
Pakse Urban Environmental Improvements 
Project (RRP LAO 43316) 

 

ECONOMIC ANALYSIS  

1. Macroeconomic context. Although the economy of the Lao People’s Democratic 
Republic (Lao PDR) continues to grow, with gross domestic product (GDP) growth of 7.6% in 
2009, the challenge is to ensure that its development is broad-based, equitable, and sustainable. 
Despite the significant decline in poverty, inequality lingers.1 An imbalance still exists in the 
regional development of the Lao PDR, with limited coordination among provinces to maximize the 
gains presented by the local economy and its neighboring countries as well as trading partners.2 
Public investment spending has also been limited, constrained by weak domestic resource 
mobilization and lacking the focus to diversify the Lao PDR’s sources of economic growth. The 
Seventh National Socioeconomic Development Plan, 2011–2015, envisions moving closer to 
meeting the income and non-income Millennium Development Goals and adopting the appropriate 
technology, skills, and policy environment to enable the Lao PDR to graduate from its least-
developed country status by 2020. A key strategy of the plan involves identifying provinces and 
urban centers with the highest potential for rapid growth, improving their planning systems, and 
providing them with efficient infrastructure and services.    

2. Provincial and sector contexts. Pakse is the largest urban center in the southern 
Lao PDR and the capital of Champasack province. Since the mid-1990s, it has grown significantly 
to become a regional commercial and service center in the country and in the Greater Mekong 
Subregion (GMS). It is also rapidly becoming an important tourism hub and staging post for the 
southern Lao PDR and the GMS. Pakse is strategically located on the regional road network 
(Road 13) and is on an interconnector link between the main GMS corridors—the East–West 
Economic Corridor (EWEC) and the Southern Economic Corridor (SEC).3 Pakse district’s 
population was estimated at 77,647 in 2010, and is expected to double by 2030 based on an 
annual growth rate of 3%. The population of greater Pakse urban area4 was about 107,600 in 
2011, and is expected to grow to 138,700 by 2020 and 176,100 by 2030. Champasack’s GDP 
growth has averaged 9.8% since 2006, driven largely by industry and services, accounting for 
60% of total economic output in 2010 compared to 49% in 2006. Revenues from tourism, banking, 
transport, and construction have also surged. Tourism development, for instance, helps to 
stimulate local investments in tourism-related facilities and generate local employment. Pakse has 
significant natural attractions and is near major cultural and heritage sites such as Wat Phou. 
Tourist arrivals in Champasack province grew by an average of 20% per annum since 2005, 
especially through the borders with Cambodia and Thailand.5 The Ministry of Information and 
Culture’s recent statistics show that international arrivals in Champasak province increased from 
301,669 in 2010 to 393,000 in 2011. 

3. Economic rationale for government intervention. Projections of Champasack 
province’s economic growth underscore the need for increased quality, reliability, and coverage of 
infrastructure and environmental services in Pakse, its provincial capital. These services—such as 
water supply and sanitation, roads and drainage, and solid waste management (SWM)—can be 
classified near public or public goods where private markets cannot operate efficiently, thus 
justifying public intervention. Pakse, located at the confluence of the Mekong and Xedon rivers, is 
also prone to flooding—necessitating public investments in the drainage and storm-water system 
and riverbank protection. Pakse’s successful transformation into a regional economic and tourism 

                                                
1
 Ministry of Planning and Investment. 2010. Seventh National Socio-Economic Development Plan, 2011–2015. Vientiane.    

2
  The international and regional economic integration of the Lao PDR includes multiparty trade cooperation, the 

Association of Southeast Asian Nations (ASEAN) and regional economic cooperation such as the Greater Mekong 
Subregion (GMS), trade negotiations within ASEAN and related countries, and the Asia-Pacific Trade Agreement.   

3
   EWEC passes Viet Nam, the Lao PDR, Thailand, and Myanmar, and SEC passes Viet Nam, Cambodia, and Thailand. 

4
   Includes Pakse district and 13 villages in Phonthong district and four villages in Bachiang districts. 

5
  Pakse Tourism Development (accessible from the list of linked documents in Appendix 2 of the report and 

recommendation of the President). 
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center of southern Lao PDR depends on its ability to provide urban infrastructure and sustainably 
deliver urban services to support its increasing urbanization and accelerating economic growth.  

