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6 Abstract. 

This study reviews the literature on 
renewable energy in Mongolia since 
1990, showcasing its evolution and 
significant role in economic process-
es and local development policies to 
meet societal needs. It supports legal 
regulations and the learning environ-
ment of Mongolia’s renewable energy 
industry, emphasizing the efficient use 
of renewable energy.

Additionally, the review highlights a 
growing demand for access to renew-
able energy, envisioning future condi-
tions to be better than present. More-
over, it delves into barriers within the 
renewable energy sector, government 
opportunities, and challenges over the 
past three decades. This analysis aims 
to navigate the development trajec-
tory of Mongolia’s renewable energy 
industry, providing valuable insights 
for future progress.

Graphical Abstract.

Keywords: renewable energy industry, Mongolia, contribution to the economic 
process, systemic changes



7

1. Introduction

Development Trajectory and Per-
spectives of Renewable Energy in 
Mongolia
This review introduces Mongolia’s re-
newable energy resource capacity, 
explores the utilization and functions 
of the renewable energy industry, 
enumerates various literature reviews 
in detail, and explains the develop-
ment concerns and perspectives of 
renewable energy in Mongolia since 
the 1990s.

As renewable energy users gradually 
increase and a diverse range of appli-
cable information becomes available 
in this industry, the consumption and 
utilization of renewable energy have 
become apparent. This growing de-
mand forms a development trajectory 
for renewable energy, complementing 
traditional coal-driven energy sourc-
es. The review is a cornerstone, con-
solidating information gathered over 
three decades in Mongolia’s renew-
able energy industry.

Furthermore, the review sheds light on 
various propositions within the renew-
able energy industry over the same 
time horizon as the market system 
development in Mongolia. Regarding 
the market system, the renewable en-
ergy industry focuses on capacity and 
resource utilization, the link between 
demand and supply, coherence of 
development policies and regulations, 
and societal progress. Simultaneously, 
it examines international trade rela-
tions.
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prehensive understanding of the 
multifaceted dynamics shaping the 
development trajectory and perspec-
tives of renewable energy in Mongolia.

Renewable Energy Resources and Ex-
ploitation 
Cost-benefit effectiveness is para-
mount in every industry, especially 
emerging ones like renewable energy. 
The costs associated with renewable 
energy encompass capital costs, op-
erational and maintenance costs, and 
the cost-effectiveness of mitigation. 
On the other hand, the benefits extend 
across economic factors (improved 
energy supply, balance of payments), 
societal factors (defining and mea-
suring improvements in people’s liv-
ing conditions), environmental factors 
(reduced air pollution, GHG emission 
reduction by 2030), and institutional 
factors (long-term development pol-
icy planning, transition, and the trans-
formation of science and government 
action plans).
For Mongolia, the initial motivations to 
harness renewable energy emerged 
in the 1970s, driven by the global ener-
gy crisis and the underdevelopment of 
rural areas due to a lack of electricity 
(Г.Пүрэвдорж, Сэргээгдэх эрчим хүчний 

түүхэн замнал, хөгжлийн ирээдүй, 2019).

The National Renewable Energy Labo-
ratory (NREL) of the United States De-
partment of Energy estimates Mongo-
lia’s total renewable energy potential, 
including wind, solar, geothermal, and 

hydro resources, to be as high as 2,600 
GW. Notably, the Gobi Area stands out 
with tremendous renewable energy 
potential, benefiting from favorable 
climatic and weather conditions to ef-
fectively utilize these resources (Oyu-
nchimeg Ch, 2020).

Wind
Mongolia boasts immense potential 
for wind energy, covering more than 
160,000 square kilometers or 10% of the 
total land area, with a power density 
ranging from 400-600 W/m2. This vast 
wind resource could support over 1,100 
GW of installed capacity, delivering 
more than 2.5 trillion kWh annually. To 
put this into perspective, it is equiva-
lent to 14% of global electricity con-
sumption in 2017 (UNDP, 2012).

Every aimag in Mongolia demon-
strates significant wind potential, with 
no less than 6,000 MW each, three 
aimags boasting at least 20,000 MW, 
and nine aimags exceeding 50,000 
MW of wind power potential (UNDP, 
2012). The country’s wind energy po-
tential indicates the capability to gen-
erate 2550.1 TWh of electricity annu-
ally solely from wind, with 1975.5 TWh 
produced from low wind speed areas, 
constituting 83% of the total potential 
wind energy area (Oyunchimeg Ch, 
2020).

Private companies have actively in-
vested in wind power plants. Notably, 
Newcom’s 52 MW wind plant in the 
Salkhit valley of Tuv aimag has been 
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operational since 2013, and another 
wind power plant in Sainshand, es-
tablished in 2018, aims to generate 52 
MW of electricity. These ventures are 
integral to the Government’s commit-
ment to achieving Mongolia’s targets 
of increasing renewable power-gen-
eration capacity to 20% by 2023 and 
30% by 2030 (Yong Chen, 2016).

Mongolia has emerged as a poten-
tial major wind power producer, with 
a wind resource potential exceeding 
1.1 TW of installed generating capaci-
ty at 30 meters high. This resource is 
primarily concentrated in the south-
ern and eastern regions of the coun-
try, with the potential to generate at 
least 2,550 TWh of electricity annual-
ly, approximately half of China’s total 
electricity consumption in 2014 (Yong 
Chen, 2016).

Solar Photovoltaics and Thermal En-
ergy
Mongolia also possesses significant 
potential for solar power and solar 
heating. According to calculations 
by the National Renewable Energy 
Laboratory (NREL), Mongolia experi-
ences an average of 270-300 sunny 
days annually, providing an estimat-
ed 2250-3300 hours of daylight each 
year (UNDP, 2012). The availability of 
solar radiation in Mongolia is deemed 
reliable, with less than 2,600 recorded 
hours annually (Yong Chen, 2016).

With an average daily solar energy 
range of 3.4-5.4 kWh/m2 across a total 
area of 23,461 km2, Mongolia can yield 
4774 TWh of solar electricity annually. 
NREL calculations highlight the Gobi 
Desert as the world’s third-highest 
desert with significant solar electricity 
generation potential. The sub-region 
of the Gobi Desert bordering China is 
particularly noteworthy, ranking as an 
excellent site for solar energy resourc-
es and making it a priority for renew-
able electricity exportation.

Mongolia has an estimated total in-
stalled solar PV power generating ca-
pacity of 6,000 kW. This includes seven 
off-grid village-scale solar PV power 
systems with a combined installed ca-
pacity of 1,000 kW and two grid-con-
nected systems with a capacity of 500 
kW. Since 2002, under the Renewable 
Energy and Rural Electricity Access 
Project, supported by the World Bank 
and other donors, over 100,000 solar 
ger (home) systems have been pro-
vided, benefiting approximately half 
a million people—equivalent to 70% of 
the nomadic population. The aggre-
gated generating capacity of these 
systems is approximately 5,000 kW 
(Yong Chen, 2016).

Hydropower
Another significant potential resource 
in Mongolia is hydropower generation. 
The country boasts approximately 
3,800 small rivers, totaling 65,000 km in 
length, with a gross theoretical poten-
tial of about 6.2 GW. More than 1 GW of 
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the industry operates 13 hydropower 
stations, predominantly consisting of 
small or medium-sized plants. Only 
four plants are connected to local 
grids, while the remainder serves iso-
lated grids in nearby soums. Notably, 
three plants have an installed capac-
ity exceeding 1 MW: Durgun (12 MW), 
Taishir (11 MW), and Bogdiin gol (2 MW).

In 1994, the Institute of Water Policy of 
Mongolia estimated the gross theoret-
ical hydropower production capacity 
for all rivers with a runoff of more than 
one cubic meter per second (m³/s) at 
6,400 MW. At total capacity, this would 
deliver a potential of 56.2 million MWh 
of electricity annually. However, the 
actual hydropower potential is esti-
mated to be between 20% and 60% of 
this figure, translating from 1,280 MW to 
3,840 MW (Oyunchimeg Ch, 2020).

Geothermal 
Mongolia is home to 43 geothermal 
areas, many of which are utilized for 
various purposes such as heating, 
bathing, and medicinal use. Nation-
al Sanatoriums make use of thermal 
waters from shallow (typically deep) 
wells in locations like Tsenkher, Hujirt, 
Shargaljuut, Zart, Shivert, Khalzan uul, 
Eruu, and Tsagaan tal (Oyunchimeg 
Ch, 2020).

