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EXECUTIVE SUMMARY 

A. Introduction 

1. In May 2017, ADB processed a transaction technical assistance (TRTA) for the 
preparation of a proposed project called “Sustainable Rural Infrastructure and Watershed 
Management Sector Project (SRIWM) which is funded under TRTA 9323 for preparing feasibility 
studies and supporting documentation required by the Government and ADB to approve the 
proposed financing.  SRIWM targets the four northern provinces of Houaphan, Louangphabang, 
Xaignabouli, and Xiangkhouang and builds on the ongoing Northern Rural Infrastructure Project 
(NRI) by further prioritizing investment in watershed management and irrigated agriculture as 
opposed to the current focus on irrigation and water supply infrastructure.  

2. SRIWMP’s impact will be market-driven and safe agricultural products developed, and 
rural areas integrated into the national economy.1   The outcome will be high-value agricultural 
production, natural resources management, status of women, and community nutrition improved. 
SRIWM is designed using ADB’s sector modality for a multisector project. The scope of the 
subproject investment includes irrigation subprojects where the minimum command area is 30 
hectares (ha) and associated productive rural infrastructure (PRI), especially for rural access 
within the irrigated or other village productive lands, land use planning and titling – particularly for 
irrigated land, along with watershed management investment that protect the irrigation services 
provided by the catchments. Subproject eligibility criteria will not include any subprojects 
assessed as category A for either of ADB environment or resettlement safeguards.  

3. The indicative financing is currently $51.46 million from ADB Concessional ordinary capital 
resources (COL) with parallel cofinancing from the EU, Disaster Risk Reduction Fund (DRRF) 
and IFAD.  

B. Lao PDR economy 

4. The Lao People's Democratic Republic (Lao PDR), a land-locked country bordering 
Myanmar, Cambodia, China, Thailand, and Viet Nam with a population of 6.8 million, remains 
one of the poorest countries in Southeast Asia. The government of Lao PDR, one of the few 
remaining one-party communist states, began decentralizing control and encouraging private 
enterprise in 1986 and since then has achieved strong economic growth averaged more than 6% 
per year in the period 1988-2008, and has more recently been amongst the fastest in Asia. 
Nevertheless, Lao PDR remains a country with an underdeveloped infrastructure, particularly in 
rural areas where 68% of the people still live, although urbanization is occurring at a rate 
of 4.9% each year. The country is largely mountainous, with the most fertile land found 
along the plain of the Mekong River which flows from north to south, forming the border 
with Thailand for more than 60% of its length. Lao PDR has a basic, but improving, road 
system, and good mobile phone external and internal telecommunications. Electricity is available 
to 83% of the population.  

 

                                                

1 Agricultural Development Strategy to 2020 and Vision to 2030, National Adaptation Programme of Action to Climate 
Change and the Ministry of Agriculture and Forestry’s Upland Development Program. 
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5. Lao PDR gained normal trade relations status with the US in 2004 and applied for 
Generalized System of Preferences trade benefits in 2013 after being admitted to the World Trade 
Organization earlier in the year. Lao PDR held the chairmanship of ASEAN in 2016. Lao PDR has 
implemented a value-added tax system and the government is committed to raising the country's 
profile among foreign investors and has developed special economic zones coupled with 
generous tax incentives. However, a limited labor pool, a small domestic market, and corruption 
remain impediments to investment. Lao PDR also has ongoing problems with the business 
environment, including onerous registration requirements, a gap between legislation and 
implementation, and unclear or conflicting regulations. The country still languishes near the 
bottom in the latest World Bank’s Doing Business report being ranked 141 out of 190 countries. 

6. Despite still being a least developed country (LDC), Lao PDR has made significant 
progress in poverty alleviation over the past two decades with poverty rates declining from 46% 
in 1992 to 23% in 2015. The country achieved the Millennium Development Goal (MDG) target of 
halving poverty. The significant gains in economic growth and social sectors over recent years 
have paved the way for continual improvement in human development in the country. Between 
1990 and 2015, substantial progress has been made in the main Human Development Index 
indicators, and the Gross National Income (GNI) per capita increased by over 200% between 
1990 and 2015.  Consequently, Lao PDR has seen steady improvement in its HDI value over 
time, making the country one of the HDI growth leaders in the medium human development 
category, where it currently sits. The main development challenge is ensuring that the benefits 
from high economic growth are evenly distributed and translated into inclusive and sustainable 
human development. Widening gaps between rich and poor, women and men, ethnic groups, and 
residents of different regions of the country need to be addressed if Lao PDR is to work towards 
achievement of all the Sustainable Development Goals (SDGs). 

7.  Recently, the country has faced a persistent current account deficit, falling foreign 
currency reserves, and growing public debt. Lao PDR’s economy is heavily dependent on capital-
intensive natural resource exports. Domestic savings are low, forcing Lao PDR to rely heavily on 
foreign assistance and concessional loans as investment sources for economic development. 
The economy has benefited from foreign direct investment in hydropower dams along the Mekong 
River, copper and gold mining, logging, and the ongoing construction of the $6 billion high-speed 
rail from Kunming in China to Vientiane, although some projects in these industries have drawn 
criticism for their environmental impacts. However, the ban on timber and mineral exports, and a 
moratorium on hydro development means that these key drivers of the economy are facing 
challenges. 

C. Agricultural sector 

8. Lao PDR remains an agrarian economy where the sector still engages over 70 of the 
population. In 2014, the sector contributed 27.5% to the overall national economy. Poverty still 
averages 28% in rural areas, with income inequality increasing. While average gross household 
agriculture income was $1,707 per year as of 2014, 50% of rural households remain subsistence 
farmers with incomes below $300 per year, and only about 30% of households are food secure.  

9. For the northern upland ethnic groups, the average poverty rate is 39%. Women represent 
54% of the rural work force but have less access to credit and technology and work longer hours 
than men. The core problem of the sector in Lao PDR can be summarized as low agricultural 
productivity, quality, diversity, and unrealized trade potential, with a rapidly eroding natural 
resource production base. This leads to a range of sector impacts that suppress income growth, 
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contribute to poverty and inequality, and increase exposure to risks from food insecurity and 
climate instability. 

10. Lao PDR’s agricultural sector is facing serious challenges in meeting the demand of both 
international and domestic markets, due to problems in farm productivity, produce quality, and 
fragmentation of value chains. 

D. Proposed project 

1. Demand Analysis 

11. The Government has recognized the importance of productive rural infrastructure (PRI)   
and has invested heavily over the past 30 years. The agricultural sector faces physical constraints 
to topography and terrain, limited arable land, fragmented domestic market and declining quality 
of natural resources and weak government capacity. Economic constraints include the 
subsistence nature of agriculture practices with limited exposure to market-oriented agriculture 
and insufficient coverage and quality of PRI to meet demand, aggravated by limited financial and 
technical capacity to maintain it. Capacity constraints include weak institutional management and 
technical capacity of public agencies, poor agricultural with a limited capacity and agribusiness 
skills base for modern and sustainable agriculture production, which is compounded by 
constrained government capital and recurrent budgets.  Moreover, Lao PDR is highly vulnerable 
to climate change.  

12. In recognition of these constraints, the government plans to invest in the modernization of 
small-scale irrigation schemes to support dry season agriculture for the production of high value 
crops coupled with catchment areas and watershed protection and support for value-added 
production chains and marketing 

1. Project Rationale 

13. The rational is that the Project, which will modernize about 16 schemes to supply dry 
season irrigation, will permit comprehensive irrigated farming systems in which users, organized 
into water user groups (WUG) and water user associations (WUA, adopt a pro-active and 
responsive approach for the maintenance of the infrastructures. Support to WUGs and WUAs will 
help them to sustain irrigation infrastructure and promote diversification into nutritious crops, thus 
improving local availability and diet. As the project will modify schemes that currently only 
supplement rainfall for wet season rice to be able to provide year-round irrigation, these levels of 
gains will be possible. 

14. In the northern uplands there is a risk of catchment land conversion and land uses that 
degrade the watershed services upon which hydrological functions depend. The loss of storage 
capacity, rapid evacuation of water and the 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.   

2. Project Alternatives 

15. The TA developed a draft set of screening criteria in consultation with DOI, ADB and 
Provincial Agriculture and Forestry Offices (PAFOs).  Four representative subprojects (RSPs) 
were selected, one from each province, and engineering design and costs prepared along with 
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socio-economic investigation at each location. The engineering design was tailored to the location 
and least cost options investigated and used to reduce the capital investment costs and to ensure 
efficient operation and sustainability. Several revisions of the designs were made in consultation 
with the stakeholders. data. 

3. Project Structure 

16. The project will enhance sustainable market-oriented agriculture in about twelve districts 
of four upland provinces (Xiangkhouang, Houaphan, Louangphabang and Xaignabouli). It will be 
implemented by the PAFO in each province. Over a period of seven years its four outputs will 
develop climate-resilient irrigation infrastructure; improve market-oriented production of safe and 
nutritious foods and food products; undertake climate-change mitigating watershed management; 
and promote a multi-sectoral approach to nutrition. The project is made up of four interrelated 
outputs designed to support agriculture and livelihood development in the four provinces.  

17. Output 1: Market-oriented agricultural production increased. The project will support 
enhanced market connections for HVC and livestock through the supply of post-production 
processing equipment for tea, and market assessment, product certification, branding to add 
value and promote recognition of consistent supply and quality.   

18. Output 2: Watershed ecological services protected. The output will enhance 
community-based land use and watershed management and linkages to improved irrigation 
infrastructure. Existing participatory land use plans will be updated and land use change 
programmes and water shed protection measures implemented  

19. Output 3: Command area irrigation reliability improved. This output will support 
functional water use groups (WUG) to promote HVC production through efficient water use for 
dry season cropping. Irrigation systems will be rehabilitated and modernised with promotion of 
technology and good agricultural practices to maximize the value of irrigation water to producers.  

20. Output 4: Nutrition awareness and facilities improved. This output will develop 
nutrition access plans to promote improved access to improved nutrition, especially women’s 
access, improved nutrition for infants and improved access for village water supply and sanitation, 
especially for women. 

21. Project Management. The project will be implemented by DOI and the PAFO with the 
support of a team of contracted international and national Loan Implementation Consultants (LIC) 
and targeted technical assistance.  

22. Project Outcome. These outputs will result in sustainable, market oriented agricultural 
production and enhanced natural resources management in selected watersheds.  Its impact will 
the achievement of more sustainable and inclusive rural development achieved, which is aligned 
with the 8th National Economic and Social Development Plan (2016- 2020) and the National 
Strategy on Climate Change (2010). 

E. Economic analysis 

23. 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 
(2017). The future benefits are weighed against the investment costs with the economic 
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performance measured by the economic internal rate of return (EIRR) and the economic net 
present value (ENPV), at the economic opportunity cost of capital (EOCC) of 9%. 

24. Separate economic analyses are prepared for each of the four RSPs following a 
convention a cost benefit analysis based on the future-with minus future-without project 
convention. 

F. Project Costs 

25. The project investment cost is estimated at $51.46 million including taxes and duties and 
the Government of Lao PDR’s in-kind contribution of $2.0 million. The project will be funded by 
an ADB concessional ordinary capital resources loan (COL) of $40.00 million, a DRRF grant of 
$5 million and an EU grant of €4 million, with parallel cofinancing from IFAD. The ADB and EU 
funds are pooled and will be disbursed using ADB procedures. A summary is shown below. 

 

Item 
  % of Base 

Costs Total 

A. Base Costs   

 1. Market-oriented agricultural production increased        3.96  8.3% 
 2. Watershed ecological services protected        9.12  19.1% 
 3. Command Area Irrigation Reliability Improved      18.81  39.3% 
 4. Nutrition Awareness and Facilities Improved        5.66  11.8% 
 Project Management      10.32  21.6% 

 Subtotal (A)     47.87  100.0% 

B. Contingencies 
C. Financing Charges During Implementation (FCDI) 

                                     2.07 
                                     1.52    

2.52% 

Total (A+B+C)     51.46  102.5% 

 

26. The capital investment costs for the four RSPs are summarized below. 
 

 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.  
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27. Annual Operation and Maintenance costs for the four RSPs are also shown below. 

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. 

28. The capital investment costs and the O&M costs were converted to economic prices 
allowing for 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 ranging 
from 0.84 to 0.88. 
 
G. Project Benefits 

29. Specific crop budgets and gross margins were prepared a range of crops for each RSP 
location based on field surveys and local information.  The current cropping pattern and the 
predicted future cropping pattern in the future with project situation was proposed for each RSP 
and combined with the crop budgets to indicate the incremental benefits resulting from the 
scheme over a 30-year project life.  Crop budgets were prepared in financial and economic prices 
based on the representative prices in each location and border parity prices for internationally 
traded commodities using the latest World Bank price forecasts. 
 
H. Results of the economic analysis 

30. All four RSPs achieved an EIRR exceeding 9%, the ADB’s cutoff rate, as summarized 
below: 

RSP  EIRR  NPV @ 9% KN million 

Nam Seng 10.7%               2,725.13  

Nam Tong 13.9%               3,030.14  

Nam Pua 9.5%                  148.97  

Nam Phieng 40.6%             42,576.86  

13. Nam Pua has the lowest EIRR on account 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, on account 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 bean for export to China also contributes significantly to the economic returns.  All the 
RSPs are robust to changes in the main parameters – capital costs, O&M costs and the benefits, 
except for Nam Pua. 
 
I. Farm financial analysis 

14. As the irrigation schemes 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 scheme based on the average land holding, 
household size and the available work force. The analysis used the same cropping patterns and 
crops budgets (in financial terms) as was applied for the economic analysis. The projected 
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irrigation service fees required to ensure adequate O&M of the schemes to ensure their 
sustainability are included in the crop budgets and are allowed for in the farm household 
agricultural expenditure.   

15. The results, which are summarized below indicate all households receive a significant 
increment in their net income from their land as a result of the project, particularly from the 
increased dry season cropping ranging from 11% for the MC1 and 2 areas of Nam Seng wet 
season production to 346% increase for the SC1 area of Nam Seng.      

  

  Percentage change in Net Farm Income  

RSP Wet season   Dry season All 

Nam Seng     
MC1 & MC2 area 2%  17% 11% 

SC1 Area 80%  1180% 346% 

Nam Tong 8%  1027% 108% 

Nam Pua 52%  309% 118% 

Nam Phieng 11%  168% 65% 

            

16. The incremental labor demand at full development resulting from the project for the RSPs 
is 175,000 workdays per year.  This represents a 100% increase over the current estimated 
demand for agricultural labor and is made up of 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 dry season 
cropping. Most of the labor inputs for rice production for the most labor intensive and timely 
activities of planting and harvesting are done by hired labor. The additional demand for family 
labor is unlikely to be a constraint to participation by the farmers, whereas the increase demand 
for hired labor will be a substantial and a significant employment opportunity. 

J. Nam Tong Cattle Fattening 

17. The analysis of the proposed support in Nam Tong for irrigated fodder production during 
the dry season for cattle fattening was subject to a separate analysis for the pilot project.  The 
results indicated that fattening and finishing of store cattle over the dry season grazing in-situ of 
specialist forage and for sale at a premium price should produce a comparable return to high-
value crops (HVC) crop production during the dry season and be sufficient incentive to participate 
in the pilot.    

K. Ban Xuan Tea production 

18. Support for the production and processing of Phousan and Maocha tea in the Ban Xuan 
area that is associated with the Nam Tong area is a separate   activity in Output 2.  The proposed 
interventions include in-fill planting of forest tea, establishment of a tea plantation, supply of 
processing equipment and training, support to the processing of wet season tea production, and 
support to 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 that 
the financial internal rate of return (FIRR) of 27% which exceeds the weighted average cost of 
capital (WACC) by a wide margin, and an EIRR of 32%, which is also veryhigh. 





1 

 

 

I. BACKGROUND AND MACRO-ECONOMIC ENVIRONMENT 

A. Introduction 

1. In May 2017, ADB processed a Transaction Technical Assistance (TRTA) for the 
preparation of a proposed project called “Sustainable Rural Infrastructure and Watershed 
Management Sector Project (SRIWMP) which is funded under TRTA 9323 for preparing feasibility 
studies and supporting documentation required by the Government and ADB to approve the 
proposed financing.  SRIWMP targets the four northern provinces of Houaphan, Louangphabang, 
Xaignabouli, and Xiangkhouang prioritizing investment in watershed management and irrigated 
agriculture as opposed to the current engineering focus on irrigation infrastructure.     

2. SRIWM’s impact will be market-driven and safe agricultural products developed, and rural 
areas integrated into the national economy.2   The outcome will be high-value agricultural 
production, natural resources management, status of women, and community nutrition improved.  
SRIWM is designed using ADB’s sector modality for a multisector project. The scope of the 
subproject investment includes irrigation subprojects where the minimum command area is 30ha 
and associated productive rural infrastructure (PRI), especially for rural access within the irrigated 
or other village productive lands, land use planning and titling – particularly for irrigated land, 
along with watershed management investment that protect the irrigation services provided by the 
catchments. Subproject eligibility criteria will not include any subprojects assessed as category A 
for either of ADB environment or resettlement safeguards.  

B. Macro-economic Environment 

1. Lao PDR 

3. The Lao People's Democratic Republic (Lao PDR), a land-linked country bordering 
Myanmar, Cambodia, China, Thailand, and Vietnam with a population of 6.8 million, remains one 
of the poorest countries in Southeast Asia. The government of Lao PDR, one of the few remaining 
one-party communist states, began decentralizing control and encouraging private enterprise in 
1986 and since then has achieved strong economic growth averaged more than 6% per year in 
the period 1988-2008, and has more recently been amongst the fastest in Asia, averaging more 
than 7% per year for most of the last decade. Nevertheless, Lao PDR remains a country with an 
underdeveloped infrastructure, particularly in rural areas where 68% of the people still live, 
although urbanization is occurring at a rate of 4.9% each year. The country is largely mountainous, 
with the most fertile land found along the plain of the Mekong River which flows from north to 
south, forming the border with Thailand for more than 60% of its length. Lao PDR has a basic, 
but improving, road system and good mobile phone external and internal telecommunications. 
Electricity is available to 83% of the population.  

4. Lao PDR gained normal trade relations status with the US in 2004 and applied for 
Generalized System of Preferences trade benefits in 2013 after being admitted to the World Trade 
Organization earlier in the year. Lao PDR held the chairmanship of ASEAN in 2016. Lao PDR has 
implemented a value-added tax system and the government is committed to raising the country's 

 

                                                

2 Agricultural Development Strategy to 2020 and Vision to 2030, National Adaptation Programme of Action to Climate 
Change and the Ministry of Agriculture and Forestry’s Upland Development Program. 
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profile among foreign investors and has developed special economic zones coupled with 
generous tax incentives. However, a limited labor pool, a small domestic market, and corruption 
remain impediments to investment. Lao PDR also has ongoing problems with the business 
environment, including onerous registration requirements, a gap between legislation and 
implementation, and unclear or conflicting regulations. The country still languishes near the 
bottom in the latest World Bank’s Doing Business report being ranked 141 out of 190 countries. 

5. Despite still being a least developed country (LDC), Lao PDR has made significant 
progress in poverty alleviation over the past two decades with poverty rates declining from 46% 
in 1992 to 23% in 2015. The country achieved the Millennium Development Goal (MDG) target of 
halving poverty. The significant gains in economic growth and social sectors over recent years 
have paved the way for continual improvement in human development in the country. Between 
1990 and 2015, substantial progress has been made in the main Human Development Index 
indicators, and the Gross National Income (GNI) per capita increased by over 200 % between 
1990 and 2015.3  Consequently, Lao PDR has seen steady improvement in its HDI value over 
time, making the country one of the HDI growth leaders in the medium human development 
category, where it currently sits. The main development challenge is ensuring that the benefits 
from high economic growth are evenly distributed and translated into inclusive and sustainable 
human development. Widening gaps between rich and poor, women and men, ethnic groups, and 
residents of different regions of the country need to be addressed if Lao PDR is to work towards 
achievement of all the Sustainable Development Goals (SDGs). 

6.  Recently, the country has faced a persistent current account deficit, falling foreign 
currency reserves, and growing public debt. Lao PDR’s economy is heavily dependent on capital-
intensive natural resource exports. Domestic savings are low, forcing Lao PDR to rely heavily on 
foreign assistance and concessional loans as investment sources for economic development. 
The economy has benefited from high-profile foreign direct investment in hydropower dams along 
the Mekong River, copper and gold mining, logging, and ongoing construction of the $6 billion 
high-speed rail from Kunming in China to Vientiane, although some projects in these industries 
have drawn criticism for their environmental impacts.4 However the ban on timber and mineral 
exports, and a moratorium on hydro development means that these key drivers of the economy 
are facing challenges Selected economic indicators are shown in Table 1 below. 

 

 

                                                

3 The Human Development Index (HDI), published by UNDP, is a composite statistic of life expectancy, education, 
and per capita income indicators, which are used to rank countries into four tiers of human development. A country 
scores higher HDI when the lifespan is higher, the education level is higher, and the GDP per capita is higher. Lao 
PDR ranks 138 of the 188 in the 2016 index countries and is at a similar rank to Bangladesh and Kiribati. 

4 The construction of the $6 billion railway, the first overseas rail route linking Lao PDR to China’s network is on 
schedule for completion by 2021. When completed, the journey from the Chinese border in Louang Namtha to 
Vientiane will be reduced from around three days by road to less than three hours by train. The new railway is 
expected to cause an increase in the flow of not only goods but also people between the two countries and eventually 
the Vientiane terminus will link to the railway network of Thailand which is connected to Kuala Lumpur in Malaysia 
and eventually to Singapore. PasTonger trains will run at 160 km per hour in mountainous areas and up to 200 km/h 
on the plains, while freight trains will run at 120 km/h. Lao PDR will also be able to receive benefits faster in the area 
of socio-economic development because the train from Lao PDR will run to China and can link to Europe through 

China’s Belt and Road Initiative. 

https://en.wikipedia.org/wiki/Life_expectancy
https://en.wikipedia.org/wiki/Education
https://en.wikipedia.org/wiki/Per_capita_income
https://en.wikipedia.org/wiki/Human_development_(humanity)
https://en.wikipedia.org/wiki/Life_expectancy_at_birth
https://en.wikipedia.org/wiki/Education
https://en.wikipedia.org/wiki/GDP_per_capita
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Table 1: Selected National Economic Indicators 
Indicator 2013 2014 2015 2016 2017a 2018a 

Population (million) 6.3 6.4 6.5 6.6 6.7  

GDP per capita (USD) 
1,89

5 
2,07

5 
2,21

7 
2,40

0 
-   

 

GDP (USD bn) 11.9 13.3 14.4 15.8 -    

GDP Growth (annual variation in %) 8 7.6 7.3 7 6.9 6.8 

Fiscal Balance (% of GDP) -5 -4.1 -2.4 -4.7 -    

Public Debt (% of GDP) 54.3 58.6 58.1 58.4 -    

Inflation Rate (CPI, % annual variation) 6.4 4.1 1.3 1.6 0.8  

Policy Interest Rate (%) 6.25 6.25 5.63 5.31 5  

Current Account (% of GDP) -28.4 -20 -18 -12 -    

Current Account Balance (USD bn) -3.4 -2.7 -2.6 -1.9 -1.7  

Trade Balance (USD billion) -0.8 -1.6 -2.5 -1.4 -    

Exports (USD billion) 2.3 2.7 2.8 3.4 -    

Imports (USD billion) 3.1 4.3 5.2 4.7 -    

Exports (annual variation in %) -0.3 17.6 4 21.1 -    

Imports (annual variation in %) 0.9 38.6 22.5 -9.4 -    

International Reserves (USD) 0.7 0.9 1.1 0.9 1.3  

External Debt (% of GDP) 82 85.9 90.4 89.6 -     
a. Provisional 
Sources: ADB and World Bank,  

2. The Agricultural Sector 

7. Lao PDR remains an agrarian economy where the sector still engages over 70% of the 
population. In 2014, the sector contributed 27.5% to the overall national economy. Poverty still 
averages 28% in rural areas, with income inequality increasing. While average gross household 
agriculture income was $1,707 per year as of 2014, 50% of rural households remain subsistence 
farmers with incomes below $300 per year, and only about 30% of households are food secure.  

8. For the northern upland ethnic groups, the average poverty rate is 39%. Women represent 
54% of the rural work force but have less access to credit and technology and work longer hours 
than men. The core problem of the sector in Lao PDR can be summarized as low agricultural 
productivity, quality, diversity, and unrealized trade potential, with a rapidly eroding natural 
resource production base. This leads to a range of sector impacts that suppress income growth, 
contribute to poverty and inequality, and increase exposure to risks from food insecurity and 
climate instability. 

9. Lao PDR’ agricultural sector is facing serious challenges in meeting the demand of both 
international and domestic markets, due to problems in farm productivity, produce quality, and 
fragmentation of value chains. 

10. Sector Policy. The 8th National Social and Economic Development Plan, 2016-2020 
objectives are to: (i) ensure sustainable and inclusive rural and human development, and expand 
growth in agriculture and forestry; (ii) sustainably protect and use natural resources, whilst 
reducing poverty in upland areas; (iii) improve the management of agricultural land by completing 
the issuance of agricultural land titles to families in prioritized areas by 2020. Lao PDR’s Intended 
Nationally Determined Contribution prioritizes mitigation and adaptation activities to be 
implemented and managing watersheds for climate change resilience  
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11. The Agricultural Development Strategy to 2025 and Vision to 2030 by the Ministry of 
Agriculture and Forestry (MAF) includes ensuring national food security through sustainable 
agriculture, and building production potential that contributes to national economic growth to: 

(i) increase the quantity and quality of agricultural production and competitiveness; 
and 

(ii) contribute to employment creation, income generation, decreasing disparities 
between urban and rural areas, and integrated rural development. Improved PRI 
is crucial to market-oriented production, environmental protection, trade facilitation, 
efficient water resource utilization, and ecosystems stabilization.  

(iii) The Forest Strategy to 2020 aims to improve rural livelihoods through adoption of 
permanent land use systems and rotational upland cultivation without 
encroachment in new forest areas, with a target of 70% forest cover by 2020.  

II. THE PROJECT 

A. Demand Analysis 

12. The Government has recognized the importance of productive rural infrastructure (PRI)   
and has invested heavily over the past 30 years. The agricultural sector faces physical constraints 
which include: (i) predominantly mountainous terrain and dispersed agriculture production and a 
fragmented domestic market; (ii) limited areas of arable land; and (iii) declining quality of natural 
resources, such as water, land, forest, and general biodiversity due to unsustainable use (e.g., 
deforestation), weak land use planning, and low capacity of government agencies and within the 
rural population. Economic constraints include (i) the subsistence nature of agriculture practices 
with limited exposure to market oriented agriculture; (ii) the coverage and quality of PRI does not 
meet demand, which is aggravated by limited financial and technical capacity to maintain it, (iii) 
the poor condition of PRI limits access to markets and (iv) the combination of fragmented 
production and poor connectivity infrastructure does not enable support trade logistics; (iv) 
production systems and value chains are weakened by insecure land rights and an uncertain 
regulatory environment; and (v) underdeveloped financing institutions for agriculture and 
agribusiness at all scales of operation.  

13. Capacity constraints include (i) weak institutional management and technical capacity of 
public agencies including extension services; (ii) weak coordination and poor enforcement of 
regulations; (iii) poor agricultural technology (based largely on mono-cropping of rice) with limited 
smallholder and agribusiness skills base for modern and sustainable agriculture production, 
processing, and marketing; and (iv) constrained government capital and recurrent budgets. 

14. Moreover, Lao PDR is highly vulnerable to climate change. The impacts of climate 
variability and change are already being experienced. It is expected that droughts and floods will 
become more severe and frequent, increasing the risk of food insecurity and losses in agriculture 
investments. The cumulative impact of watershed degradation and effects of climate change will 
lead to an increase in hydro-meteorological driven damage. 

B. Project Rationale 

15. The Project, which will modernize about 16 schemes to supply dry season irrigation, is 
supported by the national and provincial governments. The schemes will permit comprehensive 
irrigated farming systems in which users, organized into water user groups (WUG) and water user 
associations (WUA, adopt a pro-active and responsive approach for the maintenance of the 
infrastructures. Support to WUGs and WUAs will help them to sustain irrigation infrastructure and 
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enable increased crop production, especially from the dry season, promote diversification into 
nutritious crops, thus improving farm incomes, local food availability and better diet. As the project 
will modify schemes that currently only supplement rainfall for wet season rice to be able to 
provide year-round irrigation, these levels of gains will be achieved within a relatively short time 
frame. This is fully in line with the Agriculture Policy, which is heavily production oriented, as well 
as with the NSEDP goal already stated. Smallholders will be encouraged and supported to 
transition from selling their surpluses to actively producing to satisfy market requirements for 
higher value crops. 

16. In the northern uplands there is a risk of catchment land conversion and land uses that 
degrade the watershed services upon which hydrological functions depend. The loss of storage 
capacity, rapid run-off and evacuation of water and the 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. It will promote sustainable management of forests, 
landscapes and agricultural resources at scale and strengthen the enabling environment including 
governance, enforcement, behavioral change, and sustainable sector financing.  

C. Project Alternatives 

17. The TA developed a draft set of screening criteria in consultation with DOI, ADB and 
Provincial Agriculture and Forestry Offices (PAFOs).  The screening criteria were used to create 
a subproject short list of priority sites that the TA consultants visited in consultation with each 
PAFO task force assigned to work with the TA for project design. Several proposed subprojects 
were rejected being in breach of safeguards categorization, insufficient water availability, and in 
some cases a lack of data. 

18. Four representative subproject (RSPs) were selected, one from each province, and 
engineering design and costs prepared along with socio-economic investigation at each location. 
The engineering design was tailored to the location and least cost options investigated and used 
to reduce the capital investment costs and to ensure efficient operation and sustainability. Several 
revisions of the designs were made in consultation with the stakeholders. data. 

D. Project Structure 

19. The project will enhance sustainable market-oriented agriculture in about twelve districts 
of four upland provinces (Xiangkhouang, Houaphan, Louangphabang and Xaignabouli). It will be 
implemented by the PAFO in each province. Over a period of seven years its four outputs will 
develop climate-resilient irrigation infrastructure; improve market-oriented production of safe and 
nutritious foods and food products; undertake climate-change mitigating watershed management; 
and promote a multi-sectoral approach to nutrition. 

20. The Project is composed of four outputs as summarized below.  

1. Outputs 

(i) Output 1: Market-oriented agricultural production increased.   
The project will support enhanced market connections for HVC and livestock 
through the supply of post-production processing equipment for tea, and market 
assessment, product certification, branding to add value and promote recognition 
of consistent supply and quality, and support for the finishing of cattle on irrigated 
fodder.   



6 

 

 

(ii) Output 2: Watershed ecological services protected.  
This output will enhance community-based land use and watershed management 
and linkages to improved irrigation infrastructure. Existing participatory village land 
use plans for villages within the catchments of PRI infrastructure will be updated 
and land use change programmes and watershed protection measures 
implemented through negotiated community agreements to provide support for 
land use change programs that seek to increase perennial vegetation within the 
catchments. 

(iii) Output 3: Command area irrigation reliability improved.  
This output will provide support for irrigation infrastructure that supports dry season 
irrigated agriculture and other PRI that supports the wellbeing of community 
members in the command areas. Further support will be provided to water user 
groups to develop their knowledge of water management during the dry season, 
their skills to operate the irrigation infrastructure according to water scheduling 
needs and then to maintain these systems and assets through irrigation service 
fees.  
 

(iv) Output 4: Nutrition awareness and facilities improved   
This output will develop nutrition access plans to promote improved access to 
improved nutrition, especially women’s access, improved nutrition for infants and 
improved access for village water supply and sanitation, especially for women. 
 

(v) Project Management. The project will be implemented by DOI and the PAFOs 
with the support of a team contracted international and national loan 
implementation consultants (LIC) and targeted technical assistance.  
 

