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Vorführender
Präsentationsnotizen
First of all, I’d like to Thank Prof. Matthias Vogt, director of the Institute for Cultural Infrastructure in Saxony, for invitation to participate in this important event.



OVERVIEW OF THE TALK

• Mongol Empire and scientific knowledge & technology

• Development of the Mongolian Academy of Sciences (MAS) and science, 
technology and innovation (STI)

• MAS through complex transition to democratic society and market 
economy

Vorführender
Präsentationsnotizen
Today, I will talk about the role of science, specifically about MAS, in the transformation of Mongol Uls. 
I will start from a history first. 
Then present briefly about development of the MAS and STI in Mongolia. 
Thirdly, I will discuss role of  the MAS during challenging period of Mongolia’s transition to democratic society and market economy.



• Chinggis Khan unified the nomadic tribes in 
1206, laying foundation of Mongolian statehood 
and the Mongol Empire.

• The Mongols were military conquerors, but they 
played an important role in creating scientific 
knowledge and transferring technology. 

Mongol Empire and 
scientific knowledge & technology

Vorführender
Präsentationsnotizen
Chinggis Khan unified the nomadic tribes in 1206, laying foundation of Mongolian statehood and the Mongol Empire. 
Knowledge of Mongols as brutal military conquerors, who established the largest empire is well known. 
But historical importance of Mongol Empire went well beyond military conquest. 
Scientific knowledge and technology exchange played pivotal roles in the Mongolian Empire and beyond.



Mongols set up research centers, supported institutions:
• Khubilai Khan restored Hanlin Academy in 1261, founded Academy 

of Scholarly Worthies in 1281. 

East-West exchange of new inventions:
• Muslims brought astronomical instruments (a wooden terrestrial 

globe) to Khubilai Khan in 1267. He established the Institute of 
Muslim Astronomy in 1271. 

• Maragaheh astronomical observatory established in the mid 13th 
century in Iran by the Ilkhanate Hulegu, grandson of Chingis  Khan.  

Mongol Empire and 
scientific knowledge & technology

Vorführender
Präsentationsnotizen
As Empire expanded “globalization of culture” started, skilled people moved across Eurasia exchanged goods, knowledge and technology. 
And,  empire supported knowledge, education, technologies and cultural practices. Here are some examples.
Khubilai Khan restored Hanlin Academy in 1261, founded Academy of Scholarly Worthies in 1281. 
Khubilai Khan and Hulegu khan (grandson of Chinggis khan, picture) built Astronomies.

Picture: top left Hulegu captures Baghdad and Hulegu khan,; 
Bottom-Dom of Maragaheh astronomical observatory in Iran




Organized highly efficient armies. Famously known the 
decimal system. 

Postal system and experimented with paper money.
Developed military communication and intelligence network 
Örtöö or checkpoint. Established by Genghis Khan and 
expanded by his successor, Ögedei Khan, in 1234.

Mongol Empire and 
scientific knowledge & technology

Vorführender
Präsentationsnotizen
Picture: Ogedei Khan

Mongol Empire developed efficient army with the decimal system. 
The squads of 10 soldiers are organized into companies of 100, who are then organized into formations of 1,000, and so forth. 
Other examples would be communication system called Ortoo, and first paper money. 

 Conclusion of the Part I: These records show that integration of Eurasia by Mongol Empire created conditions for multidirectional scientific and technological exchange.




Brief History of the MAS

13th century           1921                         1961              2022                       2026    

Academy of Scholarly                                                                                                         
Worthies 

Institute of Script
and Literature

The Mongolian
Academy of Sciences

Current structure 
of the MAS

New complex of the MAS
opens Dec. 03, 2026

Vorführender
Präsentationsnotizen
Now about history of the MAS and development of STI in Mongolia.  Here is a timeline of the development of scientific institutions in Mongolia. 
A history of scientific knowledge dated back to 13th century with the establishment of the Academy of Worthies by created Khubilai Khan as I presented before. 
After the People’s Revolution, the Institute of Script was established in 1921 to study and develop Mongolian script and literacy. It expanded and was organized into 
and served as basis of the MAS that was recognized in 1961 as the central scientific body of Mongolia, coordinating research across different fields. 
The current organization and structure of the MAS was established by the Government of Mongolia in 2022.