Geothermal energy, often harnessed 
through heat pump technology, has 
the potential to contribute to district 
heating. In Mongolia, some hot springs 

in the Khangai area are modestly em-
ployed for house heating, greenhouse 
heating, and space heating. Notably, 
the village of Shargaljuut in Bayank-
hongor aimag has been utilizing geo-
thermal hot springs (with a tempera-
ture of 92°C and a flow rate of 25 l/s) 
for house heating since 1960. This is an 
exemplary case of geothermal ener-
gy utilization for heating in Mongolia 
(Yong Chen, 2016).

Bioenergy 
Mongolia relies significantly on renew-
able energy resources derived from 
biomass fuel, primarily from livestock, 
including dried cow dung, pellets, 
horse dung, hardened dung, and urine 
from sheep and goats (Radii, 2008). 
This practice, deeply rooted in Mongo-
lian tradition, stems from the historical 
herding of livestock. Even today, dried 
cow dung remains a cost-effective 
and easily collectible fuel throughout 
all aimags of Mongolia, especially in 
regions with limited or no forest re-
serves.
As of 2022, Mongolia boasts approxi-
mately 71 million livestock (NSO, 2022), 
generating substantial biomass an-
nually. This abundance holds the 
potential for biogas production and 
power plants utilizing biomass. Al-
though attempts to establish biogas 
plants face challenges due to the 
scattered locations of herders, recent 
signs of recovery in the nomadic live-
stock industry suggest a potential in-
crease in biogas plant prevalence. For 
instance, large dairy farms or collab-
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orative efforts between several farms 
could make biogas production more 
economically viable, given their sig-
nificant daily output of animal dung 
(Yong Chen, 2016).

Mongolia supports two major forest 
biomes: boreal forests in the north 
covering 14.2 million hectares (87%), 
predominantly featuring larch and 
birch, and saxaul forests in the south-
ern arid regions, accounting for 2.0 
million hectares (13%). Despite their 
dryland woodland ecosystem, Saxaul 
forests are officially classified as ‘for-
ests’ under national definitions (CCPIU, 
2017).

Renewable Energy Demand
Mongolia’s key institutional renewable 
energy users include the Mongolian 
Telecom and the Civil Aviation Author-
ity. Mongolian Telecom operates small 
stand-alone PV systems in most Soum 
Centers’ communication centers. 
These systems, typically around 900 
Wp, consist of locally manufactured 
50 Wp modules and varying battery 
sizes, ranging from approximately 
100 Ah to considerably larger battery 
banks. Although these PV systems 
are generally not connected to local 
mini-grids, they may use the grid to 
top up their batteries, supplying tele-
communications equipment for voice 
telephony. Similarly, the Civil Aviation 
Authority employs PV systems for air 
traffic control (Benjamin et al., 2011).

Herder households have become re-
newable energy users through initia-
tives like the 100,000 Solar Ger pro-
gram. Additionally, many households 
across rural and urban areas have 
adopted renewable energy for their 
electricity consumption. The growing 
awareness of sustainable and green 
energy aligns with this trend, present-
ing an opportunity to use renewable 
energy resources efficiently.
However, a notable challenge lies in the 
comparatively higher cost of electric-
ity produced from renewable sources. 
The price per kWh is higher than elec-
tricity from conventional power plants 
or imported sources, and the current 
currency exchange rate exacerbates 
this price difference. Although a recent 
introduction of a “RE support tariff” at 
4 MNT per 1 kWh attempts to address 
this difference, the issue persists. As 
part of their renewable energy devel-
opment policies, many countries have 
implemented support tariffs or green 
tariff structures to mitigate such chal-
lenges (Maidowski, 2012).

The Renewable Energy Law of Mongo-
lia (Parliament, 2007), specifically Arti-
cle 11 on Renewable Energy Tariffs and 
Prices, outlines guidelines for Feed-in-
Tariffs (FiT) applicable to renewable 
energy generators. According to the 
law, the Energy Regulatory Authority 
establishes tariffs and prices for en-
ergy generated by renewable energy 
sources connected to the transmis-
sion network. These tariffs are guar-
anteed to investors for ten years from 
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2016. The legal framework in Mongolia 
establishes specific prices for electric-
ity supplied by different renewable en-
ergy sources connected to the trans-
mission network. According to the law 
enacted in 2015:
•	 Wind power source: $0.08–0.095 

per kWh
•	 Hydropower station with a capacity 

of up to 5 MW: $0.045–0.06 per kWh
•	 Solar power source: $0.15–0.18 per 

kWh

Any price difference for electricity 
generated by these renewable sourc-
es must be absorbed within the selling 
prices of other generators connected 
to the transmission network. Addition-
ally, local regulatory boards can set 
tariffs for stand-alone power sources 
within certain limits:
•	 Wind power source: $0.10–0.15 per 

kWh
•	 Hydropower plant with a capacity 

of less than 500 kW: $0.08–0.10 per 
kWh

•	 Hydropower plant with a capaci-
ty of 501–2,000 kW: $0.05–0.06 per 
kWh

•	 Hydropower plant with a capacity 
of 2,001–5,000 kW: $0.045–0.05 per 
kWh

•	 Solar power source: $0.2–0.3 per 
kWh (Mongolia, 2015).

Mongolia is considering implementing 
a quota system to foster renewable 
power generation and meet govern-
ment-set targets. This system, the Re-

newable Portfolio Standard or trad-
able green certificates, would assign 
quota obligations to power grid en-
terprises, large-scale power-invested 
enterprises, and local governments. 
These entities would be required to 
generate a certain percentage of their 
electricity from renewables directly or 
by purchasing renewable electrici-
ty credits. The quota system’s careful 
design, management, and adapta-
tion aim to create a cost-effective 
policy scheme. The benefits include 
market-friendly price discovery, tech-
nology neutrality for least-cost choic-
es by investors, and the potential for 
regional approaches across borders. 
This system also prepares the coun-
try for a regional renewable electricity 
market, particularly with neighboring 
China, where a similar scheme is in 
progress. If implemented successfully, 
a regional market for tradable renew-
able electricity certificates could pro-
vide an additional revenue stream for 
Mongolia (Oyunchimeg Ch, 2020).

Renewable Energy Supply
Mongolia’s renewable energy supply, 
as outlined in the Technology Needs 
Assessment (Ministry of Environment 
and Green Development, 2013a), en-
compasses various technologies, 
including large-scale dam-based 
hydro for electricity supply (over 
100MW), medium-sized dam-based 
hydro (10-100MW), pumped storage 
hydroelectricity, on-shore wind tur-
bines, large-scale solar PV (off-grid, 
grid-connected, solar home systems), 
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solar thermal (CSP, central receiv-
er tower, parabolic through collector, 
and dish), and carbon capture and 
storage.
National consultants prepared Tech-
nological Fact Sheets (TFSs) for each 
shortlisted technology, evaluating their 
potential for reducing greenhouse 
gas emissions, impact on Mongolia’s 
development priorities (economic, so-
cial, environmental, and market), and 
associated costs. After scoring based 
on projected costs and benefits, the 
top three selected technologies were 
identified as large-scale hydropow-
er, wind turbines, and pulverized coal 
(PC) combustion technologies (Lee, 
2019).

Despite establishing 13 hydropower 
stations since 1994, only nine are cur-
rently operational, indicating underuti-
lization of the potential within the mar-
ket. Notably, the planned 220 MW Egiin 
Hydroelectric Power Generation proj-
ect on the Eg River has been scaled 
up to 315 MW, with an annual gener-
ation of 606 GWh. This project, situat-
ed close to the Central Energy System, 
has passed preliminary feasibility and 
environmental impact assessments. 
The Mongolian Government initiat-
ed the construction of roads, bridges, 
and a high-voltage transmission line 
in 2016 to proceed with the Egiin proj-
ect. Similarly, the Shuren hydropower 
schemes, including a 240 MW facility 
on the Selenge, face challenges that 
need addressing before progressing. 
The feasibility study for a proposed 

hydropower project on the Hovd Riv-
er in the western area has been com-
pleted and is under government re-
view (Oyunchimeg Ch, 2020).

Market Potential 
The feasibility of large-scale electric-
ity export to Russia faces constraints 
due to the energy-rich nature of Rus-
sia’s Central Siberian Plateau region, 
which boasts abundant coal, natural 
gas, and hydropower resources. How-
ever, current proposals for export-ori-
ented projects focus on developing 
a 3,600MW (6 x 600MW) mine-mouth 
coal power plant complex designed 
for electricity export to China. The 
anticipated total installed capacity 
of the complex is expected to reach 
10,800MW. A 500kV DC transmission 
line to China, spanning 1,300km, will be 
constructed to facilitate this export. A 
200kV DC connection to the Central 
Energy System (CES) is also planned. 
Proposed projects include a 220 kV 
network connecting Russia, Mongolia, 
and China, fostering power exchange 
among these countries. This intercon-
nected plan enhances the Mongolian 
grid’s reliability and security.

