           
5,439.1  

           
8,217.6  

2.4 Use electric heaters for ger district households 
                     

-    
                     

-    
           

4,220.6  
           

5,891.9  
           

7,431.0  

2.5 Energy efficiency in industry 
                     

-    
                     

-    
                 

53.4  
              

133.7  
              

137.9  

2.6 Vehicle emission standards-Euro 5 
                      

-    
                      

-    
               

108.3  
               

420.6  
               

712.5  

 

 

Figure 3.9. PM2.5 avoided vs Reference scenario 

 

PM10 emission reductions are shown in Figure 3.10.  
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Figure 3.10. PM10 avoided vs Reference scenario 

 

3.2 Non-energy sector mitigation measures  

 

3.2.1 Mitigation measures in non-energy sector mitigation measures 

 

This section presents mitigation measures identified for Non-Energy Sector that represents 
agriculture, industries and wastes sectors of Mongolia.  

 

Overview of NDC measures 

Baseline of the Mitigation measures of the revised NDC are the policy and regulatory objectives 
to relevant to the climate change and the sustainable development of Mongolia.  

The agriculture sector alone emits 48.5% of the total GHG emissions from enteric fermentation 
of ruminants, manure management and animal feed production and other sources. Without 
taking any measures, the livestock number is estimated to reach to 70.2 million- more than 
two-fold increase from 32.7 million in 2010. In order to balance carrying capacity of the 
pasturelands and improve animal productivity, the Sustainable Livestock Development Action 
Plan aims to reduce number of livestock to 51.1 million of physical unit by 2033.  

For crop production sector, number of concrete measures are targeted by the GOM that 
includes increase of zero-tillage technologies, irrigated cropping and introduce more crop 
plants adapted to the climate change – through introduction of advanced climate-resilient 
technologies and maintain rational use of chemical fertilizers and pesticides.  

The GHG emission from the industrial process and product use (IPPU) sector account for about 
3% of the total GHG emissions of Mongolia in 2015. Cement and lime production account for 
the majority GHG emissions of the industrial sector. All the cement factories shifted to the dry 
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processing technology that was recommended by the INDC in 2015.  However, this share is 
increased to 16.55% as BAU scenario in the Revised NDC of 2019. As such, major mitigation 
measures are in the Industrial sector are: (1) use of flyash for cement production and (2) use 
of alternative energy sources for cement production such as waste heat recovery and coalbed 
methane energy, which are not captured in this section.  

The waste sector is the insignificant source of the GHG emissions contributes only 0.46% to 
national total. However, GHG emissions have increased continuously year after year in relation 
to the population growth especially in urban areas. Total aggregated emissions from the Waste 
sector have increased by 104.29 Gg CO2e (187.49%) from the 1990 level of 55.62 Gg CO2e. 
The total CO2 equivalent emissions from waste sector in 2015 is increased to 172.5 thousand 
tons from 108.3 in 201014. 

According to the Cabinet resolution No. 407, dated 19 November 2019, the following 
mitigation measures in non-energy sector are adopted by the GoM: 

− Agriculture sector: 
- to prioritize livestock quality and productivity and to reduce livestock growth 

rate through implementation of the Sustainable Livestock Development Action 
Plan  

− IPPU: 
- Use of flyash for cement production;  

− Wastes: 
- Solid wastes: Support waste recycling rate to reduce landfill waste amount; 
- Wastewater: Increase treatment capacity of the central sewage facilities to 

increase population share connected to the water and sanitation system  

 

Table 3.10. Description of mitigation measures for non-energy sector included in climate change and 

air quality assessment 

Mitigation Measures Description 

GHG emission 
reduction in 
2030, thousand 
tons CO2eq 

Scenario  

Prioritize animal 
quality and 
productivity over the 
livestock growth rate 

Livestock quality and productivity will be 
prioritized over livestock growth rate through 
implementation of the Sustainable Livestock 
Development Action Plan  

5,283.4  
NDC 
measures 

Use of fly ash for 
cement production 

Use of fly ash from power plants in cement 
manufacturing reduces amount of clinker which 
leads to reduction of GHG. This method has been 
widely used in. Fly ash can be added to 25 to 35% 
of the cement which reduces energy 
consumption by 200 to 500 MJ, GHG emission by 
100 to 280 lb or 0.045-0.127 tons of СО215.  