Current structure of the MAS

Vorführender
Präsentationsnotizen
The MAS is the highest scientific institution in the country. It operates as an autonomous, 
state-supported think tank overseeing basic and applied research across multiple institutes organizational structure of the MAS:

The highest governing body of the MAS is the General Assembly consisting of all Academicians, full members of the MAS.
Two affiliated Academies; Six Sub-Assemblies and 16 Research Institutes




Science foundation and challenges in Mongolia

FOUNDATIONS (Pre-1990s)

Focus: Basic Scientific research 
Key Institutions: Mongolian Academy of Sciences
Funding: Fully financed by government
Challenges: Limited International collaboration

TRANSITIONAL PERIOD (1990s-2000s)

Focus: Reform of science in post socialist era
Key steps: Restructure of the MAS, new Universities, 

research centers, private sector engagement
Challenges: Low R&D investment, brain drain

MODERN DEVELOPMENT (2010s-Present)

Focus: Innovation-driven economy, STI policy framework
Key Institutions: MAS, Universities, Private R&D
Funding: Mixed-government (mostly), international, private (low)
Key policies: National STI strategy and International collaborations
Challenges:  Low market output of research and tech transfer

Limited human capital in advanced R&D

Vorführender
Präsentationsnotizen
Overall, the development of science including the MAS and STI  can be divided into three periods in my opinion: 

Pre-1990ies period: science foundation especially in basic science was established in Mongolia; 

Transitional period: 1990ies to 2010s (reform with goal to develop applied science, which is still challenging), 

Current: 2010-present we are still inn transition, but more actions toward innovation and market output, 
expansion of international collaborations, but challenges persist




Vorführender
Präsentationsnotizen
As country transitions toward new political and economic system, Mongolia has enacted and updated 
several foundational and targeted legislative frameworks to shift its science, technology, and innovation (STI) sector toward a market-oriented, knowledge-based economy. 

For example; Law on Science and Technology: Defines the state policy on research and development, 
operational guidelines for academic institutions, and funding structures coordinated via bodies like the Science and Technology Fund (STF)




MAS during transition

Mongolia is experiencing a triple transitions all at once:

Democratic society                      Market economy                         Global autonomy 

Science Lens: to overcome triple transition our country needs 
science-based policy governance driven by data  

Vorführender
Präsentationsnotizen
Moving Simultaneous toward:
1.Democracy, from a one-party communist state to a democracy

2.Market Economy, from centralized command economy to free market (picture: Exports of Mongolia by product category early 2020s) 
The economy of Mongolia has historically been based on herding and agriculture, but mining has become the dominant sector of the economy. Mongolia’s the economy remains 
highly dependent on commodity exports, making it vulnerable to fluctuations in global mining markets.

3.Global Autonomy  - as 'Third Neighbor' Catalyst, On top flags of countries that president visited this year

Global theories suggest development must happen sequentially; Mongolia defied this by executing all three at once.

Role of Science: Overcoming this requires science-based policy governance driven by data




MAS during transition

Reorienting the Economy: actions toward innovation and market output

Vorführender
Präsentationsnotizen
The Government of Mongolia has identified 14 infrastructure and industry related Mega-projects aimed at transforming the nation's economy. 

These projects encompass various sectors, including energy, mining, transportation, and urban development. 

Science and STI in Mongolia committed to support the policy by prioritizing key areas in science and 
translating research achievements into applications, production, and economic development. The MAS is actively leading in 5 of these 14 mega projects




MAS during transition

Reorienting the Economy: actions toward 
innovation and market output

 Modernizing Agriculture: Integrating biotechnology, 
nanotechnology, and genetic engineering to produce high-
value livestock and resilient, climate-adapted crops.
• Orkhon sheep for fine wool breeds 
• Climate resilient wheat variety
• Biochemical/biotechnological studies of  medicinal plants
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To date, approximately 120 new compounds 
have been discovered

 Established remote sensing and AI/machine learning labs alongside 
regional cloud networks under the Institute of Mathematics and Digital 
Technology.

Vorführender
Präsentationsnotizen
As I mentioned before, we are still inn transition, but more actions toward innovation and market output, but challenges persist

Overall, Overcoming challenges requires science-based policy governance driven by data. We are doing research to modernize agriculture, and actively working toward innovation and AI.




MAS during transition

Reorienting the Economy: actions toward 
innovation and market output

 Map of Mongolia’s Soil Organic Carbon developed by 
Institutes of Geophysics and of Geography and Geo-ecology

 Seismicity map developed by Institute Astronomy and 
Geophysics. Green-recorded before 1960s, red-mid 1960s-2025

Vorführender
Präsentationsnotizen
As I mentioned before, we are still inn transition, but more actions toward innovation and market output, but challenges persist

Overall, Overcoming challenges requires science-based policy governance driven by data. We are doing research to modernize agriculture, and actively working toward innovation and AI.

