
Additional Financing for the Southeast Gobi Urban and Border Town Development Project (RRP MON 42184-027) 

ECONOMIC ANALYSIS 
 

A. Introduction 
 
1. The project will support improvements in wastewater management, wastewater treatment 
plants, sewer systems, and pumping stations in the following five aimag (provincial administrative 
units) centers: Baruun-Urt (Sukhbaatar province), Bulgan City (Bulgan province), Chinggis City 
(Khentii province), Mandalgovi (Dundgovi province) and Murun (Khuvsgul province). Once 
operational, the project will directly benefit 30,273 households (67% of the urban population) as 
well as 2,342 public and private entities in Baruun Urt, Bulgan City, Chinggis City, Mandalgovi, 
and Murun cities. In total, about 115,000 residents of the five cities will indirectly and directly 
benefit from the project. Forecasts show that the expanded sewer services will require continuous 
development to avoid the risk of not addressing the needs of the 158,000 inhabitants by 2030. 
The project is supporting institutional development, training, project management, and policy 
dialogue to support economic sustainability. The project economic analysis follows Asian 
Development Bank (ADB) guidelines and assesses the economic viability of the least-cost 
alternative using standard cost–benefit analysis.1 The main viability parameters applied are the 
economic internal rate of return (EIRR) and economic net present value (ENPV). The project is 
economically feasible when the EIRR exceeds the economic opportunity cost of capital (EOCC) 
of 9%. The project is also tested for robustness under adverse economic conditions including cost 
overruns, decreased benefits, and implementation delays. The analysis also presents the 
distribution of project benefits to the aimag governments and labor sectors, affected communities, 
and the poor. 
 
B. Project Economic Rationale, Goals, and Strategies 

 
2. Government intervention for project financing is required to ensure that strong urban and 
industrial growth in the aimag centers is not hindered by deteriorating wastewater management 
facilities. The government is supporting an aggressive program of apartment construction under 
the “100,000 Houses” program, which is expected to increase wastewater flows significantly in 
10–15 years, exceeding the capacities of existing treatment plants. The water and wastewater 
public utility service organizations (PUSOs) generally experienced operational surpluses from 
2013–2017, except in Baruun-Urt where losses were reported in 2017. Despite a positive outlook 
in the coming years, without external support, the PUSOs will be unable to respond to the demand 
for improved and expanded services, which will eventually impact negatively on their economic 
growth prospects. Service beneficiaries are willing to pay higher water and wastewater tariffs for 
improved systems and management. Better cost recovery and operation and maintenance (O&M) 
increases the willingness to pay (WTP) of existing and potential customers. To support the 
sustainability of the project and PUSO operations, in addition to tariff increases, the aimag 
governments need to subsidize O&M costs arising from expanded wastewater operations in 
certain years when the PUSOS cannot fully cover O&M cost. The aimags have assured the 
PUSOs of compliance with this requirement.2 Revenue improvement may be considered to cope 
with adjustments of 4%–6% annually to fund project-related expenditures and sustain overall 
operations. Aimags may secure additional transfers from the national government for 
infrastructure support. The project is designed to (i) improve the efficiency and effectiveness of 
wastewater treatment plants, (ii) enhance cost recovery through increased efficiency and 
expanded demand-based service delivery, (iii) ensure economic sustainability through cost-based 

                                                
1  ADB. 1999. Handbook for the Economic Analysis of Water Supply Projects. Manila; and ADB. 1997. Guidelines for 

the Economic Analysis of Projects. Manila. 
2   Refers to the provision of subsidies by aimags during the years when the PUSOs suffer losses. 
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and affordable tariffs, (iv) safeguard public health by reducing the incidence of water- and vector-
borne diseases, and (v) stimulate economic activity.  
 
C. Least-Cost Analysis of Project Options 

 
3. Of the five treatment alternatives compared in the initial assessment, two emerged as the 
most technically and financially feasible and suitable for the project: (i) rehabilitation of existing 
activated sludge plant with integrated fixed-film activated sludge (IFAS) technology and (ii) 
modified bioreactor (MBR). However, a clear single alternative was not identified in terms of 
qualitative and quantitative advantages. Both options could provide a level of wastewater 
treatment adequate to satisfy Mongolia’s wastewater discharge standards. The lifetime costs do 
not vary widely, and O&M costs only differ marginally. However, the reuse of structural elements 
of the existing plants provide savings in capital cost, which gives IFAS technology the edge. To 
validate the options in terms of least-cost alternative, the lowest present value of economic costs 
approach was adopted. Costs were based on with- and without-project scenarios and discounted 
using the economic discount rate of 9%. Least-cost analysis performed for each aimag PUSO 
confirmed the selection of IFAS as the recommended solution. Table 1 presents least-cost 
analysis results for the four aimag PUSO. 
 

Table 1: Least-Cost Analysis of Technical Optionsa 

  Net Present Value (MNT ‘000) 
Aimag-PUSO MBR IFAS 
 Chinggis City   15,284   12,389  
 Mandalgovi   30,719   21,576  
 Bulgan City   15,032   12,414  
 Baruun-Urt   20,727   18,154  
 Murun  18,095   15,507  

IFAS = integrated fixed-film activated sludge, MBR = modified bioreactor, PUSO =public service utility 
organization. 
a Calculated in net present value. 
Source: Asian Development Bank estimates. 
 