 

86  
  

NDC 
measures 

Increase waste 
recycling and 

The national policy documents aims to increase 
waste recycling rate to 40% by 2030 by 

106.1 
NDC 
measures 

 
14 BUR, 2017 
15 GGGI, 2019 
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wastewater 
treatment 

improving waste management and reducing 
waste goes to landfill and open dumping. Also, 
share of the population connected to the central 
water and sanitation system will be increased to 
60% by 2030. 

 

3.2.2. Mitigation measures in non-energy supply  

 

This section presents descriptions for the mitigation measures identified for the non-energy 
sector based on their contribution the total GHG emissions of Mongolia. As shown below in 
the figure 3.9, the agriculture sector is the major methane emitting source, followed with the 
wastes and coal mining. 

i. Prioritize animal quality and productivity over the livestock growth rate:   

Enteric fermentation of the ruminants account for over 50% of the total GHG emissions of the 
agriculture sector. As such, maintaining number of livestock at the balanced rate that provides 
opportunity to keep the animal productivity and quality at higher level is important for the 
sustainability of the livestock sector.  

Without taking any measures, the total livestock is about to reach 70.2 million heads by 2033 
– with average annual growth rate of 0.06%. Implementation of the Sustainable Livestock 
Development Action Plan approved by the Minister of the Food, Agriculture and Light 
Industries will be resulted in keeping number of livestock at 51.1 that is more appropriate for 
the pasture carrying capacity.  

 

Table 3.11. Comparison of reference and mitigation scenario in agriculture sector, heads of 
livestock, million, 2018-2033 

Scenarios 
2018 2020 2025 2030 2033 

Reference  66.5 67.1 68.8 70.2 70.2 

 Mitigation 66,5  63.1 58.2 53.7 51.1 

 

This mitigation measure is also in compliance with the main policy and regulatory documents 
such as the Sustainable Development Vision 2030 and the Government Action Plan for 2016-
2020 – where it is clearly specified an importance of developing the animal husbandry sector 
into more intensified farming business model with high focus on quality and productivity of the 
livestock rather than the increased growth rate of the livestock.  

ii. Use of fly-ash for cement production  

Taking advantage of the technology benefits to using fly-ash in cement production to reduce 

GHG emission, the country is committed to use fly ash from power plants in cement 

manufacturing. This will be implemented as complimentary measure to shift from wet to dry 

processing technology in cement and lime production. With ongoing rapid urbanization and 

expected economic growth of 6.6% (SDV, 2030), it is highly important to reduce GHG 

emissions from the cement and lime production.  
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Table 3.12. Mitigation Measure in IPPU 

Cement production Reference (BAU) scenario  Mitigation scenario   
Use of Fly-ash from power plants Not specified 35 

 

iii. Increase waste recycling and wastewater treatment 

The Sustainable Development Vision 2030 and the National Green Development Policy aims 

to improve waste management in the country with specific indicators as shown in table X.  

 

Table 3.13. Assumptions for improving waste recycling and wastewater treatment capacity 

Wastes Sector Reference (BAU) scenario  Mitigation scenario  

Increase waste recycling rate 

501.3 thousand tons CO2 
395.2 thousand tons of CO2 

equivalent  

Increase population share 

connected to the central water 

supply and sewage system  

Increase capacity of the 

wastewater treatment capacity 

 

Mitigation measure in the non-energy sector – reduction of livestock number at rationale level and 
use of fly-ash for cement production, is expected to reduce GHG emissions by 8.2 million tons of CO2 
from reference scenario  of 82.7 million tons of CO2 equivalent by 2030, as shown in below figure. 

 

Figure 3.11. Avoided GHG emission vs.Reference for Non-Energy sector 
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This assessment estimated that GHG reduction potential  in the non-energy sector are: 1.86 milion 
tons of CO2 equivalent in 2020, 5.03 milion tons of CO2 equivalent in 2025 and 8.19 milion tons of 
CO2 equivalent in 2030.     

