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Figure WLD14.2: Land Use Map for Pha Oudom Kumban 
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I. SUBPROJECT SUMMARY 

A. Subproject Description 

1. Subproject Description 

The Nam Haad Irrigation Rehabilitation Subproject involves the replacement of a temporary 
wooden structure (weir) with a concrete reservoir wall of approximately 5m high to retain wet 
season flows within a small reservoir. This water will be used for downstream irrigation of an 
existing 90 ha irrigated area and for the development of an additional 60 ha of land suitable for 
paddy development (already cleared and under seasonal production) on the right bank of the 
Nam Haad River. The subproject will involve the relocation and construction of the main delivery 
canal and associated water management structures together with the construction of secondary 
canals in the incremental areas. By relocating the weir higher up the Nam Haad River, it will be 
possible to gravity feed water to the area immediately above the current irrigated area as well as 
extend the command area on the eastern extremity. Associated initiatives include: (i) support for 
WUGs established to operate and maintain the facility, (ii) resourcing the technical extension 
services to introduce modern production technologies, and (iii) catchment zoning and village 
land-use planning to ensure sustainability of the investment. 
 
The subproject beneficiaries reside in the four villages of Phonexay, Pha Oudom, Thinh Keo, 
and Phiengkham with approximately 1.5 km separating the most westerly village Phonexay from 
the most easterly, Phiengkham. Pha Oudom village is also the district centre and was first 
settled in 1768 with Thinh Keo, Phonexay and Phinegkham following in 1942, 1980 and 1996 
respectively. The more recently established villages comprise mainly non-Lao-Thai groups 
relocated under the village consolidation program. Of the four major ethno linguistic groups in 
Lao PDR, only two are represented in the subproject area, Lao-Thai and Mon-Khmer, the first 
consisting mainly of Lue and the second mainly of Khmu and Lamet. 
 
The subproject will impact a total of 617 households and 3,303 persons in four villages. At the 
present, these villages own approximately 234 hectares1 of irrigated land surrounding the 
villages with households from Pha Oudom owning more than half of that area. The subproject 
will enable intensification (increased frequency) of cropping in the area through increased 
reliability of water supply. Those without irrigated land also support and express need for the 
subproject as it will increase the demand for farm labor and there will also be employment from 
construction. 
 

2. Responsible Agency 

The Executing Agency for the subproject will be the Provincial Governor’s office of Bokeo that 
will delegate responsibility to the Provincial Agriculture and Forestry Office for subproject 
implementation. Bokeo Provincial Agriculture and Forestry Office will in turn designate the 
Provincial Project Office established within its premises to maintain responsibility for day to day 
implementation and monitoring of the subproject. Recruitment of consultants for detailed 
subproject preparation will be carried out by the National Project Management Office while 
works contracts will be procured by the National Project Management Office based on 
provincially and nationally certified designs. The Irrigation Section and the Planning Section of 
Bokeo Provincial Agriculture and Forestry Office will be involved in the technical aspects of 
design as well as in the approval for further processing of the subproject. Associated initiatives 

                                                 
1 This includes land that is in the Nam Kha system 
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will be delivered by established District Agriculture and Forestry Office of Pha Oudom under 
performance based contract to the Provincial Project Office. 
 
B. Subproject Cost and Financing 

The concrete weir is estimated to cost $498,000; rehabilitation and construction of the main 
canal is estimated to cost $120,000, while the six secondary canals are estimated to cost 
$18,000 (including water management structures). The total cost of works to rehabilitate the 
system is $636,000 equivalent to $4,240/ha. Survey, detailed design, procurement and 
construction supervision are estimated at 12% of civil works cost or $76,300. Summary costs 
are presented in the Table below. 
 

Summary Investment Costs for Nam Haad Irrigation Rehabilitation 
 

Description 
Amount 

($) 
% of Total 

Survey and design, bidding process and construction 
supervision 

76,300 9.8 

Construction (civil works) 636,000 82.0 

Development of WUGs and producer groups 13,700 1.8 

Extension and marketing development2 23,900 3.1 

Land-use planning and development in the 
catchment area 

25,600 2.7 

Total Investment Cost 775,500 100.0 

 
C. Implementation Arrangements 

The subproject will be implemented under the management structure of a nationally based 
management office and a provincially based implementation office situated in Bokeo Provincial 
Agriculture and Forestry Office. The day to day activities will be carried out by a Provincial 
Project Office established within the provincial office and will be guided by a provincial steering 
committee to be chaired by the Vice Governor with multi agency representation to achieve local 
coordination. District Coordination Offices will be established within Pha Oudom District 
Agriculture and Forestry Office to attend to local community liaison, supervision of the 
implementation of safeguard plans and support community development initiatives after 
commissioning of infrastructure. 
 
D. Subproject Benefits 

Benefits from the investment will ultimately be expressed as improved incomes from beneficiary 
households within the target area. This will be achieved through more efficient irrigation of the 
wet season crop plus incremental production during the dry season on a smaller area of 
rehabilitated command area. It will also allow intensification of production and diversification into 
other higher valued crops as market access is reasonable in Pha Oudom. The established 
water user groups will operate more effectively and the collection of water user charges will 
provide the sustainability of the investment. Furthermore the associated initiatives will not only 

                                                 
2  Commodity production and marketing development will be used the support from the private sectors in the form of 

contract farming system including production inputs (seeds, fertilizers, etc.) supporting marketing linkages. 
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support producer groups in their production and marketing of produce but also in reducing the 
threat of siltation through inappropriate land use activities in the catchment area. Benefits will be 
applied to all participants including the poor and vulnerable while the gender action plan and 
indigenous peoples development plan will ensure that the often overlooked groups participate 
equally in subproject benefits. 
 
The economic internal rate of return is estimated at 15.5% based on quantifiable benefits and is 
relatively robust to price and cost fluctuations. There is greater vulnerability to the effective 
command area that has the potential to significantly change unit costs of rehabilitation. 
 
E. Safeguard Considerations 

The expected resettlement impacts are limited to relatively small areas of land acquisition and a 
relatively small amount of compensation for trees. Land acquisition for the main canal will affect 
26 households with their 163 family members, below the 200 people level defined in the Project 
Resettlement Framework as ‘significant resettlement effect”. About 19,410 m2 of gardens, paddy 
field and fallow land out of 446,925 m2 those households cultivate in total (4.5%) will be 
impacted affecting 22 farmers who will lose between 1-10% of their total land cultivated, while 
four (4) farmers between will lose between 10-20% and as such be considered “severely 
affected persons”. 
 
The subproject will replace an existing weir made mainly of timber poles that require regular 
replacement, line the primary canal to reduce seepage losses, and address existing problems 
relating to the use of agro-chemicals and wasteful irrigation practices via the associated 
initiatives. Environmental benefits are therefore significant. Potential negative impacts relate 
mainly to construction impacts, these can be brought to acceptable levels by the application of 
specific measures detailed in the environmental management plan included in the Initial 
Environmental Examination. 
 
For vulnerable ethnic minority households, the main benefits from the subproject will be in the 
form of increased opportunity for employment both through construction activities and through 
increased demand for farm labor from crop intensification. Increased wealth in the community 
will also enhance commercial opportunities which also have potential for benefitting vulnerable 
ethnic minorities directly and also indirectly through increased demand for private sector 
employment. Proposed actions are outlined in the Indigenous Peoples development Plan to 
ensure that this particular vulnerable group participates in subproject benefits. 
 
Women are under-represented within the village administration and also within the management 
committees of the various working groups (including irrigation water user groups and domestic 
water supply groups). In accordance with the Gender Action Plan, capacity building for women 
and gender awareness (mainstreaming) training is provided under the design to facilitate 
increased participation by women in public duties, particularly where finances are involved. 
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II. SUBPROJECT CONTEXT AND RATIONALE 

1. Pha Oudom district center is located 78 km to the south east of the Houai Xai, the 
provincial capital of Bokeo. Its shares borders with Houai Xai District to the north, Pak Veang 
District of Oudomxay to the south, Nalae District (Luang Namtha) and Houn District (Oudomxay) 
to the east, and Paktha District to the west. Pha Oudom has a total of 89 villages in 17 kumbans 
(not all of the latter being connected by all-weather roads) and covers an area of 1,579 km2 
resulting in an average population density is 25 people per km2. It is also one of the 47 poorest 
districts of the country. Pha Oudom is dominated by mountains (65% of the land area) in 
dispersed with small areas of flatter land suitable for agriculture, usually found along river banks 
of the Nam Tha, Nam Haad, Nam Kha, and Nam Neum Rivers. The largest area of arable land 
is found surrounding the district capital, the reason behind its settlement. 
 
2. District Gross Domestic Product (GDP) was Kp139.01 billion ($17 million) in 2008, an 
increase of 6.5% over the previous year and is made up of agriculture and forestry (70%), 
industry (7%), and services (23%), resulting in an average per capita GDP of $482. The district 
has a total paddy land area of 1,935 ha of which dry rice season planted area is 432 ha. A 
further 3,046 ha is mixed rice farming (including upland rice). Total rice production in the district 
is just over 17,000 tons resulting in an apparent per capita consumption of 448 kg/hd/yr. 
Economic activity is also developing through small scale gold mining and tourism. 
 
A. Need for the Investment 

3. Development constraints in the district are a function of existing agricultural potential and 
the limited connectivity to markets. Inter-village roads are under-developed and what alignments 
do exist are both poorly constructed and maintained making for difficult linkages with external 
markets with the higher transport costs. Even the main arterial routes from the district center to 
the provincial capital are difficult to pass during the rainy season although there are plans to 
rehabilitate this road with a sealed surface. There are a total of 159 irrigation systems, of which 
142 comprise small temporary irrigation facilities usually involving locally erected structures of 
poles and sand bags that hold back seasonal stream flows for application at the end of the 
growing season. These tend to be destroyed on a regular basis with the peak stream flows of 
the rainy season when they are washed away, particularly with the increasing intensity of rain 
experienced in recent years. There are also seven permanent irrigation schemes in the district 
that have more permanent reservoir walls and canal delivery systems. 
 
4. Give the limited arable land suitable for agricultural production, the district and provincial 
administrations place high priority on the improving productivity on existing agricultural land and 
in this regard, irrigation development receives high priority. Local experience reports significant 
difficulties in the maintenance of irrigation facilities that is due in part to the complex ethnic mix 
amongst land owners within the schemes, but also to the inappropriate land-use within the 
catchment area that give rise to siltation of reservoirs limiting their effective life. Without an 
assured supply of irrigation water, smallholders in the command area are naturally reluctant to 
pay water service charges to complete the necessary maintenance. Rehabilitation of irrigation 
facilities is therefore a much needed investment together with associated initiatives to improve 
the sustainability of same. 
 

1. Provincial Development Policies 

5. The main objective for the socio-economic development plan for the period 2011-2015 
remains focused on the promotion of economic growth to help poor families meet their basic 
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needs, ensuring food security in rice plus a surplus to generate sufficient cash for essential 
living needs. The province continues its initiatives in the implementation of land titling, land 
allocation and forest management through village restructuring and the development of areas 
suited to agricultural production. It is currently planned for district GDP to increase to Kp 269 
billion ($32 million) by 2015 representing an average annual growth rate of 8.2% per annum 
resulting in the average per capita income achieving $832 at the end of the plan period. This will 
be achieved by investments in rural infrastructure at kumban level and through the consolidation 
of villages from the current number of 89 to 64. By 2015, the number of poor villages should be 
reduced to 46 and poor household to 1,492 respectively, about 50% of their current levels. 
 
6. The district focuses on irrigation rehabilitation and development, further support for water 
user groups (WUGs) to ensure their unsubsidized operations, and improved technical support 
services to identify and supervise irrigation construction at six identified priority sites - three 
schemes along the Mekong River, one on the Haad River, one on the Pa Doy River, and one on 
the Hat Lee River. Irrigation is seen as the driver of agricultural productivity and hence poverty 
reduction within the district. 
 

2. Natural Features 

a. Topography 

7. The Nam Haad River flows through low hills and undulating terrain from a relatively small 
catchment to the east emptying onto a large flat elevated plateau upon which the district centre 
of Pha Oudom has become established. The command area is situated on a valley floor 
immediately where the river first enters this flat plateau. The elevation at the weir site is 420 m 
a.s.l. and over the command area, it varies between 400-415 m a.s.l. 
 

b. Geology and Soil 

8. Geological investigations indicate soil layers at the headwork site comprise silty-sandy 
loam of low plasticity with some areas of gravely clay with slight plasticity. Along the canal 
alignments, the soils are silty-clay loams of medium plasticity. The geological condition at the 
headwork site consists of rock fall clays having, siltstone and hard rock underneath siltstone, 
suitable for construction materials. There are some limestone outcrops in the catchment area 
and downstream of the weir site. The underlying rock is of sedimentary origin formed from 
shallow water sediments deposited in the Paleozoic Era. Soils on the command area are 
alluvial, transported from parent material in the upper catchment that consisting mainly of 
recently deposited, unconsolidated gravels, sand and clays. The soils are suited to intensive 
irrigated agriculture, though yields are significantly improved through the application of mineral 
fertilizer. 
 

c. Climate 

9. The area has a warm temperate climate with dry winters and hot summers. The dry 
season occurs between November and February while the wet season occurs between May 
and October. The dry season is generally cooler, though temperatures rise significantly in March 
and April prior to the onset of rains. The subproject is situated in a cooler area with a 10 year 
average daily temperature of 210 Celsius between November and March. The minimum 
temperature of 13.50 Celsius was recorded in January 2009 and the highest recorded 
temperature was 35.10 Celsius in April 2001. The average maximum relative humidity recorded 
at Bokeo metrology station varies from 82-97% between March and September while the 
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average mean minimum relative humidity varies from 25-76% between March and July. The 10 
year annual average evaporation is 1,601 mm/year. The minimum evaporation of 68.2 
mm/month was recorded in May 2001 and the maximum of 257 mm/month in March 2004. 
 
10. Precipitation in the area is a result from both monsoonal and cyclone storms. The 
southwest monsoon blows in from the Indian Ocean and the Gulf of Thailand bringing heavy 
rainfall from mid-May through to mid-October. During August to October, cyclone storms 
originating in the South China Sea and the Pacific Ocean enter the plateau. The storms diminish 
in intensity as they cross the high mountains along the Indo-China peninsula. The storms enter 
Lao PDR as tropical storms or tropical depressions. These depressions have the effect of 
intensifying the southwest monsoon and bringing the heaviest rainfall in September, especially 
along the Mekong River. The mean annual rainfall (2001 to 2009) is 1,846 mm. The highest 
monthly rainfall recorded was 652.9 mm in July 2008. Eighty percent of annual rainfall occurs 
from mid-May to mid-September. From mid-September onwards, rainfall diminishes rapidly as 
the southwest monsoon and tropical depressions cease. The northeast monsoon then begins to 
dominate the plateau and brings no rain but dry, cold weather to the region. 
 

3. Social and Cultural Environment 

11. Pha Oudom had a 2008 population of 39,175 people (51% being women) living in some 
6,364 households dominated by Khmu (35%) and Lamate (36%) with minority groups including 
Hmong (10%), Lao (11%), Leu (5%), and other ethnic groups (3%). An estimated 52% of all 
villages are poor while the percentage of poor households is estimated at 33%. As a result of 
Government initiatives, significant improvements have been achieved in reducing poverty levels. 
Nevertheless, Pha Oudom remains as one of the country’s poorest districts and has been 
targeted for accelerated investment under both government and development partner initiatives 
as well as in promoting private investment to improve employment prospects of the rural 
population. 
 

4. Demand and Supply Analysis 

12. Rice will be the main product grown on the rehabilitated and expanded command areas. 
In addition, smaller areas dry season crops such as maize, soybean and peanuts will improve 
local returns to labor. Dry season maize attracts a price premium of some 20%-30% over wet 
season maize with a growing demand within the region (particularly in view of the peak supply 
season when lack of storage severely depresses prices. Strong demand has seen dry season 
maize production in Bokeo increase from 15,000 tonnes to 42,000 tonnes between 2005 and 
2009. Peanut and soybean production has also shown strong growth increasing from 600- 
1,900 tonnes and 400-1,065 tonnes respectively over the same period, reflecting strong national 
and regional market demand. The rapid increase in food commodity prices witnessed in 2008 is 
continuing following the temporary setback associated with the global financial crisis. 
 
13. Current rice productivity is low with wet season yields of 3.5 t/ha and dry season yields 
of 4.5 t/ha. Increased use of certified seed and improved cultivation methods (including the 
system of rice intensification (SRI) using drier seeding) will increase both wet and dry season 
yields by an estimated 0.5 t/ha resulting in incremental returns of KN1 million/ha equivalent to 
KN24,500 and KN53,120 per labor day in the wet and dry seasons respectively. With higher 
valued alternative crops, projected returns per ha and labor-day are presented in Table 
WLD14.1. Both dry season peanut and soybean will have the added benefit of improving 
subsequent rice yields from nitrogen fixation. 
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Table WLD14.1: Returns from Alternate Crops - Nam Haad Irrigation System 
 

Crop 
Yield 
(t/ha) 

Farm-gate Price 
(KN/kg) 

Net Return 
(KN/ha) 

Net Return 
(KN/labor-day) 

Maize 5.0 1,400 2,000,000 62,000 

Soybean 1.5 3,500 1,350,000 42,000 

Peanut 1.8 6,000 6,476,000 106,000 

Source: PPTA estimates 
 
14. There are a total of 52 registered agricultural processing and trading companies/groups 
in Bokeo including four larger maize drying companies selling to Chinese and Thai buyers. In 
addition, there are a number of smaller informal traders and registered farmer group enterprises 
that buy and sell maize, peanuts and soy bean. Potential buyers operating in Pha Oudom are 
listed in Table WLD14.2. 
 

Table WLD14.2: Active Farmer Group Enterprise Traders in Pha Oudom 
 

Name Activities 
Capital 
(KN million) 

Area 
(ha) 

Crops 

Phetdaoheuang 
Enterprise 

Extension- Agricultural and Non 
Timber Forest Products Buyer 

228.8 936 
Maize, rice, 
soybean, peanuts 

Oudom Development 
Enterprise 

Extension- Agricultural and Non 
Timber Forest Products Buyer 

250.0 43 
Maize, rice, 
soybean, peanuts 

Agricultural Joint 
Development 
Enterprise 

Extension- Agricultural and Non 
Timber Forest Products Buyer 

250.0 n.a 
Maize, rice, 
soybean, peanuts 

Vieng Agricultural 
Development 
Enterprise 

Agricultural Extension for 
Production 

284.0 40 
Maize, rice, 
soybean, peanuts 

 
15. These companies sell to Thailand, PR China or larger companies in Bokeo depending 
upon price and other factors. The existence of established and operating producer trading 
groups in the area provides a potential market linkage for water user groups supported under 
the proposed subproject. Maize drying companies engage in contract farming arrangements 
that could also be explored to dispose of surplus production from the rehabilitated irrigation 
areas. 
 

