
Vientiane Sustainable Urban Transport Project (RRP LAO 45041) 
 

ECONOMIC ANALYSIS 
 

A. Vientiane Urban Mobility 
 

1. Mobility in Vientiane faces several challenging issues:  
(i) private travel modes are favored over public and nonmotorized transport;  
(ii) the Vientiane Capital State Bus Company (VCSBC)’s, stops, and frequencies are 

not aligned with demand since the state bus company focuses on longer-
distance routes due to their higher fare revenues; 

(iii) passengers incur extra travel time and fare costs since every urban bus route 
begins and ends at the city’s central bus station (the average bus trip currently 
takes a total of 28 minutes including time spent waiting and walking, compared to 
3 minutes for a trip made via motorcycle and 6 minutes for one made via car);  

(iv) the free on-street parking policy in the city’s core area subsidizes private travel 
modes; encourages overuse of on-street parking; leads to prevalent illegal 
parking on sidewalks; imposes increased trip distance, time costs, and road 
accident risk on pedestrians and other nonmotorized modes of travel; and 
encourages spending time searching for parking spaces, resulting in more 
vehicle-kilometers traveled, higher carbon emissions, and a worsening urban 
environment; and 

(v) there is no single transport management body responsible for the performance of 
the entire urban transport system.  

 
B. Forecasted Travel Demand 
 
2. Demand forecasting. Daily motorized travel demand in Vientiane was estimated from 
traffic survey data conducted by project preparatory technical assistance consultants.1 
Forecasted changes in total travel demand are based on expected growth rates of Vientiane 
regional gross domestic product (GDP), per capita regional GDP, and income elasticities. An 
average long-run income elasticity of 0.5 was applied to expected rates of growth of Vientiane’s 
regional GDP to determine the number of daily person trips and their expected growth in the 
project area (Table 1).2  
 

 Table 1: Daily Travel Demand  
Item  2013 2018 2020 2025 2040 
Vientiane regional GDP growth (%) - 9.2 8.1 8.1 6.9 
Person trips annual growth rate (%) - 4.5 4.0 4.0 3.0 
Daily person trips (number) 594,384 740,785 801,254 974,913 1,518,883 

GDP = gross domestic product. 
Source: Asian Development Bank estimates. 
 
3. Travel demand by mode. The estimated trip demand by mode for the with and without 
project cases is summarized in Table 2. Growth rates of car trips were forecast using long-run 
per capita income elasticities of demand for car ownership and vehicle fuel consumption.3 
Income elasticities of 1.6 (for 2013–2018), 1.7 (for 2019–2025), and 1.1 (for 2026–2040) were 

1  ADB. 2014. Vientiane BRT Conceptual Design, Final Report. Consultant’s Report. Manila (TA 7964-LAO). 
2  P. Goodwin, J. Dargay, and M. Hanly. 2004. Elasticity of Road Traffic and Fuel Consumption with Respect to Price 

and Income: a Review. Transport  Reviews. 24 (3).   
3  No specific study of income elasticity of car travel demand or its indicators was found for Vientiane or the Lao 

People’s Democratic Republic (Lao PDR). Studies of international experience found elasticities are greater than 1 
in countries including India, Indonesia, and Thailand. A similar value was therefore assumed for Vientiane. 
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applied to estimated Vientiane per capita regional GDP growth rates, to determine the forecast 
of car travel demand growth. Motorcycle travel demand was assumed to have an income 
elasticity similar to a basic necessity.4 
 

Table 2: Daily Travel Demand by Mode 
(Vehicle Trips per Day) 

Travel Mode 2013 2018 2021 2025 2040 
Without Project      
Car  149,078 234,426 297,983 410,304 817,237 
Motorcycle 400,968 462,237 486,554 520,980 658,094 
Tuk-tuka 40,582 40,385 40,191 39,934 39,863 
Bus 3,756 3,737 3,719 3,696 3,689 
Total 594,384 740,785 828,448 974,913 1,518,883 
      
With Project      
Car  149,078 234,426 292,842 406,871 797,107 
Motorcycle 400,968 462,237 452,977 470,551 569,888 
Tuk-tuk 40,582 40,385 32,922 38,996 60,755 
Bus 3,756 3,737 49,707 58,495 91,133 
Total 594,384 740,785 828,448 974,913 1,518,883 

a A tuk-tuk is a motorized tricycle. 
Source: Asian Development Bank estimates. 
 
