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Case Study: Thermo-technical rehabilitation (TTR) and sanitary retrofitting of public buildings 

Country: City: Key Sectors: 

Mongolia Ulaanbaatar (UB) 
Energy Efficiency in Buildings, Waste 
Water 

Local Partner Organization Geography and Population 

Ulaanbaatar City Government Ulaanbaatar, Capital of Mongolia, has 1.3 
million inhabitants.  

Countries population: 3.0 Mio 

30.000-50.000 migrants yearly to UB  
 

Contact Information 
Ulaanbaatar City 
Government 
 
 
T.Gantumur,  
General Manager of UB City  
 
gantumur@ubservice.mn 

Project Coordinator 
 
 
Mr. Tserendash 
 
 
 
Contact: 
sugarragchaa.tserendash@ 
giz.de 

 

	
Summery 

The pre-school, primary and secondary education is the most important phase in the education 
system providing the theoretical and practical knowledge, right social life attitude and skills and basic 
knowledge to obtain a higher education. In general the overall quality of education defines the 
country’s labour productivity. 
But the education quality depends on factors such as teaching method quality, learning environment 
and finance. Especially children’s health and learning capability are highly dependent on the school 
and kindergarten environment. 
Because of the growing population, in-migration and introduction of 12th school year a large number 
of new schools and kindergartens have to be constructed in the near future. The retrofitting of the 
existing schools and kindergartens and prolongation of their live span would reduce the number of 
new facilities to be built.   
Costs for heat energy supply in public buildings such as schools, kindergartens and hospitals are a 
burden for the public budget although the heat energy is subsidized. Heating costs and hence CO2 
emissions could be strongly reduced through improved thermo-technical insulation of public 
buildings. 
 

The public schools and kindergartens in UB are spending 75-77.6% of the budget for utilities on 
heating energy supply 1 . The implementation of thermo-technical retrofitting measures in public 
schools and kindergartens would help to reduce significantly this type of costs and creating a healthy 
and enhancing learning environment for the young Mongolian generation already strongly battered by 
air pollution and other environmental damages. 
Most of the existing 115 public schools and 168 public kindergartens face excessive heat loss, 

																																																								
1 “Education sector overview study”, Economic Research Institute, Mongolian Education Alliance, 2013 
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leaking roofs, poor airtightness of windows and doors, poor ventilation, worn out and leaking water 
pipelines, excessive humidity and moulds in classrooms, blocked horizontal and vertical pipelines, 
and in winter the temperature reaches as low as 10°С. This clearly demonstrates the urgent need for 
comprehensive thermo-technical and sanitary renovation. 
This prefeasibility study analyses the general conditions, construction quality, performance, age and 
infrastructure provision of public schools and kindergartens in UB as well as the number of public 
schools and kindergarten, their installed capacity, occupancy rate and number of teaching and 
administrative staff.  

Rationale 

UB is one of the 10 cities selected within the project, and has submitted specific proposals for 
cooperation to the regional GIZ project. One of these proposals is “Thermo-Technical Retrofitting of 
state-owned schools and kindergartens in UB”.   
Mongolia’s energy sector is coal-based and the power plants operate at levels below international 
standards causing a lot of CO2 emissions. UB also suffers from heat transmission network and 
building heat energy losses. 
Therefore, there is an urgent need for the thermo-technical retrofitting of existing buildings. At the 
same time, there is a need for application of renewable energy sources for warm water provision and 
heating support especially for those public schools and kindergartens which are not connected to 
central grid. This would contribute to more sustainable development reducing the carbon footprint 
and improving the living standards of the children including their learning environment. 
The study on the state owned primary and secondary schools and kindergartens in UB identifying 
buildings where the thermo-technical retrofitting is necessary is an essential part of this effort.  
On the one hand the thermo-technical retrofitting of public schools and kindergartens would improve 
the learning environment of students and children and on the other hand it would decrease the 
running costs contributing to ease pressure on the city budget as a result of energy savings. 
Especially insulation of schools and kindergartens not being connected to the central grid (out of 115 
state-owned schools, 33% and out of 168 state-owned kindergartens, 29.7%, are not connected to 
the central heating grid) would allow reducing costs for heat only boilers and thus contributing to air 
pollution reduction in the city as demonstrated by a demonstration project 2  implemented by 
GIZ/USAID in 2012. 
Altogether there are a total of 203 schools, out of which 115 are state owned schools and 431 
kindergartens, out of which 168 are state-owned kindergartens operating in UB. However, there is a 
chronic shortage of pre-schooling and schooling places3. 
The shortage of school and kindergarten places has following reasons. These include: 
The Mongolian government interventions to support the population growth increasing the birth rate by 
financial incentive mechanisms 
The ever increasing number of migrants from rural areas settling in the capital city, 
The transition to the 12-years secondary education system since 2008, 
Most school and kindergarten building operation conditions are worsening due to lack, irregular and 
insufficient maintenance because of funding difficulties and mentality4, 
Although the government is increasing the number of newly built and expanded kindergartens, 
schools, dormitories and gyms the current number of school and kindergarten places, their installed 
capacities are not able to meet the emerging needs, especially in urban areas.  
 