2. Outcome and Expected Impact  

21. The outcome of the project seeks to build sustainability in what is mostly irrigation 
infrastructure through (i) lowering the risk to producers from increased reliability of water, (ii) 
building water user group ownership and management of irrigation, and (iii) assisting water users 
to ensure that the value of irrigation water is maximized. The impact on poverty is therefore 
indirect through the increase in the productivity of irrigated agriculture. The proposed project focus 
is on productivity of irrigated land, its use for high value crop production during the dry season 
and the access to the technology required for this production 

22. These outputs will result in sustainable, market oriented agricultural production and 
enhanced natural resources management in selected watersheds.  Its impact will the achievement 
of more sustainable and inclusive rural development achieved, which is aligned with the 8th 
National Economic and Social Development Plan (2016- 2020) and the National Strategy on 
Climate Change (2010). 

III. ECONOMIC ANALYSIS 

A. Approach and Methodology 

23. 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 
(2017). 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 the economic opportunity cost of capital (EOCC) of 9%.  
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24. Separate economic analyses using cost benefit analysis were prepared for the four 
representative subprojects (RSP) following the principle of “future with project minus future 
without project” (fwop – fwp) to estimate the incremental benefits and costs. The benefits are 
principally the incremental increase in agriculture outputs of wet season rice and irrigated dry 
season crops including peanuts, garlic, chili, soybean, cucumber and vegetables. Additional 
quantified benefits accrue to development of wild tea and cattle. As this is a sector project the 
overall economic return for the project has not been calculated. 

25. The following assumptions are applied to the economic analysis: 

• Costs are expressed in KN and where necessary US$ costs are converted at an exchange 
rate of KN8,517: US$1.00, that applied in October 2018. 

• Financial input and output prices are based on prices relevant to the locations as recorded 
during field work and surveys conducted during the project preparation as such these 
reflect farm gate prices and exclude the economic value from farm gate to final consumer. 

• Where necessary physical and price contingencies are applied based on realistic rates 
(10% for civil works) and zero for other inputs. 

• Price contingencies for the project cost estimates allow for the international and domestic 
inflation rates as indicated by ADB for Lao PDR, although price contingency is disregarded 
for the economic and financial analysis. 

• Incremental income is estimated on the future with project minus future without project 
concept. 

• Economic output in the future without project situation is assumed to be the same as the 
current situation, that is with no future reduction in output 

• The analysis uses domestic currency numeraire. The Shadow Exchange Rate Factor 
(SERF) is 1.03 and the Shadow Wage Factor (SWF) is 0.9. 

• Internationally trade inputs and outputs are valued at border parity. 

• No salvage values are included at the end of the project economic life 

• The analysis is conducted in domestic currency numeraire 

B. Project Costs 

1. Capital Costs 

26. Cost estimates for the proposed seven-year project have been prepared in excel by the 
consultants. The RSP designs and civil works components are based upon conceptual designs 
developed through the feasibility with the costs estimated based on preliminary designs for each 
component reflecting current prices for materials, equipment and civil works in Lao PDR. Cost 
estimates for all training, technical assistance and support activities are also based on current 
costs prevailing in 2018 in Lao PDR in mid-2018.  A summary of the key assumptions is included 
below: 

(i) Costs are expressed in KN and $ at an exchange rate of KN8,517 = $1.00 that applied 
in October 2018. 

(ii) The conversion of foreign costs to local costs uses constant purchasing parity (CPP) 
which automatically adjusts the exchange rate for the difference in inflation for domestic 
and international costs resulting in a progressive depreciation of the KN against the $. 

(iii) Costs are assumed to be free of customs and excise duty, apart from vehicles which 
have 100% import duty and tax. 
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(iv) Costs are divided between foreign exchange and local costs according to the source of 
the cost item and its breakdown; 

(v) A physical contingency of 10% added to the capital investment costs for civil works and 
mechanical equipment for Output 3 irrigation infrastructure, and for other civil works 
components as appropriate in Outputs 1, 2 and 4. A physical contingency of 2% is 
allowed for in the EU costs in Output 4 Nutrition support.  No physical contingency is 
applied to consultants and project management;  

(vi) Project implementation is over a period of seven years 2019 to 2025 starting in the last 
quarter of 2019, but the individual RSPs and additional subprojects (ASPs) are 
constructed over only one year each during this period. 

(vii) Project life of 30 years is assumed including the implementation period of seven years 

(viii) Interest incurred during construction is financed by the ADB COL loan proceeds 

Table 2 below provides a summary of the inflation rates and the exchange rates applied under 
constant purchasing parity. 

Table 2: Summary of Inflation and Exchange Rates 

Inflation rates   2018 2019 2020 2021 2022 2023 2024 2025 

 Foreign currency (USD) USD  -
0.80% 

2.00% 1.70% 1.70% 1.80% 1.70% 1.70% 1.80% 

 Local currency (KN) KN  2.00% 2.50% 3.00% 3.00% 3.50% 3.50% 3.50% 3.50% 

Cumulative Inflation   2018 2019 2020 2021 2022 2023 2024 2025 

 Foreign currency (USD) %  -0.4% 1.59% 3.32% 5.08% 6.97% 8.79% 10.63% 12.63% 

 Local currency (KN) %  1.0% 3.53% 6.63% 9.83% 13.67% 17.65% 21.77% 26.03% 

Price index           

 Foreign currency (USD) # 1 0.996 1.02 1.03 1.05 1.07 1.09 1.11 1.13 

 Local currency (KN) # 1 1.01 1.035 1.07 1.10 1.14 1.18 1.22 1.26 

 Relative (KN/USD) #   1.01 1.02 1.03 1.05 1.06 1.08 1.10 1.12 

            

Exchange rate   8517 18/10/2018 BCEL EFT rate     

 Real  KN/USD 8,517 8,517 8,517 8,517 8,517 8,517 8,517 8,517 

 Nominal KN/USD 8,637 8,679 8,790 8,902 9,051 9,211 9,374 9,531 
 a Yearly value are within Each Project Year  

b Yearly values are at Project Year Midpoints 
Source: Consultant, based on ADB and World Bank projected inflation rates. 
 

27. The project investment cost is estimated at $51.46 million including taxes and duties and 
the Government of Lao PDR’s in-kind contribution of $2.0 million.  
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28.  A summary of the Project costs is presented in Table 3.   

Table 3: Summary of Project Costs 
($ million) 

 

Item 
Million $a,b % of Base 

Costs Local Foreign Total 

A. Base Costs b     

 1. Market-Oriented Agricultural 
Production Increased 

    

  Enhanced market connections 0.3928 0.4625 0.8553 2.1% 

  Increased dry season post-harvest 
production 

1.7713 0.1228 1.8941 
4.6% 

  Strengthened Irrigated Agriculture 0.4759 0.0250 0.5010 1.2% 

  Subtotal 2.6401 0.6103 3.2504 7.9% 

 2. Watershed Ecological Services 
Protected 

    

  PLUP of upland catchments 0.0141 0.0323 0.0463 0.1% 

  Land use change programs 2.9018 1.3085 4.2103 10.3% 

  Subtotal 2.9159 1.3407 4.2566 10.4% 

 3. Command Area Irrigation Reliability 
Improved 

    

  WUG dry season irrigation 
management 

0.1537 0.2253 0.3790 
0.9% 

  Irrigation infrastructure modernised 4.1535 4.1529 8.3064 20.2% 

  Other PRI development 0.1501 0.1001 0.2502 0.6% 

  Unallocated funds 5.7639 1.9046 7.6684 18.7% 

  Subtotal 10.2211 6.3829 16.6040 40.4% 

 4. Nutrition Awareness and Facilities 
Improved 

    

  Nutrition support (EU) 1.7466 2.6200 4.3666 10.6% 
  WASH infrastructure improved (ADB) 1.0139 0.2535 1.2674 3.1% 
  Subtotal 2.7605 2.8734 5.6340 13.7% 
 Project Management     

  International consultants 0.4367 0.8501 1.2868 3.1% 
  National consultants 1.0215 0.5762 1.5977 3.9% 

  Support costs & Government in-kind 
support 

5.3171 2.1079 7.4251 18.1% 
  Training and capacity building 0.0000 0.0000 0.0000 0 

  Subtotal 6.7754 3.5342 10.3096 25.1% 
 Subtotal (A) 25.3130 14.7416 40.0546 97.5% 

B. Financing Charges During 
Implementation (FCDI) 

    

 Interest during construction     1.012     1.012  2.5% 
 Commitment charges      -        -   

 Subtotal (B)              -     1.012     1.012  2.5% 

Total (A+B)      25.313    15.754    41.067  100% 
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Notes:      

a Figures may not sum due to rounding.     

b Includes taxes and duties of $3.58 million to be financed by the ADB and EU. 
c Base costs in mid 2018 prices.      
d Physical contingencies computed at 10% for civil works and equipment only. Price contingencies 

computed at -0.8% in 2018, 2.0% in 2019, 1.7% in 2020 and 2021, 1.8% in 2022 and 1.7% thereafter 
for foreign currency costs; and 2.0% in 2018, 2.5% in 2019, 3% in 2020 and 2021, and 3.5% per year 
thereafter for local currency costs; conversion between currencies assumes purchasing power parity.  

e Interest during construction for the ADB COL loan of 1%, for seven years is added to the loan. 
Source: Asian Development Bank estimates.     

  

3. Implementation schedule 

29. The project will be implemented over a seven-year period from 2020 to 2027.  A summary 
showing the scheduling by the main expenditure items including contingencies is shown in Table 
4 below.  
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Table 4: Implementation Schedule 
($ million) 

      Item Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Total 
 A. Base Costs         

 1. Market Orientated Production Increased         

   Enhanced market connections 0.09 0.27 0.22 0.10 0.09 0.03 0.02 0.855 

   Increased dry season post-harvest 
production 

0.00 0.22 0.68 0.57 0.34 0.00 0.00 
1.894 

   Strengthened Irrigated Agriculture 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.501 

   Subtotal 0.59 0.50 0.90 0.66 0.43 0.03 0.02 3.25 

 2. Watershed Ecological Services Protected         

   PLUP of upland catchments 0.01 0.02 0.02 0.00 0.00 0.00 0.00 0.046 

   Land use change programs 0.00 0.72 0.15 1.13 1.06 1.03 0.00 4.210 

   Subtotal 0.01 0.74 0.17 1.13 1.06 1.03 0.00 4.26 

 3. Command Area Irrigation Reliability Improved         

   WUG dry season irrigation management 0.01 0.02 0.15 0.14 0.02 0.00 0.00 0.379 
   Irrigation infrastructure modernised 0.61 4.34 2.14 0.36 0.11 0.05 0.00 8.306 
   Other PRI development 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.250 
   Unallocated funds 0.00 0.16 2.29 2.83 2.39 0.00 0.00 7.669 
   Subtotal 0.62 4.75 4.57 3.32 2.51 0.05 0.00 16.60 
 4. Nutrition Awareness and Facilities Improved         

   Nutrition support (EU) 0.00 0.00 0.87 1.75 1.75 0.00 0.00 4.367 

   WASH infrastructure improved (ADB) 0.00 0.00 0.40 0.40 0.40 0.00 0.00 1.267 

   Subtotal 0.00 0.00 1.27 2.15 2.15 0.00 0.00 5.63 

 Project Management         

   International consultants 0.37 0.39 0.18 0.10 0.09 0.09 0.04 1.287 
   National consultants 0.33 0.33 0.27 0.21 0.17 0.13 0.09 1.598 
   Support costs & Government in-kind support 2.73 0.86 0.96 0.81 0.75 0.66 0.50 7.42 
   Training and capacity building 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
   Unallocated funds 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
   Subtotal 3.43 1.58 1.41 1.11 1.01 0.88 0.62 10.31 
 Total (A) 4.65 7.57 8.32 8.37 7.16 1.99 0.64 38.71 
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 B. Contingencies         

   1. Physical 0.00 0.43 0.16 0.02 0.00 0.00 0.00 0.61 
   2. Price 0.08 0.33 0.35 0.27 0.24 0.12 0.10 1.48 
     Devaluation -0.07 -0.17 -0.16 -0.12 -0.12 -0.06 -0.05 -0.75 
  Subtotal (B) 0.01 0.59 0.35 0.16 0.13 0.06 0.05 1.34 
   Total Project Costs 4.66 8.15 8.67 8.53 7.29 2.06 0.69 40.05 
 C. Financial charges during implementation         

   1. Interest during construction 0.00 0.04 0.10 0.14 0.19 0.25 0.28 1.01 
   2. Commitment charges 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
  Subtotal (C) 0.00 0.04 0.10 0.14 0.19 0.25 0.28 1.01 
 Total Project Costs (A+B+C) 4.67 8.20 8.77 8.68 7.49 2.30 0.97 41.07 

Source: Consultants. 
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4. Conversion to economic costs 

30. For the conversion of financial costs to economic costs taxes and duties, interest and price 
contingencies are excluded, costs are broken down into their foreign exchange (FE) costs, 
domestic added value (DVA) costs, skilled and unskilled labor components. For agricultural labor 
a shadow wage rate has not been applied in recognition of the high demand for labor during peak 
times of the cropping calendar, particularly at transplanting and harvesting.  For unskilled 
construction labor a shadow value factor of 0.90 is applied as this labor will be employed over the 
dry season during a slack time in the agricultural calendar.  For each of the RSPs and their 
associated O&M cost items, commodity specific conversion factors are calculated for the 
conversion of financial costs to economic costs.  The details are included in the appendices.   

31. The scheduling of project expenditure over the seven-years 2020–2027 has been 
allocated on the basis of the expected disbursement for the different outputs which results in 11%, 
20%, 21%, 21%, 18%, 6% and 2% per year. 

5. Operating and Maintenance Costs 

32. The annual maintenance costs for the irrigation infrastructure is built up from first principles 
based on an analysis of the maintenance requirement for each RSP involving labor and materials 
for expected tasks (canal cleaning, desilting, weeding, repair, etc.) and the staff, administration 
and associated supervision costs for the Water User Groups (WUGs) and Water User 
Associations (WUA).  Ten % of the annual costs are added to a maintenance fund which will be 
used to fund large items of maintenance and that may occur infrequently and a further 5% is 
added for PAFO/PIS administration costs. Total O&M costs expressed as a percentage of the 
overall capital costs is calculated to be between 1.2% and 2.9% per year.    

33. As all the four RSPs receive irrigation water by gravity, with no pumping costs, the O&M 
costs are relatively low.  The annual O&M costs represent the Irrigation Service Fee (ISF) that 
will be charged to the farmers to ensure adequate O&M of the schemes. The ISF is included in 
the crop budget for wet season irrigated rice to allow for this cost and is assumed to be levied 
once a year against this rice crop, as is the current practice. A summary of the estimated O&M 
costs for the four RSPs is in Table 5 below, and further details are in the following tables.  In 
comparison with the current charges these represent an increase ranging from over 18 times for 
Nam Pua to 1.44 times for Nam Phieng.  In Nam Tong an ISF is not currently being levied as the 
WUA has only recently been formed in anticipation of SRIWMP. However, the farmers contribute 
a varying amount of between KN90,000 to KN150,000 per year for canal maintenance, which is 
based on an average holding size of 1.72 ha per household in Nam Tong is equivalent to between 
KN52,000 to KN87,000 per ha per year. 
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Table 5: Summary of estimated RSP O&M and ISF Costs 

Capital Costs 
Command 
area (ha) 

    

RSP 
Total KN 
(KN'000) 

Total (USD)  USD/ha 
 

Nam Seng 614 21,984,678 2,617,224 4,263  

Nam Tong 173 7,193,648 856,387 4,950  

Nam Pua 70 4,469,204 532,048 7,601  

Nam Phieng 706 14,943,813 1,754,587 2,485  

      
Operation and Maintenance Costs    

RSP 
O&M cost 

(KN) 
US$ KN/ha US$/ha 

O&M % of 
Capex 

Nam Seng 393,278,135 46,176 640,518 75.20 1.8% 

Nam Tong 83,994,533 9,862 485,518 57.01 1.2% 

Nam Pua 63,941,613 7,508 913,452 107.25 1.4% 

Nam Phieng 228,972,867 26,884 324,324 38.08 1.5% 

Source: Consultants 

C. Agricultural Output and Input Prices 

34. A summary of the output and input prices used in the RSPs economic and financial 
analyses is shown in Table 6 below. Prices are presented for each of the four RSP localities where 
there is difference in the prices that apply in each province. For internationally traded commodities 
such as rice, soybean, and fertilizer the border parity price is calculated using the latest (April 
2018) World Bank forecast commodity price projections that included these commodities.  For 
other products such as vegetables the local representative farm gate price is used based on 
information collected from the field studies in each province and RSP.  Agricultural labor reflects 
the daily rates that apply in each location with no reduction in economic terms through a shadow 
value. Details of the border parity price calculations are included in the appendices.  

6. Rice price 

35. Rice, the main agricultural commodity that is produced in the project areas especially 
during the wet season is valued in economic terms as an export as Lao PDR is a net exporter of 
rice, albeit a small volume and as a relatively small player in the international market.  Of the four 
provinces in the project, three have a surplus of rice which is allowed to be exported to neighboring 
counties, while Louangphabang is major deficit province. 

36.  Each year PAFO estimates the local production of rice from the province, the amount 
needed to satisfy local demand and estimates the amount available for export. Exporters are 
licensed by the Ministry of Industry and Commerce (MIC) and are usually associated with the 
privately-owned rice milling companies that organize the collection, milling and export of rice. Lao 
PDR mostly produces a long grain glutinous (sticky) rice variety that is favored in Thailand and 
most of this type, is exported there, where it is blended with the local product, repacked and sold 
for domestic consumption and as an export, along with Thai rice.   Lao PDR rice is usually graded 
B or C and commands a lower price than other rice exports. There is a quality differential of 
between 15-20% to that of the World Bank’s marker price of Thai 5% brokens in its commodity 
price forecasts. This differential is allowed for in the border parity price calculations for Lao export 
rice. In 2016 Lao PDR formed a contract with China for the export of glutinous rice to China, 
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mainly production from central and southern Lao PDR, although the quantity exported so far is 
low due to quality issues.  

37. Houaphan and Xiangkhouang provinces where the Nam Pua and Nam Tong RSPs are 
located produce a different rice variety called “small chicken rice” which attracts a premium of 
35% over the other rice varieties in Lao PDR.  Exports of chicken rice, surplus to local 
consumption, from these areas are destined for Vietnam where is preferred for local consumption 
and commands a higher price.  The financial and economic rice price reflects this premium. 
Production and storage and handling losses for rice are quite high in Lao PDR, possibly as high 
as 30%, and this factor is considered in the actual crop yields assumed, and in the processing 
and handling charges in the border price calculation. No further adjustment is necessary. The 
economic farmgate rice price as calculated using border parity export values is considerably less 
than the financial farmgate price in the RSPs. 

7. Green soybean 

38. Green soybean is currently being grown in Xaignabouli province for a Chinese company 
to export to China, by taking advantage of higher early season prices before the main Chinese 
production comes to market. The returns for the intensive cultivation of green soybean bean 
during the dry season to meet this market are higher than for rice and other vegetable crops and 
it is anticipated that this crop will make up the majority of the dry season cropping pattern in the 
Nam Seng and Nam Phieng RSPs.  Under the current arrangement the land is leased from the 
farmers and soybean grown with high levels of inputs and intensive crop husbandry. 

39. The farm gate financial and economic price of green soybean is based on the landed price 
of green soybean in Kunming in China (KN7000 – 4500/kg) and allows for transport costs to China 
and import and export duties and inspection charges for Lao and China. 
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Table 6: Summary of Agricultural Input and Output Prices 

 

        Financial Prices (KN)  Economic Prices (KN) 

    Commodity Unit 
RSP Scheme Area Scheme Area 

Nam Seng 
Nam 
Phieng 

Nam Tong Nam Pua  Nam Seng 
Nam 
Phieng 

Nam Tong Nam Pua  

1.0 Agricultural Outputs             

 1 Rice (WS Irrigated) kg 2,200 2,000 3,500 3,500 1,370 1,370 1,850 1,850 
 2 Rice (WS rainfed) kg 2,200 2,000 3,500 3,500 1,370 1,370 1,850 1,850 
 3 Rice (Dry season-irrigated) kg 2,500 2,000   1,370 1,370   
 5 Soybean (green) DS kg 4,624 4,624   4,155 4,155   
 7 Peanut (unshelled nuts) DS kg 3,000    4,257 4,257   
 8 Garlic (Dried weight) kg 8,000  8,000 8,000 8,000 8,000 8,000 8,000 
 9 Chili kg 2,500  2,500  2,500 2,500 2,500 2,500 
 10 Cucumber kg 2,000  2,000 2,000 2,000 2,000 2,000 2,000 
 11 Melon kg 1,250   1,250 1,250 1,250 1,250 1,250 
 12 Vegetables  kg 3,000  3,000 3,000 3,000 3,000 3,000 3,000 
 13 Fodder (dry matter) kg   2,500    2,250  

2.0 Production Inputs             

2.1  Seeds             

 1 Rice (WS Irrigated) kg 2,500 2,500 4,000 4,000 1,968 1,968 2,656 2,656 
 2 Rice (WS rainfed) kg 2,500 2,500 4,000  1,968 1,968 2,656 2,656 
 3 Rice (Dry season-irrigated) kg 2,500 2,500   1,968 1,968   
 5 Soybean (green) DS kg 80,000 80,000   72,000 72,000   

 7 Peanut (unshelled nuts) DS kg 6,667    5,038 5,038 5,038 5,038 
 8 Garlic (Dried weight) kg 25,000  25,000 25,000 22,500  22,500 22,500 
 9 Chili kg 60,000  60,000    54,000  

 10 Cucumber kg   400,000 400,000   360,000 360,000 
 11 Melon kg    600,000    540,000 
 12 Vegetables  ls   100,000 100,000 -  90,000 90,000 
 13 Fodder kg -  10,000  -  9,000  
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Table 6 continued…  

    Financial Prices (KN) Economic Prices (KN) 

    Commodity Unit 

RSP Scheme Area Scheme Area 

Nam 
Seng 

Nam 
Phieng 

Nam Tong Nam Pua  
Nam 
Seng 

Nam 
Phieng 

Nam 
Tong 

Nam Pua  

2.1 Seeds              
 1 Rice (WS Irrigated) kg 2,500 2,500 4,000 4,000 1,644 1,644 2,220 2,220 
 2 Rice (WS rainfed) kg 2,500 2,500 4,000  1,644 1,644 2,220 2,220 
 3 Rice (Dry season-irrigated) kg 2,500 2,500   1,644 1,644   
 5 Soybean (green) DS kg 80,000 80,000   72,000 72,000   

 7 Peanut (unshelled nuts) DS kg 6,667    5,109 5,109 5,109 5,109 
 8 Garlic (Dried weight) kg 25,000  25,000 25,000 22,500  22,500 22,500 
 9 Chili kg 60,000  60,000    54,000  

 10 Cucumber kg   400,000 400,000   360,000 360,000 
 11 Melon kg    600,000    540,000 
 12 Vegetables  ls   100,000 100,000 -  90,000 90,000 
 13 Fodder kg -  10,000  -  9,000  

2.2 Fertilizer          
 Urea compound (46-20-0) kg 3,800 4,000 4,600 5,000 3,961 3,961 3,961 3,961 
 Compound (15-15-15) kg 5,000 5,000 4,600 4,600 2,623 2,623 2,623 2,623 
 Compound (13-5-7) kg    5,500 1,341 1,341 1,341 1,341 
 KCL (0-0-60) kg    5,000 2,383 2,383 2,383 2,383 
 FYM, (compost)  kg   2,000 2,000   1,800 1,800 
 Bio-extract & growth regulator kg 200,000 200,000 5,600 5,600 180,000 180,000 5,040 5,040 

2.3 Agro-chemicals          
 Herbicide (Glyphosate 48) lt 18,750 18,750 18,750 18,750 16,875 16,875 16,875 16,875 
 Herbicide (2 4D etc) kg 8,000 8,000 8,000 8,000 7,200 7,200 7,200 7,200 
 Pesticide (Chinese brand) lt 150,000 150,000  300,000 135,000 135,000 135,000 270,000 
 Fungicide lt 25,200  25,200 25,200 22,680 22,680 22,680 22,680 

2.4 Contract services             
 Land preparation ha 700,000 700,000 600,000 600,000 630,000 630,000 540,000 540,000 
 Harvesting ha         

 Threshing service bag 3,000 3,000 3,000 5,250 2,700 2,700 2,700 4,725 
 Transportation  bag 2,000 2,000 2,000 2,000 1,800 1,800 1,800 1,800 
 Transportation (watermelon and cucumber) kg         
 Transportation 

(vegetables 
12kg bag) 

 bag   1,000 1,000   900 900 
 Rice milling bag 5,000    4,500    

2.5 Labour input (Family & Hired)          

 Rice   work-
day 

50,000 50,000 80,000 50,000 50,000 50,000 80,000 50,000 
 Other crops work-

day 
40,000 40,000 80,000 40,000 40,000 50,000 80,000 50,000 
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Table 6 continued… 

 

        
  

Financial Prices (KN) 
  

Economic Prices   (KN) 

    Commodity Unit 
RSP Scheme Area Scheme Area 

Nam Seng 
Nam 
Phieng 

Nam Tong Nam Pua  Nam Seng 
Nam 
Phieng 

Nam Tong Nam Pua  

2.6 Other inputs             

 Bags (rice 38 - 40 kg) each 1,000 1,000 2,000 2,000 900 900 1,800 1,800 
 Bags (plastic 12 kg for chili and veges) each 500  500 500 450 - 450 450 
 Irrigation canal maintenance (WUA/ISF)* FWOP ha/yr 250,000 225,000 - 50,000 213,820 202,500 - 45,000 
 Irrigation canal maintenance (WUA/ISF)* FWP ha/yr 640,398 324,324 485,518 913,452 547,720 273,033 424,671 795,338 
 Land tax ha/yr 45,000 35,000 30,000 25,000 -  - - 
 Land rent ha 3,000,000 3,000,000  700,000 2,700,000   630,000 

 Weed eater fuel 
cost 

 ha 85,000  127,000 51,000 76,500 - 114,300 45,900 

 Pumping cost (electricity) mth   50,000    45,000  

 Plastic mulch  ha  200,000 175,000 175,000   157,500 157,500 
 Farm fencing ha   1,282,000 1,282,000   1,153,800 1,153,800 
 Water pipelines ha /yr  2,400,000    600,000     120,000     350,000     540,000    108,000  
 

Pump motor ha /yr    40,000    500,000        40,000     450,000   

 Greenhouse ha /yr      920,000    920,000        828,000      828,000  

  Other costs  ha /yr 500,000 500,000   450,000 450,000   
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40. These output and input prices were combined with the crop yields and inputs parameters 
(seeds, fertilizer, contract services, labor, etc.) for each crop grown in the RSPs to produce the 
relevant crop budgets or gross margins for each locality in an Excel workbook. A total of 13 
different crops were considered, although not all are grown in each locality. All crops are left in 
the model to allow these crops to be included in the cropping pattern for the other irrigation 
subprojects (ASPs) that will be subject to further individual feasibility studies during project 
implementation.  

D. Economic Analysis of Representative Subprojects (Output 3)  

1. Introduction 

41. Output 3 includes the investment for irrigation development and modernization in the four 
provinces. A total of around 15 subprojects are scheduled allocated to the four provinces 
represented by the four RSPs – Nam Seng, Nam Tong, Nam Pua and Nam Phieng.  An economic 
and financial analysis has been prepared for each of the four RSPs which is presented in the 
following sections.  The financial analysis includes the farm level impact based on the average 
household size and land holding in the RSP.  

42. The four representative subprojects are assumed to be constructed concurrently in the 
four provinces starting in Project year 2.  Construction will be done during the dry season and will 
be completed within one construction season. 

a. Future Without Project Situation 

43. In the future situation without the project (fwop) it is assumed that the economic output 
from each RSP remains the same as in the current situation. This is a conservative assessment 
of the situation and is based on the argument that the farmers are contributing to the ongoing 
maintenance of the irrigation assets in the current situation which is sufficient to maintain the 
schemes in a similar condition and it cannot be predicted when and to what extent the schemes 
would fail. Most agricultural production is achieved from the wet season in the current situation 
(especially for Nam Tong and Nam Seng) and even if the irrigation infrastructure were to fail the 
wet season production of rice under rainfed conditions would continue. Allowing for a continuing 
deterioration of the infrastructure in the fwop situation would enhance the economic impact and 
return from the modernized schemes but a conservative view has been applied.  

b. Construction supervision 

44. In the initial estimation of the capital costs of each RSP the cost of supervision of 
construction was allowed as a flat rate of 2% of the capital costs including contingency.  
Subsequently the construction supervision was estimated more accurately assuming that 
Department of Irrigation staff performing this function and the actual amount of time and cost 
involved.  The estimated cost of each scheme amounts to KN42 million ($5,000). This amount is 
used in the cost estimates and the economic analysis.  

8.  Nam Seng RSP Economic Analysis 

45. The Nam Seng RSP is located in Nan District of Louangphabang province about 70 km 
from Louangphabang City. It is is composed of two parts: Part one has two command areas 
served by, MC1 and MC2 with a total area of 350 ha that currently receives irrigation water during 
both the wet season and dry season. Part two includes a new command area supported by 
secondary canal 1 (SC1) which is a new command area of 264 ha that currently relies on rainfall 
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for wet season rice production and a minimal amount of production during the dry season. The 
future with project scheme (fwp) will supply water to support irrigated agriculture for both the wet 
season and the dry season. The availability of reliable irrigation in the SC1 area will allow 
expansion of irrigated agriculture for both the wet season and the dry season and the production 
of high value vegetable crops, in particular green soybean for the Chinese market.  

c. Capital Costs 

46. The total capital investment for Nam Seng are estimated to be KN21,985 million, 
equivalent to $2.581 million including physical contingency of 10%, construction supervision and 
tax 10%. The average cost per ha of the overall command area is KN35.8 million ($4,204).  

47. The costs are composed of 33% for the headworks and the main canal serving MC1 and 
MC2 and 64% for the additional costs of serving the SC1 area.  The cost of road repairs in MC1 
makes up 4%. 

48. The costs are converted to economic costs which results in an overall economic 
conversion factor of the RSP of 0.88.  A summary is shown in Table 7 below. 

49. Construction supervision. Supervision of the construction of the irrigation works over 
the 120-day construction period will be undertaken by the Department of Irrigation (DOI). 
Supervision of the associated road upgrade and bridge construction will be the responsibility of 
the Ministry of Public Works under contract to the Project. The estimated costs based on a daily 
allowance of KN150,000 per day plus travel costs is estimated to be KN431 million.
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Table 7: Nam Seng Capital Costs and Economic Costs 

 

Summary of Nam Seng Costs Capital Costs   Conversion to Economic Costs   

       SERF CF CF 
SWR

F CF   

          1.03 
    
1.00  

    1.0 
0 

   0.9 
0   -      

Item   
KN'00

0 US$ 

 
Continge

ncy Tax 
Total 

KN’000 FE  DVA skilled 
unskill

ed tax 

Econo
mic 
Cost CF 

Head works    10%               
Reinforced 

concrete  30,031 3,526 3,003 3,303 36,338 40% 33% 3% 15% 9% 32,489 
0.9

1 

Steel gate  12,000 1,409 1,200 1,320 14,520 65% 20% 1% 5% 9% 13,127 
0.9

0 

Subtotal  42,031 4,935 4,203 4,623 50,858             

     -              

Road repairs  687,168 80,682 68,717 75,588 831,473 20% 35% 6% 30% 9% 730,940 
0.8

8 

   -  -         
MC1 & MC2 Main canal 
repairs 

5,779,4
02 

678,57
2 577,940 

635,73
4 6,993,076 20% 35% 6% 30% 9% 

6,147,55
0 

0.8
8 

   -  -         
SCI Canal lining and 
structures 

11,304,
297 

1,327,
263 1,130,430 

1,243,
473 

13,678,19
9 30% 25% 6% 30% 9% 

12,024,3
81 

0.8
8 

   -           

Total  

17,812,
897 

2,091,
452           

Construction 
Supervision 2% 356,258 41,829 35,626 39,188 431,072 0% 31% 60% 0% 9% 391,884 

0.9
1 

Contingency 
10
% 

1,816,9
16 

213,32
8           

Tax (total incl 
supervision) 

10
% 

1,998,6
07 

234,66
1  

1,998,
607         

Total Cost   
21,984,

678 
2,581,

270   

21,984,67
8 

5,692,
343 

6,286,
684 

1,550,
044 

6,457,
001 

1,998,
607 

19,511,1
41 

0.8
87 

Source: TRTA Consultants 
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d. Nam Seng Operation and Maintenance Costs 

50. The annual maintenance costs for the irrigation infrastructure is built up from first principles 
based on an analysis of the maintenance requirement for each aspect of the assets and the staff 
and associated costs for the Water User Groups (WUGs) responsible for O&M. For Nam Seng 
the annual cost per ha of the command area of 614 ha is KN640,518, ($75.20) per ha. This cost 
includes a 10% contingency, 10% contribution to a fund for periodic maintenance to fund larger 
one-off items of expenditure and 5% for the supervision of O&M by DAFO.   The cost of labor 
contributes 79% to the costs and administration and management the remaining 21%.  A 
summary of the estimated O&M costs for Nam Seng RSP is shown in Table 8 below. The total 
O&M costs expressed as a percentage of the overall capital costs is calculated to be 1.7% per 
year.  