 

4. Recommendations to increase air pollution and climate change 
mitigation in Mongolia  

 

The integrated assessment of greenhouse gases, short-lived climate pollutant and air pollutant 
emissions has demonstrated that i) in Mongolia these pollutants in many cases are emitted 
from the same sources, in particular coal use for heating, coal use for power generation, 
transport and agriculture, ii) the actions included in the revised NDC will lead to air pollution 
benefits, in addition to reducing Mongolia’s contribution to climate change, and iii) the 
reduction that will be achieved from the actions included Mongolia’s revised NDC are in 
addition to air pollution benefits that could occur from the actions that are included in 
Mongolia’s air quality strategy (i.e. switching coal for electric heating in ger areas and switch 
ger households to flats).  

The results from this assessment therefore demonstrate that there is value in ensuring that air 
pollution and climate change planning in Mongolia are integrated further, so that the potential 
benefits that can be achieved are realized through the effective implementation of Mongolia’s 
climate change and air pollution activities. The integrated assessment of air pollution and 
climate change developed as part of the CCAC SNAP project provides a first analysis of the 
potential for joint action on air pollution and climate change in Mongolia, but a sustainable 
system should be put in place that increases the links between air pollution and climate change 
planning. The final section of this report provides X recommendations for actions that can be 
taken in Mongolia to increase the linkages between climate change and air pollution planning.  

 

Recommendation #1: Integrate SLCP and air pollution mitigation into climate change 

planning 

 The climate change planning and reporting process provides a well-established set of 

procedures into which SLCPs and air pollution co-benefits can be integrated to enhance the 

effectiveness of both climate change planning and air quality management. For climate 

change planning, the inclusion of SLCPs allows pollutants with an impacts on global 

temperature increases to be incorporated into the planning, allowing the overall effect of 

Mongolia’s policies on atmospheric warming to be assessed. The inclusion of air pollutants in 

climate change planning allows this key co-benefit of climate change strategies to be 

quantified and put forward as a local benefit from Mongolia meeting its international climate 

change commitments.  

Air quality management can also be enhanced through the inclusion of SLCPs and air pollutants 
in climate change planning because of the substantial overlap in the processes and analytical 
work needed for climate change planning and air quality management. For example, the 
stakeholders required to be mobilized for improving air quality are in many cases the same as 
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those needed for climate change mitigation, because of the large overlap in the source sectors 
being targeted. Therefore, inter-sectoral or inter-ministerial task forces can also be a forum to 
discuss and engage the relevant stakeholder for air pollution abatement, alongside climate 
change mitigation. In addition, the greenhouse gas emission inventory process in many cases 
collects a large volume of the data required to also estimate emissions of air pollutants. 
Therefore, quantification of air pollutant and SLCP emissions within a GHG emission inventory 
or GHG mitigation assessment can provide an efficient way of tracking progress on air pollutant 
and SLCP emissions, as well as assessing how air pollution is likely to change over time, and 
how effective different policies, plans and measures could be in reducing them.  

Specific ways in which air pollutants and SLCPs could be integrated into climate change 
planning processes are:  

 

Quantify air pollutant and SLCP emissions in GHG inventory: The GHG inventory process 
provides an established process for the quantification of emissions, including data collection, 
assessment of appropriate methods, evaluation of emission factors etc. The process for 
developing an air pollution and SLCP emission inventory are the same as those needed to 
develop a GHG emission inventory, and in many cases the activity data needed to quantify the 
emissions is the same, and the only addition are the selection of the most appropriate emission 
factors for the additional pollutants being included. Default international emission inventory 
guidelines exist to provide guidance on how air pollutant and SLCP emissions can be integrated 
into a GHG emission inventory.  

The Intergovernmental Panel on Climate Change (IPCC) emission inventory guidelines provide 
methodologies for estimating emissions of GHGs from all major source sectors. The guidelines 
also state that the emissions of other ‘short-lived climate forcers’ (which include SLCPs plus air 
pollutants that cool the climate) can also be quantified, and that the EMEP/EEA 2019 emission 
inventory guidebook should be used to quantify these. This therefore provides a default, 
internationally-recognised methodology for including air pollutants and SLCPs within a GHG 
emission inventory. In addition, in May 2019, the IPCC decided to expand their guidance to 
provide globally-relevant methodologies to quantify emissions of short-lived climate forcers in 
their own guidance.  

