
Urban Transport Development Investment Program (RRP MON 39256) 

ECONOMIC AND FINANCIAL ANALYSIS 
 
A. Economic Analysis 
 
1. Methodology and assumptions. The economic assessment conducted for the Urban 
Transport Investment Program tranche 1 follows the Guidelines for the Economic Analysis of 
Projects of the Asian Development Bank (ADB).1 The evaluation period is 2013–2035, with 3 
years of construction (2013–2015) followed by 20 years of operations (2016–2035). 
 
2. The economic analysis compares the without-project and with-project scenarios. 
Benefits and costs are denominated using the domestic price numeraire and based on constant 
December 2011 prices. The exchange rate used is MNT1,300 = $1.00. The prices of tradable 
components are adjusted to economic prices using a shadow exchange rate factor of 1.0; 
nontraded components were valued at domestic market prices. The shadow wage rate factor2 
applied is 1.0 for skilled labor and 0.7 for unskilled labor. The project investment cost and 
operation and maintenance (O&M) costs are converted to economic prices by applying these 
factors to their traded and nontraded and skilled and unskilled labor components. 
 
3. The economic opportunity cost of capital is assumed at 12.0%, adjusted based on the 
prevailing bank discount rates in Mongolia, determined at 11.0% in 2010 and 10.8% in 2009. 
Sensitivity analysis was conducted to test the viability and sustainability of the program 
investment under adverse economic conditions. Scenarios include a 20.0% increase in 
investment cost and O&M costs, a 20.0% decrease in benefits, a combined 20% decrease in 
benefits and increase in O&M costs, and a 1-year delay in implementation.  
 
4. Program costs. The total financial investment cost, including taxes, contingencies, and 
financing cost, is estimated at $274.4 million, with tranche 1 at $78.4 million. Table 1 presents 
the cost conversion of the tranche 1 investment cost to economic prices. 
 

Table 1: Economic Investment Cost Conversion for Tranche 1 
(MNT million) 

 Financial Traded Unskilled Other Traded Unskilled Other Economic 
Components excl. tax (%) (%) (%) 1.00 0.70 1.00 Value 

BRT Infrastructure 5,032 90 5 5 4,550 176 230 4,956 
BRT Line 1 System 30,189 81 5 14 24,569 1,057 4,110 29,736 
Road and Bridge 
Expansion 

38,398 90 0 10 34,723 0 3,675 38,397 

Bus Management 
System 

4,012 90 0 10 3,615 0 397 4,012 

PIU 2,339 27 0 73 641 0 1,698 2,339 
DED and Supervision 3,908 52 0 48 2,043 0 1,864 3,908 
Consultant Support 1,438 90 0 10 1,300 0 138 1,438 
Physical Contingency 7,715       7,667 

Total 93,030       71,441 1,233 12,111 92,452 

BRT = bus rapid transit, DED = detailed engineering design, PIU = program implementation unit. 
Source: Asian Development Bank. 
 

5. The annual recurrent costs of operating and maintaining the project components include 
periodic maintenance of roads (paving, resurfacing, etc.), maintenance, and reinstallation of 

                                                
1
 ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila. 

2
 Reportedly, there is no surplus skilled labor in Ulaanbaatar, Mongolia, thus the skilled labor component is not 

shadow priced; for the unskilled component, the shadow wage rate factor is calculated at MNT56,000 market wage 
by MNT80,000 project wage per month. 
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traffic facilities at intersections; power supply to bus stations and to operate traffic management 
and intelligent transport systems (bus management system); fuel and repairs of heavy 
equipment for road maintenance; salaries and wages at traffic control center; maintenance of 
stations; utilities; and overheads. The annual recurrent cost for tranche 1 in economic prices is 
estimated at $3.1 million (MNT4.1 billion). 
 

Table 2: Economic Operation and Maintenance Costs for Tranche 1 
(MNT million) 

 Invest- O&M     Adjustment Factors and Annual 
 ments Cost Compositions  Economic Value Econ. 

 Econ. p.a Traded Unskilled Other  Traded Unskilled Other O&M 
Components Value  (%) (%) (%) (%)  1 0.7 1 Value 

BRT Infrastructure 4,956          

 Maintenance (%)  2.0 40 15 45  39.6 10.4 44.6 94.7 
           

BRT Line 1 System 29,736          

 Maintenance (%)  4.0 40 15 45  475.8 124.9 535.2 1,135.9 
 Electricity (%)  2.0 90 0 10  535.2 0.0 59.5 594.7 
           

Road and Bridge 
Expansion 

38,397          

 Maintenance (%)  5.0 40 15 45  767.9 201.6 863.9 1,833.5 
           

Bus Management 
System 

4,012          

 Salaries p.a. 
(12 persons) 

 112.3 40 10 50  44.9 7.9 56.2 108.9 

 Electricity 
 (% capital) 

 2.0 90 0 10  72.2 0 8 80.2 

 Overheads 
 (% capital) 

 1.0 50 0 50  20.1 0 20.1 40.1 

 Maintenance 
 (% capital) 

 5.0 50 0 50  100.3 0 100.3 200.6 

           
Total Economic O&M Cost    2,056.1 344.7 1,687.8 4,088.6 

BRT = bus rapid transit, Econ. = economic, O&M = operation and maintenance, p.a. = per annum. 