51. The O&M cost represents the required ISF that will be levied per ha for irrigation area.  
Based on the current practice this fee is assumed to be levied against the wet season irrigated 
rice crop and is allowed for in the crop budgets.  The existing ISF for O&M of the scheme is 
KN250,000 per ha per year although some farmers are reluctant to pay because of the poor state 
of the scheme. 

52. O&M costs are converted economic values by allowing for tax and the shadow value of 
unskilled labor assuming that the labor involved is not employed during times of peak demand.  
The results in an SCF of 0.86 for the O&M costs. 
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Table 8. Nam Seng O&M Costs 

 
Operation & 
Maintenance KN   Conversion to Economic Costs 

      SERF CF CF SWRF CF   

           1.03        1.00        1.00         0.90         -      

  Total O&M  KN 
% of 
total US$ FE  DVA skilled unskilled tax 

Economic 
Cost 

CS
CF 

A Operation             

  
WUA staff 
honorarium 29,200,000 7%   0% 11% 80% 0% 9%  26,545,455  

0.9
1 

  Admin costs 2,000,000 1%   10% 80% 0% 0% 9%    1,818,182 
0.9

1 

  
Meeting costs 
and per diem 5,600,000 1%   0% 90% 0% 0% 9%    5,090,909  

0.9
1 

  
Transport cost & 
motorcycle 9,300,000 2%   50% 40% 0% 0% 9%    8,454,545  

0.9
1 

  Subtotal 46,100,000 12%          

  Contingency 10% 4,610,000 1%          

  Total operation 50,710,000 13% 

       
5,95

4         

B Maintenance             

  Labor 
230,968,71

3 59%   0% 10% 5% 75% 9% 
1 
92,648,904  

0.8
3 

  Materials 43,026,984 11%  15% 75% 0% 0% 9%  39,115,440  
0.9

1 

  Subtotal 
273,995,69

8 70%         

  Contingency 10% 27,399,570 7%         

  

Contribution to 
periodic 
maintenance 
account 10% 27,399,750 7%  5% 46% 5% 35% 9%  23,949,715  

0.8
8 

  

Maintenance 
supervision 
DAFO 5% 13,699,785 3%  5% 16% 70% 0% 9% 12,454,350 

0.9
1 

  
Total 

maintenance 
342,494,62

2 87% 
40,2
13  

 
13,368,278 74,814,850 45,870,616 194,366,878 32,842,062   

  Total All 
393,204,62

2 
100
% 

46,1
67 4% 21% 13% 54% 9% 309,384,983 

0.8
6 

  
Command Area - 
WS & DS ha 614 ha           

I
S
F Cost/ha/yr 

KN 
640,518                                    

$75.
120        

Source: Consultants estimates 
Note: FE = foreign exchange, DVA = domestic value added, CSCF = commodity specific conversion factor 
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e. Crop Budgets 

53. Crop budgets representing the future without project (fwop) situation and the future with 
project (fwp) situation were prepared for the range of crops that are assumed to be grown in this 
scheme. The crops budgets are prepared in financial prices and economic prices and allow for 
the yields, inputs and labor involved for each crop.   

54. Crop yields. Crop yields in the fwop and fwp for this RSP are summarized in Table 9.  

Table 9: Nam Seng Crop Yields 

   Nam Seng Change 

 Crop Unit fwop fwp fwop - fwp 

Wet season (June - Dec)       

  Rice (Irrigated) Kg/ha 4,180 4,560 9% 

  Rice (rainfed) Kg/ha 3,040   

Dry season (Jan - Jun)      

  Rice (Irrigated) Kg/ha 4,560 4,940 8% 

  Soy bean (green) Kg/ha  9,100  

  Peanut (in shell, wet) Kg/ha 2,400 3,000 25% 

  Garlic/ shallots (not dry) Kg/ha 1,500 2,000 33% 

Source: Consultants, from fields visits 

55. A modest increase in the yield of wet season irrigated rice (9%) is assumed as this crop 
receives irrigated water fwop and some increase in productivity is expected due to better water 
management and the impact of the support through the WUGs. As a result of the expansion of 
soy bean it is assumed that there will also be a benefit from the restorative effect of the dry season 
soybean bean crop grown in SC1 on the wet season rice yield.5  This is reflected in the increased 
yield for wet season rice in the fwp situation.  A higher yield can be achieved from irrigated rice 
during the dry season than the wet season due to the effect of higher levels of radiation during 
the dry season. 

56. Crop inputs.  A summary of the crop inputs for seed, fertilizer, and other services 
assumed for this RSP is in Table 10, while the labor inputs in terms of person work days are in 
Table 11.  

57. Labor is divided between hired labor (used for land preparation, planting and harvesting) 
and family labor used for other less intensive and timely activities. Overall hired labor contributes 
around 80% of the demand. The production of green soybean has the highest labor demand. 

58. Crop budgets. A summary of the crop budgets in economic returns for the five crops 
assumed to be grown in the scheme is presented in Table 12.  The budgets show the fwop and 
fwp situations based on the preceding tables. The financial costs have been converted to their 
economic equivalent and all labor inputs including family labor is included. The highest returns 

 

                                                

1. 5 Soy bean is a legume and has a restorative effect on soil fertilitity through the effect of the nitrogen-fixing of the 
symbiotic bacteria that attach to the roots. 
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are generated from green soybeans, peanuts and garlic grown in the rice season. By comparison 
the returns from rice production are relatively modest.  

59. In economic terms the rice production has a negative gross margin or crop budget. Green 
soybean bean and garlic show the highest economic return. 
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Table 10: Nam Seng RSP Crop Inputs per ha 

  
Other inputs: Seeds, Fertilizer, Agro-
chemicals, Mechanization and Others 

Unit 
Rice (WSIR) Rice (WSRF) Rice (DSIR) 

Soybean 
(green) 

Peanut Garlic 

fwop fwp fwop fwp fwop fwp fwop Fwp fwop fwp fwop fwp 

  Yield   
  4,180 4,560 3,040   4,560 4,940 0 

  
9,100  

  
2,400  

  
3,000  1,500 2,000 

2.1 Seeds   kg 80 80 80  80 80 0 120 150 150 120 120 

2.2 Fertilizer 1. NPK (46-20-0) kg 50 100 50  50 50 0 0 0 100 0 100 

 
  2. NPK (15-15-15) kg 50 50 50  50 50 0 1,500 0 0 0 0 

 
  3. NPK (13-5-7) kg             

 
  4. KCL (0-0-60) kg             

 
  6. Growth regulator kg        5     

2.3 Agro-chemicals 1. Herbicide (Glyphosate 48) l 0 0 0   0 0 12 0 0 0 0 

 
  2. Herbicide (24D) kg 30 30 0  30 30 0 16 0 0 0 0 

 
  3. Pesticide l        1.5     

 
  4. Fungicide l/kg             

2.4 
Contract 
Services 

1. Land preparation service ha 0.50 0.50 0.50  0.50 0.50 - 2.15 - - - - 

 
  2. Weed eater ha 1 1 1  1 1       

 
  3. Harvesting unit             

 
  4. Threshing service bag 110 120 80  120 130   0 0 0 0 

 
  5. Transportation bag 0 0 0  0 0   0 0 0 0 

2.5 Other inputs 1. Sacks 38-40 kg No 110 120 80  120 130 0 276 73 91   

 
  2. Bags (12 kg)* No           75 100 

 
  3. Irrigation cost/WUA* ha 1 1     0 0.8 0 0 0 0 

 
  4. Land tax ha 1 1 1  0 0 0 0 0 0 0 0 

 
  5. Land rent ha 0 0 0   0 0 1 0 0 0 0 

 
  6. Irrigation equipment unit             

 
  7. Fencing/ greenhouse unit             

 
  8. Other unit        1     

 
 ISF only paid from WS rice  12kg bag for chilli and vegetables         
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Table 11: Nam Seng Labor Inputs 

 

Labor inputs 
Unit Rice (WSIR) Rice (WSRF) Rice (DSIR) Soybean (green) Peanut Garlic 

  fwop fwp fwop fwp fwop fwp fwop fwp fwop fwp fwop fwp 

Yield kg/ha 4,180 4,560 3,040   4,560 4,940   9,100 2,400 3,000 1,500 2,000 

1. Land preparation* workdays/ha 10 10 10   10 10   0 10 10 0 0 

2. Seeding workdays/ha 5 5 5   5 5   0         

2. Transplanting/Seedling* workdays/ha 25 25 25   25 25   20 15 15 20 20 

3. Fertilizer application workdays/ha 2 2 0   2 2   47 0 2 0 2 

4. Agro-chemical application workdays/ha 1 1 0   1 1   120 0 1 0 0 

5. Manual weeding workdays/ha 10 10 10   10 10   0 10 10 10 10 

6. Watering workdays/ha 2 2 0   0 0   10 2 2 0 3 

7. Harvesting* workdays/ha 28 30 20   30 33   60 24 30 25 30 

8. Threshing workdays/ha               0       0 

9. Transportation workdays/ha               0 5 5 5 5 

Total workdays/ha 83 85 70 0 83 86 0 257 66 75 60 70 

Household labor workdays/ha 20 20 15 0 18 18 0 0 12 15 10 12 

% of hiring labor* workdays/ha 76% 77% 79%  78% 79%  100% 82% 80% 83% 83% 

Notes 1. Weeding done with weed eater           
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Table 12: Nam Seng Crop Budgets in Economic Prices 
Economic returns per ha KN’000 per ha 

Crop   Rice (WSIR) Rice (WSRF) Rice (DSIR) Soybean (green) Peanuts Garlic 

Details 

WOP/WP  wop wp wop wp wop wp wop wp wop wp wop wp 

Season wet wet wet wet dry dry Dry Dry Dry Dry Dry dry 

Irrigated/rainfed irrigated irrigated rainfed irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated 

Yields/Returns                          

Main Crop 

Rice (WSIR) 5,728 6,248 - - - - - - - - - - 

Rice (WSRF) - - 4,166 - - - - - - - - - 

Rice (DSIR) - - - - 6,248 6,769 - - - - - - 

Soybean (green) - - - - - - - 37,814 - - - - 

Peanuts - - - - - - - - 10,217 12,772 - - 

Garlic/ Shallots - - - - - - - - - - 12,000 16,000 

Inputs/Costs                          

Seeds & planting 
material 

Rice (WSIR) 132 132  - - - - - - - - - - 

Rice (WSRF) - - 132 - - - - - - - - - 

Rice (DSIR) - - - - 132 132 - - - - - - 

Soybean (green) - - - - - - - 8,640 - - - - 

Peanuts - - - - - - - - 756 756 - - 

Garlic/ Shallots - - - - - - - - - - 2,700 2,700 

Fertiliser 
Urea (46-20-0) 198 396 198 - 198 198 - - - 396 - 396 
Compound (15-15-
15) 

131 131 131 - 131 131 - 3,935 - - - - 

  Growth regulator - - - - - - - 900 - - - - 

Agro chemicals 

Glyphosate 48 - - - - - - - 203 - - - - 

Herbicide 24D 216 216 - - 216 216 - 115 - - - - 

Pesticide - - - - - - - 225 - - - - 

Contract 
services, 

equipment, 
materials etc 

Land preparation 315 315 315 - 315 315 - 1,355 - - - - 

Threshing 297 324 216 - 227 249 - - - - - - 

Bags etc 38-40 kg 99.00 108 72.00 - 108.00 117 - 248 64.80 81 67.50 90 

WUA/ISF 214 549 - - - - - 171 - - - - 

Land tax - - - - - - - - - - - - 

Other (for soybean) - - - - - - - 450 - - - - 

Labor Total 4,143 4,270 3,513 0 4,170 4,297 0 12,850 3,300 3,750 3,000 3,500 

  Total Costs 5,745 6,440 4,5 0 5,594 5,756 0 29,068 4,132 4,994 5,734 6,641 
                         

  Net return -17 -191 -412 0 655 1,013 0 8,745 6,086 7,777 6,266 9,359 

 US$ per ha  -2.03 -22.45 -48.32           -    76.86 118.89        -    1,026.79  714.51 913.16 734.73 1,098.85 
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f. Cropping pattern 

60. The cropping for the two irrigation blocks in the scheme (MC1 and MC2, and SC1) in the 
fwop and fwp situations are summarized in Table 13.   The total command area is 614 ha of which 
264 ha is the new irrigated area in SC1. 

61. The MC1 & 2 area that is currently irrigated has 200% cropping intensity, while the SC1 
area, which is not currently irrigated has 90% rainfed rice during the wet season, and 15% of the 
area with peanuts and garlic during the dry season, for an overall cropping intensity of only 105%.  
With the supply of reliable irrigation cropping intensity which can increase to 200% with the 
project. During the wet season rice production will continue to be gown in 100% of the area. In 
the future with project situation it is assumed that the cropping pattern for MC1&2 remains the 
same with 100% rice grown in the wet season and 85% rice and 15% peanuts and garlic grown 
in the dry season, the same as at present, but with some marginal increase in productivity due to 
better water supply to the lower end of MC1.  

62. In the SC1 area 100% irrigated rice will be grown in the wet season and it is projected that 
in the dry season that the majority of the command area (75%) will be devoted to the production 
of green soy bean grown on a commercial basis by a Chinese company to supply the early season 
market for green beans in China and for which commercial arrangements are already in place. At 
this time there is a window of opportunity to supply the market at high price before the mainstream 
production comes to the market. The arrangement for green soybean production is that the 
landowner leases his land to the company for the dry season and provides his labor to the 
company for as a paid agricultural worker for production of the soybean. For the economic 
analysis the returns from green soybean are based on the crop gross margin and not the return 
from leasing the land. The remainder of the area is assumed to be in garlic and peanuts.
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Table 13: Nam Seng Cropping Patterns 

 

   Nam Seng (MC1)  Nam Seng (MC2)   Nam Seng (SC1) 

   fwop fwp fwop fwp  fwop fwp fwop fwp   fwop fwp fwop fwp 

   % % ha ha  % % ha ha   % % ha ha 

Net cultivable area      130 130      220 220       264 264 

Wet Season (Jun - Dec)         
Rice (irrigated)  100% 100% 130 130  100% 100% 220 220   0% 100% 0 264 

Rice (rainfed)  0% 0% 0 0  0% 0% 0 0  90% 0% 238 0 

Fallow (no crop)  0% 0% 0 0  0% 0% 0 0  10% 0% 26 0 

Total  100.0% 100% 130 130  100.0% 100% 220 220   100.0% 100% 264 264 

Dry Season (Jan - Jun)            

Rice (irrigated)  85% 85% 111 111  85% 85% 187 187    0% 0% 0 0 

Soybean (green)  0% 0% 0 0  0% 0% 0 0  0% 75% 0 198 

Peanut  5% 5% 7 7  5.% 5% 11 11  8% 12% 21 32 

Garlic/shallots  10% 10% 13 13  10% 10% 22 22  7% 13% 18 34 

Sub-total Crop  100% 100% 130 130  100% 100% 220 220  15% 100% 40 264 

Fallow (no crop)  0% 0% 0 0  0% 0% 0 0   85% 0% 224 0 

Total  100.0% 100.0% 130 130  100.0% 100.0% 220 220   100.0% 100.0% 264 264 

                
Total Crop Intensity   200% 200%      200% 200%       105% 200%     

Source: Field visits and consultants estimates.       
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g. Incremental benefits from irrigation  

63. The crop budgets are combined with the cropping pattern in the fwop and fwp situations to 
show the net incremental benefit that is produced from the scheme. The buildup of the benefits is 
expected to take place quickly as soon as the scheme is completed. The full potential of irrigated 
rice production during the wet season will be realized immediately as this land is currently used for 
rice and there is no change to the cropping pattern. In the dry season in MC1 and MC2 areas there 
also will not be any change to the current cropping pattern, except a marginal increase in 
productivity. In the SC1 area the productivity increase in wet season rice will occur immediately, 
while the full utilization of irrigation water during the dry season will also occur quickly as the bulk 
of the area is expected to be used for the production of green soy bean by the Chinses lessee who 
is expected to take up the land as soon as irrigation becomes available.  It is assumed that the 
buildup takes two years. At full development the average incremental benefit per ha is KN3.671 
million ($430). 

64. The agricultural benefits are combined with the cost in a conventional cost-benefit analysis 
(CBA).  The economic resources flow statements are summarized in Table 15.   

h. Results of economic evaluation and sensitivity analysis 

65. The base case EIRR is 10.0%, which exceeds the ADB’s current threshold of 9%. The NPV 
at 9% is KN1,315 million. 

66. The results of the sensitivity analysis, as shown in Table 14, which tests the EIRR to 20% 
change in the main parameters capital cost, O&M cost and net benefits indicates that the project 
is most sensitive to the level of agricultural benefits.  The switching value (SV) indicate the 
percentage change in the parameter needed to reduce the EIRR to 9%. A SV for the benefits is -
13%, for capital costs it is 16% and for the O&M costs 50%. 

Table 14: Sensitivity Analysis 

 Item Change EIRR ENPV KN m EIRR % SV 

Base case  10.0% 1,315 - 

Capital 10% 10.5% 2,191 26% 

O&M 20% 11.5% 3,275 50% 

Benefits -13% 10.0% 1,229 -21% 

SV = switching value.       
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Table 15: Summary of Nam Seng Cost-Benefit Analysis 

KN’000 constant 2018 prices 

Year 

Costs Benefits Base Case Capital O & M Revenue 

Capital 
O&M 
costs 

Total 
Costs 

Net 
Agricultural 

Benefits 

Net Cash 
Flow 

10% 20% -20% 

Year 1  -     -     -     -     -     -     -     -    

Year 2  9,755,571   261,868   10,017,439   560,079  -9,457,359  -10,171,048  -9,247,865  -9,268,302  

Year 3  9,755,571   261,868   10,017,439   1,715,877  -8,301,561  -9,015,250  -8,092,067  -8,262,757  

Year 4   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 5   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 6   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 7   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 8   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 9   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 10   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 11   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 12   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 13   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 14   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 15   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 16   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 17   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 18   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 19   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 20   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 21   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 22   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 23   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 24   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 25   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 26   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 27   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 28   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 29   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

Year 30   261,868   261,868   2,287,837   2,025,969   2,287,837   2,235,463   1,990,418  

 
   EIRR 10.0% 10.5% 11.5% 10.0% 

   OCC 9.00% NPV @ 9%  1,315,378   2,191,059   3,275,455   1,229,222  
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9. Nam Tong RSP Economic Analysis 

67. The Nam Tong RSP has three beneficiary villages with 114 households located in Paek 
district of Xiangkhouang province. The scheme has a total command area of 173 ha and is 
composed of two command areas: H2 weir 50 ha and H3 weir 123 ha. The command area is 
located on both side of the Nam Tong river with mostly field to field flow from the canal for wet 
season paddy production.  

68. Currently H2 and H3 only receive water during the wet season for rice cultivation. Irrigation 
water is not able to be delivered for the dry season and dry season cropping is currently limited 
to small areas of vegetables estimated to make up 12% of the command area. The fallow land is 
currently used for grazing cattle on the crop residue and field bunds over the dry season when 
other sources of cattle feed are limited. 

69. The new scheme will supply water to support irrigated agriculture for both the wet season 
and the dry season in the two blocks and allow the production higher value vegetables and fodder 
to support the local livestock population.  

a. Capital Costs 

70. The total capital investment cost for Nam Tong are estimated at KN7,194 million 
equivalent to $844,622 including physical contingency of 10%, construction supervision and tax 
10%. The average cost per ha of the command area of 173 ha is KN41.58 million ($4,882). The 
costs for the H3 command area are 24% per expensive per ha than H2 

71. The costs are converted to economic costs which results in an overall economic 
conversion factor for this RSP of 0.87.  A summary is shown in Table 16 below. 

72. Construction supervision. Supervision of the construction over the 120-day construction 
period will be undertaken by the PIS under contract to the Project at an estimated cost of KN141.
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Table 16: Nam Tong Capital Costs and Economic Costs 

 

       Conversion to Economic Costs   

Summary of Nam Tong Capital Costs 
   

SERF CF CF SWRF CF 
  

       
                 

1.03  
               

1.00  
                   

1.00  
                   

0.90  
                    

-    

  

Component  KN’000 KN’000 US$  Contingency  Tax Total 
KN'000 

FE  DVA skilled unskilled tax Economic 
Cost 

CSCF 

Irrigation Works 
   

10% 
  

          
  

Headworks 2 
   

- 
  

          
  

Headworks 755,928 
  

75,593 83,152 914,673 30% 25% 6% 30% 9.1%     812,312       0.89  

Canals  686,594 1,442,522 169,370 68,659 75,525 830,779 20% 17% 9% 45% 9.1%     722,853       0.87  

Headworks 3 
   

- 
  

          
  

Headworks 759,763 
  

75,976 83,574 919,314 30% 25% 6% 30% 9.1%       816,434       0.89  

Canals  3,626,306 4,386,069 514,978 362,631 398,894 4,387,830 20% 17% 9% 45% 9.1%        
3,817,811  

     0.87  

Subtotal 5,828,591 5,828,591 684,348 
   

          
  

Construction 
supervision 

2% 116,572 13,687 11,657.18 12,823 141,052 0% 31% 60% 0% 9.1% 128,229 0.91 

Contingency 10% 594,516 69,803           

Tax 10% 10% 653,968 76,784 
          

              

Total Irrigation 
Works 

 
7,193,648 844,622 594,516 653,968 7,193,648      6,297,640 0.88 

Source: TRTA Consultants 
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i. Nam Tong Operation and Maintenance Costs 

73. The annual maintenance costs for the irrigation infrastructure is built up from first principles 
based on an analysis of the maintenance requirement for each aspect of the assets (canal 
cleaning, desilting, weeding, repair, etc.) and the staff and associated costs for the Water User 
Group (WUGs) responsible for O&M.  

74. The annual cost per ha of the command area of 173 ha is KN485,518, ($57.01) per ha. 
This cost includes a 10% contingency, 10% contribution to a fund for periodic maintenance to 
fund larger one-off items of expenditure and 5% for the supervision of O&M by DAFO.   The costs 
are split relatively even between operation and management, with WUG staff honorarium making 
up 23 % and labor 38% of the total costs. A summary of the estimated O&M costs for Nam Tong 
RSP is shown in Table 17 below. The total O&M costs expressed as a percentage of the overall 
capital costs is calculated to be 0.62% per year. 

75. The O&M cost represents the ISF that will be levied per ha for irrigation area.  This fee is 
assumed to be levied against the wet season irrigated rice crop and is allowed for in the crop 
budgets.  Current expenditure on maintenance is around KN90,000 to KN150,000 per household 
per ha per year, which is equivalent to KN52,000 to KN87,000 per ha per year for the average 
household holding size. 

76. O&M costs are converted economic values by allowing for tax and the shadow value of 
unskilled labor assuming that the labor involved is not employed during times of peak demand.  
For Nam Tong this results in an SCF of 0.87 for the O&M costs. 
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Table 17. Nam Tong O&M Costs 

 

Operation and Maintenance   Conversion to Economic Costs  

      SERF CF CF SWRF CF  

      1.03 1.00 1.00 0.90 -  

Total O&M  KN KN/ha USD USD/ha  FE  DVA skilled unskilled tax Economic Cost 

Operation 
            -           

WUG staff honorarium 19,162,500     0% 11% 80% 0% 9% 17,420,455 

Admin costs 2,000,000     10% 81% 0% 0% 9% 1,818,182 

Meetings & per diems 5,600,000     0% 91% 0% 0% 9% 5,090,909 

Motorbike & transport 9,300,000     50% 41% 0% 0% 9% 8,454,545 

Contingencies (10%) 3,606,250           

Total Operation 39,668,750 229,299 4,658 27.00        

Maintenance 
           

Labor 31,504,827     0% 11% 5% 75% 9% 26,277,890 

Materials 3,955,800     15% 76% 0% 0% 9% 3,596,182 

Contingencies 3,546,063           
Saving to periodic 
maintenance account 3,546,063     5% 46% 5% 35% 9% 3,099,581 
Maintenance 
supervision (DAFO / 
PIS) 1,773,031     5% 16% 70% 0% 9% 1,611,847 

Total Maintenance 44,325,783 256,218 5,204 30.01        

Total all 83,994,533 485,518 9,862 57.01       67,383,346 

       7% 43% 5% 36% 9%  

Source: Consultants estimates 
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j. Crop Budgets 

77. Crop budgets representing the future without project (fwop) situation and the future with 
project (fwp) situation were prepared for the range of crops that are assumed to be grown in this 
scheme. The crops budgets are prepared in financial prices and economic prices and allow for 
the yields, inputs and labor involved for each crop.   

78. Crop yields. Crop yields in the fwop and fwp for this RSP are summarized in Table 18.  

Table 18: Nam Tong Crop Yields per Hectare 
   Nam Tong RSP   

 Crop Unit fwop fwp fwop - fwp 

Wet season (June - Dec)       

  Rice (Irrigated) kg 3,600 4,050 13% 

Dry season (Jan - Jun)      

  Garlic kg 2,000 2,500 25% 

  Chili kg 6,000 7,000 17% 

  Cucumber kg - 7,000  

  Vegetables (Leafy types) kg 3,500 4,000 14% 

  Fodder (dry matter) kg  - 3,000   

Source: Consultants, from fields visits. 

79. A modest increase in the yield of wet season irrigated rice (13%) is assumed as this crop 
receives irrigated water FWOP and some increase in productivity is expected due to better water 
management and the impact of the support through the WUGs. There will also be some benefit 
from the restorative effect of the dry season vegetables and forage crops.  Higher yield increases 
are expected for chili and garlic due to reliable irrigation and better crop management under 
irrigation.  The yield of fodder is for the dry matter content of the cereal fodder. 

80. Currently the wet season rice crop is irrigated by the existing schemes.  There is no rice 
season rice grown due to the cool growing conditions during this time.  

81. Crop inputs.  A summary of the crop inputs for seed, fertilizer, and other services 
assumed for this RSP is in Table 19, while the labor inputs in terms of person work days are in 
Table 20.  

82. Labor is divided between hired labor (used for land preparation, planting and harvesting) 
and family labor used for other less intensive and timely activities. Overall hired labor contributes 
around 75% of the demand. Farmers use pooled labor for activities needing a higher number of 
workers.  

83. Crop budgets. A summary of the crop budgets in economic returns for the six crops 
assumed to be grown in the scheme including fodder is presented in Table 21.  The budgets show 
the fwop and fwp situations based on the preceding tables. The financial costs have been 
converted to their economic equivalent and all labor inputs including family labor is included. The 
highest returns are generated from garlic, chili and cucumber grown in the dry season. By 
comparison the returns from rice production are low, reflecting the higher labor costs in this area 
and the low economic return from rice.  
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Table 19: Nam Tong RSP Crop Inputs per ha 
  Other inputs: Seeds, Fertilizer, Agro-

chemicals, Mechanization and Others 
Unit Rice (WSIR) Garlic Chilli Cucumber Vegetables (leafy) Fodder 

  Fwop Fwp Fwop Fwp Fwp Fwp Fwp Fwp Fwop Fwp Fwp fwp 

  Yield   kg 3,600 4,050 2,000 2,500 6,000 7,000   7,000 3,500 4,200   3,000 

2.1 Seeds   kg 100 100 100 100 10 10   1 1 1   50 

2.2 Fertilizer 1. NPK (46-20-0) kg 40 80 40 40 80 80   80 40 40   40 

    2. NPK (15-15-15) kg    0 0 0 0   15 0 0   0 

    3. NPK (13-5-7) kg 0 0 0 0 0 0   120 0 0     

    KCL (0-0-60) kg                         

  
  FYM (compost) kg    0 0.0 

         
100  

         100      
             

150  
450     

    Bioextract kg               0   20     

2.3 
Agro-
chemicals 

1. Herbicide (Glyphosate 
48) 

l 0 0 0 0 0 0   
0 

0 0     

    2. Herbicide (24D) kg 0 0 0 0 0 0     0 0     

    3. Pesticide l 0 0 0 0 0 0   3 0 0   1 

    4. Fungicide l/kg     0 0 0 0             

2.4 
Contract 
Services 

1. Land preparation service ha 0.5 0.5 0 0 0 0     0 0   0.5 

    2. Weed eating ha 1 1         0        

    3. Harvesting unit   0 0 0 0   0 0 0     

    4. Threshing service bag 0 0 0 0 0 0   0       

2.5 Other inputs 5. Transportation bag         0 0 0     

    1. Sacks 38-40 kg                       

    2. Bags (12 kg)* bag   0 100 125 500 583     292 350     

    3. Irrigation cost/WUA* ha 1 1 0 0 0 0   0 0 0     

    4. Land tax ha 1 1 0 0 0 0   0 0 0     

    7. Plastic mulch unit 0 0 0 0 0 0   1 0 0     

    8. Pumping cost mth     4 4 3 3     2 2     

Note Chilli packed in 12 kg bags at KN 500 per bag  Rice is stored in bulk, without bags    
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Table 20: Nam Tong Labor Inputs 

Labor inputs 
Unit Rice (WSIR) Rice (WSRF) Garlic Chilli Cucumber Vegetables Fodder 

  Fwop Fwp Fwop Fwp Fwop Fwp Fwop Fwp Fwop Fwp Fwop Fwp Fwop fwp 

Yield kg/ha 3,600 4,050 3,000 0 2,000 2,500 6,000 7,000 0 7,000 3,500 4,000 0 3,000 

1. Land preparation* workday/ha 5 5 5   20 20 20 20   15 20 20   5 

2. Seeding workday/ha 5 5 5             0         

2. Transplanting/Seedling* workday/ha 25 25 25   20 20 20 20   20 12 12   10 

3. Fertilizer application workday/ha 1 1 0   0 1 6 6   1 1 3   1 

4. Agro-chemical application workday/ha 0 0 0   0 0 0 0   3 0 0   0 

5. Manual weeding workday/ha 5 5 5   5 5 5 5   6 5 10   0 

6. Watering workday/ha 2 2 0   8 8 10 10   2 12 12   3 

7. Harvesting* workday/ha 24 27 20   20 30 30 35   30 24 24   35 

8. Threshing workday/ha 7 8 5   0 0 0 0   0 0 0   0 

9. Transportation workday/ha 5 5 3   5 5 0 0   5 0 5     

Total workday/ha 79 83 68 0 78 89 91 96 0 82 74 86 0 54 

Household labor workday/ha 23 23 18 0 18 19 21 21 0 17 18 30 0 19 

% of hiring labor* workday/ha 71% 72% 74%  77% 79% 77% 78% ! 79% 76% 65%  65% 

Note: Garlic is grown on raised beds 
 Average hired labor 75%      
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Table 21: Nam Tong Crop Budgets in Economic Prices 
Economic returns per ha KN’000 
Crop     Rice (WSIR) Garlic/ Shallots Chilli Cucumber Vegetables  Fodder 

Details 
WP/WOP    wop wp wop wp wop wp wop wp wop wp wop wp 
Season 

 
wet wet dry dry dry dry dry dry dry dry dry any 

Irrigated/rainfed   irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated irrigated 
Yields/Returns                          

Main Crop 

Rice (WSIR) kg 6,659 7,492 - - - - - - - - - - 
Rice (WSRF) kg - - - - - - - - - - - - 
Garlic/ Shallots kg - - 16,000 20,000 - - - - - - - - 
Chilli kg - - - - 15,000 17,500 - - - - - - 
Cucumber kg - - - - - - - 14,000 - - - - 
Vegetables kg - - - - - - - - 10,500 12,000 - - 
Fodder kg DM - - - - - - - - - - - 6,750 

Gross returns     6,659 7,492 16,000 20,000 15,000 17,500 0 14,000 10,500 12,000 0 6,750 
Inputs/Costs              

Seeds & 
planting 
material 

Rice (WSIR) kg  222 222 - - - - - - - - - - 
Rice (WSRF) kg - - - - - - - - - - - - 
Rice (DSIR) kg - - - - - - - - - - - - 
Garlic/ Shallots kg - - 2,250 2,250 - - - - - - - - 
Chilli kg - - - - 540 540 - - - - - - 
Cucumber kg - - - - - - - 360 - - - - 
Vegetables kg - - - - - - - - 90 90 - - 
Fodder kg - - - - - - - - - - - 450 

Fertiliser 

Urea (46-20-0) kg 158 317 1587 158 317 317 - 317 158 158 - 158 
Compound (15-15-
15) 

kg - - - - - - - 39 - - - - 
Compound (13-5-7) kg - - - - - - - 161 - - - - 
KCl kg - - - - - - - - - - - - 
FYM (compost) kg             
Bio extract lt - - - - - - - - - 101 - - 

Agro 
chemicals 

Glyphosate 48 lt - - - - - - - - - - -  
Herbicide 24D lt - - - - - - - - - - - - 
Pesticide lt - - - - - - - 450 - - - 135 

Contract 
services, 

equipment, 
materials etc 

1. Land preparation ha 270 270 - - - - - - - - - 270 
2. Weed eating ha 114 114 - - - - - - - - - - 
3. Harvesting ha - - - - - - - - - - - - 
1. Sacks 38-40 kg no /ton - - - - - - - - - - - - 
2. Bags (12 kg)* no /ton - - 45 56 225 263 - - 131 158 - - 
3. Irrigaticost/WUA* ha - 424 - - - - - - - - - - 
4. Land tax ha - - - - - - - - - - - - 
5. Land rent ha - - - - - - - - - - - - 
7. Plastic mulch ha - - - - - - - 158 - - - - 
8. Pumping cost mths - - 180 180 135 135 - - 90 90 - - 

Labor Total workday 6,336 6,648 6,240 7,120 7,280 7,680 0 6,560 5,920 6,880 0 4,320 
                

Total costs      7,101 7,996 8,873 9,765 8,497 8,934 0 8,000 6,390 7,477 0 5,333 
                 
Net returns -   ha -441 -504 7,127 10,235 6,503 8,566 0 6,000 4,110 4,523 0 1,417 
  US$ per ha  -51.82      

51.8240  
-59.18     836.75 1,201.75  763.55  1,005.71         482.60  531.09         -        166.32 
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k. Cropping pattern in Nam Tong RSP 

84. Cropping pattern.  This RSP currently only receives irrigation water during the wet 
season. The H2 and H3 areas that are currently irrigated during the wet season has 100% rice. 
During the dry season cropping is limited to small plots of garlic, chili and vegetables estimated 
to be 12% of the area with an overall cropping intensity of only 112%. It is not possible to grow 
rice during the dry season on account of the cool temperatures during this time. 