The advantage of integrating air pollutant and SLCPs into the GHG emission inventory, rather 
than the establishment and development of a separate emission inventory process is that i) it 
avoids duplication of data collection and modelling efforts where the same data is being used 
for GHG and air pollutant emission estimates, and ii) it ensures that the outputs in terms of air 
pollutant and SLCP emissions are consistent with the emission estimates of GHGs.  

 

Develop integrated climate change and air pollution mitigation analyses: The assessment 
shown in this report assesses in an integrated way the emission reductions of air pollutants, 
short-lived climate pollutants and greenhouse gases. It builds on a GHG mitigation analysis 
developed using a scenario-analysis tool, LEAP, which has been used in Mongolia to assess the 
effectiveness of different mitigation measures to reduce GHG emissions. Air pollution and SLCP 
emissions have been added to this analysis by updating the number of pollutants for which 
emission factors were included in the analysis, and the mitigation measures that were 
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evaluated (both climate change mitigation measures and air pollutant mitigation measures). 
The result is an analysis where the air pollutant emission reductions of climate change actions, 
and the GHG reductions of air pollution actions can be evaluated.  

By ensuring that this type of integrated climate change and air pollution analysis is used for the 
identification, evaluation and prioritization of climate change mitigation actions (e.g. for NDC 
development, National Communications etc.) can ensure that i) actions taken to mitigate 
climate change do not lead to increases in air pollution, ii) to ensure that the actions taken for 
climate change mitigation and air pollution reductions are in line with each other and do not 
conflict, iii) to identify what additional actions could be taken that will maximise the reductions 
in both air pollution and GHGs. A detailed guidance on the development of this analysis has 
been developed by the CCAC SNAP initiative. 

 

Include air pollutants and SLCPs in National Communications and Biennial Reports: The climate 
change reporting to the UNFCCC provide the opportunity for Mongolia to communicate the 
progress that is being made on GHG emissions, and implementing actions to meet its climate 
change commitments. The inclusion of air pollutants and SLCPs in these reports can also be an 
opportunity to communicate i) the actions and measures that Mongolia is implementing that 
achieve multiple benefits for air pollution and climate, ii) the emissions of air pollutants and 
SLCPs alongside GHGs, and the potential for simultaneous mitigation of both impacts.  

 

Consider air pollution in development of long-term climate change mitigation strategy: In 
addition to the NDC commitment on emission reductions to 2030, to meet the goals of the 
Paris Agreement there is a need to completely decarbonize by 2050. Countries are beginning 
to develop long-term strategies to set out a vision for climate change mitigation plans over the 
long-term. Considering air pollution, as well as other sustainable development benefits within 
the process of developing a long-term climate change mitigation strategy can ensure that local 
benefits are taken into account when assessing how Mongolia plans to develop over the long-
term.  

 

Recommendation #2: Integrate SLCP and air pollution mitigation into sectoral 

strategies 

The actions that are identified to reduce SLCPs and air pollutants in Mongolia are concentrated 
in a small number of source sectors, specifically electricity generation, residential coal 
consumption, transport and agriculture. NDC implementation plans will be developed for each 
priority sector, and Ministries and agencies responsible for each of these sectors will also 
develop and periodically revise broader sectoral strategies. These policy and planning 
document provide an opportunity to ensure that actions that will be taken in each sector 
consider the implications for air quality and SLCP emissions. It is therefore recommended that, 
within the process for the development of NDC implementation plans and sectoral strategies, 
that air pollutants and SLCPs are considered by: 

• Quantifying the effect of different plans, policies and strategies in each sector in terms 
of changes in air pollutant and SLCP emissions 

https://ccacoalition.org/en/news/how-enhance-ndcs-reduce-air-pollution-and-improve-human-health
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• Quantify the economic benefits from reduced air pollution in cost-benefit analysis of 
sectoral strategies 

• Identify and monitor indicators related to SLCPs and air pollutants within Monitoring 
and Evaluation frameworks for sectoral plans and strategies.  