D. Cost–Benefit Analysis 
 
4. Economic costs. Project demand and cost were based on with- and without-project 
scenarios, assessed over 25 years. Economic costs were in constant January 2018 prices, 
converted from financial costs using the domestic price numeraire. The financial investment cost 
was converted into an economic cost by excluding taxes and duties, as well as price 
contingencies, and using appropriate conversion factors. The financial O&M cost of the proposed 
physical works, including staff salaries and other recurrent costs, were converted to economic 
costs by excluding the effects of inflation, taxes and duties, and other transfer payments using 
shadow pricing. Capital and O&M costs were distributed into traded and nontraded components 
and skilled and unskilled labor. The shadow wage rate factor assumed in the analysis was 0.80 
for unskilled labor and 1.0 for skilled labor; the shadow exchange rate factors for traded goods 
was 1.46.3 Unskilled labor accounts for 30% of the total labor requirement. 
 
5. Economic benefits. Project economic benefits derive from non-incremental and 
incremental wastewater production, estimated at 70% of water consumption including exfiltration. 
Non-incremental wastewater consists of wastewater from the existing collection system. As the 
                                                
3  The shadow exchange factor is estimated following ADB methodology (Guidelines for the Economic Analysis of 

Projects, 1997), applying latest available export and import, tax, and other financial indicators (Key Indicators for 
Asia and the Pacific 2015). The shadow wage factor and labor data are derived from similar projects in Mongolia and 
the region. 
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PUSOs implement programmed improvements and additions to existing water systems, supplies 
to existing consumers are augmented and excess volume is made available to new consumers. 
These additional supplies comprise incremental water, later processed in the wastewater 
collection and treatment systems to be collected as incremental wastewater. The PUSOs report 
the daily average domestic water consumption at 50–110 liters per capita. Non-domestic 
consumption is based on usage of an average 50 persons per connection. Based on engineering 
estimates on the non-connected population across the project areas, domestic per capita 
consumption averages less than 50 liters. Wastewater generation is 70% of this volume, which is 
assumed in the without-project situation. In establishing non-incremental and incremental 
wastewater, the with- and without-project scenarios are compared and analyzed. Table 2 presents 
the per capita wastewater projection for connected and non-connected users under with- and 
without-project scenarios. 
 

Table 2: Incremental and Non-Incremental Production  
(liters per capita per day) 

Particulars  
 Chinggis 

City   Mandalgovi  
 Bulgan  

City   Baruun-Urt   Murun 
 Without Project       
 Connected Population       

 Domestic   51   21   22   22   41  
 Non-domestic   44   5   20   14   31  

 Non-connected Population                  
 Domestic   51   21   22   22   41  
 Non-domestic   44   5   20   14   31  

 With Project                    
 Connected Population                   

 Domestic   66   66   66   66   66  
 Non-domestic   66   66   66   66   66  

 New Consumers  
 

               
 Domestic   75   75   61   66   75  
 Non-domestic   75   75   61   66   75  

 Non-incremental       
 Connected Population       

 Domestic   51   21   22   22   41  
 Non-domestic   44   5   20   14   31  

 Incremental       
 Connected Population       

 Domestic   15   45   44   44   26  
 Non-domestic   22   61   46   53   35  

 New Consumers       
 Domestic   75   75   61   66   75  
 Non-domestic   75   75   61   66   75  

Source: Asian Development Bank estimates. 
 

6. The analysis assumed that the non-connected population within the service areas will 
eventually connect to the system once improvements are in place. Wastewater from these new 
connections enters the system as incremental volume. Non-incremental demand derives from the 
existing connected population. Incremental wastewater is generated from existing connections 
because of augmented supplies, economic development, and improved lifestyles. Economic 
benefits were estimated using the WTP approach. Surveys were conducted to determine 
beneficiary WTP for expected project benefits, including savings from improved plumbing and 
services, avoided health and medical costs, improved environment, and savings from costs of 
mitigating surface runoff. The surveys found that 68% of respondents did not have problems with 
the current sewerage service, while 38% rated it average and 22% good. About 71% of apartment 
dwellers across the aimags reported that foul odor caused by poor sanitation drove them to reply 
positively to WTP for improved services. About 66% of respondents were willing to pay the bid 
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range of MNT1,200 per cubic meter (m3); 24% could afford MNT1,900–MNT2,500/m3. In 
calculating the incremental benefits, the WTP bid prices of MNT1,200–MNT1,500/m3 were 
applied initially, followed by quinquennial increases adjusted to the forecast gross domestic 
product growth rate at 6%. The value of non-incremental benefits was measured by multiplying 
the wastewater generated from the existing and improved systems by the economic supply price 
of treated wastewater. The supply price was based on real increases (including subsidy) following 
the proposed tariff schedule given in the project financial analysis. 