85. In the future with project situation during the wet season rice production will continue to be 
gown in 100% of the area, while during the dry season it is projected that there will be no rice 
production (too cool for rice) and 100% of the area cropped with predominantly garlic and 
vegetables and some chili, cucumber and fodder. Overall the cropping intensity is expected to 
increase to 200% when fully developed. The cropping pattern representing the fwop and the fwp 
situations for each of the two blocks is shown in Table 22. 

Table 22: Nam Tong Cropping Patterns 

   Nam Tong (Weir 2.0)  Nam Tong (Weir 3.0) 

   Fwop Fwp Fwop Fwp  Fwop Fwp Fwop fwp 

   % % ha ha  % % ha ha 
Net cultivable 
area      50 50      123 123 

           

Wet Season (Jun - Dec) 

Rice (irrigated)  100% 100% 50 50  100% 100% 123 123 

Total  100% 100% 50 50  100% 100% 123 123 

Dry Season (Jan - Jun) 

Garlic/shallots  2.0% 36% 1 18  2.0% 36% 2 44 

Chilli  2.0% 13% 1 7  2.0% 13% 2 16 

Cucumber  0% 11% 0 6  0% 11% 0 14 

Vegetables (leafy)  8.0% 27% 4 14  8.0% 27% 10 33 

Fodder  0% 13% 0 7  0% 13% 0 16 

Sub-total Crop  12% 100% 6 50  12% 100% 15 123 

Fallow (no crop)  88% 0% 44 0  88% 0% 108 0 

Total  100.0% 100.0% 50 50  100.0% 100.0% 123 123 

           
Total Crop 
Intensity   112% 200%      112% 200%     

Source: Consultants field investigations 

l. Incremental benefits from irrigation  

86. The crop budgets are combined with the cropping pattern in the fwop and fwp situations 
to show the net incremental benefit that is produced from the scheme. The buildup of the benefits 
for this scheme is expected to take several years from when the scheme is completed for the dry 
season cropping pattern and benefits to build up. For the reason that the farmers are not used to 
cropping during the dry season and have adjusted their farming system to suit the current 
situation. For the purpose of the analysis the benefits are assumed to to take four years to reach 
full potential However, the full potential of irrigated rice production during the wet season can be 
expected to be realized immediately as this land is currently used for rice, and a marginal increase 
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in productivity can be expected.  At full development the incremental economic benefit per ha for 
this scheme is KN6.20 million ($727), a relatively high value because of the increase in the 
cropping intensity from 112% to 200% as a result of the project. 

87. The agricultural benefits are combined with the cost in a conventional cost-benefit analysis 
(CBA).  The economic resources flows are summarized in Table 24.   

m. Results of economic evaluation and sensitivity analysis 

88. The base case EIRR is 15.2%, which exceeds the ADB’s current threshold of 9% by a 
comfortable margin.  The NPV at 9% is KN2,888 million. 

89. The results of the sensitivity analysis, as shown in Table 23, which tests the EIRR to 20% 
change in the main parameters - capital cost, O&M cost and net benefits - indicates that the 
project is most sensitive to the level of agricultural benefits but all the EIRRs still exceed the 9% 
cutoff.  The switching value (SV) indicate the percentage change in the parameter needed to 
reduce the EIRR to 9%. The SV for the benefits is -37%, for capital costs it is 57% and for the 
O&M costs 489% indicating the economic return is robust. 

Table 23: Nam Tong Sensitivity Analysis 

 Item Change EIRR ENPV KN m EIRR % SV 

Base case  15.2% 2,888 - 

Capital 20% 12% 2,561 57% 

O&M 20% 14% 3,439 489% 

Benefits -20% 12% 1,845 -37% 

SV = switching value.       
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Table 24: Summary of Nam Tong Cost-Benefit Analysis 

KN’ 000 

Year 

Costs Benefits Base Case Capital O & M Revenue 

Capital O&M costs Total Costs 
Net 

Agricultural 
Benefits 

Net Cash Flow 20% 20% -20% 

Year 1  -     -     -     -     -     -     -     -    

Year 2  3,148,820   73,655   3,222,475   174,913  -3,047,563  -3,603,671  -2,988,638  -3,008,890  

Year 3  3,148,820   73,655   3,222,475   523,982  -2,698,494  -3,254,602  -2,639,570  -2,729,635  

Year 4  -     73,655   73,655   825,796   752,141   825,796   811,065   660,637  

Year 5  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 6  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 7  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 8  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 9  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 10  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 11  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 12  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 13  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 14  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 15  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 16  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 17  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 18  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 19  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 20  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 21  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 22  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 23  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 24  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 25  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 26  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 27  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 28  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 29  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

Year 30  -     73,655   73,655   1,069,390   995,735   1,069,390   1,054,659   855,512  

 
   EIRR 15.2% 13.7% 16.4% 13.1% 

 
 OCC 9.00% NPV @ 9%  2,887,966   2,560,748   3,439,274   1,845,328  
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10. Nam Pua RSP Economic Analysis 

90. Nam Pua RSP is in in Viengxay district Houaphan province and has a total command area 
of 70 ha in one block. There are 175 households having an average holding of 0.38 ha, allowing 
for 5% of their land taken out of production through the field bunds, water courses and access 
paths. Currently, only 57% of the command area can be irrigated reliably irrigated during the wet 
season for the production of rice, while 43% receives less than adequate water. In addition, there 
is only enough water to serve 55% of the area during the dry season although with long intervals 
between irrigations due to the use of a single high-volume main canal that has low efficiency. 

91. The rehabilitated and modernized scheme will supply water to support irrigated agriculture 
for both 100% of the wet season and the dry season area, and allow the expansion of high value 
vegetables production in the dry season for the whole command area and allow the adoption of 
modern irrigation facilities.  

n. Capital Costs 

92. The total capital investment cost for Nam Pua for rehabilitating and modernizing irrigation 
is estimated at KN4,469.2 million, equivalent to $524,729, including physical contingency of 10%, 
construction supervision and tax 10%. The average cost per ha of the command area of 70 ha is 
KN63.846 million ($7,496), a relatively high cost because of the long delivery canal to bring water 
to the area and the relatively small command area served by the irrigation.  

93. The costs of the road and bridge rehabilitation associated with this scheme is an additional 
KN1,384.15 million ($162,516), making a total investment cost for this RSP of KN5,853.3 million 
($687,255). Only the irrigation rehabilitation costs have been allocated to this RSP. A summary 
of the costs is shown in Table 25 below. The costs are converted to economic costs which results 
in an overall economic conversion factor for this RSP of 0.87.   

94. Construction supervision costs. Supervision of construction of the scheme will be 
undertaken by PSI under a contract to the Project. Based on a construction period of 120 days 
during the dry season and allowing for field allowances of KN150,000 per day for government 
staff and incidental travelling cost the actual supervision costs are estimated to be KN87 million.  
Supervision of the bridge construction and road rehabilitation by the Ministry of Public Works is 
estimated to cost $3,500, based on the direct costs of their staff, compared to a cost of $2,897 
based on 2% of the capital costs. 
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Table 25: Nam Pua Capital Costs and Economic Costs 

 

      Economic Conversion Factors   

Summary of Nam Pua Irrigation Costs    SERF CF CF SWRF CF   

          1.03  1.0 1.0 0.9 -   

Component   KN'000 US$  Contingency (10%)  
Total 
KN'000 FE  DVA Skilled unskilled tax Economic Cost CSCF 

  (Tax included) 10%              

Irrigation Works                  

Headworks repair  251,935 29,580 25,194 277,129 30% 25% 6% 30% 9.1% 243,621 0.89 

RMC+SCR                  

Earth Work  297,162 34,890 29,716 326,878 20% 11% 10% 50% 9.1% 280,818 0.87 

Stone Masonry  2,702,072 317,256 270,207 2,972,279 20% 11% 10% 50% 9.1% 2,553,458 0.87 

Sediment box  67,435 7,918 6,744 74,179 30% 25% 6% 30% 9.1% 65,210 0.89 

Syphon over Pua River (6 Points) 
 384,319 45,124 38,432 422,751 40% 33% 3% 15% 9.1% 377,978 0.91 

Outlet to Farmer (10 Points)  243,516 28,592 24,352 267,868 40% 27% 4% 20% 9.1% 238,159 0.90 

Culvert under road  14,756 1,733 1,476 16,232 40% 27% 4% 20% 9.1% 14,432 0.90 

Outlet to Farmer from Right (13)  19,615 2,303 1,962 21,577 40% 27% 4% 20% 9.1% 19,183 0.90 

End Structure  2,436 286 244 2,680 40% 27% 4% 20% 9.1% 2,383 0.90 

Subtotal  3,983,248  467,682           

Construction Supervision 2% 79,665 9,354 7,966 87,631 0% 31% 60% 0% 9.1% 79,665 0.91 

Contingency 10% 406,291 47,704               

Total Irrigation Works   4,469,204 524,739 406,291 4,469,204      4,469,204 0.87 
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      Economic Conversion Factors   

Summary of Nam Pua Road and Bridge Costs    SERF CF CF SWRF CF   

      1.0 1.0 1.0 0.9 -   

Component   KN'000 US$ 

 
Contingency 
(10%)  

Total 
KN'000 FE  DVA skilled unskilled tax 

Economic 
Cost CSCF 

Bridges  -           

Bridge 1             

Earth Excavation  10,133 1,190 1,013 11,147 20% 11% 10% 50% 9.1% 9,576 0.87 

Earth fill  16,546 1,943 1,655 18,201 20% 11% 10% 50% 9.1% 15,636 0.87 

Concrete Work  443,437 52,065 44,344 487,781 40% 33% 3% 15% 9.1% 436,120 0.91 

Stone Masonry M#100  150,937 17,722 15,094 166,030 20% 11% 10% 50% 9.1% 142,635 0.87 

Steel Pipe 50 mm  47,736 5,605 4,774 52,510 60% 19% 2% 10% 9.1% 47,211 0.92 

Subtotal  668,789 78,524               

Bridge 2                  

Earth Excavation  7,983 937 798 8,782 20% 11% 10% 50% 9.1% 7,544 0.87 

Earth fill  10,660 1,252 1,066 11,726 20% 11% 10% 50% 9.1% 10,074 0.87 

Concrete Work  377,409 44,312 37,741 415,150 40% 33% 3% 15% 9.1% 371,182 0.91 

Stone Masonry M#100  131,675 15,460 13,168 144,843 20% 11% 10% 50% 9.1% 124,433 0.87 

Steel Pipe 50 mm  37,128 4,359 3,713 40,841 60% 19% 2% 10% 9.1% 36,720 0.92 

Subtotal  564,856 66,321          

Total  1,233,644 144,845          

Construction supervision 2% 24,673 2,897       2,467       27,140  0% 31% 60% 0% 9.1% 24,673 0.91 

Contingency 10% 125,832 14,774          

Total All Bridges  1,384,149 162,516    125,832  1,384,149      1,240,483 0.90 

      35% 26% 6% 23% 9%   

Total Irrigation Works & Bridges  5,853,353 687,255 532,123 5,853,353      5,853,353 0.88 

        26% 18% 9% 38% 9%   
Source: TRTA Consultants 
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o. Nam Pua Operation and Maintenance Costs 

95. The annual maintenance costs for the irrigation infrastructure is built up from first principles 
based on an analysis of the maintenance requirement for each aspect of the assets (canal 
cleaning, desilting, weeding, pipe leak detection and repair, etc.) and the staff and associated 
costs for the Water User Association (WUA) responsible for O&M.  The operational aspects of 
this RSP involve more frequent water scheduling and movement of pipes to maintain the 5 to 7 
days irrigation interval for the production on HVCs. 

96. The annual cost per ha of the command area of 70 ha is KN913,452, ($107.25 per ha. 
This cost includes a 10% contingency, 10% contribution to a fund for periodic maintenance to 
fund larger one-off items of expenditure, and 5% for the supervision of O&M by DAFO.   The costs 
are split relatively even between operation and management, with WUG staff honorarium making 
up 23 % and labor 38% of the total costs. A summary of the estimated O&M costs for Nam Pua 
RSP is shown in Table 26 below. The total O&M costs expressed as a percentage of the overall 
capital costs is calculated to be 1.5% per year. 

97. The O&M cost represents the ISF that will be levied per ha for irrigation area.  This fee is 
assumed to be levied against the wet season irrigated rice crop and is allowed for in the crop 
budgets.  In the current and fwop situation the farmers pay an ISF of KN50,000 per ha. O&M 
costs are converted to economic values by allowing for tax and the shadow value of unskilled 
labor assuming that the labor involved is not employed during times of peak demand.  For Nam 
Pua this results in an SCF of 0.87 for the O&M costs.
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Table 26. Nam Pua O&M Costs 

 

           Economic Conversion Factors     

 
 Nam Pua O&M costs   SERF CF CF SWRF CF   

 
 

          1.03  1.00 1.00 0.90 -   

   Total O&M  KN USD  FE  DVA skilled unskilled tax Economic Cost CSCF 

A  Operation            

   WUA staff costs 12,775,000   0% 11% 80% 0% 9% 11,616,636 0.91 

   Admin costs 1,000,000   10% 81% 0% 0% 9% 909,091 0.91 

   Meetings & per diem 3,000,000   0% 91% 0% 0% 9% 2,727,273 0.91 

   Motorbike & transport 3,642,500   50% 41% 0% 0% 9% 3,311,364 0.92 

   Contingency 2,041,750          

   Subtotal Operation 22,459,250 2,637         

B  Maintenance           

   Labor 26,663,940   0% 11% 5% 75% 9% 22,240,150 0.83 

   Materials 6,521,950   15% 76% 0% 0% 9% 5,929,045 0.91 

   Contingency 10% 3,318,589          

   Maintenance fund (10%) 3,318,589   5% 46% 5% 35% 9% 2,900,748 0.88 

   Supervision (5%) 1,659,295   5% 16% 70% 0% 9% 1,508,450 0.91 

   Subtotal Maintenance 41,482,363 4,871         

   Total 63,941,613 7,508         

ISF  Cost/ha/yr 913,452 $107         

 
 

         51,100,890 0.87 

 
 Economic cost 796,4811 93.56  5% 41% 5% 39% 9% -  

 
 Command area 70 ha         

 
            

   % investment 1.5% 1.5%                

Source: Consultants estimates 
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p. Crop Budgets 

98. Crop budgets representing the future without project (fwop) situation and the future with 
project (fwp) situation were prepared for the range of crops that are assumed to be grown in this 
scheme. The crops budgets are prepared in financial prices and economic prices and allow for 
the yields, inputs and labor involved for each crop.   

99. Crop yields. Crop yields in the fwop and fwp for this RSP are summarized in Table 27. 

Table 27: Nam Pua Crop Yield 

Crop      Nam Pua RSP 

  Unit fwop fwp fwop -fwp 

Wet season (June - Dec)        

  Rice (Irrigated) Kg/ha 3,375 4,100 21% 

  Rice (rainfed) Kg/ha 3,000   

Dry season (Jan - Jun)      

  Garlic Kg/ha 1,500 2,250 50% 

  Cucumber Kg/ha 4,750 7,000 47% 

  Melon Kg/ha 7,000 10,000 43% 

  Vegetables (Leafy types) Kg/ha 3,000 4,200 40% 

Source: Consultants, from fields visits. 

 
100. A 21% increase in the yield of wet season irrigated rice is assumed as this crop receives 
unreliable irrigation water during the wet season and this increase in productivity is expected due 
to better water management and the impact of the support through the WUGs. The will also be 
some benefit from the restorative effect of the dry season vegetables.  Higher yield increases are 
also expected for the dry season vegetable crops (especially cucumber and melon) as water 
distribution and management is poor with long irrigation intervals leading to water stress on the 
crops and depressed yields. In the fwp situation it is anticipated the vegetable growers will adopt 
modern irrigation technology to support higher productivity. The water will be distributed to the 
field through pipes with enough head to drive a sprinkler, which also contributes to better water 
management and efficiency.   

101. Crop inputs.  A summary of the crop inputs for seed, fertilizer, and other services 
assumed for this RSP is in Table 28, while the labor inputs in terms of person work days are in 
Table 29.  These are based on farmers interviews and reflect the particular circumstances in this 
RSP. Labor is divided between hired labor (used for land preparation, planting and harvesting) 
and family labor used for other less intensive and timely activities. Overall hired labor contributes 
around 75% of the demand.  

102. Crop budgets. A summary of the crop budgets in economic returns for the six crops 
assumed to be grown in the scheme is presented in Table 30. The budgets show the fwop and 
fwp situations based on the preceding tables. The financial costs have been converted to their 
economic equivalent and all labor inputs including family labor is included. The highest returns 
are generated from garlic, chili and cucumber grown in the dry season. By comparison the returns 
from rice production are low, reflecting the higher labor costs in this area and the low economic 
returns from rice production 
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Table 28: Nam Pua RSP Crop Inputs per ha 

 

  
Other inputs: Seeds, Fertilizer, Agro-
chemicals, Mechanization and Others 

Unit 
Rice (WSIR) Rice (WSRF) Garlic Cucumber Melon Vegetables (leafy) 

fwop fwp fwop fwp fwop fwp fwop fwp fwop fwp fwop fwp 

1 Yield     
         
3,375  

         
4,050  

           
3,000  

  
           
1,500  

            
2,000  

       
4,750  

    
7,000  

        
7,000  

        
10,000  

          
3,000  

        
4,200  

2.1 Seeds   kg 100 100 100   100 100 1 1 1 1 1 1 

2.2 Fertilizer 1. NPK (46-20-0) kg 0 0 0  40 40 40 80 40 80 0 40 

    2. NPK (15-15-15) kg 0 0 0     15 15 15 15 0 0 

    3. NPK (13-5-7) kg 40 80 40     120 120 120 120 0 0 

    4. KCL (0-0-60) kg                        

    5. FYM (compost) kg 0 0 0        
   

   

2.3 
Agro-
chemicals 

1. Herbicide (Glyphosate 
48) 

kg 
0 0 0  0 0 0 0 0 0 0 0 

    2. Herbicide (24D) l 0 0 0  0 0 0 0 0 0 0 0 

    3. Pesticide kg 0 0 0  0 0 3 3 3 3 0 0 

    4. Fungicide l/kg         0 0         0 0 

2.4 
Contract 
Services 

1. Land preparation 
service 

l 
1 1 1  0 0 0 0 0 0 0 0 

    2. Weed eater ha                   

    3. Harvesting bag           0 0 0 0 0 0 

    4. Threshing bag 75 90 67       0 0 0 0     

2.5 Other inputs 1. Sacks 45kg bag 75 90 67     0 0 0 0    

    1. Sacks 20 kg 
bag 

      
                
75  

               
113           

    1. Sacks 12 kg bag          0 0 0 0 250 350 

    3. Irrigation cost/WUA* No 1 1      0 0 0 0 0 0 

    4. Land tax ha 1 1            0 0 

    5. Land rent ha 0 0               

    6. Green house* ha 0 0            1 1 

    Plastic mulch unit 0 0         1 1 1 1 0 0 

Note Greenhouse cost average for five-year life garlic 20kg and vegetables 12kg bags   
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Table 29: Nam Pua Labor Inputs 

 

Labor inputs 
Unit Rice (WSIR) Rice (WSRF) Garlic Cucumber Melon Vegetables 

  fwop fwp fwop fwp fwop fwp fwop fwp fwop fwp fwop fwp 

Yield kg/ha 3,375 4,050 3,000 0 1,500 2,000 5,000 7,000 7,000 10,000 3,500 4,200 

1. Land preparation* days/ha 8 8 8   20 20 15 15 15 15 20 20 

2. Seeding  “ 5 5         0 0         

2. Transplanting/Seedling* “ 25 25 25   20 20 20 20 20 20 12 12 

3. Fertilizer application “ 1 1 1   0 1 1 1 1 1 1 3 

4. Agro-chemical application “ 0 0 0   0 0 3 3 3 3 0 0 

5. Manual weeding “ 10 10 11   5 5 6 6 6 6 5 10 

6. Watering “ 1 1 0   8 8 2 2 2 2 12 12 

7. Harvesting* “ 23 27 20   20 30 25 30 20 25 24 24 

8. Threshing “ 0 0 0   0 0 0 0 0 0 0 0 

9. Transportation “ 5 5 4   5 5 5 5 5 7 0 5 

Total Days/ha 78 82 69   78 89 77 82 72 79 74 86 

Household labor days/ha 22 22 16 0 18 19 17 17 17 19 18 30 

% of hiring labor* days/ha 72% 73% 77%  77% 79% 78% 79% 76% 76% 76% 65% 

Source: Consultants field investigations 

 

  



52 

 

 

Table 30: Nam Pua Crop Budgets in Economic Prices 

Economic returns per ha KN’000  

Crop     

Rice 
(WSIR

) 

Rice 
(WSRF

) 

Garlic/ 
Shallot

s 
Cucumbe

r Melon 
Vegetable

s 
Rice 
(WSIR) 

Rice 
(WSRF) 

Garlic/ 
Shallot
s 

Cucumbe
r Melon 

Vegetable
s 

Details 

WP/WOP    wop wp wop wp wop wp wop wp wop wp wop wp 

Season 

 
wet wet wet wet any any any any any any any any 

Irrigated/rainfe
d   rainfed 

irrigate
d irrigated irrigated 

irrigate
d irrigated 

irrigate
d irrigated irrigated irrigated 

irrigate
d irrigated 

Yields/Return
s                           

Main Crop 
Gross return 

Rice (WSIR) kg 6,243 7,492 - - - - - - - - - - 

Rice (WSRF) kg - - 5,550 - - - - - - - - - 

Garlic/ Shallots kg - - - - 12,000 18,000 - - - - - - 

Chilli kg - - - - - - - - - - - - 

Cucumber kg - - - - - - 9,500 14,000 - - - - 

Melon kg - - - - - - - - 8,750 12,500 - - 

Vegetables kg - - - - - - - - - - 9,000 12,600 

Seeds & 
planting 
material 

Rice (WSIR) kg  222 222 222- - - - - - - - - - 

Garlic/ Shallots kg - - - - 2,250 2,250 - - - - - - 

Chilli kg - - - - - - - - - - - - 

Cucumber kg - - - - - - 360 360 - - - - 

Melon kg - - - - - - - - 540 540 - - 

Vegetables kg - - - - - - - - - - 90 90 

Fertiliser 

Urea (46-20-0) kg - - - - 158 158 158 317 158 317 - 158 

Compound (15-
15-15) kg - - - - - - 39 39 39 39 - - 

Compound (13-
5-7) kg 54 107 54 - - - 161 161 161 161 - - 

Agro 
chemicals 

Glyphosate 48 lt - - - - - - - - - - - - 

Pesticide lt - - - - - - 810 810 810 810 - - 

  Fungicide lt - - - - - - - - - - - - 

Contract 
services, 

equipment, 
materials etc 

Land 
preparation ha 540 540 540 - - - - - - - - - 

Threshing bag 354 425 315 - - - - - - - - - 

Bag 45 kg bag 135 162 120 - - - - - - - - - 
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Crop     

Rice 
(WSIR

) 

Rice 
(WSRF

) 

Garlic/ 
Shallot

s 
Cucumbe

r Melon 
Vegetable

s 
Rice 
(WSIR) 

Rice 
(WSRF) 

Garlic/ 
Shallot
s 

Cucumbe
r Melon 

Vegetable
s 

Bags 20 kg bag - - - - 203 456 - - - - - - 

Bags plastic 
12kg bag - - - - - - - - - - 113 158 

WUA/ISF ha 45 - - - - - - - - - - - 

3. Irrigation 
cost/WUA ha - 795 - - - - - - - - - - 

6. Green 
house* each - - - - - - - - - - 828 828 

Plastic mulch ha - - - - - - 158 158 158 158 - - 

Labour 
Total 

workda
y 3,875 4,100 3,450 0 3,900 4,450 3,850 4,100 3,600 3,950 3,700 4,300 

  % hired               

Total costs      5,225 6,352 4,701 0 6,511 7,314 5,536 5,945 5,466 5,975 4,731 5,534 

               

Net returns -   ha 1,018 1,140 849 0 5,489 10,686 3,964 8,055 3,284 6,525 4,270 7,066 

 US$ per ha  119.55 133.85 99.67 - 644.48 1,254.66 465.40 945.80 385.56 766.16 501.29 829.64 

Note. Allowance for the annualised cost of a green house
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q. Cropping pattern in Nam Pua RSP 

103. Cropping pattern. The command area is currently irrigated during the wet season and 
used for 100% rice, while during the dry season 50% of the command area is irrigated and used 
for the production of garlic, cucumber, watermelon and vegetables. Rice cultivation is limited to 
the wet season in this area as it is too cold for rice to be grown during the dry season. In the future 
with project situation during the wet season rice will continue to be gown on 100% of the area, 
while during the dry season it is projected that 100% of the area cropped with a mix of garlic, 
cucumber, watermelon and vegetables, (as is the situation now), but with a switch to a greater 
area of garlic and vegetables projected to make up 60% of the area in total. Overall the cropping 
intensity is expected to increase to 200% when fully developed. The cropping pattern representing 
the future without project situation and the future with project situations is shown in Table 31.  

Table 31: Nam Pua Cropping Patterns 

      

   Nam Pua (Houaphan) 

 Crop  FWOP FWP FWOP FWP 

   % % ha ha 

Net cultivable area (ha)      70 70 

Wet Season (Jun - Dec)    
  Rice (irrigated)  50% 100% 35 70.0 

  Rice (rainfed)  35% 0% 24.5 0.0 

  Fallow (no crop)  0% 0% 0.0 0.0 

Total  85% 100% 59.5 70.0 

Dry Season (Jan - Jun)    
  Garlic/shallots  3% 20% 2.1 14.0 

  Cucumber  20% 20% 14 14.0 

  Melon  18% 20% 12.6 14.0 

  Vegetables (leafy)  9% 40% 6.3 28.0 

Sub-total Crop  50% 100% 35 70.0 

  Fallow (no crop)  50% 0% 35 0.0 

Total  100% 100% 70.0 70.0 

Total cropping intensity  135% 200%   

Source: Consultants field investigations 

 

r. Incremental benefits from irrigation  

104. The crop budgets are combined with the cropping pattern in the fwop and fwp situations 
to show the net incremental benefit that is produced from the scheme. The buildup of the benefits 
for this scheme is expected to be relatively quick as the farmers are already growing vegetables 
during the dry season on 55% of the command area and it is expected the expand to 100% within 
three seasons.  Vietnamese traders are ready to purchase the increased production. It is assumed 
the it takes two years for garlic and three years for vegetables to reach the full buildup of the 
benefits. The full potential of irrigated rice production during the wet season can be also expected 
to be realized immediately as this land is currently used for rice, and a marginal increase in 
productivity can be expected through more reliable and timely water supply and water 
management.  At full development the incremental economic benefit per ha for this scheme is 
estimated to be KN5.943 million ($698), lower than some of the other RSPs because of the high 
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level of productivity that is already being achieved and only a 45% increase in cropping intensity 
in the fwp situation. 

105. The agricultural benefits are combined with the cost in a conventional cost-benefit analysis 
(CBA).  The economic resources flows are summarized in Table 33.  

s. Results of economic evaluation and sensitivity analysis 

106. The base case EIRR is 9.9%, which just exceeds the ADB’s current threshold of 9% by a 
narrow margin.  The NPV at 9% is KN233 million. 

107. The results of the sensitivity analysis, as shown in Table 32, which tests the EIRR to 20% 
change in the main parameters - capital cost, O&M cost and net benefits. The results indicate that 
the project is most sensitive to the level of agricultural benefits but all the EIRRs are less than 9% 
with small changes to the parameters. The switching value (SV) indicates the percentage change 
in the parameter needed to reduce the EIRR to 9% and as the base case EIRR is just over 9% 
small percentage changes drive it below 9%.  