 

Recommendation #3: Integrate SLCP and air pollution mitigation into National 

Development Plan 

In 2019, Mongolia published its first Voluntary National Review on the progress it has made in 
achieving the Sustainable Development Goals. Air pollution was selected as a particular 
development challenge in Mongolia, and a comprehensive analysis was conducted of the 
impacts of air pollution on human health, the major sources, and the key strategies to mitigate 
air pollution and its health effects. In Monglia’s first VNR, Prime Minister Khurelsukh Ukhnaa 
describes the issue of air pollution as a ‘complex, multifaceted development challenge’ facing 
Mongolia. Ambient air pollution (fine particulate matter (PM2.5)) in Ulaanbaatar is almost 6 
times higher than the World Health Organisation Guidelines for the Protection of human 
health, and impacts include increased prevalence of respiratory and cardiovascular diseases, 
increased expenditure on healthcare, and particular impacts on the health of Mongolian 
children, with air pollution levels 3-10 times higher in the classrooms of Ulaanbaatar than 
Mongolia’s air quality standard.  

The assessment of Mongolia’s revised NDC shows that Mongolia meeting its international 
climate change commitment, in addition to the existing strategies to improve air quality, can 
make a significant contribution to reducing air pollution and overcoming this key development 
challenge. Therefore, it is recommended that within the National Development Planning 
process in Mongolia, that the link between air pollution and climate change mitigation is 
highlighted, and that provisions are put in place to ensure that actions taken to improve air 
pollution are aligned with actions taken to mitigate climate change.  

 
Recommendation #4: Increase integrated air pollution and climate change planning at 

sub-national scale 

Air pollution in Mongolia is a local issues, affecting cities where coal burning, traffic and 
electricity generation using coal are the main sources. It is therefore necessary that the 
conclusions from this national assessment are translated into actions at the municipal level so 
that actions can be taken by cities to improve air pollution for their citizens. This study assessed 
the emission reductions expected from the implementation of Mongolia’s NDC, which would 
result in reductions in a range of air pollutants. It also assessed the emission reductions 
expected from implementation of key actions from Mongolia’s air quality strategy, that lead to 
additional reductions in the emissions of air pollutants. However, the reduction in air pollution 
estimated from the implementation of these air quality strategy actions are less than might be 
expected, and occur only in Ulaanbaatar. This highlights the need to develop air quality 
strategies that focus on sources of emissions in other cities outside of Ulaanbaatar, so that air 
quality can be improved across the country. This requires the engagement of municipal 
governments, and the building of technical and human capacity to assess and plan for air 
quality improvements within their jurisdiction.  
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Recommendation #5: Increase technical capacity for integrated air pollution, climate 

change and SLCP Planning 

The integrated assessment of air pollution and climate change in Mongolia was conducted as 
a ‘one-off’ analysis in support of the NDC revision. However, to be able to track progress on air 
pollution and climate change mitigation, and to revise priorities as national circumstances 
change requires a sustainable increase in capacity to assess air pollution and climate change in 
an integrated way. The increase in technical capacity in Mongolia is required at national level, 
for example within the Ministry of Environment and Tourism and the Environment and Climate 
Fund to i) include air pollutants and SLCPs within the GHG emission inventory, ii) to undertake 
GHG, SLCP and air pollution mitigation assessments, including projecting emissions into the 
future and assessing implementation of different policies and measures, and iii) to undertake 
assessments of the most relevant and feasible policies to simultaneously mitigate air pollution 
and climate change in Mongolia. As stated for Recommendation 4, building capacity at local 
government level is also necessary to allow air quality management strategies to be developed 
in municipalities outside of Ulaanbaatar. Collaborations with local academic institutions can be 
effective in building and maintaining capacity for air pollution and climate change assessments, 
and can help to generate improved or additional data to improve the accuracy and precision 
of emission estimates.   
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Annex 1 
 

Energy sector policy and measures related to climate change mitigation 

Mitigation Related Measure 
Policy/Plan/Strategy 

/Measure 
Target Timeline 

The share of renewable energy sources in total installed power capacity 
for domestic supply will be 20% in 2020, 25% in 2025 and 30% in 2030 

Mongolia's 2030 Sustainable  
Development Vision 

20% renewable 
energy 

30% renewable 
energy 

2020 
2030 

Hydropower contributing to at least 10% of total installed power 
generation capacity 

State Policy on Energy 
(GoM 2015-63) 

10% power from 
hydro 

2015-2023 

Increase back up capacity by 10% 
State Policy on Energy 
(GoM 2015-63) 

10% increase in back 
up 

capacity 
2015-2023 

Own Use of CHP’s 14.4%;11.2%;9.14% State Policy on Energy 
14.4% Own use 
11.2% Own use 
9.14% Own use 