5. Subproject Rationale 

16. Agricultural production in Pha Oudom is limited to arable areas along river valley floors 
and flood plains of the Mekong and other main rivers. Because of the steep topography, these 
are relatively small in area and are highly sought after for local residents to secure their 
immediate food requirements and generate surpluses to trade. Given the limited availability of 
land, greater emphasis must be given to improving productivity on the existing land resources 
as new land for development is limited. The rehabilitation of irrigation facilities will enable 
improved productivity by providing finishing water to wet season crops and allowing small areas 
of double cropping during the dry season. To achieve these, rain from the wet season must be 
retained in the upper reaches of the catchment. The traditional weirs used in the area are made 
of local poles and other materials that invariably are washed away by the increasingly intensive 
rainfall experienced in the wet season. It is common that temporary weirs need to be repaired 
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up to five times each wet season so that ensure adequate water is retained to finish crops - a 
huge investment in local people’s time and cost to the environment. 
 
17. The rehabilitation and upgrading of the Nam Haad weir will not only allow improved 
water supplies to the existing 90 ha command area but it will allow for an incremental 60 ha 
providing a total irrigation command area of 150 ha. It will allow improved productivity on 
existing irrigated areas, allow intensification through double cropping on smaller areas and 
generally improve the livelihoods of local smallholders. The investment is consistent with local 
development plans and priorities and is supported by the commitment of potential beneficiaries 
who will be supported to accept responsibility for future operations and maintenance. The 
investment will generate incremental rice production to assist in meeting local rice deficit in the 
District but also contribute to generating production of tradable surpluses in not only rice, but 
other higher valued crop products. 
 
B. Subproject Objectives 

18. The overall objective of the subproject is to achieve improved livelihoods and socio-
economic conditions amongst rural smallholders in selected villages of Pha Oudom District, 
Bokeo. The immediate objective is to intensify agricultural production from irrigated agricultural 
areas in the target kumban associated with the Nam Haad Irrigation Rehabilitation Subproject. 
 
C. Related Development Initiatives 

1. Subprojects Implemented by PAFO 

19. The Provincial Agriculture and Forestry Office (PAFO) in Bokeo is responsible for the 
implementation of a number of internationally financed development initiatives as well as a 
number of bilaterally and NGO financed initiatives. The most recent and significant include: 
(i) the ADB/International Fund for Agricultural Development (IFAD) financed Northern Region 
Sustainable Livelihoods through Livestock Development Project that aims to: (a) enhance 
village livestock production systems by improving farm livestock productivity through nutrition, 
animal health, and management interventions; (b) strengthen market linkages and enterprise 
development to support livestock rearing; and (c) enhance extension activities; (ii) the Belgium 
financed VICO Project directed at marketing of agricultural products, providing equity capital to 
farmer groups to support their trading in agricultural produce (now approaching completion), and 
(iii) the IFAD and other donor financed Bokeo Food Security Project that was completed in 2003 
but aimed primarily at food security. All three of these projects were or are being implemented in 
Pha Oudom District. The immediate relevance for the subproject is not evident as they address 
different development constraints in different commodities. Nevertheless they have developed a 
project management capacity within the district and there is some familiarity with reporting and 
monitoring of internationally financed development initiatives. 
 

2. Subprojects Implemented by Other Agencies 

20. Other rural development initiatives have been financed by IFAD and the German bi-
lateral aid agency through GTZ entitled ‘Rural Development in Mountainous Areas’ that focused 
on natural resource management including local and regional economic development, social 
development, and institutional development. The Center for International Migration and 
Development (CIM) initiative has also been active in participatory district and provincial socio-
economic planning. These two projects have been implemented by the Department of Planning 
and Investment although PAFO have had significant inputs to the agricultural aspects of the 
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overall program. Both have been active in Pha Oudom particularly in the preparation of the 
current socio-economic development plan for 2011-2015. 
 
D. Subproject Justification 

21. The subproject is justified in view of the overall development objectives of the district and 
province. It seeks to enhance agricultural productivity through investment in irrigation 
infrastructure supported by the strengthening the capacities of beneficiary groups of all ethnic 
origin to achieve unsubsidized operations whilst attending to the environmental concerns of 
catchment management that threaten future water supplies. The investment is justified in terms 
of technical feasibility in that it involves a simple reservoir being established to hold back 
seasonal flows or use as wet season finishing water or dry season cash cropping. It is justified 
in economic terms with a return on invested funds being estimated at 15.6% while for individual 
beneficiary households, it will significantly increased household incomes that contribute to the 
commercialization of agriculture and improved food security. The subproject will not 
disadvantage any groups of people either within or outside the command areas and will have a 
positive impact upon the environment through improved land use practices within the catchment 
area. No resettlement or indigenous people’s issues are likely that cannot be mitigated within 
the terms of subproject implementation. The investment constitutes a sound investment to 
further the socio-economic development of Pha Oudom District, Bokeo and the country as a 
whole. 
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III. SUBPROJECT DESIGN 

22. The subproject is named the “Nam Haad Irrigation Rehabilitation Subproject.” It differs 
from the subject first proposed by the province in that it has been split into two given the size of 
the initial investment and the funding ceiling of $800,000 per subproject. It is a standalone 
investment in its own right with adequate benefits flowing from same. However, in view of the 
potential to gain greater utilization of the water retained in the reservoir, a second subproject 
(details for which are not incorporated herein) will also use the reservoir as a source for 
irrigation water that currently is being sourced from an alternative catchment in the Nam Kha 
River. This subsequent subproject will be developed on the left bank of the reservoir (facing 
downstream). 
 
A. Subproject Description 

23. The investment involves the replacement of a temporary wooden structure (weir) with a 
concrete reservoir wall of approximately 5 m high that will retain wet season flows within the 
reservoir. This water will be used for downstream irrigation of an existing 90 ha irrigated area 
and for the development of an additional 60 ha of land suitable for paddy development (already 
cleared and under seasonal production) on the right bank of the Nam Haad River. The 
subproject will involve the relocation and construction of the main delivery canal and associated 
water management structures together with the construction of secondary canals in the 
incremental areas. By relocating the weir higher up the Nam Haad river, it will be possible to 
gravity feed water to the area immediately above the current irrigated area as well as extend the 
command area on the eastern extremity. Associated initiatives include: (i) support for WUGs 
established to operate and maintain the facility, (ii) resourcing the technical extension services 
to introduce modern production technologies, and (iii) catchment zoning and village land-use 
planning to ensure sustainability of the investment. 
 

1. Scale and Capacity 

24. Nam Haad Irrigation System will comprise the construction of a reinforced concrete weir 
(44 m wide and 5 m high). Built into the weir will be headworks that deliver into a main canal 
The rehabilitation includes the construction of 3.0 km of concrete and brick lined main canal, 2.0 
km of unlined secondary canals together with water distribution and management structures. 
The proposed storage capacity behind the weir is estimated at 12,000 cubic meters. After 
upgrading, the weir will have (i) a catchment area of 142.69 km2, (ii) an annual control frequency 
and flood frequency of 0.50%, (iii) an elevation of maximum water supply level +422.75 m a.s.l., 
(iv) a design water level of +420 m a.s.l, (vi) a total storage volume of 375,000 m3, and an active 
storage volume of 223,000 m3. With these improvements, there will be sufficient water to service 
the intended irrigated area of 150 ha on right bank of the Nam Haad as well as the potential 
irrigated area on the left bank that is subject of a separate subproject (Nam Kha Irrigation 
System). 
 
25. The main canal is 1.5 meters wide and 3,060 meters in length will be constructed of 
mortared brick with reinforced concrete beams and columns. The subproject will also develop 
1,714 meters of secondary canal and integrated water distribution structures for supplying 150 
ha of paddy field (90 ha of existing and 60 ha new expanded paddy field). 
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2. Investment Phasing 

26. Being a representative subproject, the feasibility study for Nam Haad Irrigation 
Rehabilitation Subproject will have been completed by the PPTA consultants (subject of this 
report) in the 4th quarter of 2010. Following grant effectiveness (1st quarter of 2011), national 
consultants can be recruited to prepare detailed designs that will be checked by the provincial 
agriculture and forestry office (Bokeo) in cooperation with the technical specialists appointed 
under the grant implementation consulting services contract (GIC) attached to the National 
Project Management Office (NPMO). After being approved by both the NPMO and the Province, 
national consultants can proceed with bid document preparation that should enable 
procurement for works contracts by the last quarter of 2012. The estimated construction 
contract duration would be for 15 months with supervision being undertaken by the design and 
supervision engineers, coordinated by the District Coordination Office. Following completion of 
construction (2012 to 2013), the structures and irrigation canals will be transferred as an asset 
of the district and responsibility for their operation assigned to the beneficiary water user group 
(WUG) to be supported under the associated initiatives financed by the subproject. 
 

3. Associated Initiatives 

27. Three associated initiatives are proposed to enhance the impact from the investment 
and ensure sustainability of its benefits and include: (i) support for WUGs established to operate 
and maintain the rehabilitated facility, (ii) resourcing existing technical extension services to 
introduce modern production technologies, and (iii) catchment zoning and village land-use 
planning to ensure sustainability by limiting the extent of siltation in the reservoir. 
 
B. Location and Site 

1. Factors in Choosing Location 

28. The site was chosen because of the topography in the area with a narrowing of the 
valley through which the river flows at the selected site reducing the cost of the weir. The 
second reason for this location is that it increases the elevation of the water source and this in 
turn will enable the command area to be expanded up the slope adding some 30 ha to the 
potential command area. The increased volume of storage will allow an additional 30 ha to be 
irrigated at the extremity of the current command area. The total incremental area will therefore 
be 60 ha. 
 

2. Socio-economic Conditions 

29. The subproject beneficiaries reside in the four villages of Phonexay, Pha Oudom, Thinh 
Keo, and Phiengkham with approximately 1.5 km separating the most westerly village Phonexay 
from the most easterly, Phiengkham. Pha Oudom village is also the district centre and was first 
settled in 1768 with Thinh Keo, Phonexay and Phinegkham following in 1942, 1980 and 1996 
respectively. The more recently established villages comprise mainly non-Lao-Thai groups 
relocated under the village consolidation program. Of the four major ethno linguistic groups in 
Lao PDR, only two are represented in the subproject area, the Lao-Thai and Mon-Khmer, the 
first consisting mainly of Lue and the second mainly of Khmu and Lamet. Pha Oudom is the 
largest village and Mon-Khmer comprises the majority in all villages with the exception of Pha 
Oudom (Table WLD14.3). 
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Table WLD14.3: Household and Population Numbers by Ethnicity and Village 
 

Ethnic Group: Lao-Thai Ethnic Group: Mon-Khmer 
Village 

HH Families Popn. 
% of 

village 
HH Families Popn. 

% of 
village 

Total 
Popn. 

Thinh Keo 51 55 253 28% 112 122 640 72% 893 

Phonexay 6 6 24 5% 85 98 484 95% 508 

Pha Oudom 166 180 879 78% 47 72 253 22% 1,132 

Phiengkham 21 25 73 9% 129 164 697 91% 770 

Total 244 266 1,229 37% 373 456 2,074 63% 3,303 

 
30. While approximately equal proportions of the two ethnic groups fall into the ‘rich’ and 
‘medium’ categories there are significantly more ‘poor’ Mon-Khmer households overall and 
these are concentrated in the most recently established villages, particularly, Phiengkham. 
 

Table WLD14.4: Wealth Category* by Ethnicity and Village 
 

% Households: Lao-Thai % Households: Mon-Khmer 
Village 

Rich Medium Poor Rich Medium Poor 

Thinh Keo 2 20 12 1 32 34 

Phonexay 7 1 1 29 25 37 

Pha Oudom 22 40 12 6 14 7 

Phiengkham 0 13 0 1 28 58 

Total 9 22 7 7 24 31 
* Wealth categories set by each village and usually based on house type, other major assets, land holdings, non-farm income. 

 
31. Female headed households comprise 8% of total households in the four villages and of 
these, 62% are categorized as poor, which is approximately twice the overall poverty rate for the 
four villages. The vast majority of poor comprise widows where household size is smaller than 
the average. 
 
32. All villages have access to electricity and all have piped water supplies together with 
wells with the average distance to either a tap stand or well being 40 and 8 meters respectively. 
Sanitary latrines are in 56% of all households but this ranges from a low of 27% in Phiengkham 
to 87% in Phonexay. There are two primary schools and a lower and upper secondary school 
together with several licensed dispensaries and a health centers. There are both land-line 
telephone services available as well as mobile phone coverage. Two wheeled (or hand held) 
tractors are owned by 25% of households, 27% have a motorbike, 49% own a TV and satellite 
dish, and 10% own a refrigerator. Roads between the villages and between the villages and the 
district and provincial centre are unpaved but useable in both wet and dry seasons. 
 
33. Primary through to secondary school participation rates for both girls and boys are high, 
being 91% and 85% for Lao-Thai girls and boys respectively, and 89% for both Mon-Khmer girls 
and boys. Tertiary participation rates are very low and favoring males (3% and 6% for Lao-Thai 
and 1% and 2% for Mon-Khmer). Overall literacy rates for the villages are quite high but vary 
between villages with a general tendency to have lower rates in villages with higher poverty 
rates and for within villages comparisons, lower rates for women. 
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34. All villages have a village head and two deputies, all are male with the exception of one 
female deputy head in Phonexay village. All routine village institutions exist with heads and 
management committees being almost exclusively male with the exception of Youth Association 
and, as one would expect, the Lao Women’s Union. No village has a Women’s Advancement 
Unit. Water User Groups and Domestic Water Supply Groups exist in all villages and all villages 
have a village bank (savings and credit) with the exception of Phiengkham. Again, heads of 
groups and executive committees are predominantly male. 
 
35. Approximately 45% of all household principal income is from lowland rice (both irrigated 
and rain-fed) and 31% of households rely on upland rice production. The only village where the 
majority are engaged in upland rice production is Phiengkham. Rice is the main crop produced 
and there is an overall surplus production but this comes from Phonexay and Pha Oudom 
villages while Thinh Keo and Phiengkham have overall deficits (based on estimated needs). For 
individual households, approximately 30% have rice deficits of ≥ 3 months duration and around 
30% have sufficient / surplus rice production. 
 
36. Rice, corn and all other major crops are sold at the farm gate with only cattle being taken 
to market. Generally farmers are unhappy with contract farming claiming contracts are not 
honored, traders either not arriving to take their products, being later than agreed and causing 
delays in payment. There is widespread dissatisfaction with the level of technical support 
provided by District Agriculture and Forestry Office (DAFO) and the kumban based extension 
officers. 
 
37. Credit is not widely used by villagers for agricultural purposes as they have limited 
collateral, particularly those without secure land title. Interest rates for both the new bank and 
through informal money lenders are considered too high (4-10% monthly) and ventures other 
than rice growing are considered too risky by producers. 
 
38. There is widespread support for the proposed subproject both amongst those with 
irrigated land and those without as there is an expectation that intensification of cropping will 
provide increased demand for farm labor. Major perceived concerns by the community are the 
need for an effective WUG to operate and maintain the water along with protection of the water 
catchment area. 
 

3. Identification Process 

39. Identification of the subject was based on:- 
 

 the provincial and district social economic development plan for 201-2015; 
 the needs of villagers, who continuously propose their requirements regarding irrigation 

system development; 
 the project selection criteria issued by Bokeo Provincial Project Office; 
 the comments and agreement at the introductory workshop on 8 July 2010 in the District 

Governor’s office attended by 129 villagers; and 
 the agreement between the District Governor’s Office and Bokeo’s PAFO decided to 

propose the subproject to the Northern Rural Infrastructure Development Sector Project 
as the first priority for Bokeo. 
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On the 8 Jul 2010, PAFO together with District Governor of Pha Oudom and DAFO staff 
conducted a meeting with village chiefs, heads and members of the existing WUGs (123 
potentially direct beneficiaries comprising 12 women, 42 Lao, 25 Lue, 21 Khmu, 34 Hmong and 
seven Lamet ethnic individuals. The meeting agreed that direct beneficiaries would be willing to 
contribute KN300,000/ha in cash and, in addition, they will provide their labor during 
construction at no cost to the project if necessary. 
 
40. The main problems constraining development indicated in the socio-economic survey 
and focus group discussions from each of the concerned villages include the following. In Thinh 
Keo village, farmer incomes and livelihoods dominated their concerns because of low yields of 
rice of 3.5 tonnes/ha and only one crop a year from the existing irrigation system. They 
expressed concern that the 3rd generation cannot afford to buy agricultural land due to 
competition for land from speculators coming from Houai Xai. The poorest households are the 
Mon-Khmer who suffer rice shortages due to declining upland rice yields from decreasing slash 
and burn agricultural rotations (3 year return periods). Most farmers consider lack of capital as a 
limiting factor together with limited production knowledge on modern farming techniques. 
 
41. In Phonexai village, farmers are mainly concerned about their incomes and livelihoods 
being dependent on low rice yields to meet daily expenses - children’s education fees and 
household requirements. The average rice yield is 3.5 tons/ha and only 40% of the effective 
paddy area can produce one crop per year. Capital limitations and a reluctance to borrow also 
appear dominant in their concerns that are partially being met by Nayobai Bank through group 
lending in the absence of land titles (excluding the poor). The Khmu women do not participate in 
community or social activities due to language barriers and their economic status is lower than 
other groups in village such as Lue and Lao-Thai. 
 
42. In Pha Oudom village, most of Khmu women suffer a similar status issue. The poorest 
households are Mon-Khmer who suffer rice shortages every year due to shortened rotations in 
upland rice production. In Phiengkham village, the most recently settled village in Pha Oudom, 
lack of agriculture land is mentioned as their main concern. Similar concerns also were 
expressed in relation to shortened rotations and consequent yield reductions (increased 
competition from weeds and soil infertility) while some mentioned their lack of experience in 
lowland rice cultivation as a constraint. While most of the women have completed primary and 
high-school education, education is still viewed as a limiting factor to their development. In spite 
of this, most Khmu women do not like to participate in any social and community activities due 
to their language and education status. Theft was also a frequently mentioned concern in the 
district by those outside the beneficiary villages as crops approach maturity. 
 