Looking ahead, the China-North Grid, 
which includes Inner Mongolia, is ex-
pected to become strongly inter-
connected with Beijing/Tianjin, China 
Central Grid, and China Northeast Grid 
through a combination of 500 kV, 765 
kV, and ultra-high voltage (UHV) 1000 
kV lines, incorporating both AC and DC 
connections. This interconnection can 
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tion and create long-term prospects 
for power exchange with Korean and 
Japanese markets (PwC, 2016).

While the market potential for renew-
able energy varies across sources 
and regions, a comprehensive anal-
ysis is needed to assess their market 
power across different geographical 
boundaries.

Renewable Energy Policies and Reg-
ulatory Frameworks
The Mongolian Government is com-
mitted to increasing renewable ener-
gy generation, setting a target of 30% 
of electricity capacity from renew-
ables by 2030. To support this goal, a 
Feed-in Premium (FiP) was introduced 
in 2015 to ensure renewable genera-
tors receive the difference between 
the market price and the set FiP remu-
neration. As the Mongolian electricity 
market is not fully liberalized, the Mon-
golian Energy Regulatory Commission 
(ERC) regulates the market price, also 
known as the electricity rate (Institute, 
2015).
Recognizing the importance of green 
growth in long-term economic strat-
egies, the Mongolian Government 
outlined renewable energy targets 
for 2023 and 2030 in the State Ener-
gy Sector Policy. This policy aims to 
transform Mongolia into an energy 
exporter using advanced and envi-
ronmentally friendly technologies. The 
strategic vision involves a two-stage 
implementation plan from 2015-2023 

and 2024-2030, with a two-fold in-
crease in installed capacity during 
the first stage. The Government seeks 
to modify the electricity tariff struc-
ture to attract private investors and 
ensure economic viability for existing 
energy companies. The goal is 100% 
energy access, involving stand-alone 
household renewable-based electric-
ity generation systems for nomadic 
herders and developing high-capac-
ity transmission infrastructure in co-
operation with other countries (Yong 
Chen, 2016).

The electricity price regime incorpo-
rates tariff differences between re-
newable and conventional sources, 
encouraging renewable-based pow-
er generation through a cross-subsi-
dy mechanism. The Renewable Ener-
gy Law mandates the establishment 
of a Renewable Energy Fund, financed 
by state and local entities and insti-
tutions, and collected through sell-
ing certified emission reduction units. 
Feed-in Tariffs (FiTs) were introduced 
to create an enabling environment for 
private sector engagement and at-
tract investments in renewable ener-
gy projects.

However, challenges persist, including 
distorted electricity prices due to coal 
power subsidies, a lack of legal frame-
works to prioritize dispatching renew-
ables, and weak institutional capacity 
for on-grid variable renewables. De-
spite these challenges, the Renewable 
Energy Law sets specific FiT ranges for 
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energy generated from renewable 
sources, with the ERC having regu-
lations for geothermal and biomass 
electricity generation. To address cur-
rency exchange risks for foreign inves-
tors, the law stipulates that USD shall 
be used to pay FiTs.

The regulatory landscape is governed 
by the National Policy established in 
2005 and the Renewable Energy Law 
enacted in 2007. The sector operates 
under the Ministry of Mineral Resourc-
es and Energy, which includes the En-
ergy Authority established in 2009 and 
the Renewable Energy Department. 
The National Renewable Energy Cen-
tre, formed in 2008, is a focal point for 
renewable energy dissemination in 
rural areas (YONEDA, 2010).
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2. Materials and 
Methods

The implementation of renewable en-
ergy projects in Mongolia has evolved 
over the years, marking significant 
milestones in international coopera-
tion and the establishment of various 
plants. Here is a chronological over-
view of key developments:

1. 1970-1990. The first experiments 
and research on renewable energy 
sources have started at the Acad-
emy of Sciences and MUST. The In-
stitute of Physics and Technology 
of MAS and NUM researchers joint-
ly measured the Volt-Ampere pa-
rameters and tested the possibili-
ty of extracting electricity from the 
sun’s intensity. Since then, much 
research has been conducted to 
convert renewable energy sources 
such as sun, wind, and water into 
electricity and thermal energy and 
develop solar thermal energy tech-
niques and technologies. The first 
doctoral and master’s works have 
begun. With the support of UNDP, 
in 1975, the Institute of Physics and 
Technology of MAS established its 
first research laboratory. It tested 
solar power generators in a few 
urban and rural households. In this 
way, a professional organization 
- the Renewable Energy Science 
and Industry Cooperation (RESIC, 
1989)- was established, and it was 
the foundation for strengthening 
researchers and research labora-
tories.



17

2. From 1991 to 2005, RESIC carried out 
the work of spreading renewable 
energy sources in urban and rural 
areas, supported by the interna-
tional grant projects of NEDO, JICA, 
UN, USAID, DANIDO, EU TASIS, GTZ, 
and the Government of Mongo-
lia. The “100,000 Solar Ger” national 
program started in 1999 and aimed 
to provide electricity to rural areas 
using energy implemented, and 
rural consumers began to receive 
solar devices like conventional en-
ergy sources.

3. 2005-2020. The National Renew-
able Energy Program (2005-2020) 
and the Law on Renewable Energy 
(2007) were approved, and the re-
newable energy sector developed 
under government policy and legal 
regulations. We have started coop-
erating with regional countries to 
implement the Gobi Tek-Asia inte-
grated network initiative to export 
electricity from the large-scale re-
newable energy complex based on 
the solar and wind resources of the 
Gobi region of Mongolia to North-
east Asian countries. The plan of 
action included a detailed deter-
mination of Mongolia’s renewable 
energy resources, the creation of a 
database, and raising the level of 
research and analysis of new tech-
nologies. Work has begun to create 
a favorable legal and tax environ-
ment for increasing investments in 
renewable energy and a financing 

system to support renewable ener-
gy production. They are using so-
lar, wind, biomass, liquid, and gas 
fuels, geothermal heat, fuel cells, 
and other new sources for energy 
supply to households, enterprises, 
remote settlements, teams, and 
independent consumers, and sup-
porting the supply of excess ener-
gy to the grid and regulating com-
mercial activities.

4. 2024-2030. This is the period of 
sustainable development of elec-
tricity export and renewable en-
ergy. The goal is to increase Mon-
golia’s safe energy resources to at 
least 20 percent and increase the 
share of renewable energy to 30 
percent of the total installed ca-
pacity. It is working to become one 
of the active participants in energy 
trade in Northeast Asia.



18 These milestones underscore Mongolia’s journey in embracing renewable en-
ergy technologies and reflect its commitment to sustainable and eco-friendly 
energy solutions.

Table 1. Materials 
1990-1999 2000-2009 2010 to present

1 Books 1 5 1 

1990 2001, 2002, 2003-1, 
2006-1, 2007

2019

2 Bibliography 2 1 

2008, 2009 2019

3 Theses, dissertation 6 8 2

1992-1, 1995-2, 1998- 
PhD 1, 1998- BA-2

2000 – MA1, 2001-3, 
2004-1, 2005-2, 2006-1

2012, 2019

4 Articles and periodi-
cals

24 30

1991-3, 1992-1, 1993-2, 
1994-1, 1995-9, 1997-1, 

1998-2, 1999-5

2000-6, 2001-4, 2002-
1, 2003-5, 2004-12, 

2005-2

5 Conference Proceed-
ings

27 79 46

1990-1, 1991-2, 1993-3, 
1994-2, 1995-2, 1996-7, 
1997-4, 1998-4, 1999-2

2000-4, 2001-4, 2002-
4, 2003-10, 2004-5, 

2005-6, 2006-4, 2007-
5, 2008-19, 2009-18

2018-19, 2021-27

6 Policy documents, 
development pro-
grams, and projects

10 50

1995, 1996-2, 1998-1, 
1999-6

2000-5, 2001-8, 2002-
1, 2003-9, 2004- 18, 

2005-8, 2007-1

7 Laws, amendments, 
rules, and regulations

3 1

2001-2, 2007-1 2015

8 Patents 5 3

1992-3, 1997-1, 1999-1 2002, 2004, 2006

9 Domestic and inter-
national project re-
ports and evaluations

9 37

1990-1, 1992-3, 1993-2, 
1994-1, 1996-2

2004-18, 2006-19

10 International Con-
ference, forums, ex-
pert and consultation 
meetings, workshops, 
seminars, trainings

4 34

1993-2, 1995-1, 1999-1 2000-5, 2001-7, 2002-
2, 2003-5, 2004-2, 

2005-3, 2006-4, 2007-
5, 2009-1

11 Documents from the 
site

9 16



19

Author’s elaboration.
The bibliography by Ж.Доржпүрэв 
(2009) encompasses 21 units, delving 
into various documents such as the 
ADB project preparatory document 
on renewable energy development in 
small towns and rural areas in Mongo-
lia (2002), the clean energy report on 
the hydrothermal heat supply of the 
province center (2005), and the World 
Bank project preparatory document 
on Mongolia - Renewable Energy and 
Rural Electricity Access Project (2006).

