
Ulaanbaatar Green Affordable Housing and Resilient 
Urban Renewal Sector Project (RRP MON 49169) 

ECONOMIC ANALYSIS 

A.  Country Context   
 
1. Mongolia’s long-term economic prospects are promising, given its large natural supply of 
copper, gold, coal, and other minerals. Since 2012, however, the economy slowed and  
experienced substantial contraction as global commodity prices declined. This has severely 
eroded the country’s balance of payments and fiscal position, underscored the need for 
economic diversification and competitiveness, and raised concerns regarding the need to 
tighten public financial management while strengthening the social safety net. An economic 
recovery plan is being implemented and seeks to restore stability and enable sustained, rapid, 
and inclusive growth. The program includes important safeguards to protect the most vulnerable 
during the period of adjustment, and a broad set of structural reforms to support private sector-
led growth.1 Residents of ger area settlements along the periphery of Ulaanbaatar, Mongolia’s 
capital city, are among the country’s most vulnerable.2 These unplanned areas lack urban 
infrastructure and adequate public and commercial services, and are highly vulnerable to 
climate change. Most ger residents live in traditional Mongolian tents and wooden houses, with 
poor insulation and inefficient heating from coal and biomass-fired stoves. They currently 
constitute about 60% of Ulaanbaatar’s population, and 30% of the country’s population. The 
project aligns with Mongolia’s economic recovery plan and aims to efficiently leverage public 
and private resources to help transform the highly climate-vulnerable and heavily polluting peri-
urban ger areas into low-carbon, climate resilient, and affordable eco-districts.3  
 
B.  Sector Context and Project Scope 
 
2. Droughts and severe winter conditions, made more acute by climate change, have 
accelerated rural–urban migration in Mongolia since 1990. This is most evident in Ulaanbaatar, 
where rapid urbanization has resulted in the proliferation of ger areas in the city’s peri-urban 
areas. Inadequate urban services have caused environmental degradation, particularly air and 
soil pollution, posing grave public environmental health risks such as respiratory and 
cardiovascular diseases. The lack of affordable housing and economic opportunities has 
exacerbated the plight of ger area residents, who are vulnerable to climate change. The project 
will address the poor livability of ger areas: (i) under output 1, green social housing units and 
resilient urban infrastructure, public space, and public facilities, (comprising public sector 
investment) will be constructed in ger areas; and (ii) in output 2, low-carbon affordable housing, 
market-rate housing, and commercial facilities (constituting the private sector investment under 
the financial intermediation loan component) will also be constructed in ger areas. Both outputs 
will target ger areas for redevelopment into eco-districts, blending public and private sector 
investments. A total of 20 subprojects is planned under the project to deliver 10,000 green 
housing units that are energy efficient, affordable,4 and designed to maximize the use of 
renewable energy and to redevelop 100 hectares of ger areas into low-carbon, climate resilient, 
and livable eco-districts.  

                                                           
1  International Monetary Fund. 2017. Press Release No. 17/193. IMF Executive Board Approves Financial 

Arrangement for Mongolia.  
2  Ger areas are named after the traditional Mongolian tent, which houses 44% of residents in these areas. 
3  An eco-district is an urban area where collaborative economic, community, and infrastructure redevelopment are 

designed to reduce negative environmental impacts and create positive environmental effects. Eco-districts are 
increasingly viewed as a part of a continuum that incorporates green buildings, eco-districts and eco-cities. 

4  Affordable housing is a shelter delivery system that is appropriate for the needs of very low- to middle-income 
households and priced so that the households are also able to meet other basic needs. It includes social housing 
such as rental housing that targets the lowest-income households that cannot afford down payments and 
subsequent loan amortization payments. 

http://www.adb.org/Documents/RRPs/?id=49169-002-3
http://www.adb.org/Documents/RRPs/?id=49169-002-3
https://www.imf.org/en/News/Articles/2017/05/24/17193-imf-executive-board-approves-financial-arrangement-for-mongolia
https://www.imf.org/en/News/Articles/2017/05/24/17193-imf-executive-board-approves-financial-arrangement-for-mongolia
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C. Economic Rationale  
 
3. The project was designed to address the barriers that constrain private sector-led and 
climate-responsive urban development and affordable green housing in ger areas of 
Ulaanbaatar. It will serve as a large-scale demonstration initiative on how public sector 
resources can be blended with private sector investments, as well as international and local 
resources, to transform ger areas into livable urban eco-districts. Several barriers continue to 
deter private sector investments in climate-resilient, affordable housing in ger areas. These 
stem primarily from weaknesses in the financial sector, with unduly high capital costs, short loan 
terms, onerous collateral requirements, and the relatively low-income levels of those living in the 
ger areas. The project’s fundamental approach is to facilitate access to cheaper and longer-term 
finance for both supply and demand by blending grants with debt and equity finance for green 
housing and climate-resilient infrastructure investments.  
 