C. Cost–Benefit Analysis 
 
4. The assessment covered 26 years, including 6 years of implementation and 20 years of 
operations. The analysis was conducted in 2014 constant prices, using the world price 
numeraire. A standard conversion factor of 0.9 was applied to non-tradable items. Since the 
project is expected to employ mostly skilled urban labor, the opportunity cost of the labor was 
assumed to equal the market wage rate. 
 
5. Costs. The project economic costs include the resource costs of (i) project investment, 
including bus rapid transit bus fleet expansion; (ii) bus operation and maintenance plus renewal; 
and (iii) operation and recurrent maintenance of project facilities other from buses, estimated at 
2% of the capital value, and renewal cost based on design life. A least-cost analysis was 
conducted comparing the project with a smaller-scale public transport option. The project has 
greater output to economic costs that does the smaller alternative concept.  
 
6. Benefits. Four sources of benefits were estimated: (i) vehicle operating cost (VOC) 
savings, (ii) savings in travel time including waiting and walking time for bus passengers, (iii) 
reduced road collision costs, and (iv) avoided VOCs and in-vehicle time spent looking for 
parking spaces. Benefits were phased in during the first 3 years after project completion at rates 
of 70% of the expected full amount in year 1, 80% in year 2, and 90% in year 3.  

 
7. VOC savings were calculated using an international transport planning tool, using with 
and without project average daily vehicle-kilometers per passenger trip, based on transport 
modeling done during the project preparatory technical assistance (Footnote 1). In-vehicle time 
savings are based on an assumed 2015 value of time of $1.45 for cars, $0.88 for motorcycles, 

4  Following annual growth of 16.5% during 2005–2010, Vientiane motorcycle registration grew at a reduced annual 
rate of 11% between 2010 and 2012. For cars the growth rate rose from 16.7% in 2010 to 18.1% in 2012. 
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$1.25 for tuk-tuks (motorized tricycles), and $0.92 for buses. The value of time is assumed to 
grow annually by 5% during 2015–2020, 3% during 2020–2025, and 2% during 2025–2040, 
similar to the expected growth of per capita GDP in the Lao People’s Democratic Republic (Lao 
PDR). Bus passenger time savings are based on an average bus trip waiting time of 12.4 
minutes and an average bus trip walking time of 15.8 minutes without the project, and an 
average bus trip waiting time of 6.5 and an average bus trip walking time of 15.2 minutes with 
the project. 
 
8. Road collision impact reduction savings are based on a road collision fatality rate of 0.18 
per million vehicle-kilometers and a non-fatal injury rate of 10.86 per million vehicle-kilometers 
based on 2013 World Bank Global Road Safety Facility data on road accidents in the Lao PDR. 
The cost of fatal injuries is valued at the equivalent of $34,000 per person, and the cost of non-
fatal injuries is valued at $950 per person. The road collision impact cost will grow annually by 
5% during 2015–2020 and 3% during 2020–2040, similar to the estimated per capita GDP 
growth in the Lao PDR.  
 
9. Reduction of time spent looking for parking spaces is based on the assumption that the 
parking scheme operates 13 hours a day and the parking spaces are assumed to be occupied 
50% of the time. It is assumed that each car parks for 1.5 hours and each motorcycle parks for 
3 hours, with the durations reduced over time. Only the avoided in-vehicle time and VOCs spent 
looking for a parking space were used in estimating the parking-related benefit.  
 
10. Assessment results. The project economic internal rate of return (EIRR) is 17.0% and 
the net present value, discounted at 12%, is $27.23 million equivalent. VOC savings due to 
increased use of public transport and travel time savings underpin the economic viability. The 
EIRR remains above 12% with the inclusion of benefits from public transport VOC savings and 
time savings only.  
 
D. Sensitivity and Risk Analysis 
 
11. Sensitivity analysis was carried out to test the effects of negative changes in the key 
parameters that determine the benefits and costs. The project remained economically viable 
under three scenarios: total benefits reduced by 20 per cent, total costs increased by 20 per 
cent, and the combination of benefits reduced by 15 per cent and costs increased by 15 per 
cent. Details of the results are shown in Table 4. Economic viability was also found to withstand 
a delayed start of benefits of up to three years. The EIRR with the start of benefits delayed by 1, 
2, and 3 years was 15.7, 14.5, and 13.5 per cent respectively. The sensitivity analysis indicates 
that benefits would have to decrease by 31% or costs would have to increase by 44% for the 
EIRR to reach the level of 12%. Such large changes are not expected to occur. 
   