Table 32: Nam Pua Sensitivity Analysis 

 Item Change EIRR ENPV KN m EIRR % SV 

Base case  9.9%     233  - 

Capital 20% 7.5% 57  3% 

O&M 20% 9.2%      608  22% 

Benefits -20% 7.1% 83 -3% 

SV = switching value.        

 
  



56 

 

 

 

Table 33: Summary of Nam Pua Cost-Benefit Analysis 

KN’000 

Year 

Costs Benefits Base Case Capital O & M Revenue 

Capital O&M costs Total Costs 
Net 

Agricultural 
Benefits 

Net Cash Flow 20% 20% -20% 

Year 1  -     -     -     -     -     -     -     -    

Year 2  1,997,135   24,703   2,021,838   237,352  -1,784,486  -2,159,210  -1,764,723  -1,807,253  

Year 3  1,997,135   52,592   2,049,726   377,686  -1,672,040  -2,018,876  -1,629,967  -1,694,986  

Year 4  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 5  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 6  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 7  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 8  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 9  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 10  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 11  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 12  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 13  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 14  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 15  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 16  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 17  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 18  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 19  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 20  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 21  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 22  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 23  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 24  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 25  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 26  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 27  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 28  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 29  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

Year 30  -     52,592   52,592   443,470   390,878   443,470   432,951   354,776  

 
   

EIRR 9.9% 9.2% 11.4% 8.7% 

  

 
OCC 9.00% NPV @ 9%  233,230   57,196   608,099   (83,167) 

Source: Consultants. 
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11. Nam Phieng RSP Economic Analysis 

108. Nam Phieng RSP is located in Phieng district of Xaignabouli province about 20 km from 
Xaignabouli City. The irrigation command area has 706 ha in two sections: Nam Phieng 1 with 
316 ha and Nam Phieng 2 with 390 ha. Currently,100% of the area is irrigated during the wet 
season for the production of rice, but only 16% of the command can be irrigated during the dry 
season in Nam Phieng 1 and 30% for Nam Phieng 2. Rice is the main crop in wet and dry season. 
Soybean is the new crop introduced in the dry season 2018 by the Chinese company for the 
China green bean market. The other crops found in this scheme are green vegetables, sweet 
corn, and garlic.  

109. The rehabilitated and modernized scheme will supply water to support irrigated agriculture 
for both 100% of the wet season and the dry season area and allow the expansion of high value 
green soybean bean production on 44% of the area with the balance used for dry season irrigated 
rice production.  

t. Capital Costs 

110. The total capital investment cost for Nam Phieng for rehabilitating and modernizing 
irrigation is estimated at KN14,943.813 million, equivalent to $1,754,587, including physical 
contingency of 10%, construction supervision and tax 10%. The average cost per ha of the 
command area of 706 ha is KN21.167 million ($2,485), a relatively low cost because the required 
works only involves rehabilitation of the main canal, which serves a comparatively large command 
area. A summary of the costs is shown in Table 34 below. The costs are converted to economic 
costs which results in an overall economic conversion factor for this RSP of 0.87.   

111. Construction supervision costs. Supervision of construction of the scheme will be 
undertaken by PSI under a contract to the Project. Based on a construction period of 120 days 
during the dry season and allowing for field allowances of KN150,000 per day for government 
staff and incidental travelling cost the actual supervision costs are estimated to be KN238.
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Table 34: Nam Phieng Capital and Economic Costs 

Summary of Nam Phieng Costs        Conversion to Economic Costs      

        SERF CF CF SWRF CF   

        1.03 1.0 1.0 0.9 -   

Item   KN'000 US$  Tax  Contngcy Total   FE  DVA skilled unskilled tax 
Economic 

Cost CSCF 

Phieng 1    10% 10%               
Earth Excavation 589,153 69,174 58,915 64,807 712,875  10% 21% 10% 50% 9% 612,424 0.86 

Compacted fill earth 150,634 17,686 15,063 16,570 182,267  15% 28% 8% 40% 9% 158,406 0.87 

Sand for base floor 112,202 13,277 11,220 12,342 135,764  10% 21% 10% 50% 9% 116,634 0.86 

Reinforce Concrete  1,763,042 207,303 176,304 193,935 2,133,281  40% 15% 6% 30% 9% 1,875,348 0.89 

Steel materials & gates 83,400 9,792 8,340 9,174 100,914  60% 19% 2% 10% 9% 90,731 0.92 

Concrete M#175 4,034,045 473,391 403,404 443,745 4,881,194  10% 33% 8% 40% 9% 4,242,202 0.87 

Plastered brick masonry  683,199 80,216 68,320 75,152 826,671  10% 33% 8% 40% 9% 718,452 0.87 

PVC pipe, D = 20 cm 11,000 1,292 1,100 1,210 13,310  60% 25% 1% 5% 9% 12,033 0.92 

Total Phieng I   61  7,426,674 872,130 742,667 816,934 8,986,276              
Phieng 2                    
Earth Excavation 184,733 21,690 18,473 20,321 223,527  10% 21% 10% 50% 9% 192,030 0.86 

Compacted fill earth 336,395 39,497 33,639 37,003 407,038  15% 28% 8% 40% 9% 353,753 0.87 

Sand for base floor 64,613 7,586 6,461 7,107 78,181  10% 21% 10% 50% 9% 67,165 0.86 

Reinforce Concrete 740,472 87,763 74,047 81,452 895,971  40% 15% 6% 30% 9% 787,640 0.89 

Steel materials & gates 114,075 13,394 11,408 12,548 138,031  60% 19% 2% 10% 9% 124,102 0.92 

Concrete M#175 2,351,522 275,629 235,152 258,667 2,845,342  10% 33% 8% 40% 9% 2,472,861 0.87 

Plastered brick masonry  164,535 19,318 16,453 18,099 199,087  10% 33% 8% 40% 9% 173,025 0.87 

PVC pipe, D = 20 cm 725,078 85,133 72,508 79,759 877,344  60% 25% 1% 5% 9% 793,199 0.92 

Total Phieng I                                 
0.39  

4,681,423 550,010 468,142 514,956 5,664,521              
Total all  12,108,097 1,422,141            
Constuction 
Supervision 

2% 242,162 28,443 24,216 26,638 293,016  0% 31% 60% 0% 9% 266,378 0.91 
Tax (total incl 
superviso) 

10% 1,235,026 145,058            
Contingency  10% 1,358,528 159,564          13,145,427 0.88 

Total Cost   14,943,813 $1,755,206   14,943,813   20% 27% 8% 35% 9%   
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u. Nan Phieng Operation and Maintenance Costs 

112. The annual maintenance cost for the irrigation infrastructure is built up from first principles 
based on an analysis of the maintenance requirement for each aspect of the assets (canal 
cleaning, desilting, weeding, repair, etc.) and the staff and associated costs for the Water User 
Association (WUA) responsible for O&M.  

113. Total annual O&M cost is KN228 million equivalent to an annual cost per ha for the 
command area of 706 ha of KN324,324 ($38.08). This cost includes a 10% contingency, 10% 
contribution to a fund for periodic maintenance to fund larger one-off items of expenditure, and 
5% for the supervision of O&M by DAFO.   Operational costs for the WUA make up 36% of the 
total and maintenance costs of the assets 64%. WUG staff honorariums make up 26 % and labor 
48% of the total costs. A summary of the estimated O&M costs for Nam Phieng RSP is shown in 
Table 35 below. The total O&M costs expressed as a percentage of the overall capital costs for 
the rehabilitation of this scheme is calculated to be 1.53%, but it is a relatively low amount per ha 
as the capital investment costs per ha are lower for this scheme at $2,485.   Currently the 
contribution to O&M costs levied to the farmers is KN225,000 per ha per year.  

114. The O&M cost represents the ISF that will be levied per ha for irrigation area.  This fee is 
assumed to be levied against the wet season irrigated rice crop and is allowed for in the crop 
budgets.   

115. O&M costs are converted economic values by allowing for tax and the shadow value of 
unskilled labor assuming that the labor involved is not employed during times of peak demand.  
For Nam Phieng this results in an SCF of 0.84 for the O&M costs.
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Table 35. Nam Phieng O&M Costs 

            Economic Conversion Factors         

       SERF CF CF SWRF CF   

              1.03        1.0       1.0          0.9            -      

  Total O&M  KN USD 
% of 
total  FE  DVA skilled unskilled tax Economic Cost CSCF 

A Operation           

 WUA staff 58,400,000 6,857 26%  0% 11% 80% 0% 9% 53,090,909 0.91 

 

Admin costs - office, 
stationary, etc 2,000,000 235 1%  10% 81% 0% 0% 9% 1,818,182 0.91 

 Meetings and perdiems 5,600,000 658 2%  0% 91% 0% 0% 9% 5,090,909 0.91 

 Motorcycle and transport 9,300,000 1,092 4%  50% 41% 0% 0% 9% 8,454,545 0.92 

 Total Operation 75,300,000 8,841 33%       -  

 Contingency 10% 7,530,000 884 3%       -  

 Total Operation 82,830,000 9,725 36%       -  

B Maintenance                         -      

 Labour 109,864,743 12,899 48%  0% 6% 5% 80% 9% 91,087,860 0.83 

 Materials 7,049,550 828 3%  15% 76% 0% 0% 9% 6,408,682 0.91 

 Contingency 10% 11,691,429 1,373 5%       -  

 

Contribution to Main 
Fund 11,691,429 1,373 5%  5% 16% 70% 0% 9% 10,628,572 0.91 

 PAFO supervision 5,845,715 686 3%  5% 16% 70% 0% 9% 5,314,286 0.91 

 Total Maintenance 146,142,867 17,159 64%       182,097,474 0.87 

  Total All 228,972,867 26,884 100%  3% 15% 31% 42% 9%   

 

Command Area - WS & 
DS 706            

ISF Cost/ha/yr 324,324 $38.08         

 Economic price 281,565 $33.06           
Source: Consultants estimates 

 



 

 

v. Crop Budgets 

116. Crop budgets representing the future without project (fwop) situation and the future with 
project (fwp) situation were prepared for the range of crops that are assumed to be grown in this 
scheme. The crops budgets are prepared in financial prices and economic prices and allow for 
the yields, inputs and labor involved for each crop.   

117. Crop yields. Only two crops are considered for this RSP – rice (grown in the wet season 
and dry season) and green soybean. Crop yields in the fwop and fwp for this RSP are summarized 
in Table 36.  

Table 36: Nam Phieng Crop Yields 

Crop      Nam Phieng RSP 

  Unit fwop fwp fwop -     fwp 

Wet season (June - Dec)        

  Rice (Irrigated) kg 4,200 4,625 10% 

     

Dry season (Jan - Jun)      

Rice (irrigated) Kg 4,550 4,900 8% 

  Soy bean (green) kg 9,100 10,500 15% 

Source: Consultants, from fields visits 

 

118. A 10% increase in the yield of wet season irrigated rice is assumed as this crop receives 
unreliable irrigation water during the wet season and this increase in productivity is expected due 
to better water management, the restorative effect of growing soy bean in the dry season and the 
impact of the support through the WUGs.  The irrigated dry season rice yield is assumed to 
increase by 8% and a 15% increase in the yield of green soybean (the current production regimen 
does not receive adequate water).    

119. Crop inputs.  A summary of the crop inputs for seed, fertilizer, and other services 
assumed for this RSP is in Table 37, while the labor inputs in terms of person work days are in 
Table 38.  These are based on farmers interviews and reflect the particular circumstances in this 
RSP. Labor is divided between hired labor (used for land preparation, planting and harvesting) 
and family labor used for other less intensive and timely activities. Overall hired labor contributes 
around 86% of the labor demand for rice, and 100% for the cultivation of soybean.  
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Table 37: Nam Phieng RSP Crop Inputs 

Per ha 

  
Other inputs: Seeds, Fertilizer, Agro-chemicals, 
Mechanization and Others 

Unit 

Rice (WSIR) Rice (DSIR) Soybean (green) 

fwop fwp fwop fwp fwop fwp 

1.0 
Yield   kg 4,200 4,725 4,550 4,900 9,100 12,000 

2.1 Seeds 
 kg 100 100 100 100 120 120 

2.2 Fertilizer 1. NPK (46-20-0) kg 50 100 100 150 0 0 

    2. NPK (15-15-15) kg 50 50 50 50 1,500 1,500 

    3. NPK (13-5-7) kg 0 0 0 0     

    4. KCL (0-0-60) kg 0 0 0 0     

    5. FYM (compost) kg 0 0 0 0     

    6. Growth regulator lt 0 0 0 0 5 5 

2.3 

Agro-chemicals 
  
  

1. Herbicide (Glyphosate 48) l 0 0 0 0 12 12 

  2. Herbicide (24D) kg 0 0 30 30 16 16 

  3. Pesticide l 0 0 0 0 1.5 1.5 

    4. Fungicide l/kg 0 0 0 0 0 0 

2.4 

Contract Services 
  
  

1. Land preparation service ha 0.5 0.5 0.5 0.5   2.15      2.15  

  2. Weed eater unit 0 0 0 0     

  3. Harvesting unit 0 0 0 0     

    4. Threshing service bag 125 135 130 140     

    5. Transportation bag 125 135 130 140     

2.5 Other inputs 1. Sacks (38-40 kg) bag 125 135 130 140 276 303 

    2. Bags (12 kg)* bag 0 0 0 0 0 0 

    3. Irrigation cost/WUA* ha 1 1 0 0 1.0 1.0 

    4. Land tax ha 1 1 0 0 0 0 

    5. Land rent ha 0 0 0 0 1 1 

    6. Irrigation equipment unit 0 0 0 0 0 0 

    7. Fencing/ greenhouse unit 0 0 0 0 0 0 

    8. Other unit 0 0 0 0 1 1 
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Table 38: Nam Phieng Labor Inputs 

 

Labor inputs 
Unit Rice (WSIR) Rice (DSIR) 

Soybean 
(green) 

  fwop fwp fwop fwp fwop fwp 

Yield kg/ha 4,200 4,900 4,900 5,250 9,100 10,000 

1. Land preparation* days/ha 10 10 10 10 0 0 

2. Seeding " 5 5 5 5 0 0 

3. Transplanting/Seedling* " 24 24 24 24 20 20 

4. Fertilizer application " 2 2 2 2 47 47 

5. Agro-chemical application " 1 1 1 1 120 120 

6. Manual weeding " 12 12 12 12 0 0 

7. Watering " 2 2 2 2 10 10 

8. Harvesting* " 28 30 30 31 60 60 

9. Threshing " 0 0 0 0 0 0 

10. Transportation " 0 0 0 0 0 0 

Total days/ha 86 89 86 87 257 257 

Household labor days/ha 22 22 22 22 0 0 

% of hiring labor* days/ha 74% 74% 75% 75% 100% 100% 

Source: Consultants 

 

120. Crop budgets. A summary of the crop budgets in economic returns for the three crops 
assumed to be grown in the scheme is presented in Table 37.  The budgets show the fwop and 
fwp situations based on the preceding tables. The financial costs have been converted to their 
economic equivalent and all labor inputs including family labor is included. The highest returns 
are generated from green soybean grown under contract in the dry season. By comparison the 
returns from rice production are much lower, negative in economic price terms. 
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Table 39: Nam Phieng Crop Budgets in Economic Prices 

Economic returns per ha KN’000  

Crop     Rice (WSIR) Rice (DSIR) Soybean (green) 

Details 

WP/WOP    wop wp wop wp wop wp 

Season 
 

wet wet dry dry any any 

Irrigated/rainfed   rainfed irrigated irrigated irrigated irrigated irrigated 

    Unit             

Yields/Returns              

Main Crop 

Rice (WSIR) kg 5,755 6,474 - - - - 

Rice (WSRF) kg - - - - - - 

Rice (DSIR) kg - - 6,235 6,714 - - 

Soybean (green) kg - - - - 37,814 49,864 

Gross returns     5,755 6,474 6,235 6,714 37,814 49,864 

Inputs/Costs               

Seeds & 
planting 
material 

Rice (WSIR) kg  164 164 - - - - 

Rice (DSIR) kg - - 164 164 - - 

Soybean (green) kg - - - - 8,640 8,640 

Fertiliser 

Urea (46-20-0) kg 198 396 396 594 - - 

Compound (15-15-
15) kg 131 131 131 131 3,935 3,935 

Compound (13-5-
7) kg - - - - - - 

Kill kg - - - - - - 

FYM (compost) kg - - - - - - 

  Growth regulator lt - - - - 900 900 

Agro 
chemicals 

Glyphosate 48 lt - - - - 203 203 

Herbicide 24D kg - - 216 216 115 115 

Pesticide lt - - - - 203 203 

  Fungicide lt - - - - - - 

Contract 
services, 

equipment, 
materials etc 

Land preparation ha 315 315 315 315 1,355 1,355 

Threshing bag 324 365 351 378 - - 

Transport bag 216 243 234 252 - - 

Bags etc 38-40 kg bag 108 122 117 126 248 327 

Bags etc 12 kg bag - - - - - - 

WUA/ISF (fwop) ha/yr 203 - - - 203 - 

WUA/ISF (fwp) ha/yr - 273 - - - 273 

Other (for 
soybean) Ls - - - - 450 450 

Labour Total Day 4,200 4,300 4,317 4,350 12,850 12,850 

  % hired         
          

Other Pumping  s 0 0 0 0 450 450 

         

Net returns -   ha -104 166 -7 187 8,264 20,165 
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w. Cropping pattern in Nam Phieng RSP 

121. The command area is currently irrigated during the wet season and used for 100% rice 
cultivation in Phieng 1 and Phieng 2, while during the dry season in Phieng 1 30% of the command 
area is in rice with the remainder fallow due to the lack of water, and in Phieng 2 16% of the area 
is irrigated rice and 16% used for production of green soybean bean. In the fwp situation it is 
assumed the wet season will remain 100% rice while in Phieng 1 two-thirds of the command areas 
will be used for rice and one third for green soy bean. In Phieng 2 35% of the areas will be in rice 
and 45% used for the production of green soybean. The cropping pattern representing the fwop 
situation and the fwp situations for each block is shown in Table 40. Overall the command area 
has a cropping intensity of 131% fwop and 180% fwp. It is assumed that the current cropping 
pattern is maintained in the fwop situation. 



 

 

Table 40: Nam Phieng Cropping Patterns 

               

  Nam Phieng 1  Nam Phieng 2   Nam Phieng (all command) 

  Fwop Fwp Fwop Fwp  Fwop Fwp Fwop Fwp   Fwop Fwp 
Fwo

p fwp 

  % % ha ha  % % ha ha   % % ha ha 

Net cultivable area      390 390      316 316       706 706 

Wet Season (Jun – Dec)                 

Rice (irrigated) 100% 100% 390 390  100% 100% 316 316   100% 100% 706 706 

Total 100% 100% 390 390  100% 100% 316 316   100% 100% 706 706 

  Dry Season (Jan – May)      

Rice (irrigated) 30% 55% 117 215  16% 35% 51 111   24% 46% 168 325 

Soybean (green) 0% 25% 0 98  16% 45% 51 142   7% 34% 51 240 

Sub-total Crop 30% 80% 117 312  32% 80% 101 253   31% 80% 218 565 

Fallow (no crop) 70% 20% 273 78  68% 20% 215 63   69% 20% 488 141 

Total 100.0% 100.0% 390 390  100.0% 100.0% 316 316   100.0% 100.0% 706 706 

Total Crop Intensity 130% 180%      132% 180%       131% 180%     

Source: Consultants estimates 

 

 



 

 

 

x. Incremental benefits from irrigation  

122. The crop budgets are combined with the cropping pattern in the fwop and fwp situations 
to show the net incremental benefit that is produced from the scheme. The buildup of the benefits 
for this scheme is expected to be relatively quick as the farmers are already growing irrigated rice 
during the wet season. For the dry season it is expected the use of the land for growing green 
soy bean to a maximum of 309 ha will occur almost immediately that the scheme is upgraded 
(assumed to take one cropping season in Phieng 1 and two years in Phieng 2) and the remainder 
of the command area will be fully utilized for growing irrigated dry season rice within two years.   

123. At full development the incremental economic benefit per ha for the 706 ha in this scheme 
is estimated to be KN8.594 million ($1,009), comparatively high due to the expansion of high 
value green soybean in the cropping pattern which makes the most contribution to this amount. 

124. The agricultural benefits are combined with the cost in a conventional cost-benefit analysis 
(CBA). The flows of economic resources are summarized in Table 42.   

y. Results of economic evaluation and sensitivity analysis 

125. The base case EIRR is 21.1%, which exceeds the ADB’s current threshold of 9% by a 
wide margin.  The NPV at 9% is KN12,969 million.  The EIRR is this high because the relatively 
small incremental capital investment cost of $2,485 per ha allows the scheme to function as it 
was originally designed to provide water to 100% of the command area for wet season and dry 
season production. The considerable investment costs that have already been incurred in 
developing the scheme are regarded as sunk costs and are not considered in the evaluation, so 
that the full benefits are attributed to the additional marginal costs in restoring the scheme to its 
full potential. In addition, this scheme will be used for the production of high value green soybean 
to supply the early season market in China which generates a high net income per ha.  

126. The results of the sensitivity analysis, as shown in Table 41, which tests the EIRR to 20% 
change in the main parameters - capital cost, O&M cost and net benefits. As expected, this shows 
that the scheme is insensitive to changes in these parameters.  The table also shows the switching 
value, the percentage increase in an item needed to drive the EIRR to 9%. The level of net 
agricultural benefits is the most important: it takes over an 75% reduction in the net benefits to 
reduce the EIRR to 9%. O&M costs make little difference as they are comparatively low in the 
base case situation. Capital costs can increase by more than three times, to a level of investment 
similar to the other RSPs. 

Table 41: Nam Phieng Sensitivity Analysis 

  Change EIRR ENPV KN m 
EIRR % 
SV 

Base case  21.1%        12,969  - 

Capital 20% 18.1%          11,355  >300% 

O&M 20% 21.5%            13,375  >5000% 

Benefits -20% 17.4%              8,666  -75% 

SV = switching value.       
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Table 42: Summary of Nam Phieng Cost-Benefit Analysis 

KN ‘000 constant 2018 prices 

Year 

Costs Benefits Base Case Capital O & M Revenue 

Capital 
O&M 
costs 

Total 
Costs 

Net Agricultural 
Benefits 

Net Cash 
Flow 

20% 20% -20% 

Year 1  -     -     -     -     -     -     -     -    

Year 2 

 
6,570,987  

 54,231   6,625,218   519,789  -6,105,430  -7,365,396  -6,062,045  -6,155,156  

Year 3 

 
6,570,987  

 54,231   6,625,218   778,174  -5,847,045  -7,107,011  -5,803,660  -5,948,448  

Year 4  -     54,231   54,231   2,334,522   2,280,291   2,334,522   2,323,676   1,867,617  

Year 5  -     54,231   54,231   2,334,522   2,280,291   2,334,522   2,323,676   1,867,617  

Year 6  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 7  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 8  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 9  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 10  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 11  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 12  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 13  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 14  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 15  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 16  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 17  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 18  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 19  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 20  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 21  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 22  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 23  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 24  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 25  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 26  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 27  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 28  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 29  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

Year 30  -     54,231   54,231   3,112,696   3,058,464   3,112,696   3,101,849   2,490,157  

 

   
EIRR 21.1% 18.1% 21.5% 17.4% 

 

 
OCC 9.00% NPV @ 9%  12,968,884   11,355,348   13,374,803   8,660,091  
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IV. FINANCIAL ANALYSIS 

A. Introduction 

127. This section presents a financial analysis of the new irrigation facilities to be constructed 
by the project in Output 3 and the assistance provided to cattle finishing and Phousan tea 
production associated with Nam Tong RSP in Output 1 and Output 2. For the four irrigation RSPs 
representing the four provinces, a financial analysis of a representative household farm model for 
each scheme was prepared to show the impact on farm income and expenditure and the financial 
benefits expected to benefit the typical farm household as a result of the project. A farm model 
for cattle finishing on forage grown during the dry season on the Nam Tong RSP shows the likely 
financial benefits to a cattle-owning household. The proposed support to Phousan tea in Xuan 
village in Xiangkhouang province has been analyzed from the perspective of 19 tea producing 
households to show the financial impact and the overall impact of the investment in the local area 
for establishment of new tea plantations and a tea processing facility.  
  
B. Methodology 

128. The financial analysis has been prepared according to the ADB Guidelines for the 
Financial Management and Analysis of Projects, July 2005, and Financial Due Diligence, A 
Methodology Note, January 2009. The financial analysis is conducted from the perspective of the 
entity benefitting from the investments. In the case of the irrigation RSPs this the participating 
farmers in the four RSPs, and households involved in cattle finishing and tea production.  As the 
irrigation schemes are non-revenue generating, a financial analysis indicating the FIRR and 
WACC is not relevant and the financial sustainability is assessed through other measures. 

129. The results of the financial analysis are indicated by the Financial Internal Rate of Return 
(FIRR), where appropriate (for the analysis of support to tea production), which can be compared 
with the Weighted Average Cost of Capital (WACC). For the analysis of the representative farm 
households the impact of the modernized irrigation is indicated by the percentage change in 
household net income. The following assumptions are applied to the financial analysis: 

• Costs are expressed in KN and where necessary US$ costs are converted at an exchange 
rate of KN8,517: US$1.00, that applied in October 2018. 

• Financial input and outprices are based on prices relevant to the locations as recorded 
during field work and surveys conducted during the project preparation. 

• Incremental income is estimated on the future with project minus future without project 
concept. 

• Rural households are not liable to pay tax on their net income from agriculture 

C. Representative Farm Household Analysis 

130. For the four RSPs the representative farm model is based on the number of households 
participating in the scheme, and their average land holding and number of available family labor 
units available for agricultural work as indicated from the rural surveys conducted by the 
Consultants.  A summary of these parameters is shown in Table 43 below.  
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Table 43. Representative Farm Model Parameters 

 

RSP (irrigation) 
Command 
area (ha) 

Gross area 
per hh (ha) 

Net 
area 
per 
hh 

(ha)1 

Number of 
households 

(hh) 

Household 
size 

(pers/hh) 

Labour 
available 
for full 

time input 
(pers/year) 

Total labor 
available in 
hh for farm 

input 
(pers/year)2 

1. Nam Seng        
MC1 and MC2 

(existing) 350 0.78 0.74 450 5.4 3.44 3.67 

SC1 (new area)  264 0.90 0.85 294 5.4 3.44 3.67 

2. Nam Tong        

H2  50 1.79 1.70 28 4.70 2.60 3.00 

H3 123 1.84 1.74 67 6.10 1.80 2.30 

3. Nam Pua 70 0.40 0.38 175 5.80 2.63 2.90 

4. Nam Phieng        

    Phieng 1. 390 0.75 0.72 517 5.20 2.32 3.35 

    Phieng 2. 316 0.87 0.82 365 5.40 3.36 3.40 

Source: Consultants - household and social survey during project preparation  

Notes 1. 5% reduction in the gross command area to allow for field bunds, irrigation channels and access. 

 2. Allows for full time plus part time workers. 
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131. Nam Seng, Nam Tong and Nam Phieng RSPs are made up of several discrete areas 
within the overall command area with differing household and holding sizes. As can be seen from 
the table, the average holding size per household varies considerably as does the household size.  
The average holding size varies between 0.38 and 1.74 ha per household. Overall the labor 
available for agriculture is around three persons per household. 

1. Nam Seng RSP financial analysis 

132. The Nam Seng RSP is composed of two sections, MC1 and MC2 with an area of 350 ha 
that currently receives irrigation water during both the wet season and dry season, and SC1 a 
new area of 264 ha that currently is not irrigated and relies on rainfall for wet season rice 
production and a minimal amount of production during the dry season. The new scheme will 
supply water to support irrigated agriculture for both the wet season and the dry season. The 
availability of reliable irrigation in the SC1 area will allow expansion of irrigated agriculture for both 
the wet season and the dry season and the production of high value vegetable crops and soybean.  

133. Farm size. The average farm size in MC1.MC2 available for crop production is 0.74 ha 
per household, allowing for 5% loss of the land area taken out of production for field bunds, water 
channels and access paths. In the SC1 area the average is slightly larger at 0.85 ha per 
household. 

134. Cropping pattern. The MC1 & 2 area that is currently irrigated has 200% cropping 
intensity, while the SC1 area has only 105% cropping intensity which can increase to 200% with 
the project. During the wet season rice production will continue to be gown in 100% of the area. 
In the future with project situation (w/ prj) it is assumed that the cropping pattern for MC1&2 
remains the same with 100% rice grown in the wet season and 85% rice and 15% peanuts and 
garlic grown in the dry season, the same as at present, but with some marginal increase in 
productivity due to better water management, etc.  The without project situation (w/o prj) is 
assumed to remain the same as it is now. 

135. In the SC1 area 100% irrigated rice will be grown in the wet season and it is projected that 
in the dry season there is no rice and that the majority of the command area (75%) will be devoted 
to the production of green soy bean grown on a commercial basis by a Chinese company to 
supply the early season market for green beans in China when there is a window of opportunity 
to supply the market at high price before the mainstream production comes to the market. The 
remainder of the area is assumed to be in garlic and peanuts. The arrangement for green soybean 
production is that the land owner leases his land to the company for the dry season and provides 
his labor to the company for as a paid agricultural worker for production of the soy bean. He 
maintains use of the land for the production of wet season rice. The cropping pattern representing 
the future without project situation and the future with project situations is shown Table 44.  

136. Crop budgets. Crop budgets, or gross margins, for the range of crops indicated in the 
cropping pattern were prepared based on local input and output parameters for the area as 
observed during the field investigations. The crop budgets allow for all the direct cost involved in 
production including seed, fertilizer, agrochemicals, contract and mechanized services, bags, 
irrigation equipment (amortized over its useful life), hired labor and irrigation service fee (ISF) for 
the schemes O&M. On average almost 80% of the labor for crop production is hired, mainly for 
labor-intensive and timely activities of land preparation, seed/transplanting and harvesting. The 
ISF for this scheme after modernization and expansion is projected to increase from KN250,000 
in the current situation to KN640,398 per ha. This cost is included in the budget for wet season 
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rice. The net return represents the income the farmer receives at the farm gate allowing for all 
costs and the ISF. A summary of the crop budgets in financial prices is shown in Table 45. 

137. The returns indicate that production of green soybean and garlic has the higher gross 
margin and that the returns to wet season rice production are considerably less. Irrigated rice 
during the dry season has a comparatively high return, on account of the higher yields that can 
be obtained in this area, but garlic production during the dry season is preferred by farmers as 
the labor requirements are less than that for rice and produces a higher return to labor. 