A particularly noteworthy inclusion is 
Mongolia’s wind energy resource atlas 
(Elliott et al. D., 2001), which is consid-
ered the most authoritative estimate 
of wind energy potential. This atlas 
serves as a crucial reference for se-
lecting potential wind farm sites.

Between 2000 and 2009, academia 
engaged in discussions on the pro-
cess of renewable energy transitions, 
exploring theories related to socio-
technical change, technology diffu-
sion, pricing, tariffs, and broader ener-
gy transitions. These theories delineate 
the actors involved in transitions and 
the dynamics governing their actions, 
attributing agencies to various stake-
holders, ranging from Government 
and academia to the private sector. 
Despite the international consensus 
on the significance of transitioning 
global energy systems towards re-
newables, Mongolia exhibits a distinct 
discussion on energy transitions. Pol-
icies supporting power generation 

from large-scale renewable ener-
gy systems have been implemented 
over the past decade (Lee et al., 2019).

In 2008, a joint conference orga-
nized by the Ministry of Energy and 
the National Renewable Energy Cen-
ter (NREC), in collaboration with the 
National University of Mongolia, the 
Mongolian University of Science and 
Technology, and the Physics and 
Technology Institute of the Mongo-
lian Science Academy, disseminated 
19 papers. This conference proved to 
be a valuable resource, enumerating 
articles from journals, papers in the 
proceedings, and project proposals 
on renewable energy from 1973-2007 
(Н.Энэбиш, 2008).

2010 witnessed the joint organization 
of the 2nd National Renewable En-
ergy Forum by the Ministry of Miner-
al Resources and Energy of Mongolia 
and the Government Implementa-
tion Agency of Energy. The forum in-
volved discussions on 19 papers, pro-
posing nine recommendations for the 
Agency of Energy (Г.Пүрэвдорж et al. II 
форум, 2009).
In 2018, MUST organize a conference 
commemorating the 20th anniversary 
of the Energy Management Program, 
discussing 19 working papers, includ-
ing four related to renewable energy 
(Г.Бэхбат, 2018).
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“Renewable Energy and Modern Tech-
nology” discussed 27 scientific papers 
from affiliates of the National Univer-
sity of Mongolia, the Mongolian Uni-
versity of Science and Technology, the 
Association of Renewable Energy En-
gineers, the Mongolian Renewable En-
ergy Center, and Mongol Energy Club 
(О.Бавуудорж, 2021).

Methodology
The methodology employed desk/
enumerative reviews. The peer review 
applied a multiple-method approach 
to data and document collection, in-
cluding desk reviews of documen-
tation produced by different stake-
holders of renewable energy, the 
parliament, the Government, and rel-
evant sources published by a broad 
range of these stakeholders. Group 
and individual interviews via phone 
and email were conducted with public 
and private institutions. Observation 
of renewable energy project results 
and geographic distribution within 
the country, along with assessing the 
feasibility of reaching them within a 
reasonable period, formed an integral 
part of the methodology. The review 
process consistently tested the validi-
ty and reliability of the documents and 
data collected by critically peer-re-
viewing their consistency across dif-
ferent sources and by triangulation, 
seeking to identify knowledgeable 
sources who could corroborate the 
information. References were made to 
reviews that provided the most con-

crete evidence of accomplishments 
and the circumstances that may have 
affected review outcomes.
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3. Results

3.1 Literature Review

Renewable Energy Industry Develop-
ment Policy
The development policy for the re-
newable energy industry is guided by 
criteria aligning with an “investment 
grade,” emphasizing key consider-
ations: 
• Clarity: Clearly defined policy ob-

jectives with enforceable provi-
sions. 

• Regulation: Streamlined policies 
and regulations across all aspects, 
from planning approval to delivery. 

• Support: Well-designed incentive 
mechanisms to attain targets or 
objectives. 

• Stability: Ensuring policy stability 
relevant to the project’s time hori-
zon. 

• Simplicity: Minimizing complexity 
and variables to reduce risks. 

• Infrastructure: Prioritizing near-term 
attention to infrastructure planning, 
integration, and regulatory needs, 
optimizing the overall system for 
Demand Side Management and 
high shares of electricity from re-
newables (Maidowsk, 2012).

The renewable energy industry devel-
opment policy, including economic, 
socio-cultural, institutional, and policy 
barriers, impacts various barriers. 
• Economic barriers: Market failures, 

such as underinvestment due to 
natural monopolies, intellectual 
property rights, or failure to inter-
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challenges. Immature financial 
markets and higher risks hinder re-
newable energy investments, par-
ticularly in developing countries like 
Mongolia (Maidowsk, 2012). 

• Socio-cultural barriers: Tradeoffs 
between short-term costs of large-
scale renewable energy tech-
nologies and long-term costs of 
conventional technologies arise 
during permitting and promotion 
schemes. 

• Institutional and policy barriers: 
Transparent regulation, stable gov-
ernment support, and legal securi-
ty are critical for renewable energy 
investments.

In alignment with the MDGs-based 
Comprehensive National Develop-
ment Strategy (CNDS), Mongolia aims 
to reduce greenhouse gas emissions 
and increase energy efficiency. The 
energy sector goals include a 20% in-
crease in energy efficiency by 2030 
and a 20% renewable energy target in 
total production by 2020, rising to 30% 
by 2030. The strategy involves renew-
ing energy production, reducing con-
sumption and losses, and optimizing 
pricing policies.

The “State Policy on Energy,” imple-
mented in two phases (2015-2023 and 
2024-2030), outlines six strategic ob-
jectives and 26 targets. Article 3.2.6 
focuses on increasing renewable en-
ergy, emphasizing the need to define 
and database renewable resources, 

boost the share of renewable energy 
in installed capacity, create a favor-
able legal and taxation environment 
for investment, and utilize various 
sources to meet energy consumption 
needs (PAGE, 2018).

Through economic planning, the Gov-
ernment specifies the location and 
capacity of renewable projects and 
aims to ensure project developers 
have access to finance, preventing 
licensed projects from going unreal-
ized (Frederic Hans, 2020).
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Table 2. Chronology of Policy Documents Related to Renewable Energy
Approval Policy Documenta-

tion
Identified issues

1 Resolution 
No. 158 of the 
Government 
of Mongolia

100000 solar ger pro-
gram 1999-2012

Rural electricity supply using renewable energy.

2 Renewable 
Energy Sci-
ence and 
Industry Cor-
poration

Master Plan for Rural 
Electrification Using 
Renewable Energy of 
Mongolia 2000

Master Plan designed with JICA support, assisting 
Nippon Koei Ltd and Power Consultation Ltd. 

3 Resolution 
No. 43 of the 
Mongolian 
Parliament

the Green Develop-
ment Policy of 2014

Invalid 

4 Resolution 
No. 63 of the 
Mongolian 
Parliament

The State Policy on 
Energy of 2015

Improving the legal and institutional framework 
of the energy sector, managing utilization of pri-
mary energy resources, constituting fuel reserve, 
guiding electricity and heat generation and power 
supply activities, introducing PPPs in the energy 
sector, providing a regulated competitive market 
framework for the sector, and introducing capacity 
building & capacity reinforcement guidelines.

5 State Great 
Hural Resolu-
tion 2016/2/5 
No.19

Mongolia Sustainable 
Development Vision 
2030

Objective 2 - Increase the share of renewable 
energy in total energy consumption and seek new 
energy sources. Phase I (2016-2020): Increase the 
share of renewable energy in the consumption 
of total energy to 20 percent, and Phase III (2026-
2030): Increase the share of renewable energy in 
the consumption of total energy to 30 percent and 
begin to use energy from a nuclear power plant. 

6 Resolution 
No. 325 of 
Mongolian 
Parliament, 
2018

The Mid-Term Na-
tional Program to 
Develop the State 
Policy on Energy 
(2018-2023)

Invalid

7 Resolution 
No. 52 of 
Mongolian 
Parliament, 
2020

Development Vision 
2050

Vision 4. Inclusive energy

8 Resolution 
No. 106 of 
Mongolian 
Parliament, 
2021

Recovery Policy 2030 2.2. Develop renewable energy in an appropriate 
ratio, build water and storage stations, and ensure 
the reliability and stability of the integrated energy 
system.
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The Renewable Energy Development 
Policy in Mongolia presents various 
opportunities and challenges for the 
Government.