4. Economic analysis of subprojects. The project contributes significantly to the improved 
economic welfare of Pakse residents. An economic analysis was conducted following ADB’s 
guidelines and best practices,6 and is based on forecasts of capital and operating costs. The 
estimated costs and benefits of the subprojects were valued at their economic prices using the 
domestic price numeraire, which adjusts border price equivalent values to their equivalent 
domestic prices and entails the application of shadow price adjustments to convert the estimated 
financial costs to their equivalent. The shadow price adjustment factors used were: foreign costs 
(1.11), unskilled labor (0.65), skilled labor (1.00), and local materials (1.00). Capital and recurrent 
costs, inclusive of physical contingencies, in constant 2011 prices were also converted into 
economic costs by subtracting all transfer payment, including taxes and duties, and applying 
shadow price adjustment factors. Net economic benefits of subprojects were assessed for not 
more than 20 years from inception, with the exception of a few subprojects involving small 
drainage improvement, where net benefits were assessed for 10 years. 

5. Improved solid waste management. The proposed project SWM component expands 
the capacity of the existing collection and management system in Pakse. This was in response to 
a demand for more coverage and quality of urban services resulting from greater urbanization, 
commercial activities, and tourism. Tourist arrivals in Champasack province have grown by an 
average of 20% per annum since 2005. This rate of growth continues to stimulate local 
investments in hotels and other tourism-related facilities, including the supporting urban amenities. 
The major economic benefits of the proposed improvements in solid waste collection and 
controlled disposal in Pakse were quantified from the anticipated increased tourist arrivals arising 
from the with-project scenario. A similar analysis was done in the project completion report for the 
GMS Mekong Tourism Development Project, where environmental improvements for Tien Giang 
and Sam Mountain in Viet Nam were similar to those in Pakse.7 Assumptions used to calculate 
the incremental tourism benefits of SWM in Pakse are in Table 1.  

Table 1: Assumptions for Benefit Calculations—Solid Waste Management 

Item 2012–2015 2016–2020 2021–2025 2026–2030 2031–2035 

Without 
project

a 
Annual tourist growth rate (%) 

 

10.00 8.00 7.00 6–6.25 5–5.25 

Average tourist stay (days) 
 

1.00 1.00 1.00 1.00 1.00 

Tourist spending ($/day) 
 

45.00 45.00 45.00 45.00 45.00 

With 
project

a
 

Annual tourist growth rate (%) 
 

10.00 9.00 8.50 7.50 6.50 

Average tourist stay
b 

(days) 
 

1.75 1.75 1.75 1.75 1.75 

Tourist spending ($/day) 
 

45.00 45.00 45.00 45.00 45.00 

Share of tourism benefits attributed to solid 
waste management improvements (%) 

 

30.00 30.00 30.00 30.00 30.00 

a ―
Project‖ refers mainly to combined improvements in solid waste management and drainage and storm-water management. 

b 
There is no quantitative study of the effects of urban improvements on tourism in Pakse. Given the complete 

absence of knowledge, the incremental stay was estimated using the concept of mathematical expectation. 
Source: Project preparatory technical assistance consultant’s estimates, based on tourism statistics from Lao 
National Tourism Administration. 

6. The base case economic internal rate of return (EIRR) for the solid waste subproject is 
15.8%, compared with the minimum economic return of 12% required for an ADB-financed 
project. A summary of the economic appraisal of the SWM component is in Table 2. Results of the 

                                                
6
  ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila; ADB. 1994. Framework for the Economic 

and Financial Appraisal of Urban Development Sector Projects. Manila; ADB. 2002. Handbook for Integrating Risk 
Analysis in the Economic Analysis of Projects. Manila. 

7
  ADB. 2011. Completion Report: Greater Mekong Subregion Mekong Tourism Development Project. Manila 

(Appendix 13, pp. 88–89). 
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sensitivity analysis for the economic appraisal of the SWM component indicate a greater 
sensitivity to changes in benefit levels than to cost factors. 

Table 2: Economic Evaluation of Solid Waste Management Subprojects 
Base Case/Sensitivity  

Base Case EIRR 15.80% 

Sensitivity Tests:  
Case 1: Capital Costs +10%  
     EIRR   14.90% 
     Switching Value 49.00 
     Sensitivity Indicator 2.04 
Case 2: O&M Cost +10%  
     EIRR   15.30% 
     Switching Value 295.00 
     Sensitivity Indicator 0.00 
Case 3: Benefits –10%  
     EIRR   14.20% 
     Switching Value 22.00 
     Sensitivity Indicator 0.05 
Case 4: Combination of Cases 1, 2, 3 

     EIRR   12.80% 
     NPV ($ million) 0.31 
     % Drop in NPV 80.30% 
Case 5: Benefits delayed by 1 year 

     EIRR   12.60% 
     NPV ($ million) 0.23 
     % Drop in NPV 85.70% 

EIRR = economic internal rate of return, NPV = net present value, O&M = operation and maintenance. 
Note: In 2012 prices. 
Source: Project preparatory technical assistance consultant’s estimates. 