Out of the 115 public schools 5 school buildings are out of use, 4 schools don’t have own schooling 
facilities, thus renting spaces for their school operation.  
Out of the 168 public kindergartens 7 are out of use due to inability to meet building norms and 
																																																								
2 Thermo-technical retrofitting of three schools in Ulaanbaatar, Mongolia, financed by USAID and implemented by 
the GIZ Integrated Urban Development Program in 2012. 
3 www.meds.gov.mn 
4 There is a lack of discipline and comprehension for the value of routine maintenance & repair works to be 
performed in all sectors of the Mongolian society only changing gradually. 
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standards especially with regard to earthquake resistance.  
The Specialized Inspection Authority of Ulaanbaatar city issued an inspection report recommending 
demolishing of another 12 school and 31 kindergarten buildings.   
The number of schools and kindergartens and the number of involved children for the last 5 years are 
shown in Figure 1, 2. 

 
Figure 1: Number of schools and kindergartens in Ulaanbaatar 
 
Until 2012 the number of kindergartens was quite constant. But due to ever increasing demand for 
pre-school education institutions, the Mongolian Government started since 2012 to provide support to 
individuals and organizations willing to establish a pre-school education facility. As result by 2014 the 
number of kindergartens has increased up to currently 431 in comparison to 300 in 2010. But the 
number remains still insufficient compared to the needs. 
 

 
Figure 2: Number of school and kindergarten children in UB  
Source: Statistical information of MES (2010-2014)  
 
Day-care centers and kindergartens belong to the pre-school education facility. Children from the age 
of 18 months go day-care centers/nursery and children at the age from 3 years onward go to 
kindergartens.  
By 2010, 54.205 children were involved in pre-school education.  
By 2014, this number has increased by 38% to 74.957 children.  
Since 2010, the number of schools in UB remained relatively constant (although new schools have 
been built, many schools have been taken out of operation.). But the number of school children has 
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increased from 187.283 in 2010 to 192.942 in 2014. 
According to a Study carried out by Information and Monitoring department of MEC in 20135, there is 
a need for the construction of 270 new kindergartens, 78 new schools, one dormitory and 14 gyms in 
the UB, in total 363 new buildings. 
Beside the insufficient number of schools and kindergartens, also the worsening of the operational 
and physical conditions of the currently used education facilities has been reflected in the above 
Study. 
In this Study it has been observed that 90% of all school and kindergarten buildings have the 
following fundamental problems. These are: 
Leaking roofs, 
Cracked ceiling and walls and dilapidated wooden floors and windows, 
Poor sanitation system, 
Not functioning ventilation pipes, 
Dangerous electricity wiring,  
Moulds and excessive humidity in rooms. 
Due to excessive thermal losses the heat energy consumption and heating expenses of these 
buildings are high. 

Project Description 

The prefeasibility study on “Thermo-Technical Retrofitting of Ulaanbaatar State-owned Schools and 
Kindergartens” was conducted in March/April 2014, covering all state owned schools and 
kindergartens in the six core districts of Ulaanbaatar city6.  

Stakeholders / Target groups 

UB city will be responsible (through installing of PIU) for the project implementation, especially for 
project financing. Other key stakeholders are Ministry of Education and Science (MES), Education 
department of Ulaanbaatar city, Administration of Development Ger Area of UB city, District Heating 
Company, MCUD, MEGD. 
Target groups of the Project are children at preschool and school facilities, teaching staff, architects, 
engineers, contractors as well as decision-makers and the population of UB. The target groups is  
limited to state-owned schools and kindergartens, and taking into account the feasibility of thermo-
technical retrofitting, only six core districts7 of UB were selected for field work data collection and 
processing.  
It is intended that other Mongolian Partner organizations such as MES, MCUD, MEGD and GASI will 
contribute in kind through supporting the issuing of relevant documents for example building permits 
and facilitating relevant administrative procedures.  

Costs / Financing  

On the basis of the study several criteria for implementation of thermo-technical rehabilitation (TTR) 
have been developed. With these criteria 5 school and 2 kindergarten building types being 
economical and technical wise feasible to be retrofitted were selected for TTR in the initial phase.  
It was estimated that 42 school and 50 kindergarten buildings or in total 92 buildings could be 
involved here.  
The total area of these 92 school and kindergarten buildings for TTR is 259.509m2. Based on unit 
cost of 258.865,00 MNT/m2 (118 EUR) the total investment for thermo-technical retrofitting will 
require an investment of 60.898.448.046,00 MNT (27.670.780 EUR) .   
The financing is being discussed with ADB in connection with the implementation of 10-years (2013-
2023) ”Ulaanbaatar Urban services and Ger Area Development Investment Program” for 
redevelopment of 10 new sub-centers in Ulaanbaatar city. Initial meetings have taken place in August 

																																																								
5 Study of Information and Monitoring Department of MEC, 2013 
6 Bayanzurkh, Bayangol, Chingeltei, Khan-Uul, Sukhbaatar, Songinokhairkhan 
7 Bayanzurkh, Bayangol, Chingeltei, Khan-Uul, Sukhbaatar, Songinokhairkhan. 