4. Existing barriers that deter climate change mitigation investments include the lack of net 
metering for the use of decentralized renewable energy. The project will support policy and 
institutional reforms for (i) climate responsive urban planning that integrates climate resilience, 
social cohesion, community participation, and economic opportunities; (ii) increased 
performance, energy efficiency, and renewable energy in buildings, based on efficient material 
and technology supply chains; (iii) improved supply and access to low-carbon affordable 
housing; (iv) sustainable green finance that facilitates the transition to low-carbon, climate-
resilient housing and urban development through increased private sector participation; and 
(v) eco-efficient urban services.    
       
D. Demand Analysis  
  
5. A study conducted under the project preparatory technical assistance (TA) confirmed 
that ger area residents are eager to improve their living conditions and secure better access to 
more efficient and reliable heating, water supply services, electricity, and socioeconomic 
services.5 At least 60% would be willing to move to apartment units if acceptable and affordable 
solutions were proposed. This constitutes a huge demand for affordable and climate-resilient 
green housing, which has been estimated at about 150,000 units, mainly from low- and middle-
income Ulaanbaatar households. However, most new housing units target high- and upper 
middle-income households, because these offer better profit margins for developers. In addition, 
housing finance—which expanded through the government’s (now-defunct) 8% plus mortgage 
program—has largely benefited upper middle-income households, which are better able to 
comply with the banks’ requirements for formal employment, down payments, and loan 
amortization. The project offers a large-scale pilot approach to bridging the wide gap in the 
demand for and supply of housing for low- and middle-income groups in Ulaanbaatar through 
appropriate financing mechanisms that support provision of sustainable, affordable green 
housing. The proposed project solution encompasses climate-resilient infrastructure delivery, 
increased private sector participation, and innovative banking and finance for green housing.  
 
 
 
 
 

                                                           
5  ADB. 2015. Project Preparatory Technical Assistance to Mongolia for Ulaanbaatar Affordable Housing and Urban 

Renewal Project. Manila. 
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E. Cost–Benefit Analysis 
 
6. The cost–benefit analysis was conducted in accordance with relevant Asian 
Development Bank (ADB) guidelines.6 Because the project was designed using a sector loan 
modality, the analysis focused on two core subprojects prepared under the TA. The analysis 
was based on the preliminary infrastructure and architectural designs for the core subprojects. 
The estimated costs and benefits were valued using the domestic price numeraire. Shadow 
price adjustment factors from a recent similar project in Mongolia were used.7 The shadow 
exchange rate factor used for tradeable goods and services was 1.01; and the shadow wage 
rate factor for unskilled labor was 0.80. The analysis considered both the capital costs required 
for the investment and the recurrent operation and maintenance (O&M) costs throughout the 
cost–benefit evaluation period. The annual benefits and costs for each core subproject were 
assessed over a 25-year period, including a 5-year construction period, followed by a 20-year 
operating period. A residual value of 30% was assumed at the end of the 25-year period.8  
 
7. Economic costs. Capital and recurrent O&M costs, inclusive of physical contingencies 
but excluding all transfer payments (i.e., taxes and duties as well as price contingencies), 
expressed in constant mid-2017 prices, were converted into economic prices by applying the 
relevant conversion factors. Table 1 summarizes the conversion of financial costs into economic 
costs for the core subprojects planned under outputs 1 and 2.  
 

Table 1: Conversion of Financial Costs into Economic Costs 
(in MNT million, constant 2017 prices)  

Output 
Financial 

Cost 

Financial 
Cost Less 

Tax 

Breakdown of Financial Cost Excluding Tax 

Total 
Economic 

Cost 
Unskilled 

Labor 
Skilled 
Labor 

Nontradeable 
Goods and 

Services 

Tradeable 
Goods and 

Services 

Output 1: Resilient urban infrastructure, public facilities, and social housing units in ger areas constructed (public 
sector investment)a 

1. Bayankhoshuu        
    (i)  Investment cost 9,102 8,212 755 1,731 3,263 2,463 8,085 
    (ii) Operation and maintenance    83   75   7    16     30    23   74 
2. Selbe         
    (i)  Investment cost 13,106 11,824 1,088 2,492 4,698 3,547 11,642 
    (ii) Operation and maintenance   119     108     10    23     43    32     107 
Output 2: Long-term financing to developers for low carbon affordable housing, market rate housing, and economic 
facilities in ger areas and to households for green mortgages increased (financial intermediation loan)a 

1. Bayankhoshuu        
    (i)  Investment cost 53,908 48,636 4,474 10,251 19,324 14,588 47,887 
    (ii) Operation and maintenance 490     446    40     94     178     134     439 
2. Selbe         
    (i)  Investment cost 59,214 53,423 4,914 11,260 21,226 16,024 52,601 
    (ii) Operation and maintenance 538    489    44    103    196     147      482 

a Ger areas are named after the traditional Mongolian tent, which houses 44% of residents in these areas. 
Source:  Asian Development Bank estimates.  
 