 
6. Traffic forecast and potential benefits. The combined impact of population growth, 
urban expansion, and increased private vehicle ownership on future traffic congestion in the 
capital city will be enormous. By 2030, the population will have doubled and the urbanized area 
greatly expanded. The total demand for trips will increase 2.4 times, from 2.3 million in 2007 to 
5.5 million in 2030, and the number of vehicles is expected to increase from 110,000 to 850,000 
during the same period. Passenger car unit-kilometers (km) will increase by 5 times, and 
passenger car unit-hours (hr) by more than 10 times.3 Without the project this will result in acute 
congestion that is expected to reduce average travel speeds from 27 km/hr to about 12 km/hr by 
2030.  
 
7. Bus rapid transit (BRT) system, intersection improvements along the BRT corridor, 
selective road widening, improvement along 7 km of roads, and bridge expansion under tranche 
1 will result in vehicle operating cost savings for BRT buses and all other types of vehicles 
traveling along the corridor. There will also be large travel time cost savings for both bus 
passengers and other road users by improving traffic flow efficiency by increasing the capacity 
of roads, bridges, and intersections. Without the project, the average car speed will decrease 

                                                
3
  Results of the standardization of traffic data (STRADA) analysis as reported in: JICA. 2008. Study on City Master 

Plan and Urban Development Program of Ulaanbaatar City (UBMPS). Ulaanbaatar. 
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from about 24 km/hr presently to 13 km/hr by 2030. For buses, the average speed will decrease 
from 20 km/hr to 10 km/hr along the north–south corridor. With the project, car speeds will be at 
least 20 km/hr until 2030, while bus speeds will increase from 20 km/h to about 26 km/hr as the 
dedicated BRT lanes are installed. Average travel time cost savings per hour are estimated at 
$0.36 (MNT445) for cars and $0.16 (MNT198) for buses and minibuses. 
 
8. Economic internal rate of return and sensitivity analysis. The base-case analysis 
shows tranche 1 to be economically viable with an economic internal rate of return at 24.8%, 
with net present value at $184.0 million (MNT240.0 billion). 
 

Table 3: Cost–Benefit Cash Flow Analysis 
(MNT million) 

 
Economic Costs  Economic Benefits Net  

 
Capital O&M 

 

 Travel Time 
  

Benefits 

Year Tranche 1 Tranche 1 Total  Saving VOC Saving Total Base Case 

2012 0         0 0   0 0 0  0  

2013 30,057  1,329 31,386   0 0 0  (31,386) 

2014 35,654  2,906 38,560   0 0 0  (38,560) 

2015 26,742  4,089 30,831   0 0 0  (30,831) 

2016 0  4,089 4,089   1,040 416 1,456  (2,633) 

2017 0  4,089 4,089   4,016 1418 5,434  1,345  

2018 0  4,089 4,089   3,478 1956 5,434  1,345  

2019 0  4,089 4,089   9,161 4580 13,741  9,652  

2020 4,012  4,089 8,101   17,097 7694 24,791  16,690  

2021 0  4,089 4,089   25,639 10488 36,127  32,038  

2022 0  4,089 4,089   35,606 13352 48,958  44,869  

2023 0 4,089 4,089   47,561 15854 63,414  59,325  

2024 0  4,089 4,089   54,963 24428 79,391  75,302  

2025 4,012  4,089 8,101   69,624 27850 97,474  89,373  

2026 0  4,089 4,089   86,563 31477 118,040  113,951  

2027 0  4,089 4,089   105,866 35289 141,154  137,065  

2028 0  4,089 4,089   127,535 39242 166,777  162,688  

2029 0  4,089 4,089   140,122 51264 191,386  187,297  

2030 4,012  4,089 8,101   165,701 55234 220,935  212,834  

2031 0  4,089 4,089   180,590 55283 235,872  231,783  

2032 0  4,089 4,089   198,117 55032 253,149  249,060  

2033 0  4,089 4,089   206,561 65230 271,791  267,702  

2034 0  4,089 4,089   226,254 65687 291,941  287,852  

2035 (18,380) 4,089 (14,291)  250,203 66230 316,433  330,724  

NPV 
  

92,994  248,032 84,773 332,804 239,810 

( ) = negative, NPV = net present value, O&M = operation and maintenance, VOC = vehicle operating costs. 