C. Technology and Equipment 

1. Technological Options 

43. The canals and water management structures have been designed according to the 
drawings approved by the Division of Irrigation Development and Drainage, Department of 
Irrigation of the Ministry of Agriculture and Forestry (MAF). Concept designs have been based 
upon the United Nations (Food and Agricultural Organization) publication ‘Small Hydraulic 
Structures, Volumes 1 and 2’ 1975, Irrigation and Drainage Papers No. 26 or USBR, 1978, 
Design of Small Canal Structures, Water Resources Technical Publication. The main canals 
comprise gravity systems, constructed of concrete/brick lining to minimize seepage or potential 
instability. Secondary canals will be earthen canals to maintain lower costs of the investment. 
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D. Land Acquisition and Resettlement 

44. The expected resettlement impacts from Nam Haad Irrigation Rehabilitation Subproject 
are limited to relatively small areas of land acquisition and a relatively small amount of 
compensation for trees. Land acquisition for the main canal will affect 26 households with their 
163 family members, below the 200 people level defined in the Project Resettlement Framework 
as ‘significant resettlement effect”. About 19,410 m2 of gardens, paddy field and fallow land out 
of 446,925 m2 those households cultivate in total (4.5%) will be impacted affecting 22 farmers 
who will lose between 1-10% of their total land cultivated, while four (4) farmers between will 
lose between 10-20% and as such be considered “severely affected persons”. Some 132 trees 
out of 1,518 trees (equivalent to 9%) would have to be compensated to their eight owners, while 
secondary canals will require the acquisition of 1,220 m2 of garden, paddy field and fallow land 
including some very small areas of existing irrigated land. No relocation of families will be 
required and no public infrastructure providing services to communities will be affected. 
 
45. The mitigation considers compensation by cash for permanent loss of land concerning 
26 users as an immediate formal step, however with a potential option of achieving a “donation 
agreement” with farmers who might provide their land to the subproject under the assumption 
that their plots located in the new irrigation scheme would become irrigated. Concerning 
secondary canals compensation has also been calculated but new irrigated area could be 
offered as a prioritized mitigation measure. 
 
46. The socio-economic characteristics of the 26 households affected by the construction of 
a new main canal are similar to the overall socio-economic context of the project area. It 
includes one female and 25 male headed households. The affected population numbers 163 
and is comprised of 42% Lao-Thai and 58% Mon-Khmer. Their livelihoods depend mainly on 
agriculture and farming as primary and secondary income sources. Taking into consideration 
this crucial aspect for families’ livelihood strategy, any adverse impact on agriculture and 
farming by the subproject will be mitigated through the compensation approach for loss of 
assets (land) and trees, and complementary mitigation measures during planning. In the 
process of subproject preparation, the consultation process started and affected persons now 
understand the approach concerning land acquisition and compensation. These consultations 
and participation meetings will continue throughout the preparation and implementation as more 
precise details of exact locations of infrastructure become known. 
 
47. In case of grievance, the subproject will assist affected persons to express their land 
acquisition, compensation and/or resettlement related issues or grievances verbally or in writing. 
Grievance procedures will be explained to affected persons in general, and women headed 
households and vulnerable groups in particular. All complaints or grievances will be 
documented properly and time-bound action plans agreed with affected households. The 
subproject shall properly monitor the progress of such grievances and ensure that all grievances 
are resolved on a timely manner. Facilitator, interpreter and/or mediator (safeguards officer) will 
be appointed to Bokeo Provincial Project Office (PPO) to assist affected persons and 
households in grievance related matters. 
 
48. The district/province will provide compensation for loss of crop and land, and income 
restoration and rehabilitation measures. Other compensation for loss of houses and structures 
or common property resources are not anticipated. The subproject entitlement matrix (Annex 9) 
summarizes the main types of losses and the support entitled for each type of loss. Land 
acquisition and resettlement related costs have been established in consultation with contacted 
village authorities and project affected people and used as the basis of the land acquisition and 
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resettlement preliminary cost estimates. Final cost estimates shall be determined during the 
detailed design stage. There is a need to provide limited financial support for only five 
households considered severely affected with the loss of 10-20% of their productive assets. 
Complementary support measures are recommended for all people affected by loss of land 
through contractually determined obligations for construction companies in offering those people 
priorities for temporary employment. The estimated cost for land acquisition and compensation 
is the equivalent of $20,000. The full Resettlement Plan is attached as Annex 9. 
 
E. Environment 

49. The subproject works will replace an existing weir made mainly of timber poles that 
require regular replacement, line the primary canal to reduce seepage losses, and address 
existing problems relating to the use of agro-chemicals and wasteful irrigation practices via the 
associated initiatives. Environmental benefits are therefore significant. Potential negative 
impacts relate mainly to construction impacts, these can be brought to acceptable levels by the 
application of specific measures detailed in the environmental management plan (EMP) 
included in the Initial Environmental Examination (IEE). Data relating to stream flows is 
unavailable, casting uncertainty on the levels of permissible water off-take, particularly the dry 
season. Water level monitoring therefore needs to be instituted as early as possible, and to 
continue indefinitely to provide information needed for careful management of water use during 
the operation of the scheme. 
 

1. Environmental Criteria and Standards 

Investment projects in Lao PDR are subject to environmental assessment and management 
planning according to the Decree on Environmental Impact Assessment, April 2010. The 
Decree describes investment projects into two categories, Category 1 - for small scale projects 
that require an IEE, and Category 2 - for large scale investments requiring an environmental 
impact assessment (EIA). For irrigation projects, those with a command area of between 100-
2,000 ha come under Category 1, while those with a command area greater than 2,000 ha 
come under Category 2. (The corresponding category in the ADB’s classification system is B, 
which requires an IEE. The IEE for this subproject has been completed, and found that potential 
negative impacts can be mitigated by adherence to an EMP prepared for the subproject (Annex 
xx). No further assessment is therefore required. 
 

2. Management Solutions for Environmental Protection 

50. Sound environmental management of the improved scheme will involve planning 
activities prior to construction, adherence to mitigation measures during construction and 
collaborative group action for improved use of water and agro-chemicals during operation. 
Regular and reliable measurement and recording of stream flows must commence well in 
advance of construction, and continue indefinitely. Prior to construction, all land acquisition and 
compensation tasks need to be completed in accordance with the Resettlement Plan (Annex 9) 
for the subproject. Contractors must prepare and submit plans for health, safety and welfare of 
workers and the public prior to commencing the works. These plans must be approved and 
adhered to throughout construction and will be monitored by the staff of the District Coordination 
Office under the supervision of the Safeguards Officer appointed to the Provincial Project Office 
(PPO). During construction, measures relating to the minimization of soil disturbance, noise and 
dust nuisance, leakage of fuels and chemicals, aerial pollution and temporary closure of the 
scheme are detailed in the EMP. The cost of compliance with these measures is to be included 
in contractors’ bid prices. Environmental problems during the operational phase are primarily 
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those already encountered, related to inefficient use and distribution of irrigation water, 
uninformed use of pesticides and fertilizers, and unplanned and potentially destructive land use 
practices in the catchment area for the stream. These will be addressed by participatory land-
use planning activities, and support and training to scheme users in sound irrigated agriculture 
and land management practices. A more comprehensive Initial Environmental Examination has 
been prepared for the subproject that confirms its Category B status. 



 18

IV. TOTAL INVESTMENT, FUNDING ARRANGEMENTS, FINANCING PLAN 

A. Total Investment Cost 

51. The total investment cost for construction of the Nam Haad Irrigation Rehabilitation 
Subproject is estimated at $708,000 comprised of works to the value of $639,000 for the 
construction of a new weir, irrigation canals and water management structures plus $69,000 for 
associated initiatives to improve the overall impact from the investment and sustain benefits 
from same. Summary investment cost estimates for the subproject are presented in Table 
WLD14.5. 
 

1. Composition of Costs 

52. The concrete weir is estimated to cost $498,000; rehabilitation and construction of the 
main canal is estimated to cost $120,000, while the six secondary canals are estimated to cost 
$18,000 (including water management structures). The total cost of works to rehabilitate the 
system is $636,000 equivalent to $4,240/ha. Survey, detailed design, procurement and 
construction supervision are estimated at 12% of civil works cost or $76,300. Summary costs 
are presented in Table WLD14.5 and are provided in greater detail in Annex 4. 
 

Table WLD14.5: Summary Investment Costs for Nam Haad Irrigation Rehabilitation 
 

Description 
Amount 

($) 
% of Total 

Survey and design, bidding process and construction 
supervision 

76,300 9.8 

Construction (civil works) 636,000 82.0 

Development of WUGs and producer groups 13,700 1.8 

Extension and marketing development3 23,900 3.1 

Land-use planning and development in the 
catchment area 

25,600 2.7 

Total Investment Cost 775,500 100.0 

 
53. The training of WUG members on the re-organization, election of an executive 
committee, roles, responsibilities and regulations, system management are critical 
considerations and participation in construction is very important to facilitate the construction of 
the irrigation system construction and to disseminate the resettlement activity, the cost is about 
$15,000. After completion of construction the project will strengthen the capability of WUGs by 
PAFO and DAFO on financial management and O&M of the irrigation system for a total cost of 
$13,700. Catchment zoning and training in land-use management is estimated to cost $25,600 
while on-farm demonstration/field trials and other technical support services is estimated to cost 
$23,900. Improving product quality offers the main opportunity for export, so the post-harvest 
equipments liked peanut de-hullers and driers at farmer level will be an important aspect of the 
demonstrations to support a diversified production outcome from the irrigated land area. 
 

                                                 
3  Commodity production and marketing development will be used the support from the private sectors in the form of 

contract farming system including production inputs (seeds, fertilizers, etc.) supporting marketing linkages. 
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2. Estimation Methods 

54. Estimation methods are based upon schedule of quantities detailed in Annex 2 of 
concept design for the concrete gravity weir including all structural facilities; the main canals and 
secondary canal. In turn, these are based on calculated quantities and the number of water 
distribution structures. Cost norms issued by the Ministry of Agriculture and Forestry (Degree 
No.271/AF issued on 7 October 2008) and have been applied to estimate the cost for the 
concept engineering design of the subproject. Associated costs have been estimated based on 
specialist opinion from the design team in consultation with the Bokeo PAFO and Pha Oudom 
DAFO agricultural staff. 
 

3. Unit Prices and Ratios 

55. Unit prices for the material and labor costs for infrastructure rehabilitation as well as 
associated initiatives (producer group support, technical support services and catchment 
zoning) are presented in Annex 3 and 4 hereto. 
 
B. Financing Plan 

1. Investment Sources 

56. The subproject will be financed by an allocation from the ADB grant received initially by 
the Ministry of Finance and made available for project purposes through the National imprest 
account. The only requirement for counterpart funding will come from compensation costs that 
will need to be settled prior to the commencement of any works construction. The only other 
counterpart contribution will come from the secondment of government employees to assist in 
the management and implementation of the subproject. While funds will be made available to 
the province to operate the PPO, these funds will not be included in the subproject estimated 
costs. It is therefore estimated that ADB grant funds will finance the full $775,500 from the 
provincial allocation under the proposed Project while the incremental counterpart fund 
requirements will be for resettlement compensation of the order of $20,000 equivalent. 
 

2. Operational Financing 

57. Being a small scaled irrigation system that operates on the principle of gravity fed 
delivery, the operating costs are expected to be minimal. With changing climatic situations, 
rainfall is expected to become more intense and this could create more frequent flash flooding in 
the relatively steep but small catchment feeding water into the Nam Haad River. As such the 
main item of scheme operation is most likely to address emergency repairs to canals and 
possibly the weir associated with these extreme events. Repair of damage incurred from these 
sources are most likely to require heavy machinery and this will be financed by the district or 
province, depending on the extent of the damage. These are not considered when setting water 
charges amongst beneficiary farmers. Operating costs for the scheme will be limited to 
operating the water management structures along canals and administration costs associated 
with the collection and accounting of the fees. These costs will be recovered from water user 
charges to be authorized by the district governor. In addition beneficiary farmers will also give 
their time on a voluntary basis (or hired replacement labor) to maintain sections of the primary 
and secondary canals. Water user charges will be agreed amongst beneficiaries and approved 
by the district governor and collected by the WUG administration. Women are expected to play 
an active part in the functioning of WUGs to be supported under the subproject. 
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V. IMPLEMENTATION AND OPERATING ARRANGEMENTS 

A. Execution and Implementation Agencies 

58. The executing agency for the subproject will be the provincial governor’s office of Bokeo 
that will delegate responsibility to PAFO for subproject implementation. Bokeo PAFO will in turn 
designate the PPO established within its premises to maintain responsibility for day to day 
implementation and monitoring of the subproject. Recruitment of consultants for detailed 
subproject preparation will be carried out by the NPMO while works contracts will be procured 
by the NPMO based on provincially and NPMO certified designs. The Irrigation Section and the 
Planning Section of Bokeo PAFO will be involved in the technical aspects of design as well as in 
the approval for further processing of the subproject. Associated initiatives will be delivered by 
established DAFO offices under performance based contract to the PPO. 
 

1. Construction Phase 

59. Subproject management will be carried out by the PPO with the assistance of the DCO 
in Pha Oudom. Whilst the NPMO will be the contractor for the works program, the PPO and 
DCO will assist in implementation and management of the contract. Training will be provided to 
local staff at both provincial and district level in contract management to ensure quality control 
and timely delivery of outputs. Routine reporting will be maintained by the DCO and PPO to 
both NPMO, MAF and ADB as part of its routine reporting responsibilities. 
 

2. Operational Phase 

60. Upon completion of the works, the commissioned scheme will be handed over to Pha 
Oudom District where it will be registered as an asset of the District. At that stage, the District 
Governor’s Office will assume responsibility for scheme maintenance. Given the tight budgetary 
situation in the districts, the Governor’s Office will seek the assistance of the beneficiaries in 
maintaining and operating the rehabilitated irrigation system. The formation of WUGs will 
provide an operational mechanism that will be managed by the beneficiaries and funded by 
beneficiary contribution through water user fees as is consistent with Lao PDR Irrigation 
Management and Transfer Strategies recently developed. The Project will also provide support 
in these functions in order to sustain the benefits from rehabilitated irrigation facilities. 
 
B. Subproject Implementation Management 

1. Subproject Organization and Implementation 

61. Given the vertical and horizontal lines of command within the Lao PDR government 
system, there is a complex number of organizations that will contribute to the implementation of 
the subproject. These have been simplified by assigning implementation responsibility in the 
province to the Provincial Governor’s Office and within that office, one Vice Governor to be 
specifically nominated. As such, provincial coordination should be efficient. Line agency 
communication between national, provincial and district level is naturally more robust and 
communication channels within the one agency have proven effective in previous projects. 
However, the principle that should be followed under a decentralized implementation system is 
for technical and management support to be provided as is required to provide for efficient 
implementation. In this regard, considerable resources have been allocated to technical and 
safeguard areas in the implementation consultant contract. 
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2. Role of Bokeo Provincial Steering Committee 

62. Bokeo Provincial Governor’s office will be the subproject owner and assume legal 
responsibility for subproject preparation, implementation, quality assurance and its subsequent 
O&M as well as the resultant impact from the investment. A provincial steering committee will be 
established chaired by the Vice Governor to guide implementation of all subprojects in Bokeo 
with multi agency representation that mirrors the National Project Steering Committee. The 
Steering Committee will be responsible for: (i) approval of the proposed investment as reported 
in the feasibility study and summarized in the subproject investment report, (ii) approval of the 
associated budget for subproject implementation (limited to resettlement obligations), 
(iii) ensuring that social and environmental safeguards are adequately addressed in accordance 
with the subproject design documents, (iv) ensuring inter-agency cooperation where approvals 
are needed from other line agencies for example of environmental management plans to be 
ratified by Bokeo Water Resources and Environmental Administration, and (v) supervision of the 
review of implementation progress by Bokeo PAFO to ensure the timely completion and quality 
of works. To undertake these responsibilities, the PPC shall assign one Vice Governor to 
assume overall responsibility for the implementation of the subproject. 
 

3. Role of Bokeo PAFO 

63. As subproject implementing agency, PAFO will be responsible for: (i) establishment and 
appointment of staff to the PPO as well as providing office accommodation from which the PPO 
is to operate, (ii) supervision of the PPO in its day to day operations for subproject management 
and coordination, (iii) review of annual work-plans and budgets prepared by the PPO for 
consideration by the NPMO and Governor’s office respectively, (iv) review and ratification of 
financial claims for payment submitted by contractors in respect of subproject preparation and 
implementation for onward submission for provincial approval and payment, (v) monitoring of 
implementation performance of the PPO in respect of subproject implementation management, 
financial management, progress reporting, contract supervision, and (vi) other obligations 
required for the efficient implementation of the subproject. Bokeo PAFO will also participate in 
the formal reviews undertaken by the NPMO as part of its on-going implementation monitoring 
and quality control responsibility. 
 

4. Role of the PPO 

64. The PPO shall be responsible to the Director of PAFO and the NPMO for reporting and 
other implementation matters. Bokeo PPO shall be staffed with a complement of professional 
and administrative staff responsible for: (i) awareness raising and dissemination of information 
about the subproject to be implemented in Pha Oudom; (ii) supporting a national consulting firm 
to prepare the feasibility study for Nam Haad Irrigation Rehabilitation Subproject; (iii) support the 
preparation of the subproject investment report including social and environmental safeguards 
prepared by a centrally recruited consulting firm (recruited by the NPMO); (iv) submitting 
completed investment reports to the national level for review to ensure the Government’s and 
ADB’s quality standards are observed; (v) support the consultants in their preparation of 
detailed engineering designs, (vi) ensuring that all requirements of any resettlement plan - if 
necessary, are completed as specified in the feasibility study, (vii) support the consultants to 
prepare bidding documents for the civil works program, (viii) supervise and monitor subproject 
implementation; (ix) monitoring the impact from the investment; and (x) attending to progress 
and financial reporting requirements of the subproject (in accordance with the Government and 
ADB requirements as agreed by the Ministry of Finance). 
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5. Role of the DCO 

65. Being closer to the construction site, the staff of the DCO will be the main point of 
contact for the PPO in Pha Oudom. The DCO to be set up within the DAFO Office will be 
responsible for: (i) assisting with community development initiatives through the associated 
initiatives; (ii) coordination of resettlement activities; (iii) coordination of environment 
management activities; (iv) coordination of all other safeguard and gender activities; 
(v) assistance in the identification of associated initiatives; (vi) monitoring of implementation of 
the subproject; and (vii) reporting on progress of implementation. 
 

6. Role of Contractors 

66. Construction contractors should have: (i) knowledge of material supplies, price variations 
over time in the respective locations; (ii) the capacity to prepare realistic cost estimates for 
works in the area; (iii) good local site knowledge to assist in the preparation of a realistic bid; 
(iv) sound technical knowledge of construction methods and procedures based on established 
industry norms; and (v) access to a current database of local and material information to 
enhance the quality of the bid to be presented. 
 
67. Contractors will be responsible for: (i) ensuring that all works are carried out in 
accordance with established industry standards and procedures of the Government, 
(ii) ensuring that construction shall incorporate requirements of the environmental management 
plan, (iii) ensuring that site access notification is issued only after consultation with local 
inhabitants and upon confirmation of completion of all outstanding or unresolved claims under 
the land acquisition and resettlement plan, (iv) implementing the construction in accordance with 
the technical specifications outlined in the contract, (v) maintain monthly progress reporting to 
the PPO on implementation progress identifying areas of concern that have the potential to 
delay the implementation progress, (vi) submit claims in accordance with the contract in a timely 
manner with full documentation as specified in the contract, (vii) upon completion of the works 
program, commission the works to ensure it functions as designed, and (viii) prepare a 
statement of construction that details the extent and nature of the structures completed under 
the contract to facilitate handover to the operational entity assign responsibility for subsequent 
operation. 
 