7. Drainage and stormwater. The proposed drainage and stormwater subprojects aim to 
reduce flooding and ponding in nine catchments in Pakse district. The rapid urbanization of Pakse 
and its adjacent districts is placing enormous pressure on the drainage systems. Urbanization 
interferes with natural flood and drainage patterns, increasing the magnitude and frequency of 
floods and jeopardizing people, property, and social and economic activities. The proposed 
drainage and storm-water civil works include (i) stormwater pumping stations at three existing flap 
gate locations (Houay Wat Chin, Houay Boung Udom, and Houay Ban Kea); (ii) a new flap gate 
and pumping station at Houay Phaktop; and (iii) about $3 million of priority drainage works, mainly 
in the central urban areas. Anticipated economic benefits are based on the estimated savings 
from reduced flood damages and losses.8 Allowance was made for the unit benefit to rise by 7% 
per annum, in line with a conservative forecast of GDP growth in Champasack province. 
Assumptions of the reduced damage benefits calculation are in Table 3. 

8. The base case EIRRs ranged from 21.8% to 39.7%, which are higher than the 12.0% 
minimum EIRR required for an ADB-financed project, and demonstrate the considerable economic 
contribution of the proposed subprojects to the affected villages. Sensitivity analysis shows that the 
EIRRs will be most vulnerable to changes in the anticipated benefits from the subproject. Capital 
costs will have to increase by 59.0% to 101.5%, while benefits will require a reduction of 50.0% to 
96.5% for the EIRRs to drop to the minimum economic yield (Table 4).9 

9. Riverside protection. Erosion along the banks of the Mekong and Xedon rivers has 
become a major problem for Pakse. While riverbank protection is expensive, the loss of valuable 
riverside land and property has a higher social, cultural, and economic cost. Slippage of the

                                                
8
  Based on land values and flood damage estimates in Pakse obtained from the provincial Land Management Authority. 

9
 The calculation of EIRRs and results of the sensitivity analysis, including those for Houay Deua and Houay 

Phonkoung (the smallest proposed subprojects) were also completed. 
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Table 3: Assumptions for Benefits Calculation (Drainage and Stormwater Management) 

Item  Houay 
Boung Udom 

Hong 
Pakhtop 

Houay 
Ban Kea 

Houay 
Wat Chin 

Sanamxay Houay Non 
Maixak 

Sanamxay 
Houay Bang Yo 

Houay 
Deua 

Houay 
Phonkoung 

Flood-affected land area (m
2
) 208,000 67,000 545,000 392,000 1,124,000 455,000 739,000 47,100 27,000 

Frequency of flooding (years) 2 2 2 2 2 2 2 2 2 

Estimated unit cost of flood 
repairs ($ per m

2
) 1.32 0.80 1.06 1.06 0.65 0.98 0.63 0.33 0.25 

Annual unit value of avoided 
damage with project  
($ per m

2
) 0.66 0.40 0.53 0.53 0.32 0.49 0.31 0.16 0.12 

Share of annual unit value 
attributed to subproject 65% 65% 65% 65% 65% 65% 65% 65% 65% 

m
2
 = square meter. 

Source: Project preparatory technical assistance consultant’s estimates based on information from Land Management Authority, Champasack Province. 

Table 4:  Economic Evaluation of Drainage and Stormwater Subprojects 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EIRR = economic internal rate of return, NPV = net present value, O&M = operation and maintenance. 
Source: Project preparatory technical assistance consultant’s estimates. 

Base Case/Sensitivity 
Houay 

Boung Udom 
Hong  

Phaktop 
Houay 

Ban Kea 
Houay  

Wat Chin 
Sanamxay Houay Non 

Maixak 
Sanamxay 

Houay Bang Yo 

Base Case EIRR 37.20% 28.90% 31.80% 39.70% 24.50% 38.20% 21.80% 

Sensitivity Tests:  

Case 1: Capital Costs +10% 

     EIRR   34.70% 27.10% 29.50% 36.80% 22.70% 35.50% 20.10% 
     Switching Value 101.50 92.50 87.60 95.40 69.00 98.00 59.00 
     Sensitivity Indicator 0.99 1.08 1.14 1.05 1.45 1.02 1.70 
Case 2: O&M Cost +10% 

     EIRR   36.10% 28.60% 31.50% 39.40% 24.20% 37.90% 21.50% 
     Switching Value 232.90 585.40 684.20 726.30 397.50 939.00 299.00 
     Sensitivity Indicator 0.43 0.17 0.15 0.14 0.25 0.11 0.33 
Case 3: Benefits –10% 

