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ECONOMIC AND FINANCIAL ANALYSIS 
 

I. INTRODUCTION 
 

A. Project Outline 

1. The proposed project targets the four northern provinces (FNP) of Houaphan, 
Louangphabang, Xaignabouli, and Xiangkhouang. It is aligned with the following impacts: market-
driven and safe agricultural products developed, and rural areas integrated into the national 
economy.1  
 
2. The project will have the following outcome: high-value agricultural production, natural 
resources management, status of women, and community nutrition improved. The 7-year project 
will be implemented from 2020 to 2026. It has a sector modality and four outputs:  
 

(i) Market-oriented agricultural production increased. This will involve (a) market-
driven production plans for each of the productive rural infrastructure (PRI) 
subprojects, (b) 200 matching grants to increase the capacity of agribusiness 
enterprises, and (c) agriculture extension services.  

(ii) Watershed ecological services protected. In Houaphan and Xiangkhouang, 
nine participatory land use plans will be prepared for each of the four PRI 
subproject catchments, covering 37 villages and 223,000 hectares (ha), increasing 
the area under perennial land use by 10%. 

(iii) Command area irrigation reliability improved. An estimated 18 PRI subprojects 
will be modernized to support wet season irrigated agriculture (WSIA) on an 
estimated 4,200 ha and dry season irrigated agriculture (DSIA) on 4,200 ha, 
supported by 100 kilometers (km) of year-round access roads. Training will be 
provided to 120 water user groups (WUGs), from which 18 water user associations 
(WUA) will be formed. 

(iv) Nutrition awareness and facilities improved. In Houaphan and Xiangkhouang 
provinces, the project will (a) implement the National Nutrition Strategy and Plan 
of Action, 2016–2020 in six districts with nutrition-sensitive agriculture; (b) 
establish 104 village nutrition schools; and (c) provide water, sanitation, and 
hygiene facilities in the communities of the eight PRI subprojects.the project will  

  
3. Parallel collaborative cofinancing is anticipated from the International Fund for Agricultural 
Development through a project expected to be approved in late 2019. The International Fund for 
Agricultural Development will align its support to outputs 1 and 3 with the goal of strengthening: 
commercial agricultural capacity, WUGs and WUAs to manage water control systems, and market 
connectivity. A German development cooperation through Deutsche Gesellschaft für 
Internationale Zusammenarbeit project will align its support with output 2 to finance watershed 
conservation and climate change mitigation in Houaphan, Louangphabang, and Xaignabouli, with 
approval expected within 2019.2 
  
 
 

                                                           
1 Government of the Lao People’s Democratic Republic (Lao PDR). 2016. 8th Five-Year National Socio-Economic 

Development Plan (2016–2020). Vientiane. 
2  Development Coordination (accessible from the list of linked documents in Appendix 2). 
 

http://www.adb.org/Documents/RRPs/?id=50236-002-3
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B. Demand Analysis  

4. The government recognizes the importance of PRI and plans continued investment in it.3 
The Ministry of Agriculture and Forestry has a successful record of implementing PRI projects 
and a substantial portfolio financed by the Asian Development Bank (ADB).4 The agriculture 
sector faces physical constraints because of topography and terrain, limited arable land, a 
fragmented domestic market, the declining quality of natural resources, and weak government 
capacity.  
 
5. Economic constraints include the subsistence nature of agricultural practices, limited 
exposure to market-oriented agriculture, insufficient coverage and quality of PRI to meet demand, 
and limited financial and technical capacity to maintain it. Capacity constraints include the weak 
institutional management and technical capacity of public agencies, a limited capacity and 
agribusiness skills base for modern and sustainable agriculture production, and constrained 
government capital and recurrent budgets. The Lao People’s Democratic Republic (Lao PDR) is 
also highly vulnerable to climate change.  
 
6. In recognition of these constraints, the government plans to invest in modernizing small- 
to medium-scale irrigation schemes to support dry season agriculture to produce high-value crops 
(HVCs), as well as catchment areas, watershed protection, and support for value-added 
production chains and marketing. 
 