	
	
	

 
5October	5,	2017	

2014 in Country Office of ADB in UB continued at ADB Headquarter in Manila coming up with more 
detailed arrangements. 

Studies / Reports / Training 

Studies:  
 Project Design Document/The thermo-technical rehabilitation of existing apartment and public 

buildings in Ulaanbaatar, Khoroo 16 / Mongolia/November 2013 
 Thermo-Technical Retrofitting of State-owned Schools and Kindergartens in 

Ulaanbaatar/Mongolia/G.Saran Engineers Association of Germany Graduates/April 2014 
 Nexus – survey: Ulan Bator Report/ Fraunhofer IGB Institute/ April 2014 
 MORGENSTADT BENCHMARKING AND CITY DEVELOPMENT CONCEPTS, the Urban 

Nexus & Sustainable Urban Governance/ Fraunhofer Institute for Industrial Engineering 
IAO/July 2014   

 The Elaboration of Financial Mechanisms for the implementation of the Ulaanbaatar Thermo-
Technical Retrofitting Project/ XAC Bank/Ulaanbaatar/Mongolia/October 2014   

 Analysis of possible gender aspects, outcomes and impact with regard to gender considerations 
within the framework of “Integrated resource management in Asian cities: the urban Nexus” 
Project (thereafter called “GIZ Nexus Project”) with regard to Mongolia and in particular with 
regard to the Nexus City of Ulaanbaatar (UB)/Ts. Erdenechimeg ARGE-E, Ts. Erdenechimeg, 
Ulaanbaatar/Mongolia/October 2014. 

Training: 
ROEDIGER/ Bilfinger Water Technologies / TPT Training Seminar on Vacuum Sewer Systems, 
Basic Designs & Layout, and Application Fields in Hanau/Germany, September 8-10, 2014 and in 
Bangkok/Thailand, February 16-17, 2015.    

Results (Impact) 

 The study report has been submitted to the Mayor’s Office (Mr.B.Badral, General Manager of 
UB), to the Strategical policy and planning department (Mr.S.Bayarbaatar) and the Project and 
Cooperation department (Mr.D.Otgonbaatar) of the Office of the Capital City Governor.  

 Ulaanbaatar City Government has officially formulated a Sub-program for thermo-technical 
retrofitting of existing buildings in Ulaanbaatar under the General Manager of Ulaanbaatar City 
and this study is the integral part of this Sub-program. A financial mechanism for TTR sub-
program has been developed by XAC Bank in Oct. 2014. 

 The prefeasibility study is now included in the list of the projects to be implemented in frame 
work of the Action plan for the implementation of the Master plan of Ulaanbaatar city until 2030. 
It will be also considered within the Green Development Strategy of Ulaanbaatar city to be 
developed jointly with the Asia Foundation (in this regard a MoU has been signed with Asia 
Foundation in June 2015). 

 The prefeasibility study report has been submitted to the “Climate Investment Fund” Scoping 
mission held on 28 April-02 May 2014 in Ulaanbaatar. This mission is looking for possible 
renewable Energy projects in Mongolia under the Scaling-up Renewable Energy Program 
(SREP). Under this program Mongolia could utilize soft loan funds amounting to USD 30.0 
Million. But in order to do so the parties have to agree on an investment plan. From ADB as one 
of the stakeholders of this Fund the possibility of provision of additional funds for energy 
efficiency projects is envisaged.   

 ADB will include the experiences of GIZ with regard to thermo-technical retrofitting and energy 
efficient new construction in their “Green” kindergarten project within the Urban Services Project 
to be implemented in Ulaanbaatar. The first meeting with the Consultants (DOHWA Engineering 
Co.ltd) of this project has been carried out in August 2015 in Ulaanbaatar exploring the 
possibilities of cooperation and consultancy needs. Next meeting will take place End of 
September 2015 based on draft design to be presented by the Consultant Company.  

 Awareness has been created among Mongolian decision makers on the relevance of thermo-
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technical retrofitting of private and public buildings. 
 Demonstration projects have been implemented by GIZ in UB with financial support of BMZ and 

USAID.   
 The bilateral GIZ Energy Efficiency Project is refurbishing schools, kindergartens and hospitals 

in Western Mongolia (Khovd and Zavkhan Provinces) using the technical expertise and support 
from Nexus project in collaboration with Swiss SDC.   

	