73 

 

73 

 

Table 44: Nam Seng Representative Farm Cropping Pattern 

 

Cropping MC1 & MC2 (existing area)  SC1 (new area) 

pattern fwop fwp fwop fwp  fwop fwp fwop fwp 

  % % ha ha  % % ha ha 

Net cultivable area 
per hh (ha)     0.74 0.74      0.85 0.85 

          
Wet season          

Rice irrigated 100% 100% 0.74 0.74  0% 100% 0.00 0.85 

Rice rainfed 0% 0% 0.00 0.00  90% 0% 0.77 0.00 

Subtotal 100% 100% 0.74 0.74  90% 100% 0.77 0.85 

Dry season          

Rice irrigated 85% 85% 0.63 0.63  0% 0% 0.00 0.00 

Garlic 10% 10% 0.07 0.07  7% 13% 0.06 0.11 

Peanuts 5% 5% 0.04 0.04  8% 12% 0.07 0.10 

Soybeans 0% 0% 0.00 0.00  0% 75% 0.00 0.64 

Subtotal crop 100% 100% 0.74 0.74  15% 100% 0.13 0.85 

Fallow (no crop) 0% 0% 0.0 0.0  85% 0% 0.7 0.0 

Total crop intensity 200% 200%      105% 200%     

Source: Consultants field and estimates         
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Table 45: Summary of Financial Crop Budgets for Nam Seng 

KN’000 per ha Financial Prices 

Crop 
Seas

on 

Nam Seng RSP 

Present and fwop fwp 

Output 
& 

Income 

Product-
ion Costs 

Gross 
margin 

Output & 
Income 

Product-
ion Costs 

Gross 
margin 

1 Rice (irrigated) WS 9,196 5,193 4,003 10,032 5,941 4,091 

2 Rice (rainfed) WS 6,688 4,158 2,530     

3 Rice (irrigated) DS 11,400 5,065 6,335 12,350 5,232 7,118 

4 Soybean (green)1  DS     42,015 34,009 8,006 

5 Soybean lease2       10,000 

6 Peanut DS 7,200 3,772 3,427 9,000 4,471 4,529 

7 Garlic  DS 12,000 5,538 6,463 16,000 6,380 9,670 

Source: Consultants field visits and estimates 
Notes: 1. Gross margin for green soybean production by Chinese concessionaire at farm gate allowing for transport 
costs and export/import charges to China 
            2. Return to farm family from leasing out land and providing labor for green soybean production 
 

138. Return from soybean lease land. In the future with project situation it is expected that 
the majority of the land in SC1 (200 ha) will be leased to a Chinese company for the commercial 
production of green soybean during the dry season. Farm families that lease their land for dry 
season production of green soybean by the Chinese concessionaire company appear to be able 
to make an income that is at least equivalent to the net return from production of rice and 
vegetables during the dry season and may even exceed it. As is summarized below, they can 
receive a lease payment of KN3 million per ha, plus that are able to sell their labor to the company 
at the going daily wage rate (KN50,000) during the crop growing period (planting, weeding, 
watering, etc.), and take part in harvesting the green bean crop at a higher piece work rate over 
a two-week harvesting period. With an average farm size of 0.84 ha in SC1 and an average of 
3.67 workers per household it is estimated that the average family could generate an income of 
up to KN15 million from this arrangement from full time work with soy bean production. However, 
in the future with project cropping pattern soybean makes up 75% of the average farm so the farm 
family will have to devote some of their available time to the production of the other crops (peanuts 
and garlic) in the cropping pattern. For the purpose of the analysis an average income of KN10.0 
million per ha from this arrangement for the farming household is assumed in the farm financial 
analysis. 

139. Incremental farm income. Combining the cropping pattern and the crop returns for each 
crop indicates the net income that the farm can expect to generate in the current situation without 
project and in the future situation with project, as is summarized in Table 46 below. 

140. In the current (without project) situation the MC1/MC2 area is shown to have net annual 
income per household of KN7.540 million, while in the SC1 area the net household income for 
agriculture is only KN2.562 million per year, a reflection of the constraints to agriculture in absence 
of irrigation. In the future with project situation net farm income is expected to increase to KN8.376 
million and KN11.424 million per year for the two areas respectively. This represents an increase 
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of only 11% in the MC1/MC2 area where a relatively small marginal increase in productivity is 
expected to result as this area receives reliable irrigation at present. 

141. For SC1 the introduction of reliable irrigation to the whole command area is expected to 
result in a dramatic increase in land productivity and average household income, as shown by the 
projected increase of almost 350% from the current situation to over KN9 million per household. 
A major benefit to these households is the expansion of dry season cropping and the income 
gained through leasing out their land for dry season green soy bean production, where the 
combination of receipt of land rent and from hiring their labor back to the lessee commissionaire 
for soybean production provides a high and relatively risk-free income, compared with cropping 
in their own right.  

142. The farm income as shown by the analysis does tend to overstate the actual cash income 
to the household as all production is valued at its market price, whereas in reality most of the rice 
production is used for home consumption and only rice that is surplus to the household needs will 
be sold, usually around 25% of production.6 The main source of cash is from the sale of the upland 
crops in grown in the wet season (job’s tears and maize) and cash crops in the dry season (garlic 
and peanuts). 

143. For this area the development of reliable irrigation which allow a change from rain-fed 
agriculture to full irrigation in the wet and dry season represents a major change in agricultural 
productivity and income, for which the landowners are not required to contribute any equity or 
share in the cost. In effect a transfer of public expenditure in irrigation development to private 
assets. 

144. Although the financial benefits from the MC1/MC2 are marginal the two areas are closely 
linked and the development of SC1 is dependent on the water supply that passes through the 
MC1/MC2 area. 

Table 46: Summary of Incremental Farm Income for Nam Seng 

 MC1 & MC2 area (existing) SC1 area (new)  
Crop net income per farm fwop fwp fwop fwp 

 KN'000 KN'000 KN'000 KN'000 
Wet season     

Rice irrigated 2,958         3,023               -        3,490  
Rice rainfed                    -            1,942         -    

Subtotal         2,958        3,023        1,942         3,490  

Dry season     
Rice irrigated       3,979        4,471            -                -    
Garlic           478           715           386        1,072  

Peanuts          127            167           234           464  
Soybeans              -                 -                -             6,398  

Subtotal         4,583        5,353            620        7,934  
Total farm net income      7,540           8,376        2,562          11,424  

Incremental Farm Income         835          8,862  
Percent increase  11%  346% 

Source: Consultants. 

 

                                                

6 Average annual rice consumption in rural areas is estimated at 266 kg of paddy (unmilled) rice per capita. (FAOSTAT) 
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145. The return to family labor is relatively high with a range from KN198,000 to KN573,00 per 
day as most of labor inputs are hired and so the net family income is shared over a limited number 
of days. It appears that family labor availability is more than adequate to meet the demand, the 
constraint to agriculture is the relative shortage of hired labor to meet the peak demand during 
the crop production cycle. The involvement of family labor for harvesting green soybean on a 
piece work basis provides the opportunity for the family to receive a higher daily income. A 
summary of the average household income and expenditure for agriculture is in Table 47.  Hired 
labor is the biggest component of the farm expenditure contributing over half of the costs. 

Table 47: Summary of Farm Income and Expenditure for Nam Seng 

Crop Inputs per Farm MC1 & MC2 area (existing) SC1 area (new) 

 fwop fwp fwop fwp 

 KN'000 KN'000 KN'000 KN'000 

Income        15,107        16,684          6,343        17,652  

     

Expenditure     

Seeds          532          532              401         606  

Fertiliser        601         784            338          618 

Agrochemicals         328        328               -             205  

Contract services      1,260          1,316             587         834  

ISF       185           473                -              546  

Labour      4,661        4,875           2,455          3,418  

Total expenditure       7,567        8,308           3,781          6,227  

Net Farm Income       7,540        8,376            2,562         11,424  

     

Labour Inputs (days)    

Hired           93           97                49           68  

Family           27            28                13             20  

Total        120           125               62            88  

Return to labour 277 304 198 573 

Source: Consultants 

 

2. Nam Tong RSP financial analysis 

146. Nam Tong RSP in Xiangkhouang province has a total command area of 194 ha and is 
composed of three separate three or command areas: H2 weir 50 ha, H3 weir 123 ha and Ban 
Xouan 21 ha7. Currently only H2 and H3 receive water during the wet season while Ban Xouan is 
entirely rainfed. There is no irrigation water available for the dry season and dry season cropping 
is currently limited to small areas of vegetables estimated to make up 12% of the command area. 

 

                                                

7 The Ban Xouan block is included in Output 2 as part of the project interventions for catchment management change 
programmes in the Nam Tong watershed. 
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The fallow land is currently used for grazing cattle on the crop residue and field bunds during the 
dry season. 

147. The new scheme will supply water to support irrigated agriculture for both the wet season 
and the dry season in the three blocks and allow the production higher value vegetables and 
fodder to support the local livestock population.  

148. Farm size. Based on the number of farming households in each of the three areas the 
average area available for irrigated agriculture shows some variation ranging from 1.05 ha in Ban 
Xouan to 1.74 ha in the H3 block. (See Table 43). This allows for 5% loss of the land area taken 
out of production for field bunds, water channels, fishponds, access paths, etc. In the SC1 area 
the average is slightly larger at 0.85 ha per household. 

149. Cropping pattern. The H2 and H3 area that is currently irrigated during the wet season 
has 100% rice while Ban Xouan is rainfed. During the dry season cropping is limited to small plots 
of garlic, chili and vegetables estimated to be 12% of the area. In the future with project situation 
during the wet season rice production will continue to be gown in 100% of the area, while during 
the dry season it is projected that there will be no rice production and 100% of the area cropped 
with predominantly garlic and vegetables and some chili, cucumber and fodder. (In this area the 
climate is too cool over the dry season to allow rice cultivation). For H2 and H3 overall the cropping 
intensity is expected to increase to 200% when fully developed, while in Ban Xouan there will 
continue to be no cropping undertaken during the dry season. The cropping pattern representing 
the future without project situation (w/o prj) and the future with project situations (w/ prj) for each 
area is shown in Table 48.  

150. Crop budgets. Crop budgets, or gross margins, for the range of crops indicated in the 
cropping pattern were prepared based on local input and output parameters for the area as 
observed during the field investigations. The crop budgets allow for all the direct cost involved in 
production including seed, fertilizer, agrochemicals, contract and mechanized services, bags, 
irrigation equipment (amortized over its useful life), hired labor and irrigation service fee (ISF) for 
the schemes O&M. On average in this area almost 75% of the labor for crop production is hired, 
mainly for labor-intensive and timely activities of land preparation, seed/transplanting and 
harvesting. The ISF for this scheme after modernization and expansion is projected to increase 
to KN485,518 per ha per year, from an amount of between KN90,000 to KN150,000 per year in 
the current situation for canal maintenance. This cost is included in the budget for wet season 
rice. The net return represents the income the farmer receives at the farm gate allowing for all 
costs and the ISF. Marginal productivity gains are expected from wet season irrigated rice due to 
improved water management and more intensive support to agriculture through the WUGs, the 
restorative effect of dry season cropping, etc. The main financial benefit is generated from the 
expansion of dry season irrigated production. A summary of the crop budgets in financial terms 
is shown in Table 49. The returns indicate that production of chili and garlic during the dry season 
has the higher gross margin. The returns to wet season rice production are higher in this area on 
account of the production of the so-called “small chicken rice” that commands a premium price 
because of it perceived special characteristics and because it is only grown in the northern 
provinces of Lao PDR, especially in Xiangkhouang and Houaphan province.
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Table 48: Nam Tong Representative Farms Cropping Pattern 

 

 

 

 

 

 

Cropping pattern 
H2 area H3 area Ban Xouan 

fwop fwp fwop fwp fwop fwp fwop fwp fwop fwp fwop fwp 

  % % ha ha % % ha ha % % ha ha 

Net cultivable area 
per hh (ha)   1.70 1.70   1.74 1.74   1.05 1.05 

Wet season             

Rice irrigated 100% 100% 1.70 1.70 100% 100% 1.74 1.74 0% 100% 0.00 1.05 

Rice rainfed 0% 0% 0.00 0.00 0% 0% 0.00 0.00 100% 0% 1.05 0.00 

Subtotal WS 100% 100% 1.70 1.70 100% 100% 1.74 1.74 100% 100% 1.05 1.05 

Dry season             

Rice irrigated 0% 0% 0.00 0.00 0% 0% 0.00 0.00 0% 0% 0.00 0.00 

Garlic 2% 36% 0.03 0.61 2% 36% 0.03 0.63 0% 0% 0.00 0.00 

Chilli 2% 13% 0.03 0.22 2% 13% 0.03 0.23 0% 0% 0.00 0.00 

Cucumber 0% 11% 0.00 0.19 0% 11% 0.00 0.19 0% 0% 0.00 0.00 

Vegetable (leafy) 8% 27% 0.14 0.46 8% 27% 0.14 0.47 0% 0% 0.00 0.00 

Fodder 0% 13% 0.00 0.22 0% 13% 0.00 0.23 0% 0% 0.00 0.00 

Subtotal DS crop 12% 100% 0.20 1.70 12% 100% 0.21 1.74 0% 0% 0.00 0.00 

Fallow (no crop) 88% 0% 1.5 0.0 88% 0% 1.5 0.0 88% 0% 0.00 0.0 

Total crop intensity 112% 200%   112% 200%   100% 100%   

Source: Field visits and consultants estimates 
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Table 49: Summary of Crop Budgets for Nam Tong 

KN’000 per ha 

Crop 

Nam Tong RSP 

fwop fwp 

Output & 
Income 

Production 
Costs 

Gross 
margin 

Output & 
Income 

Production 
Costs 

Gross 
margin 

1 Rice (WS Irrigated) 12,600 5,537 7,063 14,175 6,519 7,656 

2 Rice (WS rainfed) 10,500 4.857 5,643     

3 Garlic  16,000 7,734 8,266 20,000          8,547 11,454 

4 Chili 15,000 6968 8,032 17,500          7,410  10,090 

5 Cucumber     14,000          6,212  7,788 

6 Vegetables (leafy) 10,500 5,156 5,490 12,000          5,151  6,849 

7 Fodder     7,500          3,784  3,716 

 Source: Consultants field visits and estimates. 
  
  
  
  
  

    

 

151. Fodder production. In the future with project situation it is expected that a portion of the 
dry season cropped area will be dedicated to the seasonal production of fodder for cattle. Cattle 
ownership is a feature of the farming system in this area and it is estimated that there are 3,000 
head of cattle in the three villages in the surrounding area that supply cattle to the local market 
and for sale to Vietnam. Cattle are grazed on natural pasture in the uplands during the wet season 
and are allowed to graze on the fallow irrigated land during the dry season to take advantage of 
crop residue and stover from the rice harvest. For much of the dry season there is a lack of 
adequate feed for cattle to the detriment of their health and productivity.  

152. With the provision of reliable irrigation during the dry season there is an opportunity to 
grow specialist fodder to support cattle, especially to support the finishing to cattle ready to market 
to take advantage of a seasonal demand for beef around the annual Lao New Year celebrations. 
In the future it is projected that 13% of the dry season area would be used for seasonal fodder 
production grown after the rice harvest. The mix of fodder species is to be determined through an 
initial pilot programme, most probably cool weather tolerant species such as forage oats and 
vetches, with cattle grazing in situ controlled by electric break fences. Annual fodder production 
is conservatively allowed for at 3,000 kg of dry matter (DM) per ha, which is valued at KN2,500 
per kg DM, based on a wet price of KN500/kg at 20% DM content. The fodder production and 
cattle fattening model is subject to a separate financial analysis presented later in this report. 

153. Incremental farm income. Combining the cropping pattern and the crop returns for each 
crop indicates the net income that the farm can expect to generate in the current situation without 
project and in the future situation with project, as is summarized in Table 46 below. 

154. In the current (without project) situation the H2 and H3 areas is shown to have net annual 
income per household of around KN13.000 million while in the Ban Xouan block area the value 
of net household income from agriculture is only KN5.1 million per year, a reflection of the 
constraints to agriculture in the absence of irrigation and the smaller holding size. In the future 
with project situation net farm income is expected to increase to KN27.6 million and KN28.4 million 
in H2 and H3 respectively, and to KN8. million in Ban Xouan. This represents a doubling (108%) 
of net farm income for H2 and H3 and 58% incremental increase in net household income for Ban 
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Xouan area, a higher increase on account of the change in irrigation status from rain fed to fully 
irrigated. 

Table 50: Summary of Incremental Farm Income for Nam Tong 

 H2 area H3 area Ban Xouan 
Crop net income 
per farm 

fwop fwp fwop fwp fwop fwp 

 KN'000 KN'000 KN'000 KN'000 KN'000 KN'000 

Wet season       
Rice irrigated    11,982      12,989     12,318    13,353         -         8,039  

Rice rainfed          -             -            -         5,925          -    

Subtotal     11,982     12,989     12,318      13,353      5,925      8,039  

Dry season       
Rice irrigated    -       -    -    -    -    - 

Garlic    280      6,995      288       7,191                

Chilli    273    2,225      280      2,288            

Cucumber      -      1,453        -    1,494           -          

Vegetable (leafy)   745      3,137     766      3,225             

Fodder        -         820         -        843        -            

Subtotal crop    1,298     14,630      1,334     15,041        -       -  

       
Total farm net 
income    13,280     27,619     13,653      28,394      5,925      8,039 

       
Incremental Farm 
Income     14,339   14,741          2,114 

Percent increase  108%  108%  36% 

Source: Consultants. 

155. Farm income and expenditure. A breakdown of the income, and expenditure by the main 
categories is presented in the table below. The majority of expenditure is for hired labor (around 
75% on average) while expenditure on fertilizer and agrochemicals is relatively minor. Seventy-
three % of the total labor inputs are hired (mainly for transplanting and harvesting) with family 
labor contributing the balance. Consequently, the return to family labor is relatively high (an 
average of KN358,000 per day) as most of labor inputs are hired and so the net family income is 
shared over a limited number of days. The availability of family labor appears to be more than 
adequate to meet the demand, the constraint to agriculture is the relative shortage of hired labor 
to meet the peak demand during the crop production cycle - for transplanting and seeding and 
harvesting. 

Table 51: Summary of Farm Income and Expenditure for Nam Tong 

  H2 area H3 area Ban Xuoan 

Item fwop fwp fwop fwp fwop fwp 

  KN'000 KN'000 KN'000 KN'000 KN'000 KN'000 

Income 23,852 49,883 24,521 51,283 11,025 14,884 

Expenditure       
Seeds  797 2,568 820 2,640 420 420 

Fertiliser 356 1,076 366 1,106 - 386 

Agrochemicals  - - - - - - 

Contract services 831 1,258 854 1,293 480 480 

ISF - 824 - 847 - 510 

Labour 8,588 16,540 8,829 17,004 4,200 5,048 

Total 10,572 22,265 10,868 22,890 5,100 6,844 
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Net Farm Income 13,280 27,619 13,653 28,394 5,925 8,039 

Labour Inputs (days)       
Hired  107 173 110 178 53 59 

Family 43 63 44 65 19 24 

Total days 150 236 154 243 71 83 

Return to family labor 310 439 310 439 314 333 

3. Nam Pua RSP financial analysis 

156. Nam Pua RSP is in Houaphan province has a total command area of 70 ha in one block 
with 175 households having an average holding of 0.38 ha. This allows for 5% of their land taken 
out of production through the field bunds, water courses and access paths. Currently, 57% of the 
command receives sufficient water to be irrigated during the wet season for the production of rice, 
and 43% receives less than adequate water. There is enough water to serve 55% of the area 
during the dry season. 

157. The rehabilitated and modernized scheme will supply water to support irrigated agriculture 
for both 100% of the wet season and the dry season area, and allow the expansion of high value 
vegetable production in the dry season for the whole command area.   

158. Cropping pattern. The command area is currently irrigated during the wet season and 
used for 100% rice, while during the dry season 50% is irrigated and used for the production of 
garlic, cucumber, watermelon and vegetables. No rice is currently grown during the dry season 
as the weather is too cool for rice cultivation. In the future with project situation during the wet 
season rice production will continue to be gown on 100% of the area, while during the dry season 
it is projected that there will be no rice production and 100% of the area cropped with a mix of 
garlic, cucumber, watermelon and vegetables, (as is the situation now), but with a switch to a 
greater area of vegetables. Overall the cropping intensity is expected to increase to 200% when 
fully developed. The cropping pattern representing the future without project situation and the 
future with project situations is shown in Table 52Error! Reference source not found..  

Table 52: Nam Pua Representative Farm Cropping Pattern 

Cropping Nam Pua 

pattern fwop fwp fwop fwp 

  % % ha ha 

Net cultivable area per hh (ha)    0.70 0.70 

Wet season     
Rice irrigated 50% 100% 0.35 0.70 

    Rice (rainfed) 35% 0% 0.25 0.00 

Subtotal 85% 100% 0.60 0.70 

Dry season     
Rice irrigated 0% 0% 0.00 0.00 

Garlic 3% 20% 0.02 0.14 

Melon 18% 20% 0.13 0.14 

Cucumber 20% 20% 0.14 0.14 

Vegetable (leafy) 9% 40% 0.06 0.28 

Subtotal crop 50% 100% 0.35 0.70 

Fallow (no crop) 50% 0% 0.35 0.0 

Total crop intensity 155% 200%     

Source: Field visits and consultants estimates  
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159. Crop budgets. Crop budgets for the range of crops indicated in the cropping pattern were 
prepared based on local input and output parameters for the area as observed during the field 
investigations. The crop budgets allow for all the direct cost involved in production including seed, 
fertilizer, agrochemicals, contract and mechanized services, bags, irrigation equipment 
(amortized over its useful life), hired labor and irrigation service fee (ISF) for the schemes O&M.  
The crop budgets for this area allow for the use of irrigation equipment, green houses and plastic 
mulch for vegetable production. On average in this area almost 75% of the labor for crop 
production is hired, mainly for labor-intensive and timely activities of land preparation, 
seed/transplanting and harvesting. The ISF for the sustainable O&M of this scheme after 
modernization and expansion is projected to increase to KN913,452 per ha per year, from a stated 
fee of KN50,000 per year in the current situation, which will be an added burden to the production 
costs. This cost is included in the budget for wet season rice. The net return represents the income 
the farmer receives at the farm gate allowing for all costs and the ISF. A marginal productivity 
gain is expected from wet season irrigated rice due to improved water management and more 
intensive support to agriculture through the WUGs, etc. The main financial benefit is generated 
from the expansion of dry season irrigated production from 55% to 100% of the command area. 
A summary of the crop budgets is shown in Table 53. The detailed budgets are included in the 
appendices. 

160. The returns indicate that production of garlic during the dry season has the higher gross 
margin and that they are also fairly similar. This area also produces “chicken rice” which 
commands a higher price than other rice varieties. In term of the increase in the gross margin 
melon shows the highest percentage increase. 

Table 53: Summary of crop budgets for Nam Pua 

KN’000 per ha 

Crop 

Nam Pua 

fwop fwp 

Output 
& 

Income 

Production 
Costs 

Gross 
margin 

Output & 
Income 

Production 
Costs 

Gross margin 

1 Rice (WS Irrigated) 11,813 4,614 7,199 14,175 5,378 8,955 

2 Rice (WS rainfed) 10,500 3,953 6,547    

3 Garlic (DS) 12,000   5,925  6,075 18,000 6,706 11,294 

4 Cucumber 9,500 5,404 4,096 14,000 5,854 8,146 

5 Melon 8,750 5,354 3,396 12,500 5,804 6,696 

6 Vegetables  9,0000 4,195 4,805 12,600 4,755 7,845 

 Source: Consultants field visits and estimates 
  
  
  
  
  

    

 

161. Intensive vegetable production. The Nan Pua scheme is unusual in that it already has 
a well-developed system for the production on high value crops during the dry season and an 
absence of dry season rice. In the future with project situation it is proposed to build on this and 
to further develop the production of vegetables using improved technology such as the piped 
water delivery, plastic mulch and green houses to extend the growing season. This scheme 
serves as a model for the development of intensive vegetable production using modern production 
techniques and inputs. 

162. Incremental farm income. The incremental income gained by the average farm as a 
result of the project is shown in the table below. This is from combining the cropping pattern and 
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the crop returns for each crop as noted in the preceding tables to indicate the net income that the 
farm can expect to generate in the current situation without project and in the future situation with 
project. 

163. In the current (without project) situation annual net household from agriculture is around 
KN3.016 million, lower than the other RSPs, and a reflection of the small farm size in this RSP. 
In the future with project situation net farm income is expected to increase to KN6.582 million, 
with incremental income of KN3.566 million, representing an 118% increase over the current 
without project situation.  Because of the relatively highly developed nature of this scheme with 
55% of the command area already irrigated in the dry season the incremental benefits from the 
project are more modest than in the other RSPs. 

Table 54: Summary of incremental farm income for Nam Pua 

 

164. Farm income and expenditure. A breakdown of the income, and expenditure by the main 
categories is presented in the table below. The majority of expenditure is for hired labor (around 
55% on average), contract services (mainly land preparation) contributes 15% and irrigation 
equipment, green houses, plastic mulch, etc. makes up 10%, while expenditure on seed, fertilizer 
and agrochemicals is 20%. The ISF represents 4% of the input costs, which is relatively high. 
Seventy-three % of the total labor inputs are hired with family labor contributing the balance. The 
average return to family labor is relatively high at KN404,000 per day in fwop and KN385,000 per 
day fwp, as most of labor inputs are hired and so the net family income is shared over a limited 
number of days. The availability of family labor per household of 2.9 labor units appears to be 
more than adequate to meet the demand. The greater constraint to agriculture is the relative 
shortage of hired labor to meet the peak demand during the crop production cycle - for 
transplanting and seeding and harvesting. 

 

 

Crop net income per farm fwop fwp 

 KN'000 KN'000 

Wet season   
Rice irrigated               1,368                3,403  

    Rice rainfed 871  

Subtotal WS               2,238                 3,403  

Dry season   
Garlic 69                    858  

Melon 232                   509  

Cucumber 311                    619  

Vegetables 164                 1,192  

Subtotal DS crop income                  777                 3,179  

Total farm net income               3,016                 6,582 

Incremental Farm Income                 3,566  

Percent increase  118% 

 Source: Consultants. 
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Table 55: Summary of Farm Income and Expenditure for Nam Pua 

Item 
fwop fwp  fwop fwp 

KN'000 KN'000  % of total 

Income 5,406 10,750    
Expenditure      

Seeds 179 433  8% 10% 

Fertiliser 207 384  9% 9% 

Agrochemicals  130 137  5% 3% 

Contract services 377 725  16% 17% 

Irrigation equipment, etc 10 0  0 0 

ISF & land tax 61 176  3% 4% 

Labour 1,426 2,313  60% 55% 

Total expenditure 2,390 4,169  100% 100% 

Net Farm Income 3,016 6,582    
Labour Inputs (days)      

Hired  21 46  74% 73% 

Family 7 17  26% 27% 

Total 29 63  100% 100% 

Return to labor 404 385    

Source: Consultants.        

4. Nam Phieng RSP financial analysis 

165. Nam Phieng RSP is in Houaphan province has a total command area of 706 ha in two 
blocks Phieng 1. 390 ha and Phieng 2. 316 ha. The total number of households is 882 having an 
average holding of 0.76 ha, after allowing for 5% of their land taken out of production through the 
field bunds, water courses and access paths. Currently,100% of the area can be irrigated during 
the wet season for the production of rice, while there is only enough water for 30% of the area 
during the dry season. 

166. The rehabilitated and modernized scheme will supply water to support irrigated agriculture 
for both 100% of the wet season and the dry season area, and allow the expansion of higher 
value crop production in the dry season for the whole command area.   

167. Cropping pattern. The command area is currently irrigated during the wet season and 
used for 100% rice, while during the dry season around 30% is irrigated and used for the 
production of rice and green soybean. In the future with project situation during the wet season 
rice production will continue to be gown on 100% of the area, while during the dry season it is 
projected that there will be a combination of rice production and an increase in the area devoted 
to green soybean production through the Chinese lease arrangement. Overall the cropping 
intensity is expected to be 200% when fully developed. The cropping pattern representing the 
future without project situation and the future with project situations for each block is shown in 
Table 56.   In the future with project situation the area devoted to green soybean bean production 
during the dry season is 25% for Phieng 1. and 45% for Phieng 2
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Table 56: Nam Phieng Representative Farm Cropping Pattern 

 

 Cropping Phieng 1  Phieng 2 

 pattern fwop fwp fwop fwp  fwop fwp fwop fwp 

   % % ha ha  % % ha ha 

 Net cultivable area per hh (ha)     3.9 3.9      3.16 3.16 

           

 Wet season          

 Rice irrigated 100% 100% 3.9 3.9  100% 100% 3.16 3.16 

 Subtotal 100% 100% 3.9 3.9  190% 100% 3.16 3.16 

 Dry season          

 Rice irrigated 30% 55% 1.17 2.15  16% 43% 0.51 1.11 

 Soybeans (green) 0% 25% 0.00 0.89  16% 57% 0.51 1.42 

 Subtotal crop 30% 80% 1.17 3.12  100% 100% 1.01 2.53 

 Fallow (no crop) 70% 20% 0.0 0.0  0% 0% 0.0 0.0 

 Total crop intensity 130% 180%  3.9  3.9  132% 200%     

 Source: Field visits and consultants estimates.         
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168. Crop budgets. Crop budgets for the range of crops indicated in the cropping pattern were 
prepared based on local input and output parameters for the area as observed during the field 
investigations. The crop budgets allow for all the direct cost involved in production including seed, 
fertilizer, agrochemicals, contract and mechanized services, bags, irrigation equipment 
(amortized over its useful life), hired labor and irrigation service fee (ISF) for the schemes O&M.  
On average in this area almost 75% of the labor for rice production is hired, mainly for labor-
intensive and timely activities of land preparation, seed/transplanting and harvesting.  

169. The ISF for the sustainable O&M of this scheme after modernization and expansion is 
projected to increase to KN324,000 per ha per year, from a stated fee of KN225,000 per year in 
the current situation. (The capital investment costs for this scheme are relatively low so the 
increase in the O&M cost is not so much). This cost is included in the budget for wet season rice. 
The net return represents the income the farmer receives at the farm gate allowing for all costs 
and the ISF. A marginal productivity gain is expected from wet season irrigated rice due to 
improved water management, restorative affect from the dry season cropping with soybean and 
more intensive support to agriculture through the WUGs, etc. The main financial benefit is 
generated from the expansion of dry season irrigated production of green soybean bean, under 
the lease arrangement whereby the landowner receives a seasonal rent for his land and gains 
employment through working with the soybean bean production.  A summary of the crop budgets 
in financial prices is shown in Table 57. The detailed budgets are included in the appendices. 

170. The returns indicate that production of green soybean bean during the dry season has the 
higher gross margin. The return to the farmer from leasing his land and working for soybean bean 
production is estimated at LSK7 million per ha per year, which is the financial return from this land 
to the owner.  This is lower than for the Nam Seng RSP as the farmers are not so inclined to work 
on soybean production in Nam Phieng. The gross margin from rice production is relatively low. 

Table 57: Summary of Crop Budgets for Nam Phieng 

KN’000 per ha 

Source: Consultants estimates and field visits. 
 

171. Return from soybean lease land. In the future with project situation it is expected that 
almost 50% of land in the dry season will be leased to a Chinese company for the commercial 
production of green soybean for export to China. Farm families that lease their land for dry season 
production of green soybean by the Chinese concessionaire company appear to be able to make 
an income that is higher than the equivalent net return from production of rice and vegetables 
during the dry season. They can receive a lease payment of KN3 million per ha, plus that are able 
to sell their labor to the company at the going daily wage rate (KN50,000) during the crop growing 
period (planting, weeding, watering, etc.), and take part in harvesting the green bean crop at a 
higher piece work rate over a two-week harvesting period that is estimated to be equivalent to 

Crop 

Nam Phieng 

fwop fwp 

Output 
& 

Income 

Production 
Costs 

Gross 
margin 

Output 
& 

Income 

Production 
Costs 

Gross 
margin 

1 Rice (WS Irrigated) 8,400 5,130 3,270 9,250 5,619 3,631 

3 Rice (DS-irrigated) 9,100 5,487 3,613 9,800 5,780 4,020 

5 Soybean (green) DS 42,015 34,534 7,481 48,479 34,721 13,756 

6 Soybean DS (leased)     7,000    7,000 
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KN7 million per ha, depending on how much of their time they are employed with soy bean 
production. With an average farm size of 0.72 ha in the scheme and an average of around three 
workers per household it is estimated that the average family could generate an income of up to 
KN15 million from this arrangement from full time work with soy bean production. However, in the 
future with project cropping pattern soy bean makes up less than 50% of the average farm so the 
farm family will have to devote some of their available time to the production of the dry season 
other crops (rice) in the cropping pattern. For the purpose of the analysis an average income of 
KN7.0 million per ha from this arrangement for the farming household is assumed in the farm 
financial analysis. 

172. Incremental farm income. The incremental income gained by the average farm as a 
result of the project is shown in the table below. This is from combining the cropping pattern and 
the crop returns for each crop as noted in the preceding tables to indicate the net income that the 
farm can expect to generate in the current situation without project and in the future situation with 
project. 