7. Role of Consultants 

68. The NPMO shall recruit national consultants to assist the Government prepare the 
necessary documents needed for approval of the investment. Under Lao PDR law, the same 
consulting company can be recruited to perform all five stages of the preparation process. 
These consultants will be assisted technically by Grant Implementation Consultants (GICs) 
recruited to support overall implementation. The GICs will have a technical support function but 
also will be closely involved in screening documents to ensure ADB’s social and environmental 
safeguards are observed during the preparation and appraisal process (even though all 
subprojects will have been screened). The GICs will also have a role in capacity development 
for the national and provincial staff appointed to assist in subproject implementation. 
 

8. Role of Other Organizations 

69. Little technical support is considered necessary from the national level agencies other 
than MAF. In the province, other line agencies will contribute to the processing and approval of 
subproject documents as they proceed through preparation. The level of support will be assured 
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by the appointment of one Vice Governor in the province to head the Steering Committee and 
by maintaining representation of all relevant agencies on same. 
 

9. Role of Subproject Beneficiaries 

70. During the preparation phase, beneficiaries will be consulted in all aspects of subproject 
design, particularly during detailed design to ensure any resettlement impacts are minimized. 
Local knowledge that effects the placement of management structures will be invaluable in 
designing canals and other structures. During construction, local beneficiaries and others in the 
local community can participate as employed works to increase the local impact from the 
investment. Wherever possible priority engagement will be given to local individuals and 
amongst those the landless who stand to gain far greater from engagement under these 
contracts.  
 

10. Coordinating Mechanisms 

71. For operational matters, direct communication will be between the PPO and NPMO for 
both technical support and implementation management support. The NPMO will also engage in 
an extensive capacity building program to ensure provincial resources develop the appropriate 
skills to implement the subproject and maintain financial and progress reporting requirements of 
ADB and the Government. Coordination between the central NPMO and provincial PPO will 
formally be made through MAF and the provincial PAFOs. This has been shown to be an 
effective means of coordination in previous projects where an informal communication quickly 
develops as support is needed and provided by the NPMO. Coordination will be significantly 
simplified as most of the approval steps can now be taken within MAF and NPMO but under the 
guidance of the provincial authorities. 
 
72. Interagency coordination will be achieved by the appointment of a responsible Vice 
Governor to ensure the appropriate level of cooperation and coordination in the provinces and 
lower administrations under the provincial administration. Overall implementation guidance in 
the province will not be provided through the provincial steering committee as such but will be 
the responsibility of one deputy governor assigned to this task as Chairperson. 
 
C. Subproject Implementation Schedule 

73. As the subproject is a representative subproject, much of the feasibility study will already 
have been completed by grant effectiveness. Further processing can be initiated immediately 
upon grant effectiveness anticipated in March 2011. The advance recruitment of consultants to 
prepare detailed engineering designs, bidding documents etc will facilitate immediate startup for 
implementation of this subproject. On this basis, it is anticipated that bidding for works can be 
completed by the end of 2011 with construction commencing in early 2012 during the dry 
season. Assuming an 18 month period of construction, the irrigation rehabilitation will be 
completed between June and September 2013. This implementation schedule is presented 
pictorially in Annex 5 hereto. 
 
D. Financial Management 

74. The PPO shall establish a chart of accounts that conforms to international accounting 
standards and maintain records of financial transactions in an open and accurate manner. Staff 
appointed to manage the project accounts will be qualified in accounting procedures and will 
receive training on the specific requirements of ADB for financial matters and reporting. As the 
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main works contract will be managed by the NPMO, most of the financial management will take 
place within the NPMO where there are better qualified personnel for financial management. 
 

1. Preparation of Financial Plan 

75. Each PPO shall prepare annual work plans and budget estimates for consideration by 
Bokeo PAFO for submission as part of its departmental annual work plan and budget. Work 
plans and budgets in respect of approved subprojects will be forwarded to the NPMO for 
aggregation into an annual work plan and budget for the overall Project and be presented to 
ADB for approval. Work plans will be prepared annually in accordance with local requirements 
at a time coinciding with departmental annual budget preparation. 
 

2. Accounting, Financial Reporting and Audit Arrangements 

76. Controls will be in place concerning the preparation and approval of transactions, 
ensuring that all transactions are correctly made and adequately explained. The chart of 
accounts will be able to account for and report on subproject activities and disbursements. The 
cost allocations to the various subproject contracts will be made accurately and in accordance 
with established agreements. The general ledger and subsidiary ledgers will be reconciled and 
in balance. Provisions have been made for the development of custom designed accounting 
software to international standards that can accommodate electronic transfer of accounting data 
from the PPO to the NPMO to facilitate timely reporting. All accounting and supporting 
documents will be retained on a permanent basis in a defined system that allows authorized 
users easy access. Regular monitoring and internal audit functions will be built up to monitor 
transactions along the line from central government to provincial, and subproject levels. Such 
control procedures will be documented in the project finance and administration manual. 
 
156. Bokeo PPO will maintain records and accounts that identify the goods and services 
financed from grant proceeds received, expenditures incurred for the subproject, and use of 
counterpart funds if any (mainly resettlement and compensation). The accounts will be 
established and maintained in accordance with internationally accepted accounting standards. 
Annual subproject accounts will be audited by auditors acceptable to ADB. Audit coverage will 
include a special audit of project accounts, including separate opinions on: (i) utilization of the 
imprest accounts; (ii) the statement of expenditures, including whether the amount claimed is 
duly supported and verified; (iii) whether the PPO is operating the imprest account in 
accordance with ADB procedures; and (iv) compliance with financial covenants specified in the 
grant agreement. The audit reports, management letter, and related financial statements will be 
submitted to ADB not later than 6 months after the end of the fiscal year to which they relate, or 
the project closing date if earlier. 
 
E. Procurement 

77. Three sets of packages will be required to implement the subproject: (i) national 
consultants for design and supervision documents, (ii) civil works construction contracts, and (iii) 
service contracts to implement associated initiatives. Procurement associated with the 
subproject will be recruited and managed by the NPMO. 
 

1. Procurement Methods 

78. The recruitment of national consultants to prepare feasibility studies (technical, economic 
and safeguard documents), detailed designs, bidding documents and to undertake construction 
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supervision will be effected using CQS procedures as: (i) few consultants are qualified, (ii) the 
quality of the firms’ output will be critical to the assessment and mitigation of the Project’s social 
and environmental impact; (iii) recruitment time will be critical, and contracts are unlikely to 
exceed the limit of $250,000. Procurement of civil works contracts will follow national 
competitive bidding procedures (as specified in the Grant Agreement) as works will be less than 
the equivalent of $1,000,000. The service contracts for the implementation of associated 
initiatives (technical extension support, support for water user groups, and land zoning in the 
water catchment) will be procured under force account through performance based contracts. 
 

2. Procurement Plan 

79. The procurement plan for the subproject is outlined in Table WLD14.6. 
 

Table WLD14.6: Procurement Plan 
 

General Description 
Est. Value 

($’000s) 
Est. No. of 
Contracts 

Procurement 
Method 

Proposal Type Comments 

Works 

Subproject works $630.0 1 NCB One envelope 
system 

By NPMO 

Consulting Services 

Design - Supervision 
Consultants 

$78.0 1 CQS EOI By NPMO 

Others 

Associated initiatives - 
service contracts 

$63.0 3 Force 
Account 

Negotiated 
Contract 

By NPMO 

 
3. Contract Management 

80. The national consultant contract will be executed with the NPMO. Because of the need 
to incorporate social and environmental considerations in the feasibility study, the grant 
implementation consultants will provide technical support to the national consultants in the 
preparation of these documents. However, as field work is required to collect and analyze 
technical and social information, the PPOs in conjunction with the DCOs will also assist in 
supervising the preparation of the feasibility studies. The safeguards officers appointed to the 
PPO will be instrumental in developing the social and environmental safeguard documents as 
well as in monitoring their adoption leading up to, and during implementation. Ultimate 
responsibility for performance under the feasibility study contract will remain with the NPMO. 
 
81. Similarly, the works contract will be executed by the NPMO on behalf of the 
Government. Responsibility for the monitoring of construction contracts will be passed to PPOs 
and also to DCOs who will be closer to the contractors on site. Routine reporting of physical 
progress will be completed by DCO and PPOs and subsequently forwarded to NPO, the 
Government and ADB to monitor implementation progress. PPOs will also be required to 
monitor the performance of the activities under the service contracts for the associated 
initiatives. PPOs will ensure that DCO staff monitor the support to WUGs, the zoning of land in 
the catchment of the Nam Haad reservoir, and the delivery of technical support services by 
DAFO extension workers in the kumbans. 
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F. Institutional Arrangements for Operations 

82. Upon commissioning, the rehabilitated irrigation system will be registered as an asset of 
the Pha Oudom District. During preparation, the beneficiaries agreed to establish water user 
groups (WUGs) that will perform the task of scheme management and maintenance. Day to day 
operations will be assigned to a member appointed from the WUG and will receive a salary for 
this activity paid from funds contributed by the beneficiaries. Similarly, water user charges will 
provide resources for the maintenance of the scheme comprising a combination of volunteer 
labor plus material costs for routine maintenance. Periodic maintenance will require more 
significant resources and will be financed from the district and provincial budgets as needed. 
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VI. SUBPROJECT OUTCOME AND IMPACTS 

A. Subproject Outcome and Impacts 

83. The overall impact from the investment will be improved incomes from houses owning 
land within the expanded command area. Incomes will be improved by intensification of rice 
production with the introduction of new technologies made possible by the improved security of 
finishing water to the main wet season crop, but also from diversified cropping during the dry 
season as water permits. Associated initiatives will consolidate farmers’ capacity to grow 
improved varieties as well as consider diversification into higher valued crops in demand on 
domestic and international markets. The outcome will see the transformation of an inefficient 
irrigation system that will allow the maximum benefit from irrigation water on the limited area of 
irrigable land round Pha Oudom. Benefits will be sustained by developing farmer capacity to 
operate and maintain the facilities in terms of routine maintenance requirements funded by the 
raising of local water user charges that will be managed in a transparent manner. Local 
communities will be empowered to demand value for services financed under the project and 
will assume great5er responsibilities in implementation monitoring and quality control but also in 
the delivery of service contracts by the technical extension services of the area. 
 

1. Performance Indicators 

84. Performance indicators against which subproject success will be measured include 
criteria that reflect agricultural productivity and improved market linkages. For the former, critical 
indicators will include wet season rice yields and total command area production of the main 
crops grown, the extent of diversification into higher value crops, the annual cropping intensity 
compared with the total command area, and the incremental change to household incomes 
amongst beneficiaries with land in the expanded command area. The general levels of poverty 
and the distribution of same, particularly amongst those identified as vulnerable in the baseline 
socio-economic survey. Indicators to identify the development of market linkages will include the 
number of delivery contracts executed with traders and processors, the extent of value added to 
commodities grown in the district and the consequent change in land use/cropping patterns over 
time that reflects the changing demand for agricultural commodities in the northern part of the 
country. 
 

2. Evaluation Arrangements 

85. A base line survey was undertaken in July 2010 in which technical and socio-economic 
indicators were measured on a representative sample of households selected to be truly 
representative of the ethnic group, of the poverty status and of the ethnic origin. Upon project 
completion, a post investment survey will be undertaken to see how beneficiaries perceive the 
impact from the investment. Subsequently, annual surveys will be undertaken to measure the 
overall impact in the broadest sense of the word with information being collected by ethnic 
group, by poverty status and by gender and vulnerable group. In this way, it will be possible to 
measure the extent and depth of the impact across a wide range of potential beneficiaries. The 
project completion report should report the impacts achieved from the investments and post 
project impact studies at a later stage can test the sustainability of these impacts. 
 

3. Reporting Arrangements 

86. Three different kinds of monitoring will be carried out including: (i) implementation 
progress monitoring of the subproject, (ii) safeguards monitoring, and (iii) benefit monitoring and 
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evaluation. Implementation progress monitoring will be one of the main tasks of the PPO. This 
will be undertaken by a monitoring officer appointed to the PPO and activities will be based on 
the subproject implementation schedule (Annex 5). Safeguard monitoring with associated 
grievance mechanisms will be developed to ensure that the required policies, procedures and 
plans for: (i) resettlement including land acquisition and compensation, (ii) EMP plan 
implementation, (iii) indigenous peoples specific actions are implemented and achieve their 
expected outcomes during subproject preparation, implementation and operation, and (iv) that 
the gender action plan will be closely followed. A safeguard officer will be appointed to the PPO 
to undertake this task. In addition, an independent agency will be recruited where considered 
necessary to specifically monitor the implementation of land acquisition and resettlement 
activities to ensure full compliance with all laws, decrees, policies and plans and to review the 
grievance mechanism for affected persons. Project benefit monitoring activities will entail 
periodic monitoring of the benefits and impacts of the subproject. This might be undertaken 
independently by a university, institute or similar agency with experience in the identification and 
quantification of economic development benefits but may also be undertaken by the PPO 
supported by the NPMO. 
 
B. Economic and Financial Evaluation 

87. A core subproject has been examined in regards to its feasibility for being included in the 
Project. This subproject is the Nam Haad irrigation scheme in Bokeo province for which a new 
cement weir is planned (to replace an old wooden weir) in addition to the rehabilitation and 
extension of the scheme’s system of canals. Benefits were calculated for both the “with” project 
and “without” project scenarios so that increments in costs and benefits due to the subproject 
could be identified. For the economic analysis all benefits and costs were valued using 
economic prices (which exclude transfers, value resources at their opportunity cost to the 
nation, etc.). For the Nam Haad scheme the primary benefits derive from the increased 
production of paddy and other crops “with” vs “without” the Project. 
 
88. The economic internal rate of return (EIRR) of the Nam Haad subproject is 15.6% and its 
economic net present value is KN624 million. The scheme, therefore, is deemed to be 
economically feasible. Sensitivity tests associated with various risk factors, on the other hand, 
indicate the importance of fully serving the entire planned 150 ha command area to be served 
by the scheme. Even a 20 ha decrease in command area will cause the EIRR to fall below the 
acceptable 12% level. In order to maintain service to the full command area for the full life of the 
project adequate annual operation and maintenance (O&M) must be performed throughout the 
life of the project --- along with more substantial periodic maintenance every eight to ten years. 
 
89. There are roughly 305 households farming land within the Nam Haad scheme’s 
command area. Of these households, 45% are poor. On average, an average household can 
expect to experience a KN2.2 million ($272) increase in annual net crop income due to the 
subproject. Poor households, while not attaining this level of increase, should be able to attain 
an average increment in net income of KN1.1 million ($134). In aggregate, poor households are 
expected to accrue 25% of the incremental net crop income due to the project. A full economic 
and financial analysis is presented in Annex 6. 
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C. Social Impact Assessment 

90. The subproject will impact a total of 617 households and 3,303 persons in four villages. 
At the present, these villages own approximately 234 hectares4 of irrigated land surrounding the 
villages with households from Pha Oudom owning more than half of that area. Based on land 
ownership and from results of the focus group discussions, Pha Oudom residents will benefit 
most from the subproject. The subproject will enable intensification (increased frequency) of 
cropping in the area through increased reliability of water supply. Those without irrigated land 
also support and express need for the subproject as it will increase the demand for farm labor 
and there will also be employment from construction. Problems foreseen by the community 
centre around water and irrigation system management and protection of the catchment area as 
these have been the main issues for the adjacent Nam Kha scheme. 
 
91. All farmers expressed a desire to learn and adopt new technologies to increase 
productivity and would welcome improved extension services which currently are not perceived 
as meeting their needs. They are also dissatisfied with contract farming particularly with regard 
to clarity of contract agreements and expressed a need for assistance in this area. Finally, 
farmers regard themselves a ‘price takers’ and would welcome increased levels of competition 
for their products in order to improve farm gate prices and thereby, profits. The four villages are 
quite well served by public facilities, with education, health, water and sanitation, being within 
range of national averages. 
 

1. Ethnic Minorities 

92. The more recently settled villages are the poorest that correlates with lack of ownership 
of irrigated or rain-fed lowlands. The majority of the population are Mon-Khmer (63%) and have 
a disproportionate share of poor households (31% poor vs. 7% of Lao-Thai). For vulnerable 
ethnic minority households, the main benefits from the subproject will be in the form of 
increased opportunity for employment both through construction activities and through 
increased demand for farm labor from crop intensification. Increased wealth in the community 
will also enhance commercial opportunities which also have potential for benefitting vulnerable 
ethnic minorities directly and also indirectly through increased demand for private sector 
employment. 
 

2. Gender 

93. Women are under-represented within the village administration and also within the 
management committees of the various working groups (including irrigation water user groups 
and domestic water supply groups). Women within the area often act as sole farmers and 
participate in the ongoing repairs to the temporary dam wall. They also operate businesses and 
manage the household finances in both the Lao-Thai and Mon-Khmer ethnic groups. There is 
no stated opposition to women taking on management roles and women are able to readily 
identify suitable candidates. Capacity building for women and gender awareness 
(mainstreaming) training is needed to facilitate increased participation by women in public 
duties, particularly where finances are involved. 
 
94. Female headed households are a particularly vulnerable group with 62% classified as 
poor. Most are widows and having smaller household sizes presumably there is less labor 
available even when they do own land. For households where there is the capacity to provide 

                                                 
4 This includes land that is in the Nam Kha system 
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labor, preferential employment should be provided in terms of construction related activities. 
Inclusion of this group into capacity building activities should also be prioritized where this is 
appropriate. A detailed social analysis is presented in Annex 7. 
 

3. Recommendations 

95. Preferential employment opportunities for vulnerable households with available labor for 
construction related activities needs to be included in construction contracts. WUGs need to be 
fully representative and clear roles and responsibilities defined as well as ensuring members 
have necessary skills to fulfill responsibilities. Water catchment protection areas need to be 
negotiated and agreed with the communities and these agreements enforceable and enforced. 
Vulnerable groups proven to be disadvantaged by exclusion from protection zones need to be 
allocated alternative options by the district. All consultation processes and capacity building 
activities to be made accessible to all through appropriate design of methodologies, timing and 
language. 
 