2014 
2020 
2030 

Transmission & Distribution Loss /excluding Oyu-Tolgoi 
13.7%;10.8%;7.8% 

State Policy on Energy 
13.7% T&D loss 
10.8% T&D loss 
7.8% T&D loss 

2014 
2020 
2030 

The share of Renewables on total Installed Capacity for Domestic Supply 
7.62%;20%;30% 

State Policy on Energy 
7.62% renewables 
20% renewables 
30% renewables 

2014 
2020 
2030 

GHG Emission per 1 Gcal Power Generation 0.52 tCO2eq; 0.49;0.47 State Policy on Energy 
0.52 tCO2eq/1Gcal  
0.49 tCO2eq/1Gcal  
0.47 tCO2eq/1Gcal  

2014 
2020 
2030 

Resolve issues related to ensuring reliable energy supply of Mongolia, 
building new sources of energy to meet growing demands, and 
construct a power plant at the Tavan Tolgoi coal mine to meet South 
Gobi mine electricity needs 

Action Programme of the  
Government of Mongolia  
for 2016-2020  
(Par. 2016-45) 

Not specified Not specified 
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Develop a project to build export-oriented high capacity power plants at 
Shivee Ovoo, Tevshiin Gobi and other coal mines, and direct current 
transmission line network. 

Action Programme of the  
Government of Mongolia  
for 2016-2020 

Not specified Not specified 

Develop renewable energy production in the proper ratio, start 
construction work of a hydroelectric power station on the Eg River. 

Action Programme of  
the Government of Mongolia  
for 2016-2020 

Not specified Not specified 

Take step-by-step measures to build and/or expand heating plants and 
district heating systems in aimag centers, major cities, and urban areas 
to fully meet their heat consumption needs. 

Action Programme of the  
Government of Mongolia  
for 2016-2020 

Not specified Not specified 

Establish solar photovoltaic power stations of 10-50 MWh step by step 
Green Development Policy 
(GoM 2016-35) 

Not specified Not specified 

Establish wind power stations of 50-250 MWh step by step Green Development Policy Not specified Not specified 

Create water reservoirs at bigger rivers and construct multi-purpose 
systems for water use (Egiin River, Selenge River Basin 550 MW, Khovd 
River Basin 150 MW, and Orkhon River Basin 100MW). 

Green Development Policy Not specified Not specified 

Study and test optimum solutions of using renewable energy 
technology for heat supply, and hot water supply, and introduce 
solutions and provide promotion and support for such actions. 

Green Development Policy Not specified Not specified 

Reduce GHG emission per unit production through setting requirements 
for advanced clean technology and efficiency improvements of new 
coal-fired power stations and heat-only boilers (Baganuur, CHP-5, 
Mogoin Gol, Tavan Tolgoi thermal power stations). 

Green Development Policy Not specified Not specified 

Carry out step by step refurbishments of the currently operating 
combined heat and power plants, heat only boilers and industrial 
purpose incinerators and reduce waste released into the environment 
in compliance with relevant international standards. 

Green Development Policy Not specified Not specified 

Efficiency improvement of Heat Only Boilers (Efficiency improvement of 
heating systems in province centers gives benefit from better quality 
heating services during winter. In addition, boiler efficiency is expected 
to be increased from 40% to 70%, thereby decreasing coal consumption 
and CO2 emissions. This results both in reduced boiler-related air 
pollution and savings in soum center government budgets.);  

Third National  
Communication 
(MET 2018) 

40% to 70% efficiency 
of heat only boilers 

Not specified 
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Motor Efficiency Improvement: Consume about 70% of industrial 
electricity in Mongolia. There is no detailed inventory of motors and 
variable speed drives in Mongolia, however, it is estimated that the 
electricity saving potential equals 20% of electricity consumption by 
industrial motors. 

Third National  
Communication 

20% reduction 
in industrial energy  

consumption 
Not specified 

Good housekeeping practices and energy management: The energy 
savings potential by “easy” savings (good housekeeping practices that 
minimize the use of heat and electricity and energy management) is 15-
25 percent with a cost recuperation period of less than 1 year. 