173. In the current (without project) situation annual net household from agriculture is around 
KN3.12 million in Phieng 1 and KN4.09 million in Phieng 2. In the future with project situation net 
farm income is expected to increase to KN5.440 million in Phieng 1 with incremental income of 
KN2.320 million, representing a 74% increase over the current without project situation, and an 
increase to KN6.73 million for Phieng 2 with incremental income of KN2.648 million, representing 
an 65% increase over the current without project situation. Slightly lower than Phaing1 because 
of the bigger area of green soybean bean that is already being grown in Phieng 2. 

Table 58: Summary of Incremental Farm Income for Nam Phieng 

 Phieng 1  Phieng 2  

Crop net income per farm fwop fwp fwop fwp 

 KN'000 KN'000 KN'000 KN'000 

Wet season     

Rice irrigated 2,343 2,602 2,689 2,986 

Subtotal 2,343 2,602 2,689 2,986 

Dry season     

Rice irrigated 777 1,584 475 1,157 

Soybeans - 1,254 921 2,591 

Subtotal crop 777 2,839 1,397 3,748 

Total farm net income 3,120 5,440 4,086 6,734 

Incremental Farm Income  2,320  2,648 

Percent increase  74%  65% 

Source: Consultants 

 

174. Farm income and expenditure. A breakdown of the income, and expenditure by the main 
categories is presented in the table below. For rice production the majority of expenditure is for 
hired labor (over 50%), contract services (mainly land preparation) and fertilizer are the next most 
significant. For rice production 73 % of the total labor inputs are hired with family labor contributing 
the balance.  

175. The return to family labor is estimated to be KN152,00 and KN195,000 per day in the 
current situation for Phieng 1 and Phieng 2 respectively, and increasing to the KN223,000 and 
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KN372,000 per day for Phieng 1 and Phieng 2 in the fwp situation. The return is relatively high as 
most of labor inputs are hired and so the net family income is shared over a limited number of 
days.  No production costs are included for green soybean as the farmer rents out the land. The 
income to the household from green soybean production is from the land lease and from selling 
labor for production and harvesting. 

Table 59: Summary of Farm Income and Expenditure for Nam Phieng 

  Phieng 1   Phieng 2   

Item fwop fwp fwop fwp 

 KN'000 KN'000 KN'000 KN'000 

Income 7,976 11,746 9,027 13,020 

Expenditure     
  Seeds and planting material 233 278 239 278 

  Fertiliser 462 801 456 779 

  Agrochemicals  52 95 32 69 

  Contract services 1,035 1,325 1,058 1,325 

  ISF 161 232 185 267 

  Labour 2,913 3,574 2,973 3,567 

Total  4,856 6,305 4,941 6,286 

     
Net Farm Income 3,120 6,440 4,086 6,734 

     
Labour Inputs (days)     
  Hired  58 71 59 71 

  Family 20 24 21 18 

Total 79 96 80 89 

Return to labor 152 223 195 372 

Source: Consultants 

  

5. Summary of RSP farm household analysis 

176. A summary of the impact of the irrigation development on the farm households is shown 
in Table 60 below.  The biggest incremental gain in income is from the dry season cropping as a 
result from the increase in cropping intensity and the change to HVCs, especially soybean.  The 
MC1 and MC2 area of Nam Seng has a relatively modest gain due the existing irrigation system 
providing adequate service during the wet season. Overall there is sufficient incentive for famers 
to participate in the schemes. 

Table 60: Summary of RSP Farm Income Change 

  Percentage change in Net Farm Income 

RSP Wet season Dry season All 

Nam Seng    

MC1 & MC2 area 2% 17% 11% 

SC1 Area 80% 1180% 346% 
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Nam Tong 8% 1027% 108% 

    
Nam Pua 52% 309% 188% 

    
Nam Phieng 11% 168% 65% 

     

1. Summary of RSP incremental farm labor 

177. A summary of the impact of the scheme on the incremental demand for agricultural labor 
is shown in Table 61Table 63.  Overall at full development it is projected that there will be a total 
incremental demand for labor of 151,690 work days which represents a 87% increase over the 
current labor demand. The bulk of the demand is for hired labor for dry season with a 275% 
increase over current demand.  Overall the annual demand for family labor is projected to increase 
by 87% and hired labor by 109%.  The increase is labor demand for family labor is not likely to be 
a constraint to the farming households’ participation while the demand for hired labor does 
represent a significant increase in demand and employment opportunity in the project scheme 
areas.  

Table 61: Summary of RSP Incremental Farm Labor 

RSP Incremental Labour (Future With project minus Future Without project 
 Family Hired Total Total All 

 Wet 
season 

Dry 
Season 

Wet 
season 

Dry Season Wet season Dry Season  

        
Nam Pua 

(Houaphan) 
378 1007 982 2,286 1360 3,293 4,653 

        

Nam Seng (Louangphabang)       

Nam Seng (MC1) - 46 329 4,998 329 5,043 5,372 

Nam Seng (MC2) - 77 557 8,458 557 8,535 9,092 

Nam Seng (SC1) 1,716 
-               

26 
4,134 50,812 5,850 50,786 56,636 

 1,716 96 5,021 64,267 6,737 64,363 71,100 
        

Nam Phieng 
(Xaignabouli) 

       

Nam Phieng 1. 
(Xaignabouli) 

- 2,145 780 31,473 780 33,618 34,398 

Nam Phieng 2. 
(Xaignabouli) 

- 141 632 27,488 632 27,347 27,979 

 - 2004 1,412 58,961 1,412 60,965 62,377 
        

Nam Tong 
(Xiangkhouang) 

       

Nam Tong (Weir 
2.0) 

- 990 195 2,735 195 3,724 3,919 

Nam Tong (Weir 
3.0) 

- 2,434 480 6,727 480 9,161 9,641 

 - 3,424 675 9,461 675 12,885 13,560 

Total 2,094 6,531 8,090 134,976 10,184 141,506 151,690 

Percent increase 7% 52% 9% 347% 8% 275% 87% 

Percent inc. family 
& hired 

 20%  109%  87%  
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D. Nam Tong RSP Cattle Development 

178. In the Nam Tong area, the Project will support the development of specialist forage 
production grown with irrigation during the dry season following the wet season rice crop. It is 
proposed that the forage will be used to feed selected cattle to finish them to higher weights prior 
to sale in prime condition.  The forage will be grazed in-situ using electric fencing and strip grazing 
to reduce the labor requirement compared with traditional cut and carry feeding systems. 

179. The Nam Tong area has an estimated 3,000 head of cattle spread over three villages. The 
cattle are grazed in the upland forest areas over the wet season and graze the rice stubble in the 
rice fields during the dry season when the land is fallow.  There is a shortage of feed during the 
dry season and cattle suffer from weight loss which also affects their productivity and increased 
susceptibility to cold and disease. Cattle farming is semi-commercial, with cattle mainly being sold 
during time of need, such as in September when there is a need for extra cash to pay school fees.  
A well-established market network of local collectors and traders purchase cattle for sale from 
Xiangkhouang province to supply Vietnam through the neighboring Ngh An province.  The 
demand for beef increases in Vietnam during the Tet festival and over the winter period. In Lao 
PDR there is increased demand coinciding with the Laotian New Year and water festival in mid-
April.  

1. Proposed project support 

180. The project will support the establishment of an initial 2 ha of forage as a pilot project to 
test the feasibility of growing cool temperature specialist forage species for the purpose of 
finishing cattle. Electric fencing will be supplied and demonstrated for more efficient strip grazing 
in-situ of the irrigated cereal forage. A set of cattle weighing scales and portable cattle yards will 
also be supplied to facilitate cattle handling and to monitor weight gains of the cattle for sale and 
to show the benefits of better feeding to breeding cows and young stock.  The further supply of 
equipment in successive years of the project will depend on the outcome of the pilot phase.  

181. The intervention will be supported by specialist technical assistance in agribusiness and 
cattle production through the project. Support will be provided for improving cattle market 
connectivity with traders and proactive marketing. Farmer to farmer extension will capitalize on 
lead farmers knowledge and experience and technical knowledge will be disseminated through 
field days and workshops.  

182. The total investment costs for cereal forage establishment, the supply of equipment and 
support to more productive cattle farming systems during the initial pilot phase over project years 
2 and 3 are estimated to amount to KN100 million ($12,000).  Based on the outcome of the pilot 
subsequent total investment would be in the order of KN600 million ($70,000) over the project’s 
seven-year life. 

2. Financial analysis of cattle finishing model 

183. The financial performance of the proposed support for providing supplementary feed to 
finish cattle over the dry season through irrigated forage is tested through a financial model of the 
input and outputs involved. Performance is measured through the gross margin for the operation 
through the net return per head of cattle, per kg of weight gain, per ha of labor input and per ha 
of land used for forage production. For this purpose, the following parameters were assumed: 
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• Pilot study to establish a specialist forage crop following the harvest of the main wet 
season rice crop, through over-sowing into the stubble as soon as possible after harvest 
in November early December (The pilot will trial several cool season forage species, such 
as forage oats Avena sativa that are suited to the area’s agro-climate during the dry 
season winter period with cool nights and hot days).   

• Start strip grazing with electric fencing in mid-February after a growing period of 75 days. 

• Dry matter production of 3,000 kg per ha 

• Cattle are fed for days 60 at 5kg DM per day with an average daily liveweight gain of 0.5 
kg with a total liveweight gain of 30kg 

• Marketable weight of 150kg per animal at a price of KN30,000 per kg liveweight in the 
March/April period to coincide with the Lao New Year 

• Initial pilot project for 2 ha of forage to feed 20 head of cattle 

• Project will fund the initial pilot meeting the costs of seed, fertiliser, forage establishment 
and electric fencing 

184. Forage establishment. As noted above, cereal forage will be planted in the irrigated rice 
field as soon as possible after the rice harvest in November. The crop budget for establishing the 
forage is shown in Table 62.   

Table 62: Illustrative Crop Budget for Forage 
 

20018 Constant Financial Prices - KN  (Forage oats, vetch, kale. Mullato II, etc) 

       

Gross margin per hectare         

  Operations/Services Unit Price Rate Total cost 

        (KN) (per ha) (KN) 

1. Output & Income        

  Main product (dry matter)1/ kg        2,500                3,000                  7,500,000    

    Total Income                    7,500,000    

2.  Production Costs        

2.1 Inputs         

  Seeds          

  - local  kg      10,000                    50                     500,000    

  Fertilizers (units)        

  - N-P-K 46-20-0 Urea (N) kg        4,600                    40                     184,000    

    Sub-total Inputs                       684,000    

2.2 Contract services        

  Mechanisation        

  -  ploughing & land preparation ha    300,000                   1.0                     300,000    

    Sub-total services                       300,000    

2.3 Labour input (family & hired)        

  - land preparation wd                     3                             -      

  - sowing & planting wd                     5                             -      

  - fertiliser application wd                     2                             -      

  - weeding  wd                     3                             -      

  - watering wd                     3                             -      

  Percentage of labour Total Workdays                 16                             -      

  
Hired 
labor 20% wd      80,000                        3                   256,000    
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  Family 80% wd             -                      13                             -      

    Sub-total labour                        256,000    

2.4 Other inputs        

  Irrigation costs (WUA)2/ KN                    -                               -      

    Sub-total other inputs                               -      

  Total production costs   KN                 1,240,000    

       US$                    745.24    

3.0 Gross Margin                    6,260,000    

  Gross margin w/o labour                    6,516,000    

4.0  Return per labour workday   KN                   407,250    

  Return per day family labour   KN                   489,063    

5.0  Cost per kg DM   KN                          413    

 
Notes:  
1. Value per kg dry matter based on KN500/kg for wet feed @ 20% moisture 
2. WUA and irrigation service fees covered by the main rice crop.  

 

185. This assumes the 80% of the labor is supplied by the famer’s household at no cost. Soil 
cultivation is by mechanical means.  The output is valued at KN2,500 per kg DM, based on the 
local price for wet cut and carry fodder of KN500/kg, which at a dry matter content of 20% is 
equivalent to KN2,500/kg DM. Based on this value, the net income from forage production, if for 
example all the output was sold as fodder, would be KN6.26 million per year, disregarding 
harvesting costs. 

186. The average production of DM per ha is conservatively taken as 3,000kg, which indicates 
a cost of production of KN413/kg DM. It is acknowledged that much higher yields of DM are 
possible from forage (forage oats can produce over 7 ton of DM/ha) but has yet to be proven for 
this location. The average cost of production per kg of dry matter is used as the feed cost in the 
cattle finishing model. 

187. Electric fencing costs. The costs of a semi-permanent perimeter electric fence and 
single strand internal portable electric fencing for break strip feeding and is estimated to be 
US$2,000 for the 2-ha pilot area.  This is based on imported equipment for the energizers, wires 
and supporting materials and locally sourced wooden posts.  The breakdown is shown in Table 
63.  For a square 2 ha plot the average cost of electric fencing is estimated to be $1.70 per m, or 
$1,000 per ha.  It may be possible to reduce this cost by using more locally sourced material, the 
wire for example. 

Table 63: Electric Fencing Costs 
Estimated Cost for 2 ha plot (5 acres)    
     
Item No.  US$ Total  

Energizer S10 (solar 2 ha) 1  154     154.00  
Portable battery fence energizer 1  130     130.00  
Earth clamp and earth stake 2  55     110.35  
Wire Poly White 6SS 500 m 4  23       92.53  
Tape poly white 200 m 1  24       24.06  
Cable L/out 2.5mm 50 m 2  41       82.24  
Reel economy black 10  26     261.36  
Pigtail standards 728mm pack of 10 10  19     194.70  
Wood post claw insulators pack 25 5  13       65.00  

Extra (tools, testers, etc)        100.00  
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Subtotal     1,214.24  
Freight and handling 20%       242.85  
Tax 10%       145.71  

Total (imported)     1,602.80  

     
Wooden post (local, 20 m spacing) 100  3     300.00  

TOTAL all     1,902.80  

     
Say      2,000.00  

         

Source: Consultants, based on Gallagher’s products. 

188. Cattle finishing model. The model represents the pilot area of 2 ha of forage which could 
support 20 head of cattle grazing in-situ over a 60-days feeding period.  It is assumed that a two-
ha plot is designated within the command area and fenced off with semi-permanent electric 
fencing that would be disassembled before the start of the next et season crop season.  The 
forage would be planted and be ready for utilization 75 days from planting.  Mature cattle selected 
for finishing from several households would be aggregated into one herd and grazed together on 
the plot. It is likely that the labor would be provided by the cattle owners, but provision is made for 
the hire of one worker. It is assumed that water would be provided from the irrigation network. 
The management arrangement for the plot would have to be worked out with the participating 
farmers and require them to cooperate. The details of the model are shown in Table 64 below. 

189. The 20 store cattle involved have an imputed value of KN25,000 per kg liveweight at the 
start, which increases to KN30,000m per kg for the finished animal. The cost of the forage feed 
is based on the average production cost of KN413 per kg DM, (from the forage crop budget) at a 
consumption of 5 kg DM per head per day. The two-ha plot is sufficient to feed 20 head over 60 
days. Labor involved with tending the breaks is assumed to be 1 person per day at a cost of 
KN80,000 per day.  The capital cost of the electric fencing is assumed to have an average life of 
10 years. The cost of treatment for internal and external parasites is allowed for at KN42,000 
($5.0) per head. 

190. This model assumes an imputed value KN25,000 per kg liveweight for the 120 kg store 
cattle at the start of the 60-day fattening period which are then assumed to be sold in prime 
condition at 150 kg, a liveweight gain of 30kg per head, at a higher value of KN30,000 per kg for 
the entire animal.  It is assumed to command a higher price as it is in prime condition and is sold 
in April during the time of higher demand for the Lao New Year.  On this basis the gross margin 
per head is KN1.13 million ($132.47) (and KN,38,000 per kg ($4.46) for the additional 30 kg per 
head).  Excluding the cost for labor the gross margin increases to KN1.28 million ($150.08) per 
head.  

191. In terms of the gross margin for the additional weight gain of 30 kg per head this amounts 
for KN38,000 per kg, or $4.48.  If the imputed value per kg of the stock is taken as the same as 
the selling price of KN30,000, that is the 30 kg per head weight gain is the only benefit, then the 
gross margin per head reduces to KN530,000 ($62.23) per head including labor cost and 
KN680,000 ($79.84) excluding labor costs.  

192. The net return per ha of land used for forage production is KN11.3 million, which is 
comparable to the net financial returns expected from growing chili and garlic during the dry 
season in Nam Tong, and which indicate having the highest financial return. 
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193. If the production of forage is more than the 3,000 kg DM per ha assumed, then the 
profitability and return to the land area will be higher.  For example, if forage yield is increased to 
4,500 kg DM/ha the average cost per kg DM reduces to KN276/kg, and the net return per head 
increases to KN1.17 million ($137.37).  Net return per ha of the land increases dramatically to 
KN17.5 million per ha. 

194. The financial model clearly demonstrates that finishing cattle is profitable and is 
comparable with the financial returns from other irrigated crops, especially high value chili and 
garlic production.  The return to family labor is very high as the labor demand is low. The return 
to a single household fattening one or two cattle on their own plot is similar although the overhead 
cost of the electric fencing is proportionally higher for a small area.   

195. The forage could also be used to supplement feeding of other livestock, breeding cows 
and young stock over the dry season. This would improve the health and productivity of the overall 
cattle herd resulting in higher caving percentage, reduced mortality, etc.  Indeed, it is unlikely that 
that the rest of the herd would be left to starve while the favored few cattle were fattened on the 
plot and the farmers could use cut and carry to feed these stocks as well.
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Table 64: Cattle Forage Finishing Model 

 

Liveweight at start    120 kg No. of head 20     

Daily weight gain   0.5 kg/day     
Fattening period   60 days     
Average gain per head   30 kg     
Liveweight at end   150 kg     

 Fodder kg DM/ha        
Land area of fodder per head 3000                1,000  m2/head    31.6  m square plot for 1 head 

               20,000  m2 total   141.4  m sq plot for 20 head 

Inputs/Outputs Unit           KN'000  US$  

Costs         
Value of store cattle Price /kg liveweight  kg/hd Total Liveweight (kg)  Total  

                        25,000   120 2400      60,000        7,142.86  

Feeding Cost /kg DM  Kg DM /day Total kg     

                             413   5 6000      2,480           295.24  

Animal health cost/hd        
Ex and internal parasites                        42,000            840           100.00  

Labour Cost /day  No staff Days     
Family labour                        50,000   1 60      3,000           357.14  

Other overhead costs Cost per m  No m/hd Total m Life yrs    
Electric fencing                        14,849                 56.57  1131.371 10     1,680           200.00  

Total Costs          68,000        8,095.24  

Income Price / kg  lv wt Total lv wt     
Finished cattle                        30,000   150 3000     90,000      10,714.29  

 Price / kg  kg/day/hd Tot kg     
Dung  250  2 2400         600             71.43  

Total Income           90,600      10,785.71  

         
Gross Margin         22,600        2,690.48  

Gross Margin Analysis (excluding labour) KN'000  $      
Gross margin per head                     1,280.00               150.08       1,130           132.472  

Goss margin per day                        426.67                 50.03         377             44.16  

Gross margin per additional kg                        773.33                   5.00         38               4.42  

Gross margin per family labour           427             50.03  
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E. Nam Tong RSP Phousan Tea Production Support  

1. Background  

196. The 19 households in Ban Xuan village have 45 ha of forest tea that they pluck during the 
period of the spring flush in March-May for production of sun-dried Maocha which commands a 

premium price in China as an ancient and forest tea. The fresh leaf is sold to local or Chinese 

processors for processing and sale in China and further processed into Puer tea (tea cake). 
Production is also obtained during the wet season and is sold as fresh leaf but at a much lower 
price. There is potential to increase the villager’s financial returns from wet season tea production 

through better resource management, added value processing in the village and through support 
for market development, branding and promotion of Phousan tea as a unique product with greater 
recognition. 

197. The Ban Xuan village is associated with the Xuan irrigation area within the Nam Tong 
RSP, and as part of the project development interventions the Ban Xouan irrigation scheme will 
be improved, the village access road upgraded, and support for tea production provided as a 
trade-off for relieving pressure on the upland catchment area that is currently utilized for shifting 

cultivation. 

2. Proposed support for Phousan tea 

198. Under Output 2 of the project support will be provided to Phousan tea production and 
processing in the Ban Xuan village that is associated with the Nam Tong RSP. This will include 

technical assistant for consultation with all aspects of the value chain for developing a tea 
marketing strategy, for the domestic and export markets, particularly to promote wet season 
Phousan tea, including aspects such as sanitation and quality certification, accreditation, 
traceability and branding as appropriate. Funding will be provided for in-fill planting of the 45 ha of 

existing forest tea and the establishment of 50 ha of new tea in the upland catchment belonging 
to the village to increase production under improved management. A factory equipped with 

necessary processing equipment will be established to allow processing of the crop in the village, 
particularly production of green and red tea from the wet season pick.  Training will be provided 

for tea processing through contracting locally based or Yunnan based tea processors to provide 
tea processing training services. Other processing training will be conducted through 

exporters/importers to meet with their quality requirement. Extension training for improved 

management of the tea plantation will also be provided to the 19 households in Ban Xuan village. 

3. Tea establishment 

199. The existing area of 45 ha of forest tea will be progressively in-filled at 10 ha per year with 

new tea plants at a density of an extra 400 plants per ha. Tea plants will be sourced from the 

neighboring Yotpieng village with a similar genetic stock contracted to raise the Phousan Nhai 
seedlings from seed at a price of KN5,000 per seeding.  

200. In addition, the project will support the expansion of the tea area on an area of 50 ha of 
fallow land previously used for slash and burn agriculture at a density of 2,500 tea plants per ha. 
Planting will take place over five years at 10 ha per year. The survival rate of seedlings is about 
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80-90%. Dead seedlings must be replanted during 1-3 months after planting and also in later years 

of the plantation, (also known as filling in or blanking). 

201. Both the existing forest tea area and the new expanded cultivated tea area will be trained 
by other champion farmers and managed by the villagers and they will be supplied with set of 
simple tools for planting, weeding and picking and a rate of KN100,000 per household per year. 
The estimated cost of the in-fill planting and the new planting is shown in the following Error! R

eference source not found..  The cost of in-fill planting and new establishment is KN6.073 million 

and KN17.273 million per ha respectively.   The cost of the seedlings is the biggest cost. 

Table 65: Tea Infilling and Establishment Costs 

Cost KN per ha 

 Item   Unit Rate No.   Cost / ha 

In-fill Planting in Forest Area      

Refill planting seedlings per ha      400    
Ha per year          10    
Number of households          19    
Ha per hh per year       0.53           
Costs       (KN) 
Seedlings (including transport)     5,000     2,000,000  
Materials (hoe, knife, etc) per hh/yr   100,000        190,000  

Labour       
Land preparation  days 50,000    35     1,750,000  
Planting (150 plant per day) 150 days 50,000    2.67        133,333  

Weeding  days 50,000       20     1,000,000  

Pruning & mulching  days 50,000       20     1,000,000  

Total cost per ha        6,073,333  

New Tea Plantation       

Seedlings per ha       2,500    
Ha per year        10    
Number of hh        19    
Ha per hh per year       0.53    
Costs      KN 

Seedlings (including transport)     5,000   12,500,000  
Materials (hoe, knife, etc) per hh/yr   100,000      190,000  

Labour       
Land preparation  days  50,000       35     1,750,000  
Planting (150/day) 150 plant/dy  50,000   16.67      833,333  

Weeding  days   50,000     20    1,000,000  

Pruning & mulching  days    50,000       20    1,000,000  

Total cost per ha       17,273,333  

              
Source: Consultants. 

202. Tea management. Weeding and earthing-up and mulching around the tea plants are 

required two times a year involving about 20 person-days/ha/year. Pruning is recommended once 
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a year when tea plants are 65-70 cm high, on average, about 15-20 person-days/ha/year is required 

for this task.  Application of organic fertilizer (FYM) and chemical fertilizer is required to maintain 

soil fertility and production. Annual maintenance costs are shown in Table 66.  The annual cost is 

estimated at KN4.305 million per ha. 

Table 66: Tea Maintenance Costs 

  Unit Rate Unit cost KN/ha/yr 

Labour     
Weeding days           20          50,000    1,000,000  

Pruning & mulching days           20          50,000    1,000,000  

Total labour       2,000,000  

Fertiliser     
Organic fertiliser kg       1,500           1,000   1,500,000  
NPK (15-15-15) kg          175           4,600     805,000  

Total fertiliser      2,305,000  

Total cost per ha       4,305,000  

4. Tea picking rates and cost 

203. The cost of plucking the fresh leaf varies is dependent on the volume and weight that can 
be picked per day and the yield from the plot. (Picking usually is done in the morning for half a day 

to allow time for the fresh leaf to be processed promptly the same day as it is picked). The rate of 

picking per day varies with the stage of development of the tea plantation and the volume and 
efficiency of picking will increase as the bushes mature requiring less effort.  On average, one 

farmer can pick about 5-13 kg/day for existing forest tea and about 10-20 kg/day for newly 

cultivated tea.  

204. The existing area of forest tea has a picking rate of only 3 kg day of fresh leaf at present 
but this is expected to improve over the next five years to 10 kg per day as result of the 
development of the in-fill planting that was done in recent years. This is the without project situation. 
At a daily wage cost of KN50,000 per day the cost per kg in the current and future without project 
situation is expected to reduce from KN8,333 per kg to KN2,500 per kg.  The impact of the further 

in-fill planting to be done by the project will result in a further efficiency gain building up to 13 kg 

per day over five years resulting in a further reduction in cost to KN1,923 per kg. 

205. For the new tea plantation, it is projected that the picking rate per day will increase to 18 
kg per day after five years from the establishment of the plants, and resulting an eventual 
reduction to KNL1,389 per kg.    A summary of the picking costs per kg is in Table 67. These values 

are used to calculate the changes in total picking costs in estimation of the net benefits from the 
project. 
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Table 67: Tea Picking Cost 

  Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 

Forest Tea Area        
Without Project        

Rate per half day 

kg/day 

fresh leaf 3 5 7 9 10 10 

No days per kg    0.17   0.10    0.07    0.06   0.05    0.05  

Cost per kg 50,000  8,333  5,000  3,571  2,778   2,500   2,500  

With Project (production increase after year 4)   

Rate per half day 

kg/day 

fresh leaf 5 7 9 11 13 13 

No days per kg    0.10    0.07    0.06   0.05   0.04   0.04  

Cost per kg         50,000  5,000  3,571    2,778   2,273   1,923   1,923  
        
New Tea Plantation (production starts year 4)     

Rate per half day 

kg/day 

fresh leaf 10 12 14 16 18 18 

No days per kg   0.05    0.04     0.04    0.03    0.03   0.03  

Cost per kg       50,000   2,500   2,083   1,786    1,563   1,389   1,389  

Source: Consultants.        

5. Cost of tea processing equipment. 

206. The project will supply the village with a set of tea processing equipment to allow the 
producers to more effectively process the spring flush tea into Maocha, and particularly the wet 
season production into better quality red and green tea.  Each of the 19 households will be supplied 

with a wok for making Maocha and this equipment will be set up in the processing house, or close 
by, so that the producers can share the processing technique. The other tea processing 
equipment will be housed in the tea processing building with space for storage and drying. The 

village is expected to contribute land, labor, and some local building material for building the 
processing house. The equipment is depreciated over 10 years and has an annual maintenance 

cost equivalent to 10% of the initial cost.  The total investment cost is KN178.0 million, equivalent 

to $20,900. A summary of the equipment costs is in Table 68.  

Table 68: Cost of Tea Processing Equipment 

Item No Cost Total 

1. Wet season tea process for green and red tea   
Building 1         45,000          45,000  

Green tea killing machine 1         20,000          20,000  

Rolling machine 1         15,000          15,000  

Green tea frying machine 1         20,000          20,000  

Drying oven 1         25,000          25,000  

Grading machine 1         15,000          15,000  

Total        140,000        140,000  

2. Spring flush tea processing to Maocha   
Steel wok and heating stand (19 sets)                 19           2,000          38,000  

Total Cost         178,000  
Source: Consultants. 
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6. Tea processing 

207. The project will focus on promoting the processing of wet season fresh tea into good 
quality green tea, red tea and other tea types that have been identifies based on the tea market 
assessment. This will achieve added value and a higher return to their output. The spring flush 

production from during the dry season will either be continued to be sold as fresh leaf for 
processing off-site or processed into Maocha by the villagers themselves for sale to Chinese 

traders and export to China. Processing of this production will be less of a focus for the project as 

there is already a well-developed market for the fresh leaf.  

208. Currently there is very little or no processing of the fresh leaf in the village. All production 

is sold as fresh leaf. The traditional processing of the spring flush fresh leaf to Maocha involves 

withering, heating (frying) in a wok, manual rolling of the tea and sun drying of the processed 
product. The conversion of fresh leaf to Maocha is 4.5:1. This processing method will not be 

replaced by the new equipment, except that mechanical rolling can be used instead of manual 
rolling to produce a more consistent product. The output per person is 30 kg of fresh leaf per day, 

which will not change with the availability of the new equipment. 

209. For the current production of green from the wet season production, the traditional process 
is using a heated pan but much more time and energy is required for drying the product.  The 

productivity per person per day is only 15kg of fresh leaf. Heating is provided by firewood that the 

villagers usually source from the surrounding woods. 

210. In the future with the processing equipment the output for producing Maocha will not 
change but there will be an improvement in processing the wet season crop into green tea or red 
tea and output can increase to 150 kg per person day.  

A summary of the estimated processing costs using tradition methods and the 
processing machinery is shown in  

 

 

211. Table 69 below.  The costs allow for depreciation of the equipment and all direct operation 

and maintenance costs and labor. Using the current traditional methods, the cost of processing 

fresh leaf to Maocha and green tea is estimated to cost KN2,917 and KN5,333 per kg for Maocha 
and green tea respectively. The cost of labor is the biggest cost. In the future with the use of 

machines the cost of Maocha in the factory increases to KN3,194 per kg as there are additional 
costs for the operation and maintenance of the rolling machine and electricity.  On the other hand, 

the cost of processing wet season pick into green or red tea decreases to KN2,014 per kg because 
of the increase in productivity per labor unit from 15 to 150 kg of fresh leaf per day. 

212. The conversion rate from fresh leaf to dry teas (Maocha, green tea, red tea) is 4.5:1 in dry 

season and 5:1 in wet season with about 10% loss after grading of processed tea. 
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Table 69: Tea Processing Costs 

KN per kg of fresh leaf 

Cost of Processing Unit Unit cost Maocha Green tea 

Traditional Method     
Number of households 19    
Production     
kg per day per person fresh leaf kg/day  30 15 

Equipment     
Processing pan (wok) item   2,000,000    
Depreciation cost over 10yr KN/kg      500  500 500 

Firewood & transport /kg fresh leaf 750 750 1500 

Labour day 50,000  1,667     3,333  

Processing cost per kg fresh leaf    2,917    5,333  

Improved Method by Machine     

Kg per person fresh leaf   30 150 

Processing Cost     
  Fuel wood KN/kg 500 500 750 

  Electricity KN/kg 250 250 250 

  Transport for fresh leaf KN/kg 250 250 250 

  Rolling machine O&M KN/kg          27.21        27.21   
  Labour cost per kg day 50000 1,667 333 

Equipment O&M         176  

Depreciation   500 254 

Processing cost per kg fresh leaf        3,194         2,014  

Source: Consultants. 

7. Projected production 

213. The current fresh tea leaf production from the forest area is very low with an estimated 
annual production of only 275 kg per ha in total for both the spring flush and wet season 
production. However, it can be assumed that it can be increased by at least 25-50% as a result of 

in-fill planting to increase plant density and good farm management, reaching at least 875 kg/ha 
for the existing forest tea area. For the new established tea plantation area, the potential yield of 

1,500 kg/ha should be possible.  