 
9. Sensitivity analysis is carried out to test project economic viability under less favorable 
conditions, including (i) a 20.0% increase in capital cost, (ii) a 20.0% increase in O&M cost, (iii) 
a 20.0% decrease in benefits, (iv) combined 20% increase in costs and 20% decrease in 
benefits, and (v) a 1-year delay in project implementation. Table 4 presents the results of the 
base case and sensitivity analysis. 
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Table 4: Sensitivity Analysis  
(MNT million) 

Particulars       EIRR (%) NPV Base-Case Ratio 

Base Case 
   

24.8 239,813 2.58 

Capital Cost +20% 
  

23.1 226,242 2.43 

O&M Cost +20% 
  

24.4 234,786 2.52 

Benefits –20% 
   

22.3 173,252 1.86 

Costs +20%; Benefits –20%  
  

21.9 168,225 1.81 

1-year Implementation Delay     22.5 204,155 2.00 

EIRR = economic internal rate of return, NPV = net present value, O&M = operation and maintenance. 

 
10. Under adverse economic conditions, the project remains robust with the economic 
internal rate of return for all scenarios exceeding the hurdle rate of 12.0%.  
 
B. Financial Analysis 
 
11. A standard financial analysis has not been prepared as the investment plan for the initial 
phase covering tranche 1 components is not revenue generating, i.e., the government will not 
charge tolls or fees to gain access to project benefits. This section assesses the adequacy of 
the municipality of Ulaanbaatar (MUB) budget to sustain the cash operating requirements, 
particularly O&M, in support of the program investment. 
 
12. Financial sustainability. According to the law on the legal status4 of the capital city, the 
city maintains its own budget. Although the city budget income has dramatically increased since 
2009, expenditure did not follow proportionately as most of the city income was contributed to 
the general budget. This is expected to change from 2011 as the city will increase spending to 
88.0% of its total budget income. The city budget income and expenditure performance is 
shown in Figure 1. 
 
13. Investment and maintenance expenditures for roads are financed from (i) the general 
budget, (ii) the city budget, and (iii) the state and city road funds.5 In 2010, total city spending on 
road construction and maintenance was MNT17,500 million, of which 56.0% was financed from 
the general budget, 9.0% from the city budget, and the rest from the city road fund. 
  

                                                
4
  The MUB is a municipal government responsible for governing the capital city of Ulaanbaatar stipulated by the 

Ulaanbaatar City legislation enacted in 1994. 
5  

The state road fund is under the authorization of the Ministry of Road, Transportation and Urban Development; the 
city road fund is under the city governor. The state road fund is sourced from income from taxes on fuel and 
gasoline, and vehicles; road fees; fines for violations; grants, loans, aid income from foreign governments and 
international organizations, and the general budget; and road fees from international transport. The financial 

sources for the city road fund are income taxes on fuel, gasoline, and vehicles; road fees on city roads; general 

and city budgets; fines for violations; and grants, loans, and aid income from foreign governments and international 
organizations. The government sets and approves the city road fund share from the income tax on vehicles (Road 
Law. 1998. www.legalinfo.mn). 

http://www.legalinfo.mn/
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Figure 1: Ulaanbaatar City Budget, 2007–2011 
 

 

 
14. Total budget income in 2011 was MNT151,319 million, of which tax on vehicles was 
MNT8,930 million (6.0% of total income) and road fees were MNT530.0 million (0.4%). The 
city’s total budget expenditure was MNT133,343 million, 88.0% of its total budget income. Of 
this amount, the MUB budgeted MNT88,460 million for investments, of which 19.0% was 
allocated to roads, the second biggest expenditure after reducing air pollution and major city 
construction projects, which account for 33.0%. The City Road Department (CRD) was allocated 
MNT1,160 million, 0.9% of the total budget expenditure, while the city road fund was given 
MNT9,460 million (7.0%). 
 
15. For 2011, the CRD budgeted MNT5,785 million for road construction and MNT1,850 
million for maintenance projects. The city road fund allocated MNT1,498 million (16.0%) to new 
road construction and improvement; MNT6,822 million (72.0%) to maintenance; and MNT1,140 
million (12.0%) to road database, equipment, and contingencies. 
 
16. CRD investment in road construction and maintenance has been increasing since 2007. 
The trend is expected to continue, especially as the MUB recognizes the urgent issues raised in 
the Study on City Master Plan and Urban Development Program of Ulaanbaatar City (footnote 
3), as reflected in its support of the investment program. The MUB will require an additional 
MNT15,004 million ($12.0 million) annually to pay for O&M requirements under the program 
tranches. The MUB budget income increased nearly 270.0% from 2007 to 2011. As the required 
amount is small compared with the scale of increases in total budget, the MUB can readily 
provide additional fund requirements for counterpart financing and to operate and maintain 
project components. 
 

2007 2008 2009 2010 2011 

Income 41,130 53,584 115,133 132,933 151,319 

Expenditure 35,621 39,203 46,653 71,453 129,283 
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