D. Environmental Impact Assessment 

96. The IEE has found that the subproject will not cause significant negative environmental 
impacts. Potential negative impacts relate mainly to the construction phase and can be 
managed and reduced to acceptable levels through the implementation of an EMP (Annex 8). 
No further environmental assessment is therefore required. The subproject is therefore be 
categorized as Category B according to the ADB’s classification system - judged to have some 
adverse environmental impacts but of lesser degree or significance than those for Category A 
projects. 
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VII. CRITICAL RISKS 

97. Possibly the single greatest risk relates to sustainability of benefits from rehabilitation. If 
the local administration can ensure adequate levels of maintenance funding for the more 
significant items, then the benefits should be assured as the lower routine costs will be 
recovered through water user charges Historically, this would appear unlikely. The very situation 
with which the province and district is faced today is due, in part, to its inability to maintain the 
irrigation scheme in full working order. This situation is unlikely to change within the effective life 
of the investment. The implication from this fact is that there is an immediate need for 
cooperative action by the beneficiary farmers in the area to organize some contribution to 
maintenance of the headworks in preparation for the inevitable catastrophic event. Whilst 
farmers are obliged to pay water user charges to cover routine operations and maintenance 
charges, they are the ones to gain from joint action to ensure the operation of the system and 
even contribute to a longer term periodic maintenance fund after the scheme is operating 
successfully. 
 
98. A second risk relates to the proposed relocation of further villages to lowland locations. 
Already in the subproject area there are many cases of farmers without access to lowland land 
to produce their immediate household needs who rely upon upland areas to generate their 
immediate requirements. If further households are settled in the area, the increased pressure on 
the already limited land resources will further cause social disruption amongst the community. 
The high incidence of poverty amongst the landless households is already creating a 
concerning social impact with robbery and theft of near mature crops from the fields. This is a 
sure sign that resources cannot accommodate the pressure introduced with in-migrating 
families. 
 
99. Finally, the sustainability of the investment is not only dependent upon the effectiveness 
of the WUGs to generate maintenance budgets - but also on the stabilization of shifting 
cultivation in the catchment immediately above the weir will reduce the level of siltation in the 
weir and extend its economic life. There are an estimated 6 villages still living in the catchment 
and dependent 100% on natural resources for their livelihoods. Shifting cultivation forms a 
significant part of the rotational cropping activities and one that also contributes to the further 
siltation of the downstream weir from accelerated erosion of upland fields. Replacement income 
generation sources need to be identified in this catchment area to provide local residents with 
alternative income sources in their current location that can be sustained while not contributing 
to downstream diseconomies. 
 
100. The associated initiatives are intended to address two of these critical risks while policy 
development will be needed to modify the third that is beyond the scope of the subproject. 
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DESIGN AND MONITORING FRAMEWORK 
 

Design 
Summary 

Performance 
Targets/Indicators 

Data 
Sources/Reporting 

Mechanisms 

Assumptions 
and Risks 

Impact: 
Improved livelihoods and 
socio-economic conditions 
amongst rural smallholders in 
selected villages of Pha 
Oudom District, Bokeo. 

 
Average per capita 
incomes of families in 
the command area 
increased by 50% by 
2013. 
 
Poverty levels reduced 
in the district by 20% by 
2016. 
 

 
Baseline survey and 
subsequent annual 
impact surveys. 
 
 
 
District poverty data 
from LECS Survey. 

Assumptions: 
Medium-term macroeconomic 
policy for balanced growth is 
pursued by the Government. 
 
Risks: 
Poor incentives limit the level 
of interest by private investors. 
 

Outcome: 
Intensified agricultural 
production from irrigated 
agricultural areas in the target 
kumbans. 
 

 
Output of paddy from 
the command area 
increase from 270 tons 
to 750 tons by 2013. 
 
Cropping intensity in the 
command area 
increased from 1 to 1.2 
by 2012. 
 

 
Project generated 
reports and impact 
studies. 
 
 
Project impact 
studies. 

Assumptions 
 
Risks 
 

Outputs: 
1. Nam Haad Reservoir 
rehabilitated and irrigation 
distribution canals established 
supplying water to existing and 
newly developed irrigated 
areas. 
 

 
Reservoir weir 
constructed by 2012. 
 
3.0 km of main canal 
constructed by 2012. 
 
2 km of secondary 
canals developed. 
 
30% of local labor 
comprising women for 
locally recruited 
construction. 
 

 
Works completion 
certificate from ‘the 
engineer.’ 

Assumptions 
 
Risks 
 

2. Water user groups 
strengthened and responsible 
for scheme operations and 
maintenance. 
 

WUG formed with office 
bearers appointed and 
maintenance schedule 
agreed. 
 
WUG charges approved 
by the district governor’s 
office. 
 
About 30% of WUG 
committee members 
appointed are women. 
 

Minutes of WUG 
meetings. 
 
 
 
Governor’s formal 
approval of water 
charges. 
 

Assumptions 
 
Risks 
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Design 
Summary 

Performance 
Targets/Indicators 

Data 
Sources/Reporting 

Mechanisms 

Assumptions 
and Risks 

3. Catchment zoning and 
village land-use plans 
developed and enforced. 

Land zoning maps 
approved by the district 
governor’s office and 
registered with the 
provincial land 
management office. 
 
Participatory meetings 
conducted with villagers 
to confirm new zoning 
and management 
thereof with at least 30% 
women representation at 
these meetings. 
 

Registration records 
in district and 
province. 
 
 
 
 
Project generated 
progress reports. 

Assumptions 
 
Risks 
 

4. Efficient project and 
subproject implementation and 
management. 

PPO and DCO issued 
with operational 
guidelines for the 
implementation of the 
subproject. 
 
Status reports prepared 
for critical safeguard 
activities including 
compensation under 
resettlement, gender 
and indigenous peoples’ 
plans. 
 
Progress reporting 
completed in a timely 
manner. 
 
PPO staff in Bokeo with 
equally representation of 
women in both 
administrative and 
professional staff. 
 

NPMO issued 
guidelines sighted 
and approved by 
NPSC. 
 
 
Project generated 
progress reports. 
 
 
 
 
 
 
Project generated 
progress reports. 

Assumptions 
 
Risks 
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Activities with Milestones  
  

Inputs 
 
Total costs: $0.755 million 
 
Input by financier: 
 ADB - $0.755 million 
 Government - $0.02 million 
 
Input by component/ 
expenditure account: 
 Civil works: $0.6 million 
 Incremental investments in 

producer group 
enhancement and 
catchment zoning $0.063 
million. 

 Implementation 
management: financed 
under the main Project 
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CONCEPT ENGINEERING DESIGN AND SCHEMATIC DRAWINGS 
 
A. Background Information 

101. The engineering concept design for the subproject investment has been prepared by the 
Project Preparation Technical Assistance (PPTA) Irrigation Engineer in accordance with 
established standard adopted by the Department of Irrigation, Ministry of Agriculture and 
Forestry (MAF). During the PPTA study, the Bokeo PAFO requested that scheme head-works 
be designed as a reinforced concrete weir, the main canal of mortared brick with reinforced 
concrete beams (every 5 meters) and earthen secondary canals. The subproject investment 
proposal was further modified due to the limit of the size of investment so that the tertiary canals 
or farm ditches will be constructed by the beneficiary farmers. 
 
B. Design Criteria 

1. Peak Flow Design 

102. Flood discharge was estimated using SOKOLOV, ASIA, BYVE’s for small-scale 
catchments in Lao PDR. Dry season stream flows are generally much less than needed to 
supply water for crops over the entire command area. Dry season cropped areas will have to be 
limited to available water at the diversion site. Stream flows are usually at their lowest in March 
to April which is the harvesting period for dry season crops. It is therefore important to quantify 
minimum flows and their probabilities to assure water for dry season crops. 
 
103. The SOKOLOV method was developed in 1983 based on analysis of rainfall and runoff, 
for several watersheds in different areas of Lao PDR and is applicable to watersheds with areas 
of less than 200 km2. The method considers the geomorphology and land-use in predicting 
runoff expected from a given rainfall. The 24 hours rainfall expected to occur in any year with a 
probability of 1% (e.g. the 1 day, 100 yrs rainfall) is used in the calculation. The runoff for 
different return periods of rainfall can then be predicted based on the 100 year values. Others 
methods to predict runoff depend on the variable coefficient and the intensity of rainfall as 
recorded at the nearest station. The key requirement is to identify water availability and its 
variability. This will determine the irrigable areas, especially in dry season. The main method for 
hydrological studies included: (i) field investigation to ascertain soil type, land-use and natural 
vegetation types, river channel type and condition, and to interview residents about the history 
of flooding in recent memory; (ii) frequency analysis of annual maximum rainfall for 24 hour 
periods; (iii) determine the 100 and 200 year peak discharge rates using the above flood 
estimation methods; and (iv) frequency analysis of mean monthly discharges. The resultant 
average value of flood discharge Q1%=189.29 m3 was therefore adopted to design the 
headworks. 
 

2. Irrigation Water Requirement and Crop Pattern 

104. The reference crop evapo-transpiration (Eto) will be determined based upon the Modified 
Pen-man method by Doorenbos and Pruitt 1977; FAO Irrigation and Drainage Paper 24 as 
modified by Smith 1988. CropWAT software was used for analysis of the evapo-transpiration 
and estimating effective rainfall. 
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a. Water Duty 

105. The results of water duty from the CropWAT software will compare with the water duty 
prepared by DOI, MAF, 2000. The peak water duty for the Nam Haad Irrigation Rehabilitation 
Subproject used q = 5 liters per second for the whole system. 
 

b. Cropping Pattern 

106. The typical crop patterns in this area are rice monoculture and rice-rice double crops on 
lowland, upland rice monoculture on slash and burn upland. Dry season rice is seeded in the 
end of November and harvested in middle of April. Rice monoculture system on lowland is same 
with wet season rice in double rice cropping system. 
 

Table WLD14.A2.1: Nam Haad Irrigation Design Parameters 
 

Length 
(L) 

Water Duty 
(q) 

Discharge
(Q) 

Width 
(b) 

Water Depth 
(h) 

H 
Canal Station 

(m) (l/s/ha) (cms) (m) (m) (m) 
RMC 0+000  5 0.75 1.50 0.72 1.12 

 1+941.08 1,941.08 5 0.48 1.50 0.72 1.12 

RMC1 1+941.08  5 0.26 1.00 0.70 1.00 

 3+060.33 1,119.25 5 0.26 1.00 0.70 1.00 

LSC1 0+000  5 0.19 0.50 0.50 0.80 

 0+376.04 376.04  5 0.19 0.50 0.50 0.80 

LSC2 0+000  5 0.14 0.50 0.40 0.70 

 0+388.10 388.10 5 0.14 0.50 0.40 0.70 

LSC3 0+000  5 0.15 0.50 0.45 0.75 

 0+456.30 456.30 5 0.15 0.50 0.45 0.75 

LSC4 0+000  5 0.13 0.45 0.40 0.70 

 0+160.00 160.00 5 0.13 0.45 0.40 0.70 

LSC5 0+000  5 0.06 0.35 0.30 0.60 

 0+097.34 97.34 5 0.06 0.35 0.30 0.60 

LSC6 0+000  5 0.07 0.35 0.35 0.65 

 0+236.88 236.88 5 0.07 0.35 0.35 0.65 

 
107. Estimating the mean monthly discharge rates using the SOKOLOV method produced a 
minimum flows of Qmin= 0.26 m3 in December and Qmin= 0.14 m3 in March. Therefore, irrigated 
area during dry season will equal to: 
 
A = Qmin /q x 103 = 28 ha. (in March) and approximately 52 ha (in December). 
 
Using rotational methods for water distribution, it will increase the irrigated area up to 150 ha of 
rice and other crops. 
 
C. Geometrical and Hydrological Characteristics of Canals 

108. Based on the design criteria, canals were designed to achieve an efficient cross section. 
For an open channel with a given cross-section area and slope, the discharge increases by 
increasing the hydraulic radius (an efficiency index). As the hydraulic radius is the quotient of 
the area and the wet perimeter, the most efficient section will be the one with the minimum wet 
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perimeter. Among all possible cross-sections, the semicircle has the minimum wet perimeter for 
a given area. Unfortunately, a semicircular cross section is expensive to build and difficult to 
maintain, and so is only used in small section channels built with prefabricated elements. The 
next most efficient section is the trapezoid section (half a hexagon). The most commonly used 
canal section in small irrigation schemes for concrete or mortared brick canals is the rectangular 
section that is easy to build, can be waterproofed and is easy to maintain. The main canals will 
be designed using a rectangular section while a trapezoidal section will be adopted for 
secondary canals. 
 
109. Based on Manning’s formula, the design discharge determination is calculated :- 
 

               VAQdesign  (m3) 

 
Where: A = wet cross section of the canal (for trapezoidal section) in meters; 

        hmhbA               (m2) 
 V = velocity of flow in meter per second 

                        2

1

3

21
SR

n
V   

 R = hydraulic radius in meters 

         
P

A
R   

 P = wet perimeter in meter (for trapezoidal section) 
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The net discharge is :- 
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i
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Where: q water duty (l/sec/ha) 
 
 Ai Irrigated area (m2) 
 
 Ef Farm Efficiency 
 
The gross discharge in the canal or headwork:- 

         
c
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 Ec Canal Efficiency 
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D. Engineering Concept Drawings 

110. The following figures are the engineering concept drawing of the proposed irrigation 
rehabilitation based on the above design parameters. These have been used for estimating 
feasibility study cost estimates and in preparing the resettlement plan (in conjunction with the 
socio-economic survey of the four participating villages). 
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Figure WLD14.A2.1: Irrigation Plan of the Rehabilitation of Nam Haad Irrigation System 
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Figure WLD14.A2.2: Schematic Computation for Nam Haad Irrigation System 
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Figure WLD14.A2.3: Feasibility Plan of Nam Haad Weir 
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Figure WLD14.A2.4: Nam Haad Weir and Canal Section Drawings 

B-B 
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Figure WLD14.A2.5: Nam Haad Weir Longitudinal Section Drawings 

A-A
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Figure WLD14.A2.6: Nam Haad Main Canal Plan and Section Drawings 
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ASSOCIATED INITIATIVES 
 
A. Cost estimates for Associated initiatives 

111. Table WLD14.A3.1 present the indicative cost estimates for the associated investment in 
irrigation rehabilitation. The purpose of these investments are intended to improve the impact 
from the provision of incremental irrigation water through the resourcing and capacity building of 
existing technical extension services available in the kumban while group development 
initiatives are also included to better organize the management of the improved water resource 
amongst others. The catchment zoning initiatives are intended to modify land use practices in 
the catchment to stop the siltation of the reservoir constructed under the project. 
 

Table WLD14.A3.1: Associated Investment Cost Estimates 
 

No. Item Unit Quantity Unit Rate
Estimated 

Cost
($)

1 WUG Development and Support
1.1 WUG support (Election of WUA Executive Committee, Roles and 

responsibilities, WUG regulations, WUG registration, WUG 
participation in construction).

meetings 12 500               6,000                

1.2 WUG financial management training workshop 3 700               2,100                

1.3 Operation and maintenance training workshop 5 700               3,500                

1.4 Land use planning and zoning management training workshop 3 700               2,100                

2 Technical Extension -                     
2.1 On farm demonstration and field trials 3 demos /yr 15 1,000           15,000              
2.2 Farmers training on crop production techniques, producer group 

establishment, processing techniques, marketing study and 
value chain development plan .

workshops 5 700               3,500                

2.3 In-country study tour, field visit and farmer field school cross visits 3 1,000           3,000                
2.4 Household and community processing equipment pilots sets 12 200               2,400                

3 Catchment Land-use Zoning
3.1 Village consultations and participatory mapping village 8 600               4,800                
3.2 Catchment zoning plan preparation catchment 1 800               800                    
3.3 Land adjudication village 8 1,200           9,600                
3.4 Pilot reforestation of shifting cultivation areas/commercialized NTFP km2 8 1,000           8,000                

3.5 Monitoring village 8 300               2,400                

Total 63,200              
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SUBPROJECT INVESTMENT COST 
 
A. Cost of Works 

Table WLD14.A4.1: Cost of Works - Weir and Main Canal 
 

Item
Description Unit Quantity

Unit Price

($)

Total

($)
I  Headwork

I.1 Weir

1 Excavation m 3 5,850.0 3.3 19,360.38              

2 Compacted fill m 3 817.4 5.1 4,146.46               

3 Masonry Max 150 m 3 200.0 111.5 22,305.27              

4 Reinforced Concrete  Max 300 m 3 1,246.9 355.8 443,693.68            

7 Sluice gate (1.0mx1.m0x6.2m) set 2.0 3,034.0 6,067.96                

6 Sluice gate (1.0mx1.0mx5.2m) set 1.0 2,427.2 2,427.18                

Subtotal 498,000.93            

II Main Canal

II.1 RMC (0+000 to 1+941.08)

1 Stripping m 3 4,270.4 1.0 4,323.24               

2 Excavation m 3 3,255.8 2.6 8,342.20               

3 Compacted fill m 3 1,693.0 5.1 8,588.74               

4 Reinforced Concrete  Max 200 m 3 36.7 334.0 12,265.04              

5  Reinforced Concrete Max 150 m 3 184.4 157.0 28,942.60              

6 Brick  m 2 1,621.2 11.4 18,472.63              

Subtotal 80,934.45              

II.2 RMC1 (1+941.08 to 3+060.33)

1 Stripping m 3 2,350.4 1.0 2,379.53               

2 Excavation m 3 1,254.0 2.6 3,213.10               

3 Compacted fill m 3 1,010.7 5.1 5,127.49               

4 Reinforced Concrete  Max 200 m 3 20.6 334.0 6,870.69               

5  Reinforced Concrete Max 150 m 3 78.4 157.0 12,297.47              

6 Brick  m 2 805.9 11.4 9,182.76               

Subtotal 39,071.03                
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Table WLD14.A4.2: Cost of Works - Secondary Canals 
 

Item
Description Unit Quantity

Unit Price

($)

Total

($)

III Secondary Canal
III.1 LSC1 (0+000 to 0+376.04)

1 Stripping m 3 71.1 1.0 71.96                     
2 Excavation m 3 216.6 2.6 554.98                   
3 Compacted fill m 3 827.3 5.1 4,196.89                
4 Reinforced Concrete  Max 200 m 3 334.0 ‐                        
5  Reinforced Concrete Max 150 m 3 157.0 ‐                        
6 Brick  m 2 11.4 ‐                        
Subtotal 4,823.84                

III.2 LSC2 (0+000 to 0+388.10)
1 Stripping m 3 75.8 1.0 76.75                     
2 Excavation m 3 184.7 2.6 473.35                   
3 Compacted fill m 3 655.9 5.1 3,327.37                
4 Reinforced Concrete  Max 200 m 3 334.0 ‐                        
5  Reinforced Concrete Max 150 m 3 157.0 ‐                        
6 Brick  m 2 11.4 ‐                        
Subtotal 3,877.47                

III.3 LSC3 (0+000 to 0+456.30)
1 Stripping m 3 43.3 1.0 43.81                     
2 Excavation m 3 192.5 2.6 493.18                   
3 Compacted fill m 3 969.6 5.1 4,919.04                
4 Reinforced Concrete  Max 200 m 3 334.0 ‐                        
5  Reinforced Concrete Max 150 m 3 157.0 ‐                        
6 Brick  m 2 11.4 ‐                        
Subtotal 5,456.03                