     EIRR   34.10% 27.20% 29.20% 36.80% 22.30% 35.40% 19.80% 
     Switching Value 82.20 96.50 78.30 93.90 57.20 94.00 50.00 
     Sensitivity Indicator 1.22 1.04 1.28 1.07 1.75 1.06 2.00 

Case 4: Benefits delayed by 1 year 

     EIRR   27.80% 24.50% 26.50% 33.30% 20.10% 32.10% 17.70% 
     NPV ($’000) 249.80  255.00  594.50  489.60  511.90  544.70  248.80  
     % Drop in NPV 25.90  24.00  23.30  19.30  32.60  19.50  39.90  
Case 5: Combination of Cases 1 and 2 

     EIRR   29.70% 23.90% 25.60% 31.10% 20.10% 30.20% 17.90% 
     NPV ($’000) 248.40  252.80  590.90  477.10  528.70  534.20  267.00  
     % Drop in NPV 26.30  24.70  23.70  21.40  30.40  21.10  35.60  
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riverbanks during floods also affects flood embankments, which could lead to breach or overtopping 
of the embankments by the main rivers and severe flooding. About 200 households in Thaluang and 
Phabath villages reside along the left bank of the Xedon River and are vulnerable to potential loss of 
their houses to erosion. A large area of land has also eroded upstream of the French Bridge. 
Anticipated economic benefits from the proposed riverbank protection along the Xedon were 
quantified by estimating the saving in value of land threatened with loss by erosion.10 A summary of 
the assumptions for land value saving calculation is in Table 5. 

Table 5: Assumptions for Benefits Calculation – Riverbank Erosion Protection 
 Item   Xedon Left Side Xedon Right Side Xedon at Wat Ban Kea 

Estimated value of land without project ($/m
2
) 212 80 106 

Estimated value of land with project ($/m
2
) 

 
350 200 250 

Land value saved because of project ($/m
2
) 

 
138 120 144 

Estimated urban land area protected (m
2
) 

 
28,889 27,449 17,760 

Annualized unit land value saving ($/m
2
) 

 
28 24 29 

Share of unit land value saving attributed to 
subproject 

  95% 95% 95% 

m
2
 = square meter. 

Source: Project preparatory technical assistance consultant’s estimates. 

10. The economic viability of the proposed river protection subprojects is in Table 6. Base 
case EIRRs were calculated and varied from 26.2% to 30.9%—exceeding ADB’s 12% required 
minimum economic yield and confirming the economic robustness of the proposed subprojects. 
Sensitivity analysis showed that the EIRRs are most vulnerable to changes in anticipated 
benefits, i.e., increases in land values from riverbank protection. This was based on parameters, 
including a 10% increase in costs (due to delayed or prolonged implementation and inflationary 
factors), a 10% decrease in benefits (due poor quality implementation), and delays in the 
realization of benefits (due to failure to establish an efficient implementing agency).    

Table 6: Economic Evaluation of Riverside Protection Subprojects 
Base Case/Sensitivity Xedon Right Side Xedon Left Side Xedon at Wat Ban Kea 

Base Case EIRR 26.60% 30.90% 26.20% 

Sensitivity Tests:  
Case 1: Capital Costs +10%    
     EIRR   24.60% 28.70% 24.10% 
     Switching Value 71.50 85.80 69.80 
     Sensitivity Indicator 1.40 1.17 1.43 
Case 2: O&M Cost +10%    
     EIRR   26.30% 30.60% 25.80% 
     Switching Value 471.00 762.00 445.00 
     Sensitivity Indicator 0.21 0.13 0.22 
Case 3: Benefits –10%    
     EIRR   24.30% 28.40% 23.80% 
     Switching Value 62.60 75.30 61.10 
     Sensitivity Indicator 1.60 1.33 1.64 
Case 4: Benefits delayed by 1 year   
     EIRR   22.10% 26.40% 22.10% 
     NPV ($’000) 1.75  2.56  1.34  
     % Drop in NPV 25.60 20.80  25.60  
Case 5: Combination of Cases 1 and 2   
     EIRR   22.50% 25.50% 21.80% 
     NPV ($’000) 1.76  2.51  1.33  
     % Drop in NPV 25.00  22.50  26.00  

EIRR = economic internal rate of return, NPV = net present value, O&M = operation and maintenance. 
Source: Project preparatory technical assistance consultant’s estimates. 

                                                
10

 Based on Land Management Authority views of the value of the land with the erosion threat and its value protected 
from erosion, together with the project preparatory technical assistance consultants’ identification of erosion patterns. 