Third National  
Communication 

15-25 percent 
reduction  

in industrial energy  
consumption 

Not specified 

Reduction of heat losses in buildings 
State policy on 
Building sector 
(GoM 2019-70) 

0 % 
20 % 
30 % 
40 % 

2018 
2021 
2025 
2029 

A household capable to use  for heating 4.0 kW electric heater 
National program on  
air pollution reduction 

3,000 households 
20,000 households 
80,000 households 

2016 
2019 
2025 

Number of no longer used heating stoves because of household 
connected to centralized heating network    

National program on  
air pollution reduction 

- 
123 no longer used 

stoves 
228 no longer used 

stoves 

2016 
2019 
2025 

Number of households in ger district to be able to connected heating 
network 

National program on  
air pollution reduction 

20,000 households 
40,000 households 
70,000 households 

2016 
2019 
2025 

Meet the national demand for main fuels from domestic production 
meeting the Euro-4, Euro-5 standards    

Mongolia Sustainable 
Development Vision 2030 

20% (Euro-4) 
70% (Euro-5) 

100% (Euro-5) 

2016-2020 
2021-2025 
2026-2030 

Freight turnover by auto transport 
State policy on auto  
transport sector  
(GoM 2018-321) 

11.5 % 
16.5 % 
20.9 % 

2017 
2021 
2026 

Passenger turnover by auto transport 
State policy on auto  
transport sector 

7.5 % 
12.5 % 
17.5 % 

2017 
2021 
2026 
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Share of  “Euro 5” standard fuels in total liquid fuel sales (gasoline)  National air pollution reduction program 
- 

50% 
80% 

2016 
2019 
2025 

Share of  “Euro 5” standard fuels in total liquid fuel sales (diesel) National air pollution reduction program 
- 

50% 
80% 

2016 
2019 
2025 

Increase the number of the electricity heated trains from 16 in 2016 to 
72 in 2019, and 159 in 2025 

National air pollution reduction program 
16 
72 

159 

2016 
2019 
2025 
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Annex  2 

 

Non-energy sector policy and measures related to climate change mitigation  

Mitigation Related Measure 
Policy/Plan/Strategy 

/Measure 
Target Timeline 

 
Agriculture 

Preserve the gene pool and resilience of pastoral 
livestock breeding that is adapted to the climate change 
and ensure appropriate numbers and flock structure in 
the total livestock 

Sustainable Development Vision 
2030 

Have the country territory as disease 
free:  

- 10% by 2020 
- 30% by 2025 
- 60% by 2030 

 
 
2015-
2030 
 

Develop intensive livestock farming based on the 
population concentration and market demand; increase 
the manufacture of meat and milk products; and develop 
the supply, storage and transportation network for raw 
materials and raw products 

Sustainable Development Vision 
2030 

Increase the head of pure breed 
cattle to 100,000 by 2020; 
150,000  by 2025; 
200,000 by 2030 

 
 
2015-
2030 
 

Increase the fertility of soil, reduce land deterioration, 
adopt economical and efficient advanced agro-technical 
and irrigation technology to repair soil, and develop 
intensified farming in order to meet the domestic 
demand for grains, potato and vegetables 

Sustainable Development Vision 
2030 Increase the supply of fertilizer 

demand to 50% by 2020;  
70% by 2025; 100% by 2030 

 
 
2015-
2030 
 

Increase sustainable development of crop production 
with advanced technologies to adapt to climate change 

State Policy on Food and Agriculture 
(2015) 

Not specified 
2015-
2030 

Develop the livestock sector adapted to climate change 
and resilient to risks: 

− Link animal numbers and types of herd with 
pasture carrying capacity and limit the number of 
animals in areas where 

Mongol Livestock Program (2010) Not specified 
2010-
2021 
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To restore, rehabilitate and utilize pastureland and water 
resources sustainably and responsibly, to adapt to 
climate change, to mitigate climate change impacts 
 

Sustainable Livestock Development 
Action Plan (2018),  
adopted by the Minister of Food and 
Agriculture 

Not specified 

2016-
2020 

Approve the pastureland protection law 
Action Programme of the  
Government of Mongolia  
for 2016-2020 