Table 3: Sensitivity of Economic Viability Indicators 

Item 
EIRR 
(%) 

  NPV  
($ million) 

Sensitivity 
Values 

(%) 
Base case 17.0 27.23  
Benefits decrease by 20% 13.9 9.51 31 
Costs increase by 20% 14.5 15.00 44 
Benefits decrease by 15% and costs 
increase by 15% 12.9 4.74  

EIRR = economic internal rate of return, NPV = net present value. 
Source: Asian Development Bank estimates. 
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Table 4: Analysis of Economic Viability Indicators 
 ($ million) 

Year 

Costs 

Total 
Costs 

Benefits 

Total 
Benefits  

Net 
Benefits  

Investment 
Cost 

Renewal 
Cost 

O&M 
Cost 

VOC 
Savings 

Time 
Savings 

Reduced 
Vehicle 

Collisions 

Time and VOC 
Savings due to 

Parking 
2015 5.16  0.00  0.00  5.16  0.00  0.00  0.00  0.00  0.00  (5.16) 
2016 3.72  0.00  0.00  3.72  0.00  0.00  0.00  0.00  0.00  (3.72) 
2017 7.36  0.00  0.00  7.36  0.00  0.00  0.00  0.00  0.00  (7.36) 
2018 26.39  0.00  0.00  26.39  0.00  0.00  0.00  0.00  0.00  (26.39) 
2019 28.97  0.00  0.00  28.97  0.00  0.00  0.00  0.00  0.00  (28.97) 
2020 4.25  0.00  0.00  4.25  0.00  0.00  0.00  0.00  0.00  (4.25) 
2021 0.00  0.00  2.39  2.39  9.50  2.52  1.11  2.75  11.12  8.73  
2022 0.60  0.00  2.55  3.15  10.23  2.60  1.24  2.99  13.65  10.50  
2023 0.62  0.00  2.72  3.34  11.01  2.68  1.39  3.25  16.49  13.15  
2024 0.64  0.00  2.91  3.55  11.85  2.75  1.55  3.54  19.69  16.13  
2025 0.66  0.00  3.12  3.79  12.76  2.82  1.73  3.84  21.16  17.37  
2026 0.68  0.00  3.30  3.98  13.96  2.99  1.87  4.09  22.90  18.92  
2027 0.70  0.00  3.47  4.17  15.27  3.16  2.01  4.35  24.78  20.61  
2028 0.73  0.00  3.65  4.38  16.71  3.34  2.16  4.62  26.83  22.45  
2029 0.75  0.00  3.85  4.60  18.28  3.52  2.33  4.91  29.04  24.44  
2030 0.78  12.83  4.06  17.66  20.00  3.71  2.51  5.22  31.44  13.78  
2031 0.80  0.00  4.23  5.03  21.88  3.91  2.70  5.55  34.04  29.01  
2032 0.83  18.99  4.47  24.28  23.94  4.11  2.91  5.90  36.86  12.58  
2033 0.85  0.00  4.73  5.58  26.19  4.31  3.13  6.27  39.91  34.33  
2034 0.88  0.00  5.01  5.89  28.65  4.52  3.38  6.67  43.22  37.33  
2035 0.91  2.83  5.31  9.05  31.35  4.73  3.64  7.09  46.81  37.76  
2036 0.94  0.00  5.64  6.58  34.30  4.94  3.91  7.54  50.70  44.11  
2037 0.97  0.00  5.99  6.96  37.53  5.16  4.22  8.01  54.91  47.95  
2038 1.00  0.00  6.35  7.36  41.06  5.37  4.54  8.52  59.48  52.13  
2039 1.03  0.00  6.75  7.78  44.92  5.57  4.89  9.06  64.44  56.65  
2040 (16.63) 12.83  7.17  3.36  49.15  5.77  5.26  9.63  69.81  66.45  

O&M=operation and maintenance; VOC=vehicle operating cost 
    

EIRR 17.0% 

        
NPV (12%) 27.23 

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

( ) = negative. 
Source: Asian Development Bank estimates 

 