Opportunity 1: Between 2008 and 2013, 
Mongolia completed its first 50 MW 
Salkhit wind farm, marking its entry into 
private power production. The subse-
quent Tsetsii wind farm in 2017 and the 
ongoing expansion of the Salkhit wind 
farm with a 24 MW solar project high-
light Mongolia’s progression toward 
hybrid renewable plants.
Opportunity 2: The National Program 
100,000 Solar Gers, initiated in 1999, 
aimed to provide electricity access 
to nomadic herders, rural institutions, 
and government agencies. By 2005, 
with assistance from donor countries 
and the World Bank’s Renewable Ener-
gy for Rural Access Project (REAP), over 
30,000 solar home systems were dis-
tributed to herder households.
Opportunity 3: Renewable energy 
development aligns with the Govern-
ment’s vision of “Electricity for all” and 
is crucial for enhancing energy secu-
rity. The Government’s energy sector 
priorities emphasize safety, econom-
ic capability, environmentally friendly 
technologies, and private sector in-
volvement, indicating a holistic ap-
proach to sustainable energy.
Opportunity 4: Allocating financial 
resources for renewable energy pro-
motion in the government budget is 
crucial. Maintaining support policies, 
forming public-private partnerships, 

securing grants from international in-
stitutions, and utilizing income from 
various sources, such as taxes on air 
pollution or fossil fuels, demonstrate a 
commitment to financial sustainabil-
ity.

Challenge 1: Despite ambitious tar-
gets, implementing subsequent re-
newable projects faces challenges. 
Political support for existing coal-fired 
generation, underfunded FIT budgets, 
and poorly implemented Power Pur-
chase Agreement (PPA) rules contrib-
ute to hurdles in project execution. A 
moratorium on new renewable licens-
es with PPAs exists due to funding con-
straints and a focus on hydroelectric 
and coal-fired plants.
Challenge 2: Comprehensive analy-
ses of Mongolia’s power sector need 
to be improved, and existing data re-
liability issues hinder secure system 
operation, efficient planning, and ef-
fective regulation. The need for adap-
tive reforms, strong political will, and 
a sound regulatory framework is em-
phasized to address challenges and 
optimize power sector performance.
Challenge 3: Power flow and stability 
analyses are essential for engineer-
ing and energy planning, particularly 
concerning integrating variable re-
newable sources. Improved under-
standing of grid responses to solar 
and wind generation inputs and iden-
tifying controlling programs and oper-
ational skills are critical for successful-
ly integrating renewable electricity.
In summary, while Mongolia has made 
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strides in renewable energy devel-
opment, challenges persist in politi-
cal, financial, and regulatory aspects, 
highlighting the need for strategic 
and coordinated efforts to realize the 
potential of renewable energy in the 
country entirely.

Legal Framework for Renewable En-
ergy
The legal regulation of the renewable 
energy industry in Mongolia is gov-
erned by specific provisions outlined 
by the state parliament, cabinet, state 
administrative authority, governors, 
and the Energy Regulatory Commis-
sion (ERC). The critical aspects of the 
legal environment include:

1. State Parliament’s Role:
•	The state parliament is responsible 

for defining state policies related 
to renewable energy.

•	Decisions regarding the construc-
tion of power-generating facilities 
financed from the state budget fall 
under the purview of the state par-
liament.

2. Cabinet Responsibilities:
•	The cabinet is tasked with ensuring 

the implementation of the law.
•	 It has the authority to designate 

soums (administrative units) 
where consumers are eligible for 
power from stand-alone renew-
able sources.

3. State Administrative Authority for En-
ergy:
•	The state administrative authority 

overseeing energy has the follow-
ing powers:

•	Develop state policies on renew-
able energy.

•	Conduct feasibility studies.
•	Draft standards for the operation, 

safety, and maintenance of re-
newable energy equipment.

•	Develop and approve rules and 
procedures for implementing the 
Renewable Energy Law.

4. Governors’ Authority:
•	Governors of aimags, the capital 

city of Ulaanbaatar, soums, and 
districts have the authority to:

•	 Include renewable energy facilities 
in land development plans.

•	Allocate land plots for the con-
struction of these facilities.

5. Energy Regulatory Commission 
(ERC):
•	The ERC plays a crucial role in the 

regulatory framework:
•	Reviews tariff applications submit-

ted by generation license holders.
•	Approves a template for agree-

ments between generation and 
transmission companies.
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the approval of the Law on Renewable Energy in 2007. Subsequently, in 2019, 
amendments were adopted to adjust the feed-in tariff for various technolo-
gies and solidify principles for a renewable auction scheme. This scheme con-
siders factors such as location, capacity, and technology specificity.

Table 3. Chronology of Documents on Institutional Environment 1992-2019
Laws and Reg-
ulations

Status Time Horizon Market Coverage

1 Order No. 117 of 
the Ministry of 
Energy

Establishment of the Re-
newable Energy Institute

3rd July, 1992 Restructuring Renewable 
Energy Science and Indus-
try Corporation for Renew-
able Energy Institute.

2 Resolution No. 
31 of the Gov-
ernment of 
Mongolia

Establishment of the Re-
newable Energy Corpo-
ration

From 1997 to 
26th October 
1998

Renewable Energy Cor-
poration was registered 
with the State Registration 
Authority.

3 Resolution No. 
32 of the Mon-
golian Parlia-
ment

National Program on Re-
newable Energy (2005-
2020)

9th June 2005 -

4 Renewable 
Energy Law

Enforced.

The purpose of this law is 
to regulate the genera-
tion and supply of ener-
gy based on renewable 
sources and applies to 
legal entities generating 
and delivering heat and 
electricity. Specifically, the 
law defined participants’ 
roles, rights, and privileges 
in constructing renewable 
energy power sources, 
issuing special licenses, 
defining tariffs, and ne-
gotiating power purchase 
agreements.

11th January 
2007

•	 Regulates the gener-
ation and supply of 
energy from renewable 
sources.

•	 Defines participants’ 
roles, rights, and priv-
ileges in constructing 
renewable energy 
sources.

•	 Addresses the issuing of 
particular licenses, tariff 
definition, and power 
purchase agreement 
negotiations.

•	 Establishes the Renew-
able Energy Fund.

•	 Mandates preparing 
and approving grid 
code and regulatory re-
quirements for renew-
able energy integration.

•	 Sets standards for 
equipment, operation, 
and maintenance of 
renewable energy.
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5 Law on Renew-
able Energy 
amendment

Enforced.

A support tariff.

A renewable power man-
date for the Ministry of 
Energy.

Three new mandates for 
the Energy Regulatory 
Authority. 

Guidelines for PPAs.

19th June 2015 •	 Introduces a support 
tariff.

•	 The Ministry of Energy 
mandates renewable 
power.

•	 Specifies three new 
mandates for the Ener-
gy Regulatory Authority.

•	 Provides guidelines for 
Power Purchase Agree-
ments (PPAs).

•	 Resolves financing for 
the Egiin Gol Hydropow-
er Plant (HPP), indicat-
ing positive changes in 
the renewable energy 
sector.

6 Law on Energy 
Conservation

Enforced 26th November 
2015 

Author’s elaboration.
The Energy Regulatory Authority has 
been granted three crucial mandates, 
including: 
•	Approving a model agreement be-

tween generators and transmitters 
and monitoring its implementation. 

•	Setting the amount of a support tar-
iff for consumers. 

•	Estimating energy tariffs after the 
expiration of a power purchase 
agreement.

In recent years, Mongolia has experi-
enced dynamic social and econom-
ic growth, intensified market relations, 
legal reforms in the investment envi-
ronment, and increased interest from 
domestic and foreign investors in the 
energy sector. This surge in activity 
has necessitated improvements in the 
legal and policy framework within the 
energy sector.

However, despite the introduction of 
Mongolia’s Renewable Energy Law, 
effective implementation remains a 
challenge, impeding the creation of 
necessary conditions for renewable 
energy investment and development. 
Key obstacles related to feed-in tar-
iffs (FiTs) under the Renewable Energy 
Law include:
1. Limited Duration of FiTs:
•	The original law stipulated FiTs for 

ten years, dissuading investors 
from engaging in power purchase 
agreements (PPAs) for more ex-
tended periods.

•	 Longer-term FiTs can mitigate risks 
associated with renewable ener-
gy investments, facilitating more 
straightforward access to bank 
loans.

•	The June 2015 amendment ad-
dressed this issue by extending the 
price-guarantee period.
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•	FiTs are payable in US dollars, en-

couraging foreign investors but 
transferring currency exchange 
risk to the Government.

•	Mongolian currency depreciation 
against the US dollar poses finan-
cial pressure on the Government.