                                                           
6  ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila; ADB. 2013. Key Areas of Economic Analysis 

of Investment Projects An Overview. Manila; ADB. 2013. Cost Benefit Analysis for Development: A Practical Guide. 
Manila; ADB. 1994. Framework for the Economic and Financial Appraisal of Urban Development Sector Project. 
Manila.    

7  The shadow price adjustment factors are consistent with a similar project of the same nature in Mongolia. ADB. 
Mongolia: Regional Improvement of Border Services.    

8  The residual value of 30% at the end of the 25-year cost–benefit evaluation period assumes that the service life of 
the apartment housing units built under the project is 30 years.  

https://www.adb.org/projects/47174-001/main
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8. Economic benefits. The economic benefits of the core subprojects were derived and 
quantified mainly from three sources: (i) annual market rental values of the green housing units, 
(ii) global warming damages avoided as a result of reduced greenhouse gas emissions, and 
(iii) health benefits arising from reduced environmental pollution. To estimate the annual market 
rental values, the selling price of each type of housing unit produced by the project was divided 
by the prevailing price-to-rent ratio in Ulaanbaatar of 14.15%.9 The selling prices were 
calculated based on the latest citywide survey of real estate transactions in Ulaanbaatar, which 
indicated prices as low as MNT2.52 million per square meter to as high as MNT3.48 million per 
square meter. For the global warming damages avoided, in accordance with ADB guidelines, a 
value of $36.30 per ton was applied to the estimated reduction in greenhouse gas emissions 
calculated under the project preparatory TA based on the preliminary designs of the proposed 
core subprojects. This value was increased annually in real terms by 2% (footnote 5).  
 
9. The health benefits of the core subprojects were quantified through savings in disability 
adjusted life years (DALY) arising from the improved access to clean air.10 Estimates prepared 
by the World Health Organization of the environmental burden of respiratory diseases in 
Ulaanbaatar, measured in DALYs per 1,000 people per year, were converted into economic 
benefits by assuming that each DALY was equivalent to the annual gross domestic product per 
capita of Ulaanbaatar (calculated as MNT 10.844 million). Furthermore, it was assumed that the 
project will result in savings of 63.2 DALYs per 1,000 people.11 The benefits estimated for each 
core subproject are summarized in Table 2.  

 
Table 2: Estimation of Core Subproject Benefits  

Benefit category/item Unit 

Public Investment Private Investment Private Investment 
Social Housing Affordable Housing Market Housing 

Bayankhoshuu Selbe Bayankhoshuu Selbe Bayankhoshuu Selbe 

A.  Annual rental market values  
1. Net saleable area m2 4,240 3,293 12,811 15,519 10,564 11,247 
2. Average size per 

apartment 
m2/unit 

37 37 48.5 65 69 65 
3. Estimated selling price  MNT million/m2 2.520 2.520 3.000 3.000 3.480 3.480 
4. Estimated annual rental 

value 
MNT million/unit 

6.59 6.59 10.28 13.78 16.56 15.99 
5. Total estimated rental 

benefits 
MNT million/year 

755 586 2,716 3,290 2,535 2,766 
B. Global warming damages avoided 
1. Total GHG emissions 

reduced 
tons/CO2/year 

654 992 4,908 7,288 2,882 3,959 
2. Value of GHG emissions 

reduced 
MNT million/year 

56.98 86.42 427.58 634.93 251.08 344.91 
C. Health benefits from reduced pollution  
1. Population to be served people 656 1,500 2,343 4,241 1,376 2,304 
2. Estimated health benefits MNT million/year 450 1,028 1,606 2,907 943 1,579 

CO2 = carbon dioxide, GHG = greenhouse gas, m2 = square meter, MNT = togrog. 
Source:  Asian Development Bank estimates.  
 