III.4 LSC4 (0+000 to 0+160.00)
1 Stripping m 3 31.6 1.0 32.00                     
2 Excavation m 3 55.4 2.6 142.05                   
3 Compacted fill m 3 228.0 5.1 1,156.66                
4 Reinforced Concrete  Max 200 m 3 334.0 ‐                        
5  Reinforced Concrete Max 150 m 3 157.0 ‐                        
6 Brick  m 2 11.4 ‐                        
Subtotal 1,330.71                

III.5 LSC5 (0+000 to 0+097.34)
1 Stripping m 3 18.7 1.0 18.90                     
2 Excavation m 3 25.4 2.6 65.11                     
3 Compacted fill m 3 124.1 5.1 629.62                   
4 Reinforced Concrete  Max 200 m 3 334.0 ‐                        
5  Reinforced Concrete Max 150 m 3 157.0 ‐                        
6 Brick  m 2 11.4 ‐                        
Subtotal 713.63                   

III.6 LSC6 (0+000 to 0+236.88)
1 Stripping m 3 28.4 1.0 28.79                     
2 Excavation m 3 69.3 2.6 177.54                   
3 Compacted fill m 3 313.9 5.1 1,592.28                
4 Reinforced Concrete  Max 200 m 3 334.02               ‐                        
5  Reinforced Concrete Max 150 m 3 156.96               ‐                        
6 Brick  m 2 11.39                 ‐                        
Subtotal 1,798.61                
Total = (II.1+II.2+III.1+III.2+III.3+III.4+III.5+III.6) 138,005.76            
Grand Total= Total+I 636,006.69              
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IMPLEMENTATION SCHEDULE 

Indicative Activities 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Grant Approval
Grant Effectiveness

A. DMF
1 Phase I Subprojects (11)

1.01 Selection of FS, Detailed Design, Preparation of Bid Documents Consultants
request for EOI
Evaluation of EOI
Submission of Proposal  First Rank Firm
Negotiations for Consultant contracts
Mobilization

1.02 Preparation of Feasibility Study
community consultations
Surveys
Preparation of Resettlement Plan
Preparation of IEE and EMP
Preparation of GAP
Preparation of IPP
Preparation of preleminary design
Preparation of SIR
review and approval  of SIR

1.04 Preparation of Detailed design
Preparation of Detailed design
Approval  of Detailed Design

1.06 Preparation of Bidding Documents
Preparation of Bidding Documents
Approval  of Bidding Documents

1.07 Tendering for Construction work
Issuance of Tender documents
Preparation of tenders
Opening of Tenders
Evaluation of Tenders
approval  of Evaluation
Negotiations for construction
Contract Award

1.08 Selection of Supervision Consultants
request for EOI
Evaluation of EOI
Submission of Proposal  First Rank Firm
Negotiations for Consultant contracts
Mobilization

1.09 Construction of Subproject
Mobilization
Construction
Completion
Operation 
Supervision of construction

1.10 Selection of Monitoring Entities
request for EOI
Evaluation of EOI
Submission of Proposal  First Rank Firm
Negotiations for Consultant contracts
Mobilization

1.11 Monitoring of Safeguard provisions
1.12 Implementation of Safeguard Provisions

Implementation of Resettlement Plan
Implementation of EMP
Implementation of GAP
Implementation of IPP

2010 2014 201520122011 2013
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ECONOMIC AND FINANCIAL ANALYSIS 
 
A. Introduction 

112. The Nam Haad irrigation system is located in Pha Oudom District of Bokeo. The 
rehabilitation of this system involves the replacement of a wooden weir on the Nam Haad River 
with a more permanent cement structure somewhat upstream from the wooden one. Compared 
to the wooden weir, the cement weir will provide: (i) more secure wet season irrigation water; 
(ii) an expansion of the wet season command area; and (iii) a limited amount of dry season 
water for cash crops. The wooden weir was prone to frequent damage or even destruction by 
the river, causing interruptions to water delivery as well as the expenditure of great effort by 
water users to repair and/or replace the structure. The new system will be much more stable. 
 
113. In addition to weir construction, the Nam Haad canal system will be rehabilitated and 
expanded so as to irrigate 150 ha rather than the 90 ha being somewhat served by the wooden 
weir. The main canal will be cement and brick lined while the secondary canals will be earthen. 
 
B. Methodology 

114. In this economic and financial analysis all benefits and costs are examined in order to 
assess the viability of the subproject as well as to comment on its expected impact on various 
sectors of the local society, particularly the poor. For this analysis the costs and benefits within 
the Nam Haad irrigation command area are calculated for two alternative situations: “with” the 
project and “without” the project. The same irrigation command area will be examined in both 
scenarios --- namely the full intended area that will be irrigated once the new weir has been built 
and the canals have been rehabilitated and/or built. In the “without” project scenario part of this 
command area is not, in fact, irrigated. Never-the-less, the analysis must take account of what 
may be grown on this land “without” the irrigation that the canal rehabilitation will allow. The 
intent is to identify the incremental value of production allowed by the project (over its expected 
useful life) and compare this value to the incremental cost of implementing the project and of 
operating and maintaining the rehabilitated infrastructure over time. 
 
115. To develop a model for the analysis, certain assumptions are made regarding future 
practice (both “with” and “without” the Project) and about the valuation of inputs and outputs. 
These include: 
 

 Project life is counted as 25 years. That is, assuming adequate maintenance, the 
irrigation system should be able to maintain its expected benefits for 25 years before 
another major renovation may be required. 

 “Without” the project present cultivation patterns and technology are expected to 
continue for the life of the project. 

 “With” the project, the full command area is expected to continue to be irrigated 
throughout the life of the project, allowing farmers to adopt appropriate cropping patterns 
and technology. 

 Some agricultural outputs may be consumed within the household, but are valued as if 
sold. 

 Some agricultural inputs such as farm labor are provided by the farm household but are 
valued at the market rate as if hired. 

 Values are expressed in constant 2010 prices so as to exclude inflation. 
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 The Lao PDR Kip is the unit of account. The exchange rate used is KN8,220 per US 
dollar which is the existing rate at the time of this analysis. 

 
116. Financial prices used in this analysis were identified through field visits conducted by the 
PPTA team. These prices have been cross-checked with prices identified in other projects and 
in some secondary sources. 
 
117. In order to assess the Project’s contributions (and costs) to the economy of Lao PDR it is 
necessary to convert financial values into their economic equivalents. Economic valuations 
exclude transfers from one part of society to another (i.e. taxes and subsidies) and attempt to 
facilitate the comparison of project benefits and real opportunity costs to the economy by 
translating all prices into a common, undistorted footing. Basic assumptions (in addition to those 
above) used in the economic analysis include: 
 

 The use of a domestic price numeraire. 
 In the case of major tradable commodities (food grains and fertilizers), economic values 

are based on border parity prices. 
 For non-traded goods and services, a standard conversion factor (SCF) of 0.9 is used. 

For rural labor, a shadow wage rate factor (SWRF) of 0.8 is applied. The SWRF reflects 
the productivity of rural labor in the area. 

 Transfer payments such as taxes and subsidies are excluded in the calculation of 
economic values. 

 To calculate the economic net present value (ENVP) of the subproject a discount rate of 
12% is used as representing the opportunity cost of the capital invested. 

 
118. A summary table (Table WLD14.A6.1 located at the end of this economic and financial 
analysis) of selected results appears with the text of this analysis. Tables showing the flow of 
calculations can be found immediately following. Table WLD14.A6.2 and Table WLD14.A6.3 
shows the derivation of certain important internationally traded outputs such as rice and maize 
while Table WLD14.A6.4 does the same for internationally traded inputs such as fertilizers. 
Table WLD14.A6.5 lists farm-gate prices of inputs and outputs in financial terms and Table 
WLD14.A6.6 shows economic farm-gate prices. Command area land use “with” and “without” 
the Project over the life of the project appears in Table WLD14.A6.7 while Table WLD14.A6.8 
shows crop patterns in both scenarios. Crop yields used in the analysis are displayed in Table 
WLD14.A6.9 and total crop production in Table WLD14.A6.10. Incremental crop production due 
to the project is in Table WLD14.A6.11 and the total crop economic value “with” and “without” 
the project (and the resulting increment) is shown in Table WLD14.A6.12. Table WLD14.A6.13 
displays the crop inputs assumed to be used for crops grown within the command area and total 
(and incremental) economic crop production costs are calculated in Table WLD14.A6.14. 
Incremental farm labor due to the Project is figured in Table WLD14.A6.15. Net incremental 
crop benefits are in Table WLD14.A6.16. Project cost in economic terms appears in Table 
WLD14.A6.17 and the economic internal rate of return (EIRR) is calculated in Table 
WLD14.A6.18. 
 
C. Subproject Benefits 

119. The wooden weir to be replaced by this subproject investment provides some 
supplemental irrigation to the wet-season paddy crop on ninety ha. Water delivery, however, is 
unreliable. Not only does the ninety ha command area stretch the limits of the wooden weir 
technology but the Nam Haad river damages or washes out the weir a few times a year. At such 
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times, until the weir is repaired or replaced (using a large amount of labor and local lumber), 
very little land can receive irrigation water. Yields are affected negatively due both to this 
periodic water shortage as well as to farmers’ hesitancy to use larger amounts of high-yielding 
inputs on their crops due to the insecure nature of the water supply. 
 
120. “Without” the project, then, yields can be expected to remain rather limited for wet-
season paddy. “With” the project, however, water can be expected to be reliably delivered to 
most of the present 90 ha as well as to an additional 60 ha of land that currently grows mostly 
non-irrigated paddy plus some amount of non-irrigated maize during the wet season.5 In 
addition, the weir will store sufficient water for the irrigation of about twenty ha of dry season 
cash crops --- for which soybeans and peanuts are used as proxies within this analysis. 
“Without” the project there is some dry-season non-irrigated maize that is grown on some of the 
land and this will probably continue even under the “with” project scenario. The remainder of the 
land is fallow during the dry season under both “without” and “with” project conditions. 
 
121. The net value of incremental crop production has been calculated for each year 
throughout the life of the project for the entire 150 ha command area to be serviced “with” the 
project. During the two years of construction it is assumed that the wooden weir’s irrigated area 
will temporarily contract and, as a result, the value of crop production may drop somewhat. After 
construction is completed, though, the value of incremental crop production will increase to 
reflect irrigated production on the entire command area of 150 ha. 
 
122. While the Nam Haad irrigation scheme is expected to have a productive life of at least 25 
years, a single year (arbitrarily chosen to be year 10) can be examined to provide a snapshot of 
the anticipated effects of the investment. In that year incremental production of paddy (“with” 
Project production on the 150 ha minus “without” Project production) will be 294 tonnes. Maize 
production will decline by 40 t (displaced by paddy), while there will be a new 15 t of soybeans 
and 18 t of peanuts produced as cash crops in the dry season. This incremental production will 
be worth KN748 million ($ 91 thousand) in constant 2010 purchasing power. Production costs, 
of course, will also increase as higher value crops are grown and more productive inputs are 
used. Incremental (economic) production costs can be expected to increase by KN147 million 
($18 thousand) within the command area --- leaving a net economic increase in crop income of 
KN600 million ($73,000). 
 
D. Subproject Cost 

123. The cost of the Nam Haad scheme will include the construction of a cement weir plus the 
rehabilitation of some canals and the new construction of others. The weir is actually being 
designed to service two schemes --- the Nam Haad system on the right bank of the river and the 
Nam Kha system on the left bank. The Nam Kha scheme is expected to get water for about 200 
ha of command area from the weir while, as noted above, the Nam Haad scheme will cover 150 
ha. The cost of the weir, as a result, is apportioned for this analysis according to the relative 
sizes of the command areas of the two schemes. The Nam Haad system is, then, allocated 
150/350 (or 42.9%) of the cost of the weir --- or KN1.75 billion (in financial terms). Including the 
costs for canals plus the cost for construction supervision, design, (etc.) the total financial cost 
of the scheme is KN3.24 billion. This cost has been converted into economic terms resulting in 
an economic cost total of KN3.13 billion. 
                                                 
5  As tail areas of most irrigation systems tend to receive less reliable water than the rest of the command area, a 

certain amount of land is assumed to be only unreliably irrigated even “with” the project. Even making this 
allowance, however, most of the command area should receive reliable and adequate water deliveries during the 
wet season. 
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124. Annual operation and maintenance (O&M) expenditure for the weir and its canals are 
assumed to amount to 3% of the construction cost --- while the more major periodic 
maintenance cost (roughly every eighth year) will be about 30%. It should be noted, however, 
that “without” the project the wooden weir would continue to impose a very heavy annual 
maintenance burden (in beneficiaries’ labor plus lumber) for repairs and replacement. The “with” 
project weir and its canals, while certainly requiring the application of regular maintenance 
resources, will not ordinarily disrupt crop production while repairs are being done. Maintenance 
can be expected to be done during non-crop periods. 
 
E. Economic Analysis 

1. Economic Returns 

125. To calculate the economic returns of the subproject the net incremental value of crop 
production (the main quantifiable benefit of the project) is determined for each year of project life 
and arranged as a stream of cash flow. Also arranged as an annual benefit is the O&M savings 
from not having to continually repair the old wooden weir technology of the “without” project 
scenario. Costs are similarly arrayed --- with construction costs falling in the first two or three 
years followed by annual maintenance costs in each subsequent year and a somewhat more 
major periodic maintenance expenditure every eighth year after construction. To calculate the 
cash flow of net project economic benefits the cost cash flow is subtracted from the benefit cash 
flow. 
 
126. The Nam Haad irrigation subproject is expected to be economically viable in that the 
calculated economic internal rate of return (EIRR) is 15.6% and the economic net present value 
(ENPV) of the investment is KN624 million (when applying a discount rate of 12%). 
 

2. Sensitivity Analysis 

127. The reported economic returns of the subproject are based upon the assumption that 
costs and benefits over the life of the project will be as calculated. The future, of course, may 
not perfectly follow that assumption. It is useful to examine particular risks and check what 
difference they may make to the economic returns of the project. Some of these risks include 
the following: 
 

 Investment Cost: While care has been taken to accurately estimate the cost of the Nam 
Haad investment, it is of course possible that actual costs may be higher than the 
calculated amount. A twenty percent increase in investment cost will cause the EIRR to 
fall to 12.7%. The sensitivity factor6 is 0.92 and the level of cost increase at which the 
EIRR falls below the acceptable 12% level (the switching value)7 is at a 26% increase in 
cost. 
 

                                                 
6  Sensitivity is the absolute value of the percent change in the EIRR divided by the percent change in the risk factor 

(such as cost). A sensitivity level that is significantly greater than 1.0 indicates that a percent change in the risk 
factor will cause a change in the EIRR of more than one percent of its base case value --- indicating a relatively 
high degree of volatility. A relatively low degree of volatility would be indicated by a sensitivity factor level that is 
substantially less than 1.0. 

7  The switching value is the percent change in the risk variable that will make the EIRR fall to the level of the 
opportunity cost of capital (which is assumed to be 12%). 
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 Command Area: If the Nam Haad scheme’s benefited area (the full 150 ha of “with” 
project irrigation coverage) turns out to be less than anticipated, the economic returns 
can be expected to decrease from their base-case level. A twenty percent decrease in 
anticipated command area will cause the EIRR to fall to 10.5% which is below the 
assumed opportunity cost of capital. The sensitivity factor is 1.64 (indicating a much 
larger volatility for this risk factor than for cost) and the switching value is at 85.7% of the 
full expected command area. In order to maintain service to the full command area 
adequate annual operation and maintenance (O&M) must be performed over the life of 
the project --- along with more substantial periodic maintenance every eight to ten years. 
 

 Dry Season Irrigated Area:  While it is expected that the weir will be able to provide dry 
season irrigation for 20 ha, it is possible that there will be a shortfall to this target. A fifty 
percent decrease in dry season irrigated area can be expected to cause the EIRR to fall 
to 14.2%. The sensitivity factor is 0.18 and there is no switching value even if dry season 
irrigated area falls to zero ha. 
 

 Cash Crop Adoption:  Even if the amount of dry season irrigated area is as expected, 
farmer adoption of higher value cash crops may be in question. If it is assumed that only 
half (i.e. 10 ha) of the expected dry season irrigated area is devoted to cash crops 
(soybeans or peanuts are used as proxies for cash crops), the EIRR will drop to 15.4%. 
The sensitivity factor is 0.03 and again there is no switching value even if cash crops fall 
to zero ha. It is assumed here that any dry season irrigated area not sown to cash crops 
will be used for irrigated maize, maize being a crop that local farmers are used to 
growing. 
 

 Rice Price: Rice is the primary irrigated crop in the subproject area. As a result, the price 
of rice can be expected to have an influence on investment profitability. If the price of 
rice (and its future projections) were to decrease (relative to other prices in the economy) 
by twenty percent the EIRR will decrease to 11.4%. The sensitivity factor in this case is 
1.35 and the switching value is at 83% of the predicted level used in the base case 
scenario. 
 

 Life of Project: Project sustainability is a concern for all infrastructure projects. Poor 
quality of construction and/or inadequate maintenance can lead to a greatly reduced 
period of time during which the project generates benefits (the “life” of the project). It has 
been assumed that, with adequate O&M, the Nam Haad irrigation subproject will last for 
at least twenty-five years. If project life actually turns out to be 20 years (80% of the 
assumed 25 year life) the EIRR will fall to 14.8% --- and if the project life is only 15 years 
the EIRR will be 13.2% (all other things staying the same as in the base case). While the 
sensitivity factor is quite low for such levels of project life decrease, the returns fall off 
rapidly when the project life drops much further. The switching value is at 14 years of 
project life. 

 
128. The economic returns of the Nam Haad subproject, while being fairly attractive, are 
particularly at risk if the full planned command area is not attained. Also of concern is the future 
price of rice. And effective maintenance, allowing for an acceptable life of the project, is a basic 
assumption for the profitability of this investment. 
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3. Household Returns 

129. There are four villages having some land within the proposed command area of the Nam 
Haad irrigation scheme. They are: Ban Xay Oudom, Ban Thinh Keo, Ban Phonexay and Ban 
Phiengkham. Between them these villages have 610 households --- half of which (305 hhs) are 
assumed to farm land within the 150 ha command area of the subproject. The average farm 
size is 0.49 ha --- though household holdings are often composed of a number of smaller 
parcels. If the “average” farm can be assumed to have representative proportions of irrigated 
and non-irrigated command area land “without” the project, this household land will be able to 
produce KN2.24 million ($272) in incremental net crop income “with” the project in the snapshot 
year 10. Assuming a household size of 5.6 persons, this means that per person incremental net 
crop income will increase by KN400,000 ($49) per year “with” the Project. 
 