C. Project Rationale 
 
7. The project will modernize about 18 PRI schemes to enable DSIA, with comprehensive 
irrigated farming systems for production. Users, organized into WUGs and WUAs, will adopt a 
proactive and responsive approach to maintaining the infrastructure. Support to WUGs and WUAs 
will help them sustain irrigation infrastructure and promote diversification into nutritious crops, 
improving local availability and diets. As the project will modify schemes that only supplement 
rainfall for wet season rice, to be able to provide year-round irrigation, these levels of gains will 
be possible. 
 
8. The northern uplands have a risk of catchment land conversion and land uses that degrade 
the watershed services on which hydrological functions depend. The loss of storage capacity, 
rapid evacuation of water, and potential contamination of water with sediment and silt are linked 
to these activities and put dry season irrigation at risk. The project will protect catchment 
functionality through sustainable forest management and the promotion of deforestation-free 
agricultural practices.   
 
D. Project Alternatives 
 
9. Screening criteria and field visits were used to create a short list of priority subprojects 
eligible for ADB financing in each of the FNP.5 Four representative subprojects (RSPs) were 
selected from the short list, one from each province, for which feasibility and due diligence was 
carried out in accordance with ADB and government requirements.6 Engineering design and costs 

                                                           
3  Government of the Lao PDR, Ministry of Agriculture and Forestry. 2015. Agriculture Development Strategy to 2025 

and Vision to the Year 2030. Vientiane. 
4  Sector Assessment (Summary): Agriculture, Natural Resources, and Rural Development. 
5  Project Administration Manual (accessible from the list of linked documents in Appendix 2). 
6  Nam Pua Representative Subproject Design Document, Nam Tong Representative Subproject Design Document, 

Nam Seng Representative Subproject Design Document, and Nam Phieng 1 and 2 Representative Subproject 
Design Document (accessible from the list of supplementary documents in Appendix 2). 
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were prepared, along with socioeconomic investigation, at each RSP location. The engineering 
design investigated least-cost options to reduce the capital investment costs and to ensure 
efficient operation and sustainability. Additional subprojects’ design processes are detailed in the 
project administration manual.7  
 

II. ECONOMIC ANALYSIS 
 
10. The economic analysis is conducted from the national perspective of the overall economy 
and is prepared in accordance with ADB’s Guidelines for the Economic Analysis of Projects.8  The 
future benefits are weighed against the investment costs, with the economic performance 
measured by the economic internal rate of return (EIRR) and the economic net present value 
(ENPV), at an economic opportunity cost of capital of 9%.9 Separate economic analyses are 
prepared for each of the four RSPs following a cost–benefit analysis, based on with and without-
project scenarios. 
 
11. The following assumptions are applied to the economic analysis: 

(i) Costs are expressed in kip (KN); where necessary, United States dollar costs are 
converted at an exchange rate of KN8,517 = $1.00 (March 2019). 

(ii) Financial input and output prices are based on the prices relevant to the locations 
as recorded during field work and surveys that were conducted during the project 
preparation. These reflect farm gate prices and exclude the economic value from 
farm gate to final consumer. 

(iii) Incremental income is estimated on the with and without-project scenarios. 
(iv) Economic output in the without-project scenario is assumed to be the same as the 

current situation, i.e., no reduction in output. 
(v) The analysis uses the domestic currency numeraire. The shadow exchange rate 

factor is 1.03 and the shadow wage factor is 0.9. 
(vi) International trade inputs and outputs are valued at border parity. 
(vii) No salvage values are included at the end of the project’s economic life. 
(viii) The analysis is conducted in the domestic currency numeraire. 

 
A. Representative Subprojects 

12. Nam Seng representative subproject is in Nan District of Louangphabang Province, 
about 70 km from Louangphabang City. The RSP comprises two sections. Section one has two 
subcommand areas served by the main canal 1 (MC1) and MC2, with a total area of 350 ha that 
receives irrigation water during both the wet and dry seasons. Section two includes a new 
command area supported by secondary canal 1 (SC1) of 264 ha, which relies on rainfall for wet 
season rice production and provides minimal production during the dry season. Making water 
reliably available in the SC1 subcommand area will allow the expansion of WSIA and DSIA, 
enabling the production of HVCs including vegetables, particularly green soybeans, which are in 
high demand in the People’s Republic of China (PRC). 
 