 
7. Economic internal rate of return and sensitivity analysis. Cost and benefit streams 
were established using the assumptions described in paras. 4–5, discounted at EOCC of 9%. The 
EIRRs for the proposed project ranged between 10.6% and 13.2%, and for the project overall was 
11.5%. All exceed the EOCC, and the overall project results in an ENPV of MNT10,785 million. 
Therefore, the project is economically viable for the individual PUSOs and the overall project.4 
The results show that the overall project remains robust against overruns in capital cost or O&M 
cost, but falls below the EOCC when those cost increases are combined, and with a decrease in 
benefits and a delay in implementation. These risks will be taken into consideration during project 
implementation. Switching values measure the changes in costs and benefits under the same 
scenarios, with the EIRR set at 9% and ENPV at 0. The sensitivity indicators reflect the changes 
in EIRR and ENPV relative to the changes in the variables. Table 3 presents the economic supply 
price and WTP price of wastewater; Table 4 presents the EIRRs and sensitivity results. 

 
Table 3: Economic Price of Wastewater  

(MNT per cubic meter) 

Aimag PUSO 
Non-Incremental Incremental 

Financial Tariff Conversion factor Economic Price 
Willingness-to-pay 

Pricea 

 Chinggis City   1,905   0.88   2,170   1,200  
 Mandalgovi   3,802   0.77   4,963   1,548  
 Bulgan City   3,323   1.07   3,100   2,409  
 Baruun-Urt   2,569   0.84   3,071   1,500  
 Murun   3,313   0.82   4,041   1,500  

PUSO = public utility service organization. 
a Based on average during 2018–2033. 
Source: Asian Development Bank estimates. 

 
Table 4: Economic Internal Rate of Return and Sensitivity Analysis 

PUSO Base Capital Cost O&M Cost Total Cost Benefit Delay by 
  Case +10% +10% +10% -10% 1-year 
 Chinggis City 13.2% 11.7% 12.7% 11.2% 11.0% 10.7% 
 Mandalgovi  12.6% 11.6% 11.2% 10.3% 10.1% 9.5% 
 Bulgan City 10.6% 9.8% 10.2% 9.4% 9.3% 9.0% 
 Baruun-Urt 10.7% 9.7% 10.1% 9.2% 9.1% 8.8% 
 Murun  11.3% 9.9% 10.2% 8.9% 8.6% 8.5% 
 Overall  11.5% 10.4% 10.8% 9.7% 9.5% 9.2% 

O&M = operation and maintenance; PUSO = public utility service organization. 
Source: Asian Development Bank estimates. 
 
 

                                                
4  The resulting EIRRs are tested for sensitivity to adverse economic conditions including (i) an increase in economic 

capital cost by 10%, (ii) an increase in economic O&M cost by 10%, (iii) a decrease in benefits by 10%, and (iv) a 1-
year delay in project implementation. 
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E. Distribution Analysis and Poverty Impact 

8. The distribution of project gains and losses was determined for the different beneficiaries, 
including government, the community, and labor. The community of service users tended to 
benefit from the overall project. The economic cost of capital exceeded the financial cost, a loss 
borne by government. The economic cost of labor was lower than the financial cost and accrued 
as a gain to laborers. The financial cost of other O&M exceeded the economic cost, which reflects 
a gain to the government. The proportion of benefits to the poor was estimated based on the 
government target of 50% of expenditures reaching the poor, labor participation of the poor at 
30%, and communities comprising 20% of the poor. The poverty impact ratio was calculated at 
0.19, i.e., the net benefit to the poor is 0.19 times the ENPV of the project adjusted for transfers. 
Table 5 presents the results of the distributional analysis. 
 

Table 5: Distributional Analysis and Poverty Impact Ratio  
(in USD) 

  Financial Economic Distribution of Benefits/Costs 
  PV PV ENPV Government Community Labor Total 

Benefits   270,643   66,682   203,961   163,168   40,792  
 

 203,961  
 Chinggis City  39,869   14,229   25,640   20,512   5,128  

 
 25,640  

 Mandalgovi   120,671   20,388   100,283   80,227   20,057  
 

 100,283  
 Bulgan City   44,216   14,493   29,723   23,779   5,945  

 
 29,723  

 Baruun Urt  65,887   17,573   48,314   38,651   9,663  
 

 48,314  
 Murun   108,747   19,083   89,663   71,731   17,933  

 
 89,663  

Costs   255,439   57,553   197,886   173,217  
 

24,668   197,886  
 Capital   36,194   32,379   3,814   3,814  

  
 3,814  

 Unskilled 
   Labor  

 27,663   2,995   24,668  
  

24,668   24,668  

 O&M - Other   191,581   22,178   169,403   169,403  
  

 169,403  

Net Benefits    15,204   9,130   6,075   
(10,049)  

 40,792  24,668   55,411  

 Proportion of     
  poor  

   
50% 20% 30% 

 

 Net benefits  
  to poor  

   
 (5,024)   8,158   7,400   10,534  

Poverty 
Impact Ratio  

      
 0.19  

( ) = negative, ENPV = economic net present value, O&M = operation and maintenance, PV = present value.  
Source: Asian Development Bank estimates. 
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