130. The expected incremental net crop income per household due to the project should 
provide ample incentive to farmers to adopt higher yielding crop technologies and cash crops 
made possible by the improvements in irrigation. In addition, this level of incremental income 
demonstrates an ability to handle O&M duties and costs falling to the individual households. 
“With” the project each household can expect to shoulder about KN318,000 (in financial terms) 
of O&M duties and costs. Much of this will be in the form of contributed labor. It should also be 
noted that “without” the project, the old weir requires an average annual contribution equivalent 
to about 12 days of labor plus some logs --- valued, in total, at about KN276,000 in financial 
terms. 
 
131. This calculation of the incremental net crop income noted above assumes that all labor 
inputs are a cost (valued at the going rate for farm labor in the area). “With” the project, 
however, different cropping patterns and increased crop inputs will be applied compared to the 
“without” project situation. These differences will call for an increased amount of farm labor. For 
the part of the incremental labor that is drawn from the farm household itself, these “wages” 
comprise part of incremental household income that is an addition to incremental net crop 
revenue --- although the additional time commitment to on-farm work may partly have an 
opportunity cost of work and income off the farm. For the “average” household the incremental 
labor requirements in year 10 come to 6.7 days a year --- or KN134,000 ($16) in financial terms. 
That part of this figure that is not hired labor and is not off-set by lost employment opportunities 
off the farm represents an increase in household income. That portion of the figure that goes 
toward hired labor can be seen as income for other households (which may or may not have 
land within the command area). 
 
132. In addition to the quantified benefits associated with crop production which have been 
included in this analysis there are additional, less easily quantified benefits associated with this 
subproject. For example, increased food production may provide better food and health for 
farmer families. Also, main and secondary canals generally are associated with access paths 
along their lengths. These paths also serve as ways for people to get to their fields --- and for 
some households may provide easier access to area schools and clinics, etc. 
 
F. Poverty Impacts 

133. One of the objectives of the overall Project is to reduce poverty. It is necessary, 
therefore, to examine the extent to which the poor will benefit. Information provided indicates 
that 44.9% of the households in the villages associated with the Nam Haad irrigation scheme 
are poor. That would be 137 households out of the 305 total. While the actual location of the 
farms of the poor households is not known, it is likely that a high proportion of these farms are in 
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the non-irrigated (“without the project”) portion of the command area. This non-irrigated area 
produces much less value in the way of crops per ha than does the area irrigated (“without” the 
project) by the wooden weir. A way of calculating the amount of incremental crop benefit going 
to poor households is to assume that all of them farm in this non-irrigated section of the 
proposed scheme. A further assumption is that poor households have an average farm size that 
is 50% of that of the over-all average farm size in the area. The 137 poor households, then, 
have farms of an average 0.25 ha. In aggregate these poor farm households can be expected to 
have incremental net crop income from the project of KN151.1 million (in the year 10 snapshot). 
For the poor as a group, this is 24.6% of the over-all incremental net crop income from the 
project. This translates into incremental income per poor household incremental income of 
KN1.1 million ($134). 
 
134. For the same poor households the incremental labor inputs (in year 10) from the project 
come to 3.8 days per year --- which, at the wage for on-farm labor would be valued at KN77,000 
($9.40). A good deal of this figure is likely to be a net contribution to poor household income 
(though some may go to hired labor and some may represent an opportunity cost in regards to 
other paid jobs). 
 
135. Local poor households having some significant level of under-employment may well also 
share in the temporary work provided by the project’s construction activity. It is unclear from the 
cost estimates as to how many days of manual labor will be involved in construction or how 
much of that labor will come from the local area (rather than being brought in by the 
contractors). However, it is likely that a significant number of labor days will go to local 
households, many of them drawn from the poor. 
 
136. The above distributional picture is drawn in local financial terms. If the view is from the 
national level, an economic depiction of benefit distribution is somewhat different in regards to 
labor --- as labor’s opportunity cost elsewhere in the full economy must be taken into account. 
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Table WLD14.A6.1: Summary of Nam Haad Irrigation Rehabilitation Subproject 
 

Project Area:

Irrigated command area "with" subproject ha 150
2009 irrigated area ("without" subproject) ha 90

Incremental Subproject Output

Subproject

Expected incremental production (year 10 of subproject)

Rice t 294
Maize t (40)
Soybeans t 15
Peanuts t 18

Expected  Total incremental Net Crop Economic Value (year 10) million Kip 614

Household

Estimated Number of Benefited Households Number 305
Expected incremental production per household (year 10)

Rice kg 0.96
Maize kg (0.13)
Soybeans kg 0.05
Peanuts kg 0.06

Expected Incrmental Net Crop Financial Value per Household (year 10) million Kip 2.2
Percent increase in net crop income per household % 176%

The Poor

Percent Poor % 44.9%
Estimated Number of Poor Benefited Households Number 137
Total Incremental Net Crop Financial Value of the Poor million Kip 151

Share of the Poor in Incremental Net Crop Financial Value % 24.6%

Incremental Net Crop Financial Value per Poor Household million Kip 1.1

Costs:

Financial Cost million Kip 3,235
Economic Cost million Kip 3,099

Economic Returns:

EIRR (base case) % 15.6%
ENPV (base case) million Kip 624
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Table WLD14.A6.2: Derived Output Prices for Internationally Traded Rice 
 
(2010 Constant Lao PDR Kip) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

Rice paddy: (Export parity in 2010 currencies)a/

Thailand (current $)a/ $/t 460 462 470 470 470 470 473 475 478 480 483 483 483 483
Thailand (constant 2000 $)a/ $/t 381 380 382 382 381 381 381 381 382 382 382 382 382 382
MUV (2000=1.00)b/ 2000 1.21 1.22 1.23 1.23 1.23 1.23 1.24 1.25 1.25 1.26 1.26 1.26 1.26 1.26
MUV (2010=1.00)b/ 2010 1.00 1.01 1.02 1.02 1.02 1.02 1.03 1.03 1.04 1.04 1.05 1.05 1.05 1.05
Rice FOB Bankok (constant 2010 $) $/t 460 459 461 461 460 460 460 460 461 461 461 461 461 461
Quality Adjustmentc/ $/t 368 367 369 369 368 368 368 368 369 369 369 369 369 369
Freight, insurance, etc. $/t 20 20 20 20 20 20 20 20 20 20 20 20 20 20
CIF Vientiane $/t 348 347 349 349 348 348 348 348 349 349 349 349 349 349
CIF Vientiane in Kip d/ 000 Kip/t 2,861 2,853 2,868 2,866 2,863 2,861 2,862 2,864 2,865 2,867 2,868 2,868 2,868 2,868
Freight & handling Vientiane to project areae/ 000 Kip/t 76 76 76 76 76 76 76 76 76 76 76 76 76 76
Conversion to paddyf / 000 Kip/t 1,810 1,805 1,815 1,813 1,812 1,810 1,811 1,812 1,813 1,814 1,815 1,815 1,815 1,815
Milling charges net of bran value 000 Kip/t 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Handling and transport farm to mille/ 000 Kip/t 95 95 95 95 95 95 95 95 95 95 95 95 95 95
Economic Farmgate Price per tonne 000 Kip/t 1,715 1,710 1,720 1,718 1,717 1,715 1,716 1,717 1,718 1,719 1,720 1,720 1,720 1,720
Economic Farmgate Price per kg  Kip/kg 1,715 1,710 1,720 1,718 1,717 1,715 1,716 1,717 1,718 1,719 1,720 1,720 1,720 1,720

Rice paddy: (Import parity in 2010 currencies)a/

Thailand (current $)a/ $/t 460 462 470 470 470 470 473 475 478 480 483 483 483 483
MUV (2010=1.00)b/ 2010 1.00 1.01 1.02 1.02 1.02 1.02 1.03 1.03 1.04 1.04 1.05 1.05 1.05 1.05
Rice FOB Bankok (constant 2010 $) $/t 460 459 461 461 460 460 460 460 461 461 461 461 461 461
Quality Adjustmentc/ $/t 368 367 369 369 368 368 368 368 369 369 369 369 369 369
Freight & insurance Bangkok to Laos border $/t 20 20 20 20 20 20 20 20 20 20 20 20 20 20
CIF Vientiane $/t 388 387 389 389 388 388 388 388 389 389 389 389 389 389
CIF Vientiane inLao PDR Kipd/ 000 Kip/t 3,189 3,181 3,197 3,195 3,192 3,189 3,191 3,193 3,194 3,196 3,197 3,197 3,197 3,197
Transport to district level 000 Kip/t 76 76 76 76 76 76 76 76 76 76 76 76 76 76
Conversion to paddyf / 000 Kip/t 2,122 2,117 2,128 2,126 2,124 2,122 2,124 2,125 2,126 2,127 2,128 2,128 2,128 2,128
Milling charges net of bran value 000 Kip/t 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Handling and transport farm to mille/ 000 Kip/t 95 95 95 95 95 95 95 95 95 95 95 95 95 95
Farm-gate price 000 Kip/t 2,027 2,022 2,033 2,031 2,029 2,027 2,029 2,030 2,031 2,032 2,033 2,033 2,033 2,033
Economic Farm-gate price per kg Kip/kg 2,027 2,022 2,033 2,031 2,029 2,027 2,029 2,030 2,031 2,032 2,033 2,033 2,033 2,033

a/ WB Commodity Price Projections prepared January 7, 2010 for 2010,, 2011, 2012, 2015 and 2020 with other years interpolated.  (Thailand, 5% broken, white rice, milled, f.o.b. Bangkok)

b/ Manufacturing Unit Value Index

c/  Adjustment for Quality 20%
d/ Exchange rate of Lao PDR Kip per $ in August 2010: 8,220      
e/ Standard Conversion Factor (SCF) --- applied on half the amount of handling, tranportation and milling. 0.9          
f/ Conversion factor of paddy to rice 65%  
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Table WLD14.A6.3: Derived Output Prices for Internationally Traded Maize 

 
(2010 Constant Lao PDR Kip) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

Maize: (Import parity in 2010 currencies)a/

Maize: Gulf Port (in current $)a/ $/t 166 167 168 170 172 174 174 174 175 175 175 175 175 175
Maize: Gulf Port (in constant 2000 $)a $/t 138 137 138 139 140 141 140 140 139 139 138 138 138 138
MUV (2000=1.00)b/ 2000 1.20 1.22 1.22 1.22 1.23 1.23 1.24 1.25 1.25 1.26 1.27 1.27 1.27 1.27
MUV (2010=1.00)b/ 2010 1.00 1.01 1.01 1.01 1.02 1.02 1.03 1.03 1.04 1.04 1.05 1.05 1.05 1.05
Maize:  Gulf Port (in constant 2010 $) $/t 167 165 167 168 169 170 170 169 168 167 167 167 167 167
Freight & Insurance Gulf Ports to Laos border $/t 80 80 80 80 80 80 80 80 80 80 80 80 80 80
CIF Vientiane $/t 247 245 247 248 249 250 250 249 248 247 247 247 247 247
CIF Vientiane in Lao PDR Kip 000 Kip/t 2,027 2,017 2,027 2,037 2,047 2,057 2,051 2,045 2,039 2,033 2,027 2,027 2,027 2,027
Storage/marketing margin 5% 101 101 101 102 102 103 103 102 102 102 101 101 101 101
Transport to district level 000 Kip/t 143 143 143 143 143 143 143 143 143 143 143 143 143 143
Price at district center 000 Kip/t 2,271 2,261 2,271 2,281 2,292 2,302 2,296 2,290 2,284 2,277 2,271 2,271 2,271 2,271
Conversion to farm production (pre-processing) 65% 1,476 1,469 1,476 1,483 1,490 1,496 1,492 1,488 1,484 1,480 1,476 1,476 1,476 1,476
Less transport from farm and milling costsc 000 Kip/t 71 71 71 71 71 71 71 71 71 71 71 71 71 71
Farm-gate price 000 Kip/t 1,405 1,398 1,405 1,412 1,418 1,425 1,421 1,417 1,413 1,409 1,405 1,405 1,405 1,405
Economic Farm-gate price per kg Kip/kg 1,405 1,398 1,405 1,412 1,418 1,425 1,421 1,417 1,413 1,409 1,405 1,405 1,405 1,405

a/ WB Commodity Price Projections prepared January 7, 2010 for 2010,, 2011, 2012, 2015 and 2020 with other years interpolated.  (U.S. hard red winter, Gulf port)

b/ Manufacturing Unit Value Index

c/ Standard Conversion Factor (SCF) --- applied on half of transport and milling costs  
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Table WLD14.A6.4: Derived Input Prices for Internationally Traded Urea and DAP 
 
(2010 Constant Lao PDR Kip) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

Urea
Urea: Black Sea, bulk, spot, f.o.b (current $) $/t 225 185 190 193 197 200 209 218 227 236 245 245 245 245
Urea: Black Sea (2010 constant $) $/t 186 152 156 158 160 162 168 175 181 188 194 194 194 194

MUV (2000=1.00)b/ 2000 1.21 1.22 1.22 1.22 1.23 1.23 1.24 1.25 1.25 1.26 1.26 1.26 1.26 1.26
MUV (2010=1.00)b/ 2010 1.00 1.01 1.01 1.01 1.02 1.02 1.03 1.03 1.04 1.04 1.05 1.05 1.05 1.05

Urea: Black Sea (in constant 2010 $) $/t 225 184 188 191 193 196 203 211 219 226 234 234 234 234
Shipping to Vientiane $/t 80 80 80 80 80 80 80 80 80 80 80 80 80 80
CIF Vientiane $/t 305 264 268 271 273 276 283 291 299 306 314 314 314 314

Kip/kg 2,504 2,166 2,206 2,226 2,246 2,265 2,329 2,392 2,456 2,519 2,583 2,583 2,583 2,583
Local handling, transport and marginc/ Kip/kg 380 380 380 380 380 380 380 380 380 380 380 380 380 380
Economic farm gate price Kip/kg 2,884 2,546 2,586 2,606 2,626 2,645 2,709 2,772 2,836 2,899 2,963 2,963 2,963 2,963

a/ WB Commodity Price Projections prepared January 7, 2010 for 2010,, 2011, 2012, 2015 and 2020 with other years interpolated.  

b/ Manufacturing Unit Value Index

c/ Standard Conversion Factor (SCF) --- applied on half of transport and handling costs.

Table 2b:  Economic Price Estimates for Internationally Traded Inputs: DAP
Laos:  Northern Rural Infrastructure Development Sector Project

(2010 Constant Lao PDR Kip) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

DAP: U.S. Gulf, bulk, spot, f.o.b (current $) $/t 300 310 322 335 347 360 368 376 384 392 400 400 400 400
DAP: U.S. Gulf,  (constant 2000 $) $/t 249 255 264 273 283 292 297 302 306 311 316 316 316 316

MUV (2000=1.00)b/ 2000 1.20 1.22 1.22 1.22 1.23 1.23 1.24 1.25 1.25 1.26 1.27 1.27 1.27 1.27
MUV (2010=1.00)b/ 2010 1.00 1.01 1.01 1.01 1.02 1.02 1.03 1.03 1.04 1.04 1.05 1.05 1.05 1.05

Urea: Black Sea (in constant 2010 $) $/t 301 308 319 330 341 353 358 364 370 376 382 382 382 382
Shipping to Vientiane $/t 80 80 80 80 80 80 80 80 80 80 80 80 80 80
CIF Vientiane $/t 381 388 399 410 421 433 438 444 450 456 462 462 462 462

Kip/kg 3,129 3,188 3,278 3,370 3,463 3,556 3,603 3,651 3,698 3,746 3,794 3,794 3,794 3,794
Local handling, transport and marginc/ Kip/kg 380 380 380 380 380 380 380 380 380 380 380 380 380 380
Economic farm gate price Kip/kg 3,509 3,568 3,658 3,750 3,843 3,936 3,983 4,031 4,078 4,126 4,174 4,174 4,174 4,174

a/ WB Commodity Price Projections prepared January 7, 2010 for 2010,, 2011, 2012, 2015 and 2020 with other years interpolated.  

b/ Manufacturing Unit Value Index

c/ Standard Conversion Factor (SCF) --- applied on half of transport and handling costs.  
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Table WLD14.A6.5: Summary of Financial Prices 
 
(2010 Constant Lao PDR Kip) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

Outputsa/

Paddy Kip/kg 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000

     Strawb/ Kip/kg 200 200 200 200 200 200 200 200 200 200 200 200 200 200
Maize Kip/kg 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400
Peanuts Kip/kg 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000
Soybeans Kip/kg 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500

Inputsa/

Rice Seed improved Kip/kg 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
Rice Seed local Kip/kg 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Maize Seed hybrid Kip/kg 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000
Peanut Seed improved Kip/kg 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
Soybean Seed improved Kip/kg 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000
Urea Kip/kg 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000
DAP Kip/kg 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000
Organic Fertilizer Kip/t 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
Agro-chemicals Kip/l 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
Bags Kip/bag 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500
Farm labor Kip/day 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000

a/  Financial output and inputs prices are derived primarily from provinical and district offices, supplemented by on-farm interviews.
b/  Rice straw is valued as a percentage of paddy value: 10%  
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Table WLD14.A6.6: Summary of Economic Prices 
 
(2010 Constant Lao PDR Kip) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

Outputsa/

Paddy Kip/kg 2,027 2,022 2,033 2,031 2,029 2,027 2,029 2,030 2,031 2,032 2,033 2,033 2,033 2,033

     Strawb/ Kip/kg 203 202 203 203 203 203 203 203 203 203 203 203 203 203
Maize Kip/kg 1,405 1,398 1,405 1,412 1,418 1,425 1,421 1,417 1,413 1,409 1,405 1,405 1,405 1,405
Peanuts Kip/kg 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000
Soybeans Kip/kg 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500

Inputsa/

Rice Seed improved Kip/kg 4,500 4,500 4,500 4,500 4,500 4,500 4,500 4,500 4,500 4,500 4,500 4,500 4,500 4,500
Rice Seed local Kip/kg 2,027 2,022 2,033 2,031 2,029 2,027 2,029 2,030 2,031 2,032 2,033 2,033 2,033 2,033
Maize Seed hybrid Kip/kg 22,500 22,500 22,500 22,500 22,500 22,500 22,500 22,500 22,500 22,500 22,500 22,500 22,500 22,500
Peanut Seed improved Kip/kg 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000
Soybean Seed improved Kip/kg 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200
Urea Kip/kg 2,884 2,546 2,586 2,606 2,626 2,645 2,709 2,772 2,836 2,899 2,963 2,963 2,963 2,963
DAP Kip/kg 3,509 3,568 3,658 3,750 3,843 3,936 3,983 4,031 4,078 4,126 4,174 4,174 4,174 4,174
Organic Fertilizer Kip/t 90,000 90,000 90,000 90,000 90,000 90,000 90,000 90,000 90,000 90,000 90,000 90,000 90,000 90,000
Agro-chemicals Kip/l 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
Bags Kip/bag 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500
Farm laborc/