13. Nam Tong representative subproject has three beneficiary villages with 114 households 
in Paek district of Xiangkhouang Province. The scheme has a total command area of 173 ha and 
is composed of two subcommand areas: headwork weir 2 (HW2) diverts water to 50 ha and HW3 

                                                           
7 Project Administration Manual (accessible from the list of linked documents in Appendix 2). 
8 ADB. 2017. Guidelines for Economic Analysis of Projects. Manila. 
9 Details of the financial and economic prices of outputs and inputs, crop budget per ha per cropping period for each 

crop grown in the command area, and calculation of incremental benefits are in the Detailed Economic and Financial 
Analysis (accessible from the list of linked documents in Appendix 2). 
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diverts water to an additional 123 ha. The subcommand areas are located on both sides of the 
Nam Tong River. The canals provide water for field-to-field flow for wet season paddy production. 
HW2 and HW3 only divert water during the wet season for rice cultivation. Irrigation water is 
delivered for DSIA, and dry season cropping is limited to small areas of vegetable production 
estimated at only 12% of the total command area. Fallow land is used for grazing cattle on the 
crop residue during the dry season. The RSP will supply water to support WSIA and DSIA in the 
two subcommand areas and allow the production of HVCs, especially vegetables and fodder to 
support the local livestock production. 
 
14. Nam Pua representative subproject is in Viengxay district, Houaphan Province and has 
a total command area of 70 ha. The subproject area has 175 households with an average 
landholding of 0.38 ha. Only 57% of the command area can be irrigated reliably during the wet 
season for paddy production, while 43% receives less than adequate water. Water reaches only 
55% of the area during the dry season, with long intervals between irrigations, since the single 
high-volume main canal has low efficiency. The RSP will supply water to support WSIA and DSIA 
throughout both seasons. It will enable the expansion of HVC production, especially vegetables, 
in the dry season for the whole command area; and allow the adoption of modern irrigation 
facilities.  
 
15. Nam Phieng representative subproject is located in Phieng district of Xaignabouli 
Province, about 20 km from Xaignabouli City. The irrigation command area has 706 ha in two 
subcommand areas: 316 ha in Nam Phieng 1 and 390 ha in Nam Phieng 2. The entire area is 
irrigated during the wet season for paddy production, but only 16% of the subcommand area can 
be irrigated during the dry season in Nam Phieng 1 and 30% in Nam Phieng 2. Paddy is produced 
in both the wet and dry seasons. A PRC company introduced soybean in the dry season of 2018 
for the PRC’s green bean market. The other crops in this scheme are green vegetables, sweet 
corn, and garlic. The RSP will supply water to support irrigated agriculture throughout the wet and 
dry season areas; and enable the expansion of HVCs, including green soybean production on 
44% of the area, with the balance used for dry season paddy production. 

B. Project Costs  

16. The 7-year project is estimated to cost $51.46 million, comprising (i) a loan for $40 million 
from ADB’s concessional ordinary capital resources, with a 32-year term, an 8-year grace period, 
and an interest rate of 1.0% per annum during the grace period and 1.5% per annum thereafter; 
(ii) a grant of $5.0 million from ADB’s Special Fund resources; and (iii) a grant equivalent to $4.46 
million from the European Union (EU). The Government of the Lao PDR’s in-kind contribution is 
estimated at $2.0 million. The ADB and EU funds are pooled and will be disbursed using ADB 
procedures. Table 1 summarizes the project investment cost. 

 
Table 1: Project Investment Cost ($ million) 

Item Amounta 

A. Base Costb  
 1. Output 1: Market-oriented agricultural production increased 3.96 
    2. Output 2: Watershed ecological services protected 9.12 
 3. Output 3: Command area irrigation reliability improved 18.81 
             4.          Output 4: Nutrition awareness and facilities improved 5.66 
             5.          Project management  10.32 
  Subtotal (A) 47.87 
B. Contingenciesc 2.07 
C. Financial Charges During Implementationd 1.52 
   Total (A+B+C) 51.46 
a Includes taxes and duties of $4.04 million to be financed by the Asian Development Bank and the European Union.  
b In March 2019 prices.  
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c Physical contingencies computed at 10% for civil works, vehicles and equipment, land acquisition, and environmental 
mitigation; 7.5% for design and supervision consultants and project management unit operating costs; and 5% for 
project management unit staff. Price contingencies for foreign currency costs were computed at 1.5% from 2019 to 
2020, and 1.6% thereafter; and for local currency costs, at 2.0% from 2019 to 2020, and 3.0% thereafter; conversion 
between currencies assumes purchasing power parity.  

d Interest during construction for the concessional loan has been computed at 1% per annum during the grace period.  
Source: Asian Development Bank estimates. 
 