Top: Map of Mongolia’s Soil Organic Carbon developed by Institutes of Geophysics and of Geography and Geo-ecology 
Bottom: Seismicity map developed by Ins. Astronomy and Geophysics. Between 1900 and 2025, a total of 683,245 earthquakes were recorded in and around of  Mongolia. Among them, 
Mw 6: 59 events; Mw 7: 10 events; Mw 8: 4 events. In the figure, green indicates historical earthquakes (before instrumental records), while red shows instrumentally recorded earthquakes.






MAS during transition

Balancing Ancient Heritage with Rapid Urbanization 

Vorführender
Präsentationsnotizen
Figure in the center was developed by Dr. Vogt just recently. This shows Mongolian Population growth 1990-2025 Urban and Rural. 
Upper dashed lines: total growth; second light brown growth in UB; Green: all in rural; In red: growth in aimag center. 
This shows rapid urbanization and massive migration to UB.



MAS during transition

Digitally archiving 
MAS Institutes actively 
archiving  digitally linguistic 
data, historical chronicles, and 
nomadic folklore to inform 
education systems that protect 
Mongolian identity in a 
globalized era.

Vorführender
Präsentationsnotizen
MAS archiving  digitally linguistic data, historical chronicles, and nomadic folklore to inform education systems that protect Mongolian identity in a globalized era.




Balancing Ancient Heritage with Rapid Urbanization 

Kharakhorum was the ancient capital of the 
Mongol Empire, located in the Orkhon Valley.  

Mongolia launched urban development 
program know as “New Kharkhorum” 

Vorführender
Präsentationsnotizen

Kharakhorum was the ancient capital of the Mongol Empire, located in the Orkhon Valley. Mongolia has officially launched a massive urban development project known as “New Kharkhorum" to establish a major new administrative center. Initiated by a presidential decree from President Khurelsukh Ukhnaa, the initiative intends to position the new city as
 a modern urban hub to either share capital responsibilities. The MAS actively participating in this effort. 



Cultivating Human Capital and Geopolitical Ties

MAS during transition

Vorführender
Präsentationsnotizen
MAS strive to expand and further develop international cooperation. 
One of key areas that our academy and I am very focused is capacity building specially building competitive next generation scientists. 
We established University of the MAS (UMAS) in 2024. Academy-Driven Education: Established UMAS with research oriented phylosophy and market demand specialists. Utilizing the physical labs and elite human capital of MAS via a dedicated university framework to directly train specialized tech-transfer experts.



Cultivating Human Capital and Geopolitical Ties

Vorführender
Präsentationsnotizen
MAS strive to expand and further develop international cooperation. We dynamically engaged with >160 research
 institutions and organizations from over 35 countries. We are open and happy to work with organizations in the field of STI. 




Cultivating Human Capital and Geopolitical Ties

Key: sustainable scientific collaboration with real outputs and further grant developments 

Joint research between the MAS                                                         Exciting research opportunities:
and German Institutes in the past Archaeology & Cultural Heritage

Biodiversity and biotechnology
Artificial Intelligence & Digital Technology 
Chemical & Environmental Engineering
Physics, Geology & Geography : 

Vorführender
Präsentationsnotizen
Top: The Orkhon Valley is a UNESCO World Heritage Site both for its global historical significance and for its rich cultural landscape. 
For 20 years, Mongolian and German scientists have been working together to explore the history of this cultural landscape and to make their results available to the public.

Research of 30,000-40,000 yo ancient human (hominid) skullcap. The MAS Institute of Archeology and Max Plank Institute of Evolutionary Anthropology, published in Nature Communications

Mongolia is rich in mineral resources and hosts major mining companies that specialize in the extraction of gold, copper, and uranium, among other valuable elements. 
There is growing demand and a need for sustainable development, intensive research and technological innovation are being conducted in areas such as mineral exploration, efficient extraction methods, and enrichment processes. 




Science as the Engine of Vision 2050

Vorführender
Präsentationsnotizen
Mongolia’s long-term development framework, Vision-2050, identifies STI as a key driver of sustainable growth to overcome structural bottlenecks and to advance digital transformation. 
Through data-backed economic diversification, precise urban environmental modeling, and strategic international academic networks, 
MAS serves as the structural stabilizer guiding Mongolia toward an inclusive, sustainable, and self-reliant democratic future. 



Vorführender
Präsentationsnotizen
With that I will conclude my presentation. 
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