•	This situation calls for a balance to 
ensure a stable investment envi-
ronment while managing currency 
risks effectively. (Yong Chen, 2016)

3.2 Benefits from International 
Projects and Societal Progress
The renewable energy industry in 
Mongolia has derived significant ben-
efits from international projects sup-
ported by organizations such as UNDP, 
EU, NEDO, JICA, NREC, CDM – Japan, 
World Bank, ADB, UNIDO, USAID NREL, 
GIZ, KfW-Germany, DANIDA, TASIC, and 
more.
Furthermore, the renewable energy 
sector plays a crucial role in contrib-
uting to Mongolia’s societal progress. 
Societal progress, a normative con-
cept (Noll, 1994), can be defined as 
the positive change or advancement 
in primary conditions of societies and 
people’s lives. In the Mongolian con-
text, the population in rural areas now 
has access to renewable energy, sig-
nifying that future conditions are envi-
sioned to be better than present times. 
This alternative approach, beyond 
GDP, measures improvements in living 
conditions, societal characteristics, 
and life quality, considering factors 
beyond economic terms. The “Mea-

surement of Economic Performance 
and Social Progress” has triggered a 
new discourse on societal progress in 
the present era.

This review emphasizes the nexus be-
tween societal progress, the emerging 
renewable energy industry, and the 
industry’s contribution to enhancing 
the population’s living standards.

The UNDP-supported activities in Mon-
golia encompassed an evaluation of 
the potential market for PV systems 
conducted by IT Power in 1990, with 
an assessed capacity of 5.2 MWp. 
Furthermore, the project facilitated 
the establishment of a joint venture, 
“Monmar,” between the UK compa-
ny Marlec Ltd and the Government of 
Mongolia, focusing on manufacturing 
small 50W wind turbines for nomadic 
herding families. This collaboration re-
ceived technical support from UNIDO. 
Another UNDP project, Mon/86/006, 
supported the Institute of Physics and 
Technology (IPT) for pioneering work 
on manufacturing photovoltaic cells 
and modules for portable power for 
nomadic herding families. This initia-
tive resulted in the laboratory produc-
tion of PV cells with an efficiency ex-
ceeding 13%. The pioneering work of IPT 
and the Academy of Sciences in the 
1970s and early 1980s played a crucial 
role in gaining acceptance for the po-
tential use of solar energy in Mongolia, 
establishing the background for the 
utilization of renewable energy.
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A training and tools development pro-
gram could be encouraged to en-
hance the capacity for energy and 
climate mitigation planning at na-
tional, provincial, and municipal lev-
els. This program ideally involves cus-
tomizable but standard tools used 
nationwide. Additionally, regular GHG 
inventory preparation and mitigation 
action planning could be instituted to 
ensure the maintenance of skills in us-
ing such tools. This process could be 
coordinated with preparing national 
and regional Master Plans and Pow-
er Development Plans, aligning with 
the evolving requirements for biennial 
update reports to National Communi-
cations under the UNFCCC (Institute, 
2015).

In 2002, the Government of Mongolia 
established the National Committee 
on Climate Change, chaired by the 
Minister of Nature & Environment, with 
high-level representation from vari-
ous ministries. The committee includ-
ed three working groups focused on 
public-private partnerships, the Clean 
Development Mechanism (CDM), and 
energy efficiency. Designated national 
authorities within the CDM included the 
Ministry for Nature and Environment, 
Ministry of Fuel & Energy, Ministry of In-
dustry and Trade, Ministry of Finance 
and Economics, various scientific or-
ganizations, NGOs, and the private 
sector. CDM projects can fall into five 
categories: heat efficiency, renewable 
energy, technology transfer, greening 
or reforestation, and environmental 

pollution. In 2012, renewable ener-
gy programs constituted 71% of nine 
CDM projects, while energy efficiency 
accounted for 29%. Two hydropow-
er projects registered under the CDM, 
including those in Tashir and Durgun, 
are estimated to reduce emissions by 
30,000 tons of carbon dioxide annual-
ly. The Joint Crediting Mechanism was 
initiated by Japan (Dagvadorj, 2012).

An initial poverty and social assess-
ment (IPSA) was prepared for the 
“Mongolia: Upscaling Renewable En-
ergy Project” by ADB (2016, Project 
Number: 50088). The Government of 
Mongolia has set ambitious targets 
for integrating renewable energy into 
the power system under the State 
Policy on Energy 2015–2030, aiming 
for a renewable energy share of 20% 
in the total generation capacity by 
2023 and 30% by 2030. Consequently, 
the Government, in collaboration with 
multilateral development banks, has 
devised the Renewable Energy Invest-
ment Plan to strategize investments in 
renewable energy.

The private sector becomes the pri-
mary driver for the central energy 
system, characterized by high afford-
ability and a track record of private 
sector-led renewable energy projects 
with a feed-in-tariff system. Multilat-
eral development banks such as the 
International Finance Corporation, Eu-
ropean Bank for Reconstruction and 
Development, and private sector op-
erations from ADB may provide finan-
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renewable energy development. On 
the other hand, investments in renew-
able energy for other energy systems 
covering relatively poor regions will be 
managed by the Government, with 
sovereign financing from ADB and the 
World Bank.
The proposed project aims to demon-
strate a distributed renewable ener-
gy supply in three batches focusing 
on relatively poor regions. The first 
batch will concentrate its investment 
on the Western energy system, which 
heavily relies on power supply (73%) 
imported from the People’s Republic 
of China and the Russian Federation. 
The remaining 27% is supplied by the 
Durgun hydropower plant (12 MW in-
stalled capacity) located in Durgon 
soum, Khovd Aimag. The proposed 
core subprojects in the first batch 
will invest in (i) the construction of a 
10 MW solar photovoltaic plant each 
in Myangad soum, Khovd aimag, and 
Omnogovi soum, Uvs aimag, (ii) the 
construction of a 5 MW wind power 
plant in Ulaangom, Uvs aimag, (iii) the 
rehabilitation of the currently non-op-
erational Uench small hydropower 
plant (installed capacity of 0.96 MW) 
in Uench soum, Khovd aimag, and (iv) 
the installation of a heat pump heat-
ing system in schools and hospitals 
in aimag centers of Khovd and Uvs. A 
total of 26 MW of installed capacity in 
renewable energy will supply 40 giga-
watt-hours in the western region grid 
system, potentially reducing depen-
dence on power imports from neigh-
boring countries from 73% to 46%.

Additionally, it will contribute to in-
creasing the renewable energy share 
in the power system from the current 
10% to 13%. Non-core subprojects in the 
second and third batches will replicate 
a similar application in Mongolia’s 
middle-western and eastern regions. 
Detailed project sites will be identified 
during the implementation of the first 
batch of the project. The proposed 
project aligns closely with (i) the Mid-
term Review of Strategy 2020, which 
identifies environmentally sustainable 
growth as a priority for helping devel-
oping member countries move onto a 
low-carbon growth path by introduc-
ing renewable energy; (ii) the Mongo-
lia country partnership strategy (2012–
2016), which supports energy access 
in remote rural areas; and (iii) ADB’s 
Energy Policy (2009), which prioritizes 
renewable energy development (ADB, 
2016).

GTZ is a German government-owned 
corporation for international coopera-
tion. GTZ has been active in Mongolia 
for many years, with most of its ener-
gy-related activities concentrated in 
the north-western Aimags Zavkhan 
and Huvsgol. Additionally, GTZ has im-
plemented various capacity-building 
measures. For Zavkhan and Huvsgol 
Aimags, GTZ has developed a prelim-
inary supply concept, assessing the 
renewable energy resources in these 
Aimags. The first step of the supply 
concept involves the individual supply 
of single Soum Centers. The next step 
is the connection of neighboring Soum 
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Centers to form local grids, followed by 
the interconnection of the local grids. 
GTZ is building a 375-kW hydropower 
plant in Tosontsengel, which a private 
operator will later operate. The hydro 
plant will supply Tosontsengel Soum 
Centre and will later be interconnect-
ed with neighboring Soum Centres. 
A 6 kW PV-wind hybrid scheme was 
implemented in Tsagaanchuluut, de-
tailed below (see section 0). Another 
small PV-wind hybrid scheme sup-
plies a very remote Bag center west of 
Zavkhan Aimag, consisting of a 400 W 
wind turbine and a 200 W PV array. A 
private operator runs the hybrid sys-
tem and supplies 3-4 families, a pri-
mary school, and the Bag hospital. A 5 
kW PV battery charging station is cur-
rently being planned.