17. The scheduling of project expenditure over the 7-year period has been allocated based on 
the expected disbursement for the different outputs, resulting in 11%, 20%, 21%, 21%, 18%, 6%, 
and 2% per year. The capital investment costs for the four RSPs are summarized in Table 2. 
 

Table 2: Capital Costs for the Four Representative Subprojects 

 RSP 
Command 

Area  
(ha) 

Total 
Investment 

Cost 
(KN’000) 

Total 
Investment 

Cost 
($)  

Average Investment 
Cost per ha 

($/ha) 

1 Nam Seng 614 21,984,678 2,581,270 4,204 
3 Nam Tong 173 7,193,648 844,622 4,882 
4 Nam Pua 70 4,469,204 524,739 7,496 
2 Nam Phieng 706 14,943,813 1,754,587 2,485 

 ha = hectare, RSP = representative subproject.  
 Source: Asian Development Bank estimates. 

 
18. The annual maintenance costs for the PRI are calculated based on an analysis of the 
maintenance requirement for each RSP, involving labor and materials for expected tasks (e.g., 
canal cleaning, desilting, weeding, and repair); and the staff, administration, and associated 
supervision costs for the WUGs and WUA. Some 10% of the annual costs are added to a 
maintenance fund, which will be used to finance large items of maintenance or repairs that may 
occur infrequently, and an additional 5% is added for the provincial agriculture and forestry office’s 
provincial irrigation section administration costs. The total operation and maintenance (O&M) 
costs, expressed as a percentage of the overall capital costs, are calculated at 1.2%–2.9% per 
year. A summary of the estimated O&M costs for the four RSPs is in Table 33. 

Table 3: Annual Operation and Maintenance Costs for the  
Four Representative Subprojects 

RSP 
O&M Cost 
(KN’000) 

O&M Cost   
($) 

O&M Cost 
(KN/ha) 

O&M Cost 
($/ha) 

O&M  
(% of Capex) 

Nam Seng 393,204.6 46,167 640,398 75.19 1.8 
Nam Tong 83,994.5 9,862 485,518 57.01 1.2 
Nam Pua 63,941.6 7,508 913,452 107.25 1.4 

Nam Phieng 228,972.9 26,884 324,324 38.08 1.5 

Capex = capital expenditure, ha = hectare, O&M = operation and maintenance, RSP = representative subproject. 
Source: Asian Development Bank estimates. 

 
19. The capital investment and O&M costs were converted to economic prices, allowing for a 
shadow value of unskilled labor and tax and duties in the costs. Separate conversion factors were 
calculated for each RSP’s capital and O&M costs, with conversion factors of 0.84–0.88. 
 

C. Project Benefits 
 

20. The improved availability of irrigation water will allow the cropping intensity and yield to 
increase because of the project. Table 4 presents crop yield estimates for both the with- and 
without-project scenarios by season for the four RSPs. 



6 

 

Table 4: Crop Yields With and Without the Project by Season  
(kg/ha) 

  Nam Seng RSP Nam Tong RSP Nam Pua RSP Nam Phieng RSP 

Crop w/o w/ ∆ w/o w/ ∆ w/o w/ ∆ w/o w/ ∆ 

Wet season                 
Rice (irrigated) 4,180 4,560 9% 3,600 4,050 13% 3,375 4,100 21% 4,200 4,625  10% 
Rice (rain-fed) 3,040       3,000       
Dry season                         
Chili      6,000 7,000 17%         
Cucumber       7,000  4,750 7,000 47%    
Fodder (dry)       3,000          
Garlic/shallots 
(not dry) 

1,500 2,000 33% 2,000 2,500 25% 1,500 2,250 50% 
   

Melon         7,000 10,000 43%    
Peanut (in shell, 
wet) 

2,400 3,000 25% 
           

Rice (irrigated) 4,560 4,940 8%         4,550 4,900 8% 
Soybean (green)   9,100           9,100 10,500 15% 
Vegetables 
(leafy)       

3,500 4,000 14% 3,000 4,200 40% 
      

∆ = change, RSP = representative subproject, w/ = with project, w/o = without project. 
Source: Asian Development Bank estimates. 