                                                           
9  Numbeo. Property Prices in Ulaanbaatar, Mongolia.  
10  A DALY is defined by the World Health Organization as an indicator of life expectancy combining mortality and 

morbidity into one summary measure of population health to account for the number of years lived in less than 
optimum health. One DALY can be thought of as 1 lost year of healthy life.  

11 World Health Organization. 2016. Global Health Estimates 2015: Deaths by Cause, Age, Sex, by Country and by 
Region, 2000–2015. Geneva. This analysis used the estimated environmental burden of respiratory diseases (52 
DALYs/1,000 capita/ year for all ages) and lung cancer (11.20 DALYs/1,000/capita/year for all ages) in Mongolia. 
Due to changes in data and some methods, the 2000–2016 estimates are not comparable to previously-released 
estimates of the World Health Organization.  

https://www.numbeo.com/property-investment/in/Ulaanbaatar
http://www.who.int/healthinfo/global_burden_disease/estimates/en/index1.html
http://www.who.int/healthinfo/global_burden_disease/estimates/en/index1.html
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10. Other core subproject “co-benefits” were not quantified, either because of a lack of (i)  
relevant data when the analysis was conducted, or (ii) a universally accepted valuation 
methodology for the benefit.12 Co-benefits include reduced incidence of flooding, energy savings 
from reduced consumption as a result of the switch to climate-mitigating technology, and 
incremental income and employment from new business investments, specifically those from 
micro-, small- and medium-sized enterprises, or from business expansion induced by green 
housing and eco-district development.  

 

11. Calculations of economic internal rates of return and sensitivity analysis. The 
resulting base-case economic internal rates of return were 11.26% to 15.53%, all of which 
exceed the required minimum discount rate of 9.00% (Table 3). This confirms that the core 
subprojects are economically viable. A sensitivity analysis, undertaken to further test economic 
viability, determined that the core subprojects will remain economically robust under several 
scenarios including: (i) a 10% increase in investment cost, (ii) a 10% increase in operating and 
maintenance costs, (iii) a 10% decline in benefits; and (iv) a combination of scenarios (i), (ii), 
and (iii). However, the economic internal rates of return of the Selbe and Bayankhoshuu public 
sector investments will drop to just above 9% should core subproject capital costs and O&M 
increase by 10%, and core subproject benefits decline by 10%. This suggests that vigilant 
monitoring of the costs and benefits of the core subprojects should be undertaken to ensure that 
their economic viability is maintained.  

 

Table 3: Summary Economic Evaluation of Core Subprojects 

Base Case/Sensitivity Scenario 

Public Sector Investment  Private Sector Investment 

Bayankhoshuu Selbe  Bayankhoshuu  Selbe 

Net present value (MNT million) 1,706 2,172 14,011 30,863 
Base case EIRR  11.57% 11.26% 12.53% 15.53% 
Sensitivity tests:       
   Case 1: Capital cost +10%         
       EIRR  10.55% 10.26% 11.45% 14.33% 
       Switching value 25.31 22.60 32.69 54.39 
       Sensitivity indicator   3.95   4.43 3.06 1.84 
   Case 2: O&M cost +10%     
       EIRR 11.50% 11.20% 12.46% 15.47% 
       Switching value  381.05 334.95 540.26 1,121.89 
       Sensitivity indicator     0.26    0.30 0.19 0.09 
   Case 3: Benefits –10%     
       EIRR 10.85% 11.20 11.27% 14.14% 
       Switching value   35.87 19.24 28.02 47.12 
       Sensitivity indicator     2.79   5.20 3.57 2.12 
   Case 4: Combination of cases 1, 2, and 3      
       EIRR 9.35% 9.07% 10.18% 12.94% 
       NPV (MNT million) 242 66 4,841 19,219 
       % drop in NPV    85.80 96.96 65.45 37.73 
   Case 5: Benefits delayed by 1 year     
       EIRR 10.94% 9.95% 11.06% 13.67% 
       NPV (MNT million) 1,308  945 8,537 23,192 
       % drop in NPV    23.30      56.47 39.07      23.30 

EIRR = economic internal rate of return, MNT = togrog, NPV = net present value, O&M = operation and maintenance. 
Source:  Asian Development Bank estimates. 

                                                           
12 The co-benefits approach incorporates green infrastructure and inclusive green growth in economic analysis. Most 

green infrastructure and green growth initiatives are designed to reduce the impacts of global climate change while 
simultaneously targeting other positive development impacts (e.g., health improvements, energy efficiency, and 
income generation and redistribution). J. Puppim de Oliveira, et al. 2013. UNU-IAS Policy Report Urban 
Development with Climate Co-Benefits: Aligning Climate, Environmental and Other Development Goals in Cities. 
Yokohama: United Nations University. 