Support under the EU TACIS Program: 
A project under the EU TACIS Program 
(EMON 9601) supported the Mongolian 
energy sector for using renewable en-
ergy sources in isolated rural areas. 
The project’s objectives were to assist 
the Mongolian industry and authori-
ties in energy savings in the short and 
long term by implementing and mon-
itoring several cost-effective and rep-
resentative energy-saving pilot and 
demonstration projects, providing 
training and public awareness initia-
tives, and establishing joint ventures. 
The project aimed to provide benefi-
ciaries with defined and viable RE proj-
ects and promote RE manufacturing 
joint ventures. The project also includ-
ed three demonstration projects of 

hybrid wind/PV/diesel power plants of 
about 5kW in different Soum Centers. 
The hybrid systems were installed and 
tested in Soum hospitals and school 
dormitories. The project led to better 
medical service by providing lighting 
for Soum hospitals. Living conditions 
in dormitories were also improved. 
About 40 to 80 pupils from Herdsman 
families living in areas some distance 
from the school live at each dormito-
ry. Experience gained from this project 
included specific weather conditions 
in Mongolia causing problems for the 
wind generators. Problems with main-
tenance and local production of gen-
erator parts were also experienced 
(Benjamin et al., 2011).
In 2007, the Government of Mongolia 
expanded the transmission and dis-
tribution network further, and the re-
newable energy law came into force 
in January 2007. A 2008 World Bank 
study evaluated the system config-
uration, operation, and condition of 
eight hybrid power plants in Mongolia. 
Due to the continuing performance 
problems of the existing systems, the 
Ministry of Fuel and Energy request-
ed a further investigation of the sys-
tem. As part of the GIZ-funded proj-
ect “Utilization of renewable energy,” 
eight hybrid systems were visited and 
evaluated through the project on the 
development of renewable energy 
sources in Mongolia (GIZ, 2009).
As of July 2017, there were eight differ-
ent renewable energy license hold-
ers: Sainshand Wind Park LLC, AB Solar 
Wind, Aidiner Global, Cleantech, Clean 
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Huduggiin tsahilgaan, and the Ulaan-
baatar Usan tseneg power plant. The 
total capacity of these license holders 
is 642.4 MW. Renewable energy in Mon-
golia exists in the form of hydropower 
plants, wind turbines, and photovol-
taic (PV) systems (Lee, “Accounting 
for Intermediaries and Transnational 
Linkages in the Multi-Level Perspective: 
Mongolia’s Renewable Energy Transi-
tion,” 2019).
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4. Discussion

As the use of renewable sources ris-
es, equipping officials in governmen-
tal energy authorities, practitioners, 
researchers, university graduates, 
politicians, and political advisers with 
updated knowledge on subjects such 
as cost reduction, technological ad-
vancement, subsidy issues, policy 
schemes, and potential environmen-
tal concerns has increasingly become 
important. This requires enhancement 
of the institutional and human capac-
ities of the Mongolian renewable ener-
gy sector (Yong Chen, 2016).

Data availability for energy and en-
vironmental analysis in Mongolia is 
quite good. However, some areas 
where periodic surveys would benefit 
future planning efforts and make ana-
lyzing energy and environmental pol-
icy options more straightforward and 
accurate (Institute, 2015).

Review of heat and power options 
incorporating renewable electricity 
generation. Rich solar and wind ener-
gy resources could be tapped to yield 
clean energy for Mongolia. These en-
ergy sources are intermittent, mean-
ing that other, likely fossil-fueled re-
sources, electricity storage on a large 
scale, or a combination of the two 
would need to be employed for re-
newable power generation to operate 
effectively in Mongolia’s energy sys-
tem. Further research is needed to ad-
dress intermittency through storage 
and balancing services, including the 
role of hydro and pumped storage hy-



34 dro, in meeting peak loads and to rec-
ommend pricing reforms that allow 
for on peak and off-peak power that 
allow full cost recovery. Another area 
of research is how to provide heat for 
residential and other buildings using 
renewable energy. One advanced 
option is using ground-source heat 
pumps to turn electricity into heat at 
very high efficiency. It can also gen-
erate and store heat for hours, days, 
or even between seasons. Heat would 
then be released to the district heat-
ing system (or an individual home or 
building) when needed. Lastly, a sim-
ple (though less efficient) option may 
be installing inexpensive resistance 
heaters in homes and businesses 
or adding resistance coils to district 
heating systems so those systems 
can use renewable electricity when it 
is available as surplus.

Continued research on residential and 
commercial energy efficiency financ-
ing and implementation structures, 
in partnership with the existing local 
and international institutions working 
on this topic, including information on 
building owner and tenant attitudes, 
barriers, and decision-making pro-
cesses regarding energy efficiency 
upgrades.

Research on possible legal and mar-
ket instruments for reducing GHG 
emissions in Mongolia. Other countries 
have been exploring and implement-
ing various emissions limits, trading, 
and pricing systems, including coal 

caps and emissions trading systems 
(ETS) in China and Kazakhstan and 
intensity-based trading in industrial 
sectors in India. Research could ex-
plore the application of similar mech-
anisms in Mongolia. The legal frame-
work for ensuring dispatch priority of 
renewables is still missing – an issue 
causing curtailments in the power 
output from the first wind farm in-
stalled near Ulaanbaatar (Yong Chen, 
2016).

The country needs fully functional in-
stitutions for renewable energy. Al-
though renewable energy is a familiar 
sector in Mongolia, only a few skilled 
employees can undertake manage-
ment and planning functions and per-
form financial analyses. Over the past 
years, it has been evident that there is 
a growing need to enhance the tech-
nical and coordination capacities of 
energy sector institutions in Mongolia 
to address the emerging issues aris-
ing from the increasing deployment 
and integration of renewables into 
the energy system. This much-need-
ed capacity enhancement would also 
help the MoE as well as other govern-
mental authorities involved in renew-
able energy development in Mon-
golia to gain a better understanding 
of the root causes of the issues they 
encounter and mobilize necessary re-
sources to not only address them but 
also prevent the occurrence of future 
challenges through strategic ener-
gy planning. However, public funding 
cuts imposed by the Government for 
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research, development, and demon-
stration of renewable technologies, 
as well as for resource assessment, 
have weakened the capacities of en-
ergy institutions in Mongolia (Yong 
Chen, 2016). The strategies should ad-
dress the sector’s evolving needs in 
the short-term (1-2 years) and medi-
um-term (3-5 years) and at different 
levels regarding institutional and hu-
man capacities.

A comprehensive feasibility study with 
a focus on techno-economic analysis 
is needed. The notion of exporting low-
cost, renewable-based electricity from 
the Gobi Desert to neighboring coun-
tries through the ASG has increasing-
ly attracted interest from investors 
and developers. However, due to the 
large geographical extent of the Gobi 
Desert region and the projected high 
upfront costs, the ASG project faces 
an extraordinary set of technical and 
political challenges that hinder the 
project’s progress beyond its prelimi-
nary phase. Severe considerations of 
the technical, political, and socioeco-
nomic requirements, barriers, and im-
plications must be carefully studied to 
realize the potential of the ASG suc-
cessfully. A few preliminary studies on 
the issue of grid integration in north-
east Asia have been completed by the 
Asia Pacific Energy Research Centre 
(APERC), the Korean Electrotechnolo-
gy Research Institute (KERI), the Sibe-
rian Energy Institute of Russia, and the 
Energy Charter. These reports identify 
the potential benefits and barriers to 

grid interconnection but do so main-
ly from a research perspective. Initial 
studies indicate that Gobi Tec/ASG is 
technically and economically feasible. 
However, a comprehensive feasibility 
study to present different options with 
detailed techno-economic analysis 
has yet to be conducted, ideally with 
the involvement of the relevant coun-
tries’ governments. With increasing 
pressure on reducing carbon emis-
sions and conventional pollution from 
coal-fired power plants, the need for 
renewable electricity has grown sub-
stantially over the past few years. This 
has been coupled with growth in elec-
tricity demand. Therefore, the gov-
ernments in each ASG country are on 
the verge of being engaged (Pevzner, 
“Mongolian Energy futures: Repower-
ing Ulaanbaatar,” 2019).
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5. Conclusions

The adoption of renewable energy 
brings about both positive and nega-
tive impacts. A key concern for Mongo-
lian energy experts and grid operators 
is the potential challenges associat-
ed with the increased deployment of 
variable renewable energy and the 
need to address flexibility constraints. 
Effectively communicating and find-
ing appropriate solutions for this con-
cern is essential.
To harness renewable energy op-
timally, there is a need for in-depth 
assessments of renewable energy re-
sources. This involves determining the 
best land use, evaluating grid condi-
tions, and strategically locating dis-
patch centers.
Establishing a renewable energy mar-
ket in the aimag requires significant 
effort and negotiations to overcome 
physical, trade, and regulatory barri-
ers.
Disseminating awareness among the 
population about renewable energy 
and its applications and advocating 
for rehabilitation efforts is crucial for 
meeting societal needs nationwide.
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Appendix

Appendix 1. National Renewable Energy Projects

Name of projects
Implanted and 
supported by

Results

Demonstration of New Sources 
of Energy in Rural Development 
MON/75/006

UNDP

 Academy of Sci-
ences

Solar and Wind Technologies demon-
strated Government and public sup-
port.