 

21. Table 5 presents cropping pattern estimates for both with- and without-project scenarios 
for the four RSPs. 

Table 5: Cropping Pattern With and Without the Project 
  w/o w/ w/o w/ w/o w/ w/o w/ w/o w/ w/o w/ 
Item (%) (%) (ha) (ha) (%) (%) (ha) (ha) (%) (%) (ha) (ha) 

Nam Seng RSP MC1 (130 ha) MC2 (220 ha) SC1 (264 ha) 
WS rice (irrigated) 100 100 130 130 100 100 220 220 0 100 0 264 
WS rice (rainfed) 0 0 0 0 0 0 0 0 90 0 238 0 
DS rice (irrigated) 85 85 111 111 85 85 187 187  0 0 0 0 
DS soybean (green) 0 0 0 0 0 0 0 0 0 75 0 198 
DS peanut 5 5 7 7 5 5 11 11 8 12 21 32 
DS garlic/shallots 10 10 13 13 10 10 22 22 7 13 18 34 
Total crop intensity 200 200 260 260 200 200 440 440 105 200 277 528 

Nam Tong RSP HW 2 (50 ha) HW 3 (123 ha)     
WS rice (irrigated) 100 100 50 50 100 100 123 123     
DS garlic or shallots 2 36 1 18 2 36 2 44     
DS chili 2 13 1 7 2 13 2 16     
DS cucumber 0 11 0 6 0 11 0 14     
DS vegetables (leafy) 8 27 4 14 8 27 10 33     
DS fodder 0 13 0 7 0 13 0 16     
Total crop intensity 112 200 56 100 112 200 138 246         

Nam Pua RSP Houaphan (70 ha)          
WS rice (irrigated) 50 100 35 70          
WS rice (rain-fed) 35 0 24.5 0          
DS garlic or shallots 3 20 2.1 14          
DS cucumber 20 20 14 14          
DS melon 18 20 12.6 14          
DS vegetables (leafy) 9 40 6.3 28          
Total Crop Intensity 135 200 129.5 140          
Nam Phieng RSP Nam Phieng 1 (390 ha) Nam Phieng 2 (316 ha) Nam Phieng (all 706 ha) 
WS rice (irrigated) 100 100 390 390 100 100 316 316 100 100 706 706 
DS rice (irrigated) 30 55 117 215 16 43 51 136 24 56 168 397 
DS soybean (green) 0 25 0 89 16 57 51 180 7 44 51 309 
Total crop intensity 130 180 507 783 132 200 418 632 131 200 925 1415 

DS = dry season, ha = hectare, HW = headworks weir, MC = main canal, RSP = representative subproject, 
SC = secondary canal, w/ = with project, w/o = without project, WS = wet season. 
Source: Asian Development Bank estimates.  
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22. Specific crop budgets and gross margins were prepared for a range of crops for each RSP, 
based on field surveys and local information. The current cropping pattern and the predicted future 
cropping pattern in the with-project scenario was calculated for each RSP, and combined with the 
crop budgets, to indicate the incremental benefits resulting from the RSP over a 30-year project 
life. Crop budgets were prepared in financial and economic prices based on the representative 
prices in each RSP location and border parity prices for internationally traded commodities, using 
the latest World Bank price forecasts. 
 
D. Results of the Economic and Sensitivity Analyses 
 
23. All four RSPs achieved an EIRR exceeding 9%, ADB’s cutoff rate for economic viability, 
as summarized in Table 6. Nam Pua has the lowest EIRR because of the relatively high capital 
cost per ha and the more productive current state of the agriculture in this scheme. The economic 
return for Nam Phieng is very high because of the relatively low cost of restoring the scheme to 
its design potential, with the previous investment costs regarded as sunk costs. The production 
of green soybean for export to the PRC also contributes significantly to the economic returns. All 
the RSPs are robust to changes in the main parameters—capital costs, O&M costs, and 
benefits—except Nam Pua. 
 