214. The projected yields and production from the existing area of forest tea (the without project 
situation), and the production from the infilled forest area and the newly established plantation are 
summarized in Table 70, which shows the buildup over a ten-year period, allowing for the 

progressive establishment of new plants and yield increases.  The current production of fresh leaf 

is estimated at 12.375 ton which is projected to increase to 22.5 ton in the future allowing for the 

increase due to recent in-fill planting. As a result of further in-fill planting and better management 
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through the project production is expected to reach almost 40 ton, which represents an 
incremental production of 16.875 ton per year as a result of the project. 

215. The projected production from the new plantation area is shown in Table 70 and Table 71. 
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Table 70: Projected Tea Production – Forest Tea 

Item     year 1 year 2 
  

year 3 year 4 year 5 year 6 year 7 year 8 year 9 
year 

10 

EXISTING FOREST TEA 
AREA    

  

        

WITHOUT PROJECT               

Existing forest tea area  ha 45 45   45 45 45 45 45 45 45 45 

Yield   kg/ha      275   363      418   500   500   500   500    500      500   500  

Spring flush  40% 
   

4,950   6,534  
  

 7,524   9,000    9,000    9,000    9,000  
   

9,000   9,000    9,000  

Wet season  60% 
   

7,425    9,801  
  

11,286  
 

13,500  
 

13,500  
 

13,500  
 

13,500  
 

13,500  
 

13,500  
 

13,500  

Total production  kg 12,375  
 

16,335  
   

18,810  
 

22,500  
 

22,500  
 

22,500  
 

22,500  
 

22,500  
 

22,500  
 

22,500  

               

WITH PROJECT               

Existing forest tea area  ha 45 45   45 45 45 45 45 45 45 45 

Yield no infill  kg/ha 275 363   418 500 500 500 500 500 500 500 

Yield with infill   275 363   418 875 875 875 875 875 875 875 

Infill planting  ha             

Year 1  " 10 10   10 10 10 10 10 10 10 10 

Year 2  "  10   10 10 10 10 10 10 10 10 

Year 3  "     10 10 10 10 10 10 10 10 

Year 4  "      10 10 10 10 10 10 10 

Year5  "       5 5 5 5 5 5 

Total Area Infill  " 10 20   30 40 45 45 45 45 45 45 

Total production  kg/ha 12,375 16,335   18,810 26,250 30,000 33,750 37,500 39,375 39,375 39,375 

Spring flush  40% 4,950 6,534   7,524 10,500 12,000 13,500 15,000 15,750 15,750 15,750 

Wet season  60% 7,425 9,801   11,286 15,750 18,000 20,250 22,500 23,625 23,625 23,625 

Total production  kg 12,375 16,335   18,810 26,250 30,000 33,750 37,500 39,375 39,375 39,375 
  Incremental Production from Existing Area as a result of the Project  

Spring flush  kg - -   - 1,500 3,000 4,500 6,000 6,750 6,750 6,750 
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Table 71: Projected Tea Production - New Plantation 

Item   Year 1  year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 year 10 
 

NEW PLANTATION TEA AREA            
Area  ha           

Yield  kg/ha 0 0 0 600 900 1200 1500 1500 1500 1500 

Year 1  ha 10 10 10 10 10 10 10 10 10 10 

Year 2  "  10 10 10 10 10 10 10 10 10 

Year 3  "   10 10 10 10 10 10 10 10 

Year 4  "    10 10 10 10 10 10 10 

Year 5  "         10 10 10 10 10 10 

Total area  " 10 20 30 40 50 50 50 50 50 50 

             
Total production from new 
area              -    - - 6,000 15,000 27,000 42,000 57,000 66,000 72,000 

Spring flush  40%              -    - - 2,400 6,000 10,800 16,800 22,800 26,400 28,800 

Wet season  60%              -    - - 3,600 9,000 16,200 25,200 34,200 39,600 43,200 

Total 
Production  kg - - - 6,000 15,000 27,000 42,000 57,000 66,000 72,000 

Source: Consultants 

 

216. Total production at full development allowing for four year to the newly planted areas to come into production is 72 ton per year. 

217. The total incremental production from the project from the existing forest area and the new plantation is shown in Table 72. As 

a result of the project, allowing for the existing level of production, it is projected that the project will result in an incremental amount of 
88.875 ton per year at full development building up from an extra 9.75 ton in year 4. This is used to calculate the incremental net benefit 

from the project for the financial and economic analysis. 

Wet season  kg - -   - 2,250 4,500 6,750 9,000 10,125 10,125 10,125 

Total Incremental 
Production   kg - - 

  
- 3,750 7,500 11,250 15,000 16,875 16,875 16,875 
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Table 72: Total Projected Incremental Tea Production  

 

Item     year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 year 10 

WITHOUT PROJECT             
Existing forest tea             
Spring flush  kg 4,950 6,534 7,524 9,000 9,000 9,000 9,000 9,000 9,000 9,000 

Wet season  " 7,425 9,801 11,286 13,500 13,500 13,500 13,500 13,500 13,500 13,500 

Total Production  " 12,375 16,335 18,810 22,500 22,500 22,500 22,500 22,500 22,500 22,500 

             
WITH PROJECT             
Existing Forest Tea             
Spring flush  kg 4,950 6,534 7,524 10,500 12,000 13,500 15,000 15,750 15,750 15,750 

Wet season  " 7,425 9,801 11,286 15,750 18,000 20,250 22,500 23,625 23,625 23,625 

Total  " 12,375 16,335 18,810 26,250 30,000 33,750 37,500 39,375 39,375 39,375 

New Planting Area             

Spring flush  kg - - - 2,400 6,000 10,800 16,800 22,800 26,400 28,800 

Wet season  " - - - 3,600 9,000 16,200 25,200 34,200 39,600 43,200 

Total  " - - - 6,000 15,000 27,000 42,000 57,000 66,000 72,000 

             
Total All Production 
FWP               

Spring flush   kg 4,950 6,534 7,524 12,900 18,000 24,300 31,800 38,550 42,150 44,550 

Wet season   " 7,425 9,801 11,286 19,350 27,000 36,450 47,700 57,825 63,225 66,825 

Total   " 12,375 16,335 18,810 32,250 45,000 60,750 79,500 96,375 105,375 111,375 
Total Incremental Production 

(existing and new)           

Spring flush  kg - - - 3,900 9,000 15,300 22,800 29,550 33,150 35,550 

Wet season  " - - - 5,850 13,500 22,950 34,200 44,325 49,725 53,325 

Total production  " - - - 9,750 22,500 38,250 57,000 73,875 82,875 88,875 

                
Source: Consultants 
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8. Comparative gross margins for tea 

218. A comparison of the returns per ha per year for Maocha and wet season tea from 
traditional processing and machine processing indicates the expected return per ha and per kg of 
tea.  Three options were investigated: (i.) no processing, all production sold as fresh leaf; (ii). 
manual processing of Maocha spring flush and all wet season tea sold as fresh leaf; (iii.) and 
machine processing of all output. The results are shown in Table 73. 

219.  The results show the increase in net return per ha with the addition of added value and 
the higher productivity as a result of the project.  The gross margin per kg appears to be the 
highest when there is the manual processing of Maocha and when all wet season production is 
sold as wet leaf.  The highest return per ha is from when all the output is processed.   The viability 
of village-level processing and profitability all depends on the price of the processed product and 
the premium it is able to attract because of the locality and uniqueness of the tea. 
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Table 73: Gross Margins for Tea Production and Processing 

   KN per ha per year      

          
  Traditional (no processing Manual processing of Maocha Machine processing all output (FWP) 

 (all production sold as fresh leaf) (all wet season sold as fresh leaf) (Maocha & Green/Red tea)  

  Production kg Price/kg Amount Production kg Price/kg Amount Production kg Price/kg Amount 

INCOME            
Fresh leaf            

Spring flush 200 30,000 6,000,000 200   600   
Wet season 300 10,000 3,000,000 300 10,000 3,000,000 900   

Total 500   500   1,500   
Processed          

SF Maocha    44 250,000 11,111,111 120 250,000 30,000,000 

WS green & red tea       162 80,000 12,960,000 

Total Income   9,000,000   14,111,111   42,960,000 

EXPENDITURE          
Tea Establishment          

Infill planting   -      404,889 

New planting   -      1,151,556 

Annual maintenance          
Weeding, pruning   -      2,000,000 

Fertiliser   -      1,805,875 

Picking cost          
kg per day 10 2,500 1,250,000 10 2,500 1,250,000 18 1,389 2,083,333 

Processing          
Spring flush   - 200 2,917 129,630 600 3,194 1,916,327 

Wet season   -    900 2,014 1,812,347 

Marketing, branding etc  -   -    

          
Total Costs   1,250,000   1,379,630   11,174,326 

          
Gross Margin per ha   7,750,000   12,731,481   31,785,674 

Gross Margin per kg   15,500   25,463   21,190 
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9. Financial analysis 

220. The financial analysis of the project is from the perspective of the Xuan village considering 
that they are responsible for all the costs of the support to tea production- the training, plantation 
establishment, processing equipment and the ongoing management, picking and processing 
costs – over a 10-year period, that is compared with the incremental income to show the net 
financial cash flow.  The results as indicated by the Financial Internal Rate of Return (FIRR) are 
compared to the weighted average cost of capital to gauge financial viability.  

221. Currently, the price of spring pick fresh leaf is KN25,000-50,000 per kg (average of 
KN30,000/kg), and KN8,000-12,000/kg (average of KN10,000/kg) in the wet season. The price of 
processed Maocha is KN250,000-300,000/kg from the spring pick and KN50,000-80,000/kg for 
green tea during the wet season.  For the analysis a price of KN250,000/kg is used for Maocha 
and KN80,000/kg for green and red tea.  

222. With the project, during the wet season, with the improved processing technologies, it 
could be expected that processed good quality green tea or red tea price will be at least 
KN100,000-120,000 per kg and the fresh leaf price from KN12,000-15,000 per kg, however the 

more conservative price has been used of KN80,000 per kg for green and red tea has been used 
for the analysis. 

223. For the analysis it is assumed that eventually 90% of the tea production is processed in 
the village to Maocha and green tea and red tea. 

224. The cash flows for the financial analysis are presented in the following table. 
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Table 74: Tea Financial Analysis Cash Flows 

FINANCIAL ANALYSIS OF TEA FACTORY AND PHOUSAN TEA PRODUCTION EXPANSION PROJECT FOR BAN XUAN       KN’000 

 
  

         year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 year 10 

INVESTMENT COSTS               
Equipment No. Cost             

Building 1   45,000              
Green tea killing machine 1   20,000              
Rolling machine 1   15,000              
Green tea frying machine 1   20,000              
Drying oven 1   25,000              
Grading machine 1   15,000              

Total   140,000    

140,00
0          

Equipment O&M Costs  % of capital/yr            
Building  0.50% 225            
Green tea killing machine  10% 2,000            
Rolling machine  10% 1,500            
Green tea frying machine  10% 2,000            
Drying oven  10% 2,500            
Grading machine  10% 1,500            
Total   9,725   9,725 9,725 9,725 9,725 9,725 9,725 9,725 9,725 9,725 

Maocha Processing Equipment              
Wok equipment (19 hhs) 19    2,000    38,000          

Tea Establishment  ha Cost/ ha             
Forest infill planting 45    6,073    60,733 60,733 60,733 60,733 30,367      

Tea plantation 50    17,273    

172,73
3 172,733 172,733 172,733 172,733      

Total     

233,46
7 233,467 233,467 233,467 203,100 -     

Training    60,000    - 30,000 30,000        

Total Investment Costs & O&M Costs     
411,46

7 273,192 273,192 243,192 212,825 9,725 9,725 9,725 9,725 9,725 
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Table 74 continued 

 

  

          year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 year 10 

WITHOUT PROJECT PRODUCTION & NET 
RETURN             
Production               
Forest tea area - spring 

flush kg    4,950 6,534 7,524 9,000 9,000 9,000 9,000 9,000 9,000 9,000 

Wet season kg    7,425 9,801 11,286 13,500 13,500 13,500 13,500 13,500 13,500 13,500 

Total production kg    12,375 16,335 18,810 22,500 22,500 22,500 22,500 22,500 22,500 22,500 
               

Tea Maintenance  

Cost / 
ha / yr (assume no maintenance)          

Area ha              
Picking Cost KN/kg    8,333 5,000 3,571 2,778 2,500 2,500 2,500 2,500 2,500 2,500 

Spring flush KN'000 

(labour KN50,000 / 
day)  41,250 32,670 26,871 25,000 22,500 22,500 22,500 22,500 22,500 22,500 

Wet season     61,875 49,005 40,307 37,500 33,750 33,750 33,750 33,750 33,750 33,750 

Total picking cost     103,125 81,675 67,179 62,500 56,250 56,250 56,250 56,250 56,250 56,250 

Processing Cost               

Maocha (SF) KN/kg   2,917  

(assume all SF and WS 

production is           

Green tea (WS) "   5,333  
sold as fresh 
leaf           

Income Without Project  

Price/kg fresh leaf at 

farmgate           
Spring flush KN/kg   30,000    148,500 196,020 225,720 270,000 270,000 270,000 270,000 270,000 270,000 270,000 

Wet season KN/kg   10,000    74,250 98,010 112,860 135,000 135,000 135,000 135,000 135,000 135,000 135,000 

Total     222,750 294,030 338,580 405,000 405,000 405,000 405,000 405,000 405,000 405,000 
               
Net Return in Without Project 
Situation KN'000     119,625 212,355 271,401 342,500 348,750 348,750 348,750 348,750 348,750 348,750 
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Table 74 continued 

          year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 year 10 

WITH PROJECT PRODUCTION, COSTS AND NET RETURN            
PRODUCTION               
Forest tea               

Spring Flush kg    4,950 6,534 7,524 10,500 12,000 13,500 15,000 15,750 15,750 15,750 

Wet season kg    7,425 9,801 11,286 15,750 18,000 20,250 22,500 23,625 23,625 23,625 

Tea Plantation               
Spring Flush kg    - - - 2,400 6,000 10,800 16,800 22,800 26,400 28,800 

Wet season kg    - - - 3,600 9,000 16,200 25,200 34,200 39,600 43,200 

Total Production (fresh leaf)               
Spring Flush kg    4,950 6,534 7,524 12,900 18,000 24,300 31,800 38,550 42,150 44,550 

Wet season kg    7,425 9,801 11,286 19,350 27,000 36,450 47,700 57,825 63,225 66,825 

Total Production kg    12,375 16,335 18,810 32,250 45,000 60,750 79,500 96,375 105,375 111,375 

Tea Annual Maintenance (FWP)  Cost /ha 
/yr 

            
Area Forest tea with infill ha  4,305  (weeding, pruning & 0 10 20 30 40 45 45 45 45 45 

 KN'000 mulching)  0 43,050 86,100 129,150 172,200 193,725 193,725 193,725 193,725 193,725 

Tea plantation ha  4,305    0 10 20 30 40 50 50 50 50 50 

 KN'000   - 43,050 86,100 129,150 172,200 215,250 215,250 215,250 215,250 215,250 

Total Tea Maintenance     - 86,100 172,200 258,300 344,400 408,975 408,975 408,975 408,975 408,975 

Picking Cost               
Forest tea area KN'000 (Labour KN50,000/day) 103,125 81,675 67,179 72,917 71,023 69,231 73,558 75,721 75,721 75,721 

New tea plantation     - - - 15,000 33,750 55,179 78,616 99,449 105,283 107,366 

Total Picking Cost     103,125 81,675 67,179 87,917 104,773 124,409 152,174 175,171 181,004 183,087 

Processing Cost               
Spring Flush  % processed to Maocha  0% 10% 15% 25% 35% 50% 75% 90% 90% 90% 

  % sold as fresh leaf  100% 90% 85% 75% 65% 50% 25% 10% 10% 10% 

Wet Season  % processed to Green and Red tea 0% 10% 15% 25% 35% 50% 75% 90% 90% 90% 

  % sold as fresh leaf  100% 90% 85% 75% 65% 50% 25% 10% 10% 10% 

Processing cost  KN/kg fresh leaf            
SP to Maocha (semi traditional method)    2,667  (direct variable costs only - 1,742 3,010 8,600 16,800 32,400 63,600 92,520 101,160 106,920 
WS to Green tea (machine processing)   1,583  excludes O&M and 

depreciation) 
- 1,552 2,680 7,659 14,963 28,856 56,644 82,401 90,096 95,226 

Total processing cost     - 3,294 5,690 16,259 31,763 61,256 120,244 174,921 191,256 202,146 
Processing Factory Management Cost % of value of processed tea output          
Factory management and admin costs 2%    936 1,616 4,618 9,022 17,399 34,153 49,683 54,323 57,416 
               
Total Production Costs FWP         103,125 172,005 246,685 367,094 489,957 612,039 715,546 808,749 835,557 851,624 

Notes. 1/ Direct variable costs only 

 2/ Excludes O&M and depreciation  
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Table 74 continued… 

          year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 year 10 

INCOME               
Spring Flush  Conversion              

Sold as fresh leaf  1  kg   4,950 5,881 6,395 9,675 11,700 12,150 7,950 3,855 4,215 4,455 

Sold as Maocha  4.5 kg  - 145 251 717 1,400 2,700 5,300 7,710 8,430 8,910 

Maocha grading loss  10% loss  - 131 226 645 1,260 2,430 4,770 6,939 7,587 8,019 

Income from Spring Flush  Price KN / kg            
Sold as fresh leaf           30,000   KN'000   148,500 176,418 191,862 290,250 351,000 364,500 238,500 115,650 126,450 133,650 

Sold as Maocha         250,000  "  - 32,670 56,430 161,250 315,000 607,500 1,192,500 1,734,750 1,896,750 2,004,750 

Wet Season  Conversion              
Sold as fresh leaf  1 kg  7,425 8,821 9,593 14,513 17,550 18,225 11,925 5,783 6,323 6,683 

Sold as green tea  5 kg  - 196 339 968 1,890 3,645 7,155 10,409 11,381 12,029 

Green tea grading loss  10% loss  - 176 305 871 1,701 3,281 6,440 9,368 10,242 10,826 

Income from Wet Season tea  Price KN / kg            
Sold as fresh leaf           10,000   KN'000   74,250 88,209 95,931 145,125 175,500 182,250 119,250 57,825 63,225 66,825 

Sold as Green & Red tea           80,000  "  - 14,113 24,378 69,660 136,080 262,440 515,160 749,412 819,396 866,052 

Total Gross Income     222,750 311,410 368,601 666,285 977,580 1,416,690 2,065,410 2,657,637 2,905,821 3,071,277 
               
NET INCOME     119,625 139,406 121,916 299,191 487,623 804,651 1,349,864 1,848,888 2,070,264 2,219,653 

Ave Net income per kg production  KN/kg   9,667 8,534 6,481 9,277 10,836 13,245 16,979 19,184 19,647 19,930 
                    

Source: Consultants 
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225. A summary of the cash flows is in Table 75. This shows that the investment has an FIRR 

of 27%, which exceeds the WACC by a big margin.8  Based on this model and the productivity 

assumption it can be concluded that the investment in increasing tea production and processing 
is a viable investment for the project. 

Table 75: Summary of Tea Financial Analysis 

Year 
Investment 

Costs 

Net income 
Future Without 

Project 

Net Income 
Future With 

Project 

Net Income 
FW-FWP 

NET CASH 
FLOW 

year 1       411,467        119,625       119,625                 -    -   411,467  

year 2       273,192        212,355       139,406  -      72,949  -   346,141  

year 3       273,192        271,401       121,916  -    149,485  -   422,677  

year 4       243,192        342,500       299,191  -      43,309  -   286,501  

year 5       212,825        348,750       487,623       138,873  -     73,952  

year 6           9,725        348,750       804,651       455,901      446,176  

year 7           9,725        348,750    1,349,864    1,001,114      991,389  

year 8           9,725        348,750    1,848,888    1,500,138   1,490,413  

year 9           9,725        348,750    2,070,264    1,721,514   1,711,789  

year 10           9,725        348,750    2,219,653    1,870,903   1,861,178  

FIRR 27%     
NPV @ 
9%    1,884,444  KN'000    
            

226. Sensitivity analysis. The projections are based on fairly optimistic assumptions about the 
percentage of the fresh leaf that is processed into the final product and the price that can be 
obtained, which is a premium over ordinary tea. The success of this will depend on the ability of 
the factory to produce tea of acceptable and consistent quality for the market from the wet season 
production, which is the main objective of the project. The alternative is to continue to sell the leaf 
unprocessed as fresh leaf.  The capital investment costs are not such an issue as they are 
relatively small in the overall scheme of the project. The most important factors were tested in a 
sensitivity analysis, which are those they relate to the wet season production. The results are 
shown below.  

Table 76: Sensitivity Analysis of Financial Returns for Tea 
Factor   Change FIRR 

Base analysis  27% 
Price of processed WS tea -25% 15% 
Percentage processed   

Maocha   -50% 19% 
WS green tea -50% 25% 
All tea  -50% 12% 
No Maocha processing -100% 16% 

Production fresh leaf   
Wet season -50% 19% 

 

                                                

8 The WACC is estimated to be 1.44% based on funding from the ADB COCR loan at 2% with government contributing 
20% equity and a nominal cost of 10% and allowing for the projected domestic and international inflation of 3% and 
1.7% respectively, and tax of 10%. 
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227. If  there is no processing of the spring flush then the FIRR falls to 16%. A reduction in the 
price of the price of wet season processed tea by 25% from KN80,000 per kg to KN60,000 
reduces the FIRR to 24%, which indicates the it is still financialy viable for the project to sell the 
product as fresh leaf. The financial performance is most dependent on the level of production as 
a result of the project: a 50% reduction in the production of wet season tea reduces the FIRR to 
19%, while a 25% reduction in all production of spring flush and wet season production reduces 
the FIRR to 12%.  The analysis highlights the importance of establishing a premium for the 
processed wet season green and red tea based on consistent quality and recognition in the 
market place. This will allow the producers to capture the added value of the processed tea, 
compared with selling the product as fresh leaf. 

10. Economic analysis 

228. In contrast to the financial analysis of the project, which is from the perspective of the 
owning entity (Xuan village), the economic analysis is from the national perspective of the overall 
economy. In this regard all the output of fresh tea leaf is regarded as being processed into the 
final product as all fresh tea has to be processed somewhere.  Consequently, the output prices 
are the processed final product for spring flush Maocha and wet season green and red tea. Cost 
allow for tea processing costs. The capital and operating costs in financial terms are adjusted to 
economic values through the standard conversion factor of 0.9 to allow for the tax element in the 
costs. No shadow value is applied to labor as it is assumed that there is a shortage of labor in this 
area. The output prices are also adjusted by the SCF and resulting in a price of KN225,00.kg for 
Maocha and KN72,000 for green and red tea from the wet season production. The analysis is 
conducted over a 20-year period allowing for the replacement of capital assets as needed during 
the analysis period. No salvage is allowed: all assets have reached the end of their economic life.  

229. The same production parameters (yields, processing ratio, etc.) that apply for the financial 
analysis were used and the net incremental benefit is assessed on the future with project minus 
future without project rationale.  The summary economic  resources flows for the economic   
analysis is presented below in  Table 78. 

230. The results indicate an Economic Internal Rate of Return (EIRR) of 32%, which is a high 
rate reflecting the high economic return from a premium product that has a higher market price 
than ordinary tea. The results are very robust to a 20% change in the main parameters – capital 
costs, production costs and price.  Table 77 below shows the sensitivity analysis and the switching 
vales, the percentage change in a parameter needed to force the EIRR to 9%.  The results are 
most sensitive to price, with a 44% decrease in the final product price needed to reduce the EIRR 
to 9%. 

Table 77: Sensitivity Analysis for Economic Analysis 

Particulars Change EIRR ENPV KN m EIRR % SV 

Base Case  32% 5,644.25 - 

Investment Cost 20% 30% 5,419.45 500% 

O&M Cost 20% 28% 4,625.10 110% 

Revenues -20% 24% 3,271.44 -44% 

SV = Switching Value. 
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Table 78:  Summary of Economic Analysis 

ECONOMIC ANALYSIS OF TEA FACTORY AND PHOUSAN TEA PRODUCTION EXPANSION PROJECT FOR BAN XUAN  

Year 

Revenue (KN'000) Costs (KN'000) Base Case Capital 
Prodt &O 

& M 
Revenue 

Spring 
Flush 
Maocha 

Wet season 
Green tea 

Less 
Income 
FWOP 

Total 
Revenue 

Capital 
Production 
& O&M 
Costs 

Total 
Costs 

Net Cash 
Flow 

20% 20% -20% 

Year 1 222,750 96,228 215,853 103,125 370,320 125,586 495,906 392,781 -  466,845 -   417,898 - 413,406 

Year 2 294,030 127,021 339,376 81,675 245,873 195,019 440,892 -  359,217 - 408,391 -  398,221 - 375,552 

Year 3 338,580 146,267 417,668 67,179 245,873 262,281 508,153 - 440,975 -490,149 -  493,431 -454,411 

Year 4 580,500 250,776 517,460 313,816 218,873 389,766 608,638 -294,822 -338,597 -  372,776 - 357,586 

Year 5 810,000 349,920 523,710 636,210 191,543 511,796 703,339 -   67,129 -105,437 -  169,488 -194,371 

Year 6 1,093,500 472,392 523,710 1,042,182 8,753 624,415 633,167 409,015 407,264 284,132 200,578 

Year 7 1,431,000 618,192 523,710 1,525,482 8,753 694,910 703,662 821,820 820,069 682,838 516,723 

Year 8 1,734,750 749,412 523,710 1,960,452 8,753 756,364 765,117 1,195,335 1,193,585 1,044,062 803,245 

Year 9 1,896,750 819,396 523,710 2,192,436 8,753 782,708 791,461 1,400,975 1,399,225 1,244,434 962,488 

Year 10 2,004,750 866,052 523,710 2,347,092 8,753 798,465 807,218 1,539,874 1,538,124 1,380,181 1,070,456 

Year 11 2,058,750 889,380 523,710 2,424,420 168,953 804,707 973,660 1,450,760 1,416,970 1,289,819 965,876 

Year 12 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

Year 13 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

Year 14 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

Year 15 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

Year 16 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

Year 17 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

Year 18 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

Year 19 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

Year 20 2,058,750 889,380 523,710 2,424,420 8,753 802,103 810,855 1,613,565 1,611,814 1,453,144 1,128,681 

              EIRR 32% 30% 28% 24% 

        9.00%   ENPV      5,644,255    5,419,450   4,625,100   ,271,444  
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APPENDIX 1. ECONOMIC ANALYSIS SUPPORT DOCUMENTS 

Table 79: Border Parity Price Calculation 

 

 

  

Border Parity Price Calculations - @ 2018 economic prices.

Note

Export/Import Substitute Export Import

Marker product location 1/ Thailand US

Quality of marker product 2/ 5% broken

2018 2020 2025 2018 2020 2025

World  price April 2018 3/ = 432 419

Indicator price - 2010 base 4/ = 435 423 395 = 430 432 439

Indicator price - 2018 base adjusted by MUV 2010 to 2018 5/ = 420 408 381 = 415 417 424

Quality differential 6/ x 0.85 0.85 0.85 x 1.0 1.0 1.0

Equivalent value of Laos product 7/ = 357 347 324 = 415 417 424

Freight & insurance to/from Laos port/border na 0 0 0 0 20 20 20

Value FOB at Laos port US$ = 357 347 324 = 435 437 444

Value FOB at Laos port in LAK 8/ = 2,997 2,915 2,722 = 3,654 3,670 3,727

Port charges (economic) 9/ 5% - 150 146 136 + 183 183 186

Handling/transport/trader margin - between wholesaler and port - 50 50 50 + 50 50 50

Value exmill / wholesale market = 2,797 2,719 2,536 = 3,886 3,436 3,490

Processing ratio 10/ 0.60              0.60          0.60          1.00          1.00          1.00          

Value of raw product 1,678 1,631 1,521 3,886 3,436 3,490

Handling/transport/trader margin - between local and wholesale market - 50 50 50 - 50 50 50

Processing/ milling  cost - 168 168 168 na 0 0 0

Value of secondary product

Value before processing = 1,460 1,413 1,303 = 3,836 3,386 3,440

Handling/transport/trader margin - from farmgate to local market - 42 42 42 - 42 42 42

Economic Value at farmgate = 1,418 1,371 1,261 = 5,639 4,967 4,960

Crop form at farmgate

L
A

K
/k

g

paddy grain

U
S

$
/t

o
n

Rice Soybean
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Table 79 continued… 

 

 

 

 

  

Note

Normally exported or imported Imported (bulk) Imported (bagged)

Marker product location 1/ Europe USA

Nutrient content of marker product 2/ N% 46 P% 36

2018 2020 2025 2018 2020 2025

World  price April 2018 3/ = 228 281

Indicator price - 2010 base 4/ = 228 231 242 = 326 325 322

Indicator price - 2016 base adjusted by MUV 2010 to 2016 5/ = 220 223 234 = 315 314 311

Quality differential 6/ x 1.0 1.0 1.0 x 1.0 1.0 1.0

Equivalent value of Laos product 7/ = 220 223 234 = 315 314 311

Freight & insurance (to/from Laos port) + 20 20 20 + 20 20 20

Value CIF at Laos port = 240 243 254 = 335 334 331

Value CIF at Laos port LAK 8/ = 2,016 2,040 2,130 = 2,811 2,802 2,778

Port charges + 150 146 136 + 150 150 150

Handling/transport/trader margin - between port and salepoint + 50 50 50 + 50 50 50

Value at sale point = 2,066 2,090 2,180 = 3,010 3,002 2,978

Handling/transport/trader margin - from sale point to farmgate + 84 84 84 + 84 84 84

Value at farmgate (fertiliser) kg = 2,150 2,174 2,264 = 3,094 3,086 3,062

Value at farmgate (nutrient) = 4,674 4,727 4,921 8,596 8,573 8,506

Form at farmgate

Other fertiliser Compound 15-15-15 Compound 46-20-0

N% 15.0 P% 15.0 K% 15.0 N% 46.0 P% 20 K%

Yr 0 Europe 2018 2020 2025 Yr USA 2018 2020 2025

Value at farmgate (fertiliser) kg 2,557            2,574        2,632        3,869        3,889        3,965        

Fertiliser form at farmgate bagged bagged

bagged bagged

Urea TSP

U
S

$
/t

o
n

L
A

K
/k

g
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Table 79 continued… 
 
 
 

 
 
 

Normally exported or imported Imported (bagged) Imported

Marker product location Canada

Nutrient content of marker product K% 60

2018 2020 2025 2018 2020 2025

World  price April 2018 226 404

Indicator price - 2010 base = 224 230 249 = 404 399 388

Indicator price - 2016 base adjusted by MUV 2010 to 2016 = 216 222 240 = 390 385 374

Quality differential x 1.0 1.0 1.0 x 1.0 1.0 1.0

Equivalent value of Laos product = 216 222 240 = 390 385 374

Freight & insurance (to/from Laos port) + 20 20 20 + 20 20 20

Value CIF at Laos port = 236 242 260 = 410 405 394

Value CIF at Laos port LAK = 1,984 2,032 2,186 = 3,443 3,402 3,313

Port charges + 150 150 150 + 183 183 183

Handling/transport/trader margin - between port and salepoint + 50 50 50 + 50 50 50

Value at sale point = 2,184 2,232 2,386 = 3,676 3,635 3,546

Handling/transport/trader margin - from sale point to farmgate + 84 84 84 + 84 84 84

Value at farmgate (fertiliser) = 2,268 2,316 2,470 = 3,760 3,760 3,760

Value at farmgate (nutrient) = 3,779 3,860 4,117

Form at farmgate

Other fertiliser Compound 13:5:7

0 N% 13 P% 5 K% 7

Yr 2018 2020 2025

Value at farmgate (fertiliser) 1,302        1,313        1,353     

Fertiliser form at farmgate bagged

bagged bagged

KCl DAP

U
S

$
/t

o
n

L
A

K
/k

g
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