Applied research and development 
for rural use of renewable energy 
MON/86/005 (1986-1990)

UNDP 

REC

Wind generator factory

 Renewable energy laboratory

Development of Photovoltaic cells 
MON/86/006 (1986-1990) 

UNDP

 IPT

PV Cell and Module manufacturing 
expertise developed

Transfer of Technology to produce PV 
Cells and modules (1991)

EU

 Soltech/ABE 

Transfer of PV Module Laminators for 
commercial

 Pv Module production (now discon-
tinued)

Research of portable type photo-
voltaic power generation system for 
demonstration (1992-1997)

NEDO

 REC

On-site experiment and test of 3 types 
of 200Wp Pv systems for herders’ 
households in all areas of Mongolia 

Technical assistance in Wind Genera-
tor Manufacturing 

UNIDO 

Monmar

Improved Wind Generator Manufac-
ture 

Study on the utilization of solar and 
wind energy in Mongolia rural areas 
(1992-1993)

DANIDA
Study and advice on the electrification 
of bag centers and local centers using 
renewable energies

Photovoltaic manufacturing plant 
ADB, HF

 PTA

Photovoltaic Manufacturing plant with 
an annual production capacity of 5 
MW of PV modules

Rural electrification from renewable 
energy sources in Mongolia (1998-
2000)

TACIS 

NREC

Assessment of solar and wind energy 
resources in 5 soum centers in GOBI 
region. On-site experiment and test of 
hospital, school, and dormitory elec-
tricity supply in 3 soum centers using 
solar and wind energy.

Master plan study for rural power 
supply by renewable energies in 
Mongolia (1998-2000)

JICA

 NREC

Master plan study of renewable en-
ergy development in the period of 
2005,2010,2015

 5kW solar and wind pilot plant in 3 
soum centers

Wind energy resource assessment of 
Mongolia (1998-2000)

USAID, NREL

 REC

Wind measurement in the Gobi region 

Atlas of wind energy resource in Mon-
golia



42 Utilization of renewable energy in 
rural areas of Mongolia (1999-2007)

GTZ

 NREC

On-site experiment on utilization of re-
newable energies in Zavkhan province 

Research and experimental 
project on photovoltaic power 
plant(2002-2004)

NEDO

 MoI

Photovoltaic power plant with capac-
ity of 200kW bas built in Noyon soum, 
Umnugovi province

Rehabilitation of HPP on Bogd River, 
Zavkhan province (2003-2004)

KfW
Repair work of head-race channel of 
HPP on Bogd River 

Nomadic electrification (2003) JICA
Distribution of 11,500 PV systems with a 
capacity of 62 W

Erdenebulgan (2003) DANIDA
Hydro Power Plant with a capacity of 
200 kW

Development of renewable energies 
utilization in rural areas (2003)

ADB Research project

Hydropower plant on Eg River ADB 
On-site study of HPP and techno-eco-
nomic feasibility study, Drafts and 
blueprints 

Construction of Taishir Hydro Power 
Plant 

KF

 FEA

Drafts and blueprints of HPP on Za-
vkhan River with a capacity of 12MW 
were made.

Study on HPP in Orkhon River
JICA 

FEA 

Techno-economic feasibility study on 
HPP on Orkhon River with capacity of 
100MW

Taishir Hydro Power project
CDM 

Japan

Hydro energy -The government of 
Mongolia and the Abu Dabu” develop-
ment fund.

Durgun Hydro Power project 
CDM 

Japan

Hydro energy - The group “Shanghai” 
of foreign economic and technology 
cooperation of China.

“100000 solar ger program
Government subsi-

dy/WB
Solar PV system - The Government of 
Mongolia 

Promotion of Renewable Energy Re-
sources 

Grant Aid
Wind energy, Solar PV system, Hydro 
energy- GTZ (German Technical co-
operation)

Development of renewable energy 
resources 

GTZ

 Germany

 

Rehabilitation of Bogdiin Hydro Power 
Project Rehabilitation of Uliastai Elec-
tricity Network project.

Wind Park project with 50MW Private ownership Wind energy - group “Newcom” LLC

Renewable energy and rural electrici-
ty access project 

Grant Aid Wind energy - Solar Energy - The WB
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Appendix 2. International Projects

Name of projects
Implanted and 
supported by

Results

Sophisticated utilization of solar and 
wind energy in the state economy, 
construction of equipment and 
plants(1989-1990)

MoI

 REC

The Solar collector, biogas digester, 
and movable type of wind generator 
were constructed and tested. 

Solar energy (1991-1993)
MoI

 REC

Greenhouse and solar collectors were 
constructed and tested.

 The renewable energy testing field 
was built.

Biogas (1991-1993)
MoI

 REC

100m3 biogas digester was construct-
ed.

Wind energy (1991-1993)
MoI

 NREC

Wind energy measurement in Manlai 
soum, Umnugovi province.

Electrical chemistry (1991-1993)
MoI

 NREC

A techno-economic feasibility study 
on the accumulator manufacturing 
plant was carried out.

 The production technology of the 
accumulator was chosen.

Solar and wind energy (1994-1996)
MoI

 NREC

Alternative ways to provide herders’ 
families electricity using renewable 
energy technologies were developed 
and tested under natural conditions.

Production technology of biogas and 
bio-fertilizers based on cattle-breed-
ing wastes, inventing and dissemi-
nating some equipment and plants. 
(1994-1996)

MoI

 NREC

Biofertilizer and briquette production 
technology was developed using 
sludge from a biogas digester.

Utilization technology of hydro energy 
of Mongolian small rivers as energy 
sources for small consumers (1996-
1999)

MoI

 NREC

Design of a portable type of hydro-
power plant (HPP) with a capacity of 
1 kW.

 Review the plan for the utilization of 
hydro energy on 12 rivers.

Assessment of solar and wind energy 
resources in Mongolia and technolo-
gy of its utilization (1997-1999)

MoI

 NREC

Mongolia’s solar and wind energy 
resource assessment was determined, 
and the resource map was produced. 

A further development plan for renew-
able energy utilization in Mongolia was 
produced.

 A drawing of a solar house was pro-
duced.
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and biofertilizer based on hot springs 
(1999-2000)

MoI

 NREC

A map of the possibility of biogas 
and biofertilizer production in the hot 
spring region was produced.

Small scaled electricity-generating 
solar-wind hybrid system (1999-2000)

MoI

 NREC

The selection of a small wind genera-
tor that can be used under Mongolian 
conditions was made.

 On-site experiment of supplying rural 
small users with solar and wind en-
ergy. 

Study on the provision of herders’ 
families with electricity, communica-
tion, and information (2002-2003)

MoI

 NREC
Inputs to 100,000 Ger Program.

Study on possibilities to build a wind 
farm with a capacity of 25-30MW 
(2002-2003)

MoI

 NREC
Potential for Wind farm identified.

Using vacuum collector in a solar 
bathhouse in soum center (2002-
2003)

MoI

 NREC
Technology demonstrated.

Improved channels for reservoirs and 
rural development (2002-2003)

MoI

 NREC
Techniques developed.

Energy supply for some techniques 
and equipment in military tactical 
units (2003-2004)

MoI

 NREC
Application of renewable energy
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Appendix 3. Ongoing and Proposed Renewable Energy Projects in Mongolia
Name Capacity Condition and Electricity tariff 

Salkhit WF (2012) 50 MW Signed a contract. 9.5 c/k Wh

Choir WF (2015-2017) 50 MW Signed a contract. 9.5 c/k Wh

Sainshand WF (2015-2017) 50 MW Under development

Oyutolgoi WF (2013-2014) 102 MW Signed a contract. 9.5 c/k Wh

Khurmen WF (2015-2017) - Under development

Bayanteeg Solar PP (2015-2017) 7.8 MW Under development

Sainshand Solar PP (2018-2020) 50 MW Under development

Proposed projects

Name Capacity Status

Erdeneburen hydropower project 60 MW
Technical and economic feasibility 
study completed 

Egiin Gol hydropower project 200 MW
Technical and economic feasibility 
study completed 

Chargait Hydro Power project 24.6 MW
Technical and economic feasibility 
study completed 

Khust Aral Hydro Power project 15 MW Pre-Feasibility study completed 

Orkhon Hydro Power project 100 MW Pre-Feasibility study completed 

Taishir Wind Park project 10 MW Pre-feasibility study ongoing 

Large-scale solar power plant project 25 MW Pre-feasibility study ongoing

Source: Author elaboration through different sources 
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