Table 6: Summary of Sensitivity Analysis 
 

  Nam Seng RSP   Nam Tong RSP 

Item EIRR (%) 
ENPV 

(KN million) SV (%) 

  EIRR 
(%) 

ENPV 
(KN million) SV (%)   

Base case 10.0  1,315.0     15.2  2,888.0   

+20% capital 
costs 

10.5 2,191.0  16    12.0  2,561.0  57.0  

+20% O&M 
costs 

11.5 3,275.0  50.0    14.0  3,439.0  489.0  

–20% benefits 10.0  1,229.0  (21.0)   12.0  1,845.0  (37.0) 

 
 

  Nam Pua RSP   Nam Phieng RSP 

Item EIRR (%) 
ENPV 

(KN million) SV (%) 

  EIRR 
(%) 

ENPV 
(KN million) SV (%)   

Base case 9.9  233.2     21.1  12,969.0   

+20% capital 
costs 

7.5  57.0  3.0    18.1  11,355.0  >300 

+20% O&M 
costs 

9.2  608.0  22.0    21.5  13,375.0  >5,000 

–20% benefits 7.1  83.0  (3.0)   17.4  8,660.0  (75.0) 

EIRR = economic internal rate of return, ENPV = economic net present value, O&M = operation  
and maintenance, RSP = representative subproject, SV = switching value.  
Source: Asian Development Bank estimates. 
 

E. Farm Financial Analysis 
 
24. As the PRI subprojects are not a revenue-generating profit seeking entity, a financial 
analysis for the scheme is not relevant. Average farm models were prepared for each RSP to 
reflect the situation for households within each RSP based on the average landholding, household 
size, and available workforce. The analysis used the same cropping patterns and crop budgets 
(in financial terms) as applied for the economic analysis. The irrigation service fee (ISF) required 
for adequate O&M for the sustainability of the RSPs is included in the crop budgets and are 
accounted for in farm household agricultural expenditure.   
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25. The results, summarized in Table 7, indicate that all households receive a significant 
incremental increase in their net income from their land as a result of the project, particularly from 
the increased DSIA—ranging from 11% for the MC1 and MC2 areas of Nam Seng wet season 
production to 346% for the SC1 area of Nam Seng.      

                 Table 7: Percentage Change in Net Farm Income 

 Percentage Change in Net Farm Income 

RSP 
Wet Season  

(%)  

Dry Season  
(%) 

All  
(%) 

Nam Seng     
MC1 and MC2 area  2              17   11 
SC1 Area 80          1,180 346 

Nam Tong   8          1,027 108 
Nam Pua 52            309 118 
Nam Phieng 11            168   65 
     

   
      MC = main canal, RSP = representative subproject, SC = secondary canal. 
      Source: Asian Development Bank estimates. 

 
26. The incremental labor demand at full development resulting from the project for the four 
RSPs is 175,000 workdays per year.  This represents a 100% increase over the current estimated 
demand for agricultural labor, based on an increase of 23% in the demand for family labor and 
125% for hired labor. The bulk of the increased demand is for the expansion of DSIA. Most of the 
labor inputs for paddy production occur during planting and harvesting and are done by hired 
labor. The additional demand for family labor is unlikely to be a constraint to participation by 
farmers, whereas the increased demand for hired labor will be a substantial and significant job 
opportunity. 
 

F. Nam Tong Cattle Fattening 
 

27. The analysis of the proposed Nam Tong RSP for irrigated fodder production during the dry 
season for cattle fattening was subject to a separate analysis. The results indicated that fattening 
and finishing of cattle through dry season grazing in situ of specialist forage and for sale at a 
premium price should produce a comparable return to HVC production during the dry season and 
be sufficient incentive to participate in the pilot project.   
  
G. Ban Xuan Tea Production 
 

28. Support for the production and processing of Phousan and Maocha tea in the Ban Xuan 
area, associated with the Nam Tong area, is a separate activity in output 2. The proposed 
interventions include infill planting of forest tea, establishing a tea plantation, supplying processing 
equipment and training, supporting the processing of wet season tea production, and supporting 
marketing and brand development of the tea. The financial and economic analysis of this 
subproject, based on the projected production increase and processing margins, indicates a 
financial internal rate of return of 27%, which exceeds the weighted average cost of capital by a 
wide margin, and an EIRR of 32%, which is also very high.  