Not specified 
2016-
2020 

Reconcile the number of livestock with the carrying 
capacity of pastureland 

Action Programme of  
the Government of Mongolia  
for 2016-2020 

Not specified 
2016-
2020 

In cases of needs to reduce herd size, implement 
necessary measures in stages 

Action Programme of the  
Government of Mongolia  
for 2016-2020 

Not specified 
2016-
2020 

To make processing percentage of leather, cashmere and 
other wools by promoting sustainable development of 
agriculture and developing a cluster of export-oriented 
manufacturer based on green technology; 

National Green Development Policy 
-60% in 2020 and 
- 80% in 2030 

2014-
2030 

 
Industry 

To develop heavy industry sectors such as construction 
materials, copper processing, coal processing, oil refinery 
and steel making 

Sustainable Development Vision 
2030 

Not specified 
2015-
2030 

To develop industry sector into a leading sector satisfying 
sustainable development goals of Mongolia by creating 
manufacturing and service sector with advanced 
technology and competitiveness 

State policy on industrial sector 
(2015) 

- 1st stage (2015-2020): To 
implement industrial policies to 
protect domestic manufacturing 
industry,  
- 2nd stage (2020-2025): To develop 
high technology, equipment and 
chemical manufacturing - 3rd stage 
(2025-2030): To promote 
technological and service export  

2015-
2030 
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To boost unconventional oil exploration and application, 

to construct oil refinery, to secure human resource, to 

protect environment, to support green development. 

 

State policy on petroleum (2018) 

To construct coal-to-SNS (synthetic 
natural gas) plant. 
Between 2021-2027 for space 
heating with natural gas  

2018-
2027 

To transfer advanced technology based on local specific 
situation and resources, to develop value added 
sustainable manufacturing that possess competitiveness 
advantage, satisfies international standards and meets 
market demand and to increase employment, trading 
volume and economic growth; 

National Program on Industrialization 
(2018) 

- Increase the share of processing 

sector within overall export from 9% 

to 15%; 

- Increase the level of leather 

processing from 36% to 60%; 

- Increase the level of cashmere and 

other wool processing from 20% to 

60%; 

- Increase the level of meat 

processing in factories from 6% to 

30%; 

- To construct 100 new factories; 

- To create 6,000 new jobs; 

 

2018-
2021 

 
Waste 

Increase drinking water supply that meets health 
standards and improve the availability of sanitation and 
hygiene facilities. 

Sustainable Development Vision 
2030 

Phase I - (2016-2020): Ensure that 80 
percent of the population is supplied 
with safe drinking water, and 40 
percent of the population uses 
improved sanitation and hygiene 
facilities.  
Phase II – (2021-2025): Ensure that 
85 percent of the population is 
supplied with safe drinking water, 
and 50 percent of the population 
uses improved sanitation and 
hygiene facilities.  

2015-
2030 
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Phase III – (2026-2030): Ensure that 
90 percent of the population is 
supplied with safe drinking water, 
and 60 percent of the population 
uses improved sanitation and 
hygiene facilities. 

Improve the planning of cities and urban settlements, 
enhance the quality of and accessibility to infrastructure 
facilities, advocate scientific and clean living habits 
among the populace, and improve the quality of the 
environment and waste management systems. 

Sustainable Development Vision 
2030 

Phase I – (2016-2020): Increase the 
area of green facilities in urban areas 
and settlements to 15 percent of the 
total area, increase the amount of 
recycled waste to 20 percent of total 
waste, and have no air pollution in 
Ulaanbaatar city.  
Phase II – (2021-2025): Increase the 
area of green facilities in urban areas 
and settlements to 25 percent of the 
total area, and increase the amount 
of recycled waste to 30 percent of 
the total waste.  
Phase III – (2026-2030): Increase the 
area of green facilities in urban areas 
and settlements to 30 percent of the 
total area, and increase the amount 
of recycled waste to 40 percent of 
the total waste. 

2015-
2030 

Increase Percentage of population connected to 
improved sanitation facilities  

 

Green Development Policy  
Increase to 40% by 2020; and to 60% 
by 2030 

2014-
2030 

Increase Percentage of population that has access to safe 
drinking water  
 

Green Development Policy  
Increase to 80% by 2020 and 90% by 
2030 

2014-
2030 

Increase share of waste recycling Green Development Policy  
Increase to 20% by 2020 and 30% by 
2030 

2014-
2030 
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