Kip/day 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000
a/  Financial output and inputs prices are derived primarily from provinical and district offices, supplemented by on-farm interviews.
b/  Rice straw is valued as a percentage of paddy value: 10%
c/  Farm labor day wages are adjusted by the shadow wage rate factor (SWRF): 80%  
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Table WLD14.A6.7: Irrigated Areas with and without the Subproject 
 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

sub-project year 1 2 3 4 5 6 7 8 9 10 25 26
Without Project

Wet Season
Well Irrigated ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Irregularly irrigated ha 90 90 90 90 90 90 90 90 90 90 90 90 90 90
Unirrigated ha 60 60 60 60 60 60 60 60 60 60 60 60 60 60
     Total Wet Season Area ha 150 150 150 150 150 150 150 150 150 150 150 150 150 150

Dry Season
Well Irrigated ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Irregularly irrigated ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unirrigated ha 150 150 150 150 150 150 150 150 150 150 150 150 150 150
     Total Dry Season Area ha 150 150 150 150 150 150 150 150 150 150 150 150 150 150

With Projecta/b/c/d/

Wet Season
Well Irrigated ha 0 0 0 0.0 60.0 120 120 120 120 120 120 120 120 120
Irregularly irrigated ha 90 90 90 63.0 46.5 30 30 30 30 30 30 30 30 30
Unirrigated ha 60 60 60 87.0 43.5 0 0 0 0 0 0 0 0 0
     Total Wet Season Area ha 150 150 150 150 150 150 150 150 150 150 150 150 150 150

Dry Season
Well Irrigated ha 0 0 0 0 10 20 20 20 20 20 20 20 20 20
Irregularly irrigated ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unirrigated ha 150 150 150 150 140 130 130 130 130 130 130 130 130 130
     Total Dry Season Area ha 150 150 150 150 150 150 150 150 150 150 150 150 150 150

a/  With Project command area is assumed to be ha: 150 Dry season irrigated area as percentage of wet season command area: 13.3%
b/  Construction starts after the rainy season of 2012 and goes through 2013 --- causing, during construction, a loss of 2013 irrigated coverage of:  30%
c/  System is assumed to be operational in 2014 with irrigation coverage maximized by 2015.  Partial benefits in 2014.
d/  Even with the Project, tail areas may expect to attain merely irrigular irrigation status rather than well irrigated status.  
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Table WLD14.A6.8: Cropping Patterns with and without the Subproject 
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

sub-project year 1 2 3 4 5 6 7 8 9 10 25 26
Without Project

Wet Season
Well Irrigated Paddy ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Irregularly Irrigated Paddy ha 90 90 90 90 90 90 90 90 90 90 90 90 90 90
Unirrigated Paddy ha 50 50 50 50 50 50 50 50 50 50 50 50 50 50
Unirrigated Maize ha 10 10 10 10 10 10 10 10 10 10 10 10 10 10
     Total Wet Season Area ha 150 150 150 150 150 150 150 150 150 150 150 150 150 150

Dry Season
Well Irrigated Paddy ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unirrigated Maize ha 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Irrigated Maize ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Soybeans ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peanuts ha 0 0 0 0 0 0 0 0 0 0 0 0 0
Fallow ha 120 120 120 120 120 120 120 120 120 120 120 120 120 120
     Total Dry Season Area ha 150 150 150 150 150 150 150 150 150 150 150 150 150 150

With Project
Wet Season
Well Irrigated Paddy ha 0 0 0 0.0 40.0 80 120 120 120 120 120 120 120 120
Irregularly Irrigated Paddy ha 90 90 90 63.0 66.5 70 30 30 30 30 30 30 30 30
Unirrigated Paddy ha 50 50 50 72.5 36.3 0 0 0 0 0 0 0 0 0
Unirrigated Maize ha 10 10 10 14.5 7.3 0 0 0 0 0 0 0 0 0
     Total Wet Season Area ha 150 150 150 150 150 150 150 150 150 150 150 150 150 150

Dry Season
Well Irrigated Paddy ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unirrigated Maize ha 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Irrigated Maize ha 0 0 0 0 6 12 8 4 0 0 0 0 0 0
Soybeans ha 0 0 0 0 2 4 6 8 10 10 10 10 10 10
Peanuts ha 0 0 0 0 2 4 6 8 10 10 10 10 10 10
Fallow ha 120 120 120 120 110 100 100 100 100 100 100 100 100 100
     Total Dry Season Area ha 150 150 150 150 150 150 150 150 150 150 150 150 150 150
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Table WLD14.A6.9: Crop Yields with and without the Subproject 
 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

sub-project year 1 2 3 4 5 6 7 8 9 10 25 26
Without Project

Wet Season
Well Irrigated Paddy t/ha 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Irregularly Irrigated Paddy t/ha 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Unirrigated Paddy t/ha 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Unirrigated Maize t/ha 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Dry Season
Well Irrigated Paddy t/ha 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Unirrigated Maize t/ha 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Irrigated Maize t/ha 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Soybeans t/ha 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Peanuts t/ha 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8

With Project
Wet Season
Well Irrigated Paddy t/ha 4.5 4.5 4.5 4.5 4.6 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7
Irregularly Irrigated Paddy t/ha 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Unirrigated Paddy t/ha 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Unirrigated Maize t/ha 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Dry Season
Well Irrigated Paddy t/ha 5.5 5.5 5.5 5.5 5.7 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8
Unirrigated Maize t/ha 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Irrigated Maize t/ha 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Soybeans t/ha 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Peanuts t/ha 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
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Table WLD14.A6.10: Crop Production with and without the Subproject 
 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

sub-project year 1 2 3 4 5 6 7 8 9 10 25 26
Without Project

Wet Season
Well Irrigated Paddy t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Irregularly Irrigated Paddy t 270.0 270.0 270.0 270.0 270.0 270.0 270.0 270.0 270.0 270.0 270.0 270.0 270.0 270.0
Unirrigated Paddy t 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0
Unirrigated Maize t 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0

Dry Season
Well Irrigated Paddy t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unirrigated Maize t 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0
Irrigated Maize t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Soybeans t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Peanuts t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

With Project
Wet Season
Well Irrigated Paddy t 0.0 0.0 0.0 0.0 184.0 376.0 564.0 564.0 564.0 564.0 564.0 564.0 564.0 564.0
Irregularly Irrigated Paddy t 270.0 270.0 270.0 189.0 199.5 210.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0
Unirrigated Paddy t 90.0 90.0 90.0 130.5 65.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unirrigated Maize t 40.0 40.0 40.0 58.0 29.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry Season
Well Irrigated Paddy t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unirrigated Maize t 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0
Irrigated Maize t 0.0 0.0 0.0 0.0 33.0 66.0 44.0 22.0 0.0 0.0 0.0 0.0 0.0 0.0
Soybeans t 0.0 0.0 0.0 0.0 3.0 6.0 9.0 12.0 15.0 15.0 15.0 15.0 15.0 15.0
Peanuts t 0.0 0.0 0.0 0.0 3.6 7.2 10.8 14.4 18.0 18.0 18.0 18.0 18.0 18.0
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Table WLD14.A6.11: Incremental Crop Production with and without the Subproject 
 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

sub-project year 1 2 3 4 5 6 7 8 9 10 25 26
Over-all Incremental Crop Production

Paddy
Wet Season well irrigated paddy t 0.0 0.0 0.0 184.0 0.0 564.0 564.0 564.0 564.0 564.0 564.0 564.0 564.0
Wet Season Irregularly Irrigated paddy t 0.0 0.0 0.0 -70.5 -81.0 -180.0 -180.0 -180.0 -180.0 -180.0 -180.0 -180.0 -180.0
Wet Season unirrigated paddy t 0.0 0.0 0.0 40.5 -24.8 -90.0 -90.0 -90.0 -90.0 -90.0 -90.0 -90.0 -90.0 -90.0
Dry Season well irrigated paddy t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Total paddy t 0.0 0.0 0.0 40.5 88.7 -171.0 294.0 294.0 294.0 294.0 294.0 294.0 294.0 294.0

Maize
Wet Season unirrigated maize t 0.0 0.0 0.0 18.0 -11.0 -40.0 -40.0 -40.0 -40.0 -40.0 -40.0 -40.0 -40.0 -40.0
Dry Season unirrigated maize t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry Season irrigated maize t 0.0 0.0 0.0 0.0 33.0 66.0 44.0 22.0 0.0 0.0 0.0 0.0 0.0 0.0
     Total Maize t 0.0 0.0 0.0 18.0 22.0 26.0 4.0 -18.0 -40.0 -40.0 -40.0 -40.0 -40.0 -40.0

Soybeans t 0.0 0.0 0.0 0.0 3.0 6.0 9.0 12.0 15.0 15.0 15.0 15.0 15.0 15.0

Peanuts t 0.0 0.0 0.0 0.0 3.6 7.2 10.8 14.4 18.0 18.0 18.0 18.0 18.0 18.0

Incremental Crop Production per Household

Number of Householdsa/ 305

Paddy t/hh 0.00 0.00 0.00 0.13 0.29 -0.56 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Maize t/hh 0.00 0.00 0.00 0.06 0.07 0.09 0.01 -0.06 -0.13 -0.13 -0.13 -0.13 -0.13 -0.13
Soybeans t/hh 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.04 0.05 0.05 0.05 0.05 0.05 0.05
Peanuts t/hh 0.00 0.00 0.00 0.00 0.01 0.02 0.04 0.05 0.06 0.06 0.06 0.06 0.06 0.06

a/  Figures in this table are hh averages only.  For a given location within the command area (CA) households will benefit in proportion to the amount of land in the CA that they have. In addition, hhs with irrigation water Without the 
Project will have less of an increment than hhs (Without the Project) that have no irrigation water.  Also, not all households grow the same proportionate mix of crops.  
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Table WLD14.A6.12: Incremental Economic Value of Production with and without the Subproject 
 
(2010 Constant Lao PDR Kip) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

sub-project year 1 2 3 4 5 6 7 8 9 10 25 26
Without Project Total Production Value 

Paddy
Wet Season well irrigated paddy million Kip 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wet Season Irregularly Irrigated paddy million Kip 547 546 549 548 548 547 548 548 548 549 549 549 549 549
Wet Season unirrigated paddy million Kip 182 182 183 183 183 182 183 183 183 183 183 183 183 183
Dry Season well irrigated paddy million Kip 0 0 0 0 0 0 0 0 0 0 0 0 0 0
     Total paddy million Kip 730 728 732 731 731 730 730 731 731 731 732 732 732 732
Rice straw million Kip 73 73 73 73 73 73 73 73 73 73 73 73 73 73
Maize
Wet Season unirrigated maize million Kip 56 56 56 56 57 57 57 57 57 56 56 56 56 56
Dry Season unirrigated maize million Kip 126 126 126 127 128 128 128 128 127 127 126 126 126 126
Dry Season irrigated maize million Kip 0 0 0 0 0 0 0 0 0 0 0 0 0 0
     Total Maize million Kip 183 182 183 184 184 185 185 184 184 183 183 183 183 183
Soybeans million Kip 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peanuts million Kip 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Without Project Production Valu million Kip 986 983 988 988 988 988 988 988 988 988 988 988 988 988

With Project Total Production Value a/

Paddy
Wet Season well irrigated paddy million Kip 0 0 0 0 373 762 1,144 1,145 1,145 1,146 1,146 1,146 1,146 1,146
Wet Season Irregularly Irrigated paddy million Kip 547 546 549 384 405 426 183 183 183 183 183 183 183 183
Wet Season unirrigated paddy million Kip 182 182 183 265 132 0 0 0 0 0 0 0 0 0
Dry Season well irrigated paddy million Kip 0 0 0 0 0 0 0 0 0 0 0 0 0 0
     Total paddy million Kip 730 728 732 649 911 1,188 1,327 1,327 1,328 1,329 1,329 1,329 1,329 1,329
Rice straw million Kip 73 73 73 65 91 119 133 133 133 133 133 133 133 133
Maize
Wet Season unirrigated maize million Kip 56 56 56 82 41 0 0 0 0 0 0 0 0 0
Dry Season unirrigated maize million Kip 126 126 126 127 128 128 128 128 127 127 126 126 126 126
Dry Season irrigated maize million Kip 0 0 0 0 47 94 63 31 0 0 0 0 0 0
     Total Maize million Kip 183 182 183 209 216 222 190 159 127 127 126 126 126 126
Soybeans million Kip 0 0 0 0 10 21 31 42 52 52 52 52 52 52
Peanuts million Kip 0 0 0 0 22 43 65 86 108 108 108 108 108 108

Total With Project Production Value million Kip 986 983 988 923 1,249 1,593 1,746 1,747 1,748 1,749 1,749 1,749 1,749 1,749

Incremental Economic Crop Production Value

Paddy million Kip 0 0 0 (90) 198 504 656 656 657 657 657 657 657 657
Maize million Kip 0 0 0 25 31 37 6 (26) (57) (56) (56) (56) (56) (56)
Soybeans million Kip 0 0 0 0 10 21 31 42 52 52 52 52 52 52
Peanuts million Kip 0 0 0 0 22 43 65 86 108 108 108 108 108 108
Total million Kip 0 0 0 (65) 261 605 758 759 761 761 762 762 762 762
Total in U.S. $ $ 0 0 0 (7,916) 31,801 73,636 92,215 92,366 92,539 92,599 92,659 92,659 92,659 92,659

a/  As the area irrigated during construction will be less than normal, there will be a decrease in irrigated crop production during that period.  
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Table WLD14.A6.13: Inputs Used for Incremental Production with and without the Subproject 
 
(Constant 2010 Lao PDR Kip for items in monetary units)

Without Project
Wet 

Season   
Well 

Irrigated 
Paddy

Wet 
Season 

Irregularly 
Irrigated 
Paddy

Wet 
Season 

Unirrigated 
Paddy

Dry 
Season 

Well 
Irrigated 
Paddy

Wet 
Season 

Unirrigated 
Maize

Dry 
Season 

Unirrigated 
Maize

Dry 
Season 
Irrigated 
Maize

Dry 
Season 

Soybeans

Dry 
Season 
Peanuts

Inputs amount/ha

Seed kg/ha 85 85 84 60 25 25 25 70 80
Urea kg/ha 50 50 100 50 50 100 50 50
DAP kg/ha 200 150 200 150 100 200 150 150
Agro-Chemicals l/ha 1 1 1 1 1 1 1.5 1.5
Bags #/ha 90 70 36 110 80 60 110 30 36
Land Preparation 000 Kip/ha 720 720 1000 720 900 900 900 900 900
Labor person-days 112 110 116 131 60 60 64 80 80
Processing (non-labor 000 Kip/ha 0 0 0 0 290 220 400 0 0

With Project
Wet 

Season   
Well 

Irrigated 
Paddy

Wet 
Season 

Irregularly 
Irrigated 
Paddy

Wet 
Season 

Unirrigated 
Paddy

Dry 
Season 

Well 
Irrigated 
Paddy

Wet 
Season 

Unirrigated 
Maize

Dry 
Season 

Unirrigated 
Maize

Dry 
Season 
Irrigated 
Maize

Dry 
Season 

Soybeans

Dry 
Season 
Peanuts

Inputs amount/ha

Seed kg/ha 85 85 84 60 25 25 25 70 80
Urea kg/ha 50 50 100 50 50 100 50 50
DAP kg/ha 200 150 200 150 100 200 150 150
Agro-Chemicals l/ha 1 1 1 1 1 1 1.5 1.5
Bags #/ha 90 70 36 110 80 60 110 30 36
Land Preparation Kip/ha 720 720 1000 720 900 900 900 900 900
Labor person-days 112 110 116 131 60 60 64 80 80
Processing (non-labor Kip/ha 0 0 0 0 290 220 400 0 0
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Table WLD14.A6.14: Total Economic Costs with and without the Subproject 
 
(2010 Constant Lao PDR Kip) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

sub-project year 1 2 3 4 5 6 7 8 9 10 25 26
Without Project Total Production Cost 

Paddy
Wet Season well irrigated paddy million Kip 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wet Season Irregularly Irrigated paddy million Kip 336 336 337 338 340 341 342 343 344 345 346 346 346 346
Wet Season unirrigated paddy million Kip 154 154 154 154 154 154 154 154 154 154 154 154 154 154
Dry Season well irrigated paddy million Kip 0 0 0 0 0 0 0 0 0 0 0 0 0 0
     Total paddy million Kip 490 490 491 492 494 495 496 497 498 499 500 500 500 500
Maize
Wet Season unirrigated maize million Kip 36 36 36 36 36 37 37 37 37 37 37 37 37 37
Dry Season unirrigated maize million Kip 100 99 100 100 100 101 101 101 101 102 102 102 102 102
Dry Season irrigated maize million Kip 0 0 0 0 0 0 0 0 0 0 0 0 0 0
     Total Maize million Kip 136 135 136 136 137 137 138 138 138 139 139 139 139 139
Soybeans million Kip 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peanuts million Kip 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Without Project Production Cos million Kip 626 625 627 629 631 632 634 635 636 638 639 639 639 639

With Project Total Production Cost
Paddy
Wet Season well irrigated paddy million Kip 0 0 0 0 161 324 487 489 490 492 493 493 493 493
Wet Season Irregularly Irrigated paddy million Kip 336 336 337 237 251 265 114 114 115 115 115 115 115 115
Wet Season unirrigated paddy million Kip 154 154 154 223 112 0 0 0 0 0 0 0 0 0
Dry Season well irrigated paddy million Kip 0 0 0 0 0 0 0 0 0 0 0 0 0 0
     Total paddy million Kip 490 490 491 460 524 589 601 603 605 607 609 609 609 609
Maize
Wet Season unirrigated maize million Kip 36 36 36 53 26 0 0 0 0 0 0 0 0 0
Dry Season unirrigated maize million Kip 100 99 100 100 100 101 101 101 101 102 102 102 102 102
Dry Season irrigated maize million Kip 0 0 0 0 25 50 34 17 0 0 0 0 0 0
     Total Maize million Kip 136 135 136 153 152 151 135 118 101 102 102 102 102 102
Soybeans million Kip 0 0 0 0 7 14 22 29 36 36 37 37 37 37
Peanuts million Kip 0 0 0 0 8 15 23 31 39 39 39 39 39 39

Total With Project Production Cost million Kip 626 625 627 613 691 770 781 781 781 784 786 786 786 786

Incremental Economic Crop Production Cost

Paddy million Kip 0 0 0 (32) 30 94 105 106 107 108 109 109 109 109
Maize million Kip 0 0 0 16 15 14 (3) (20) (37) (37) (37) (37) (37) (37)
Soybeans million Kip 0 0 0 0 7 14 22 29 36 36 37 37 37 37
Peanuts million Kip 0 0 0 0 8 15 23 31 39 39 39 39 39 39
Total million Kip 0 0 0 (16) 60 138 147 146 145 146 147 147 147 147
Total in U.S. $ $ 0 0 0 (1,934) 7,297 16,751 17,900 17,784 17,663 17,785 17,907 17,907 17,907 17,907
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Table WLD14.A6.15: Incremental Farm Labor due to the Subproject 
(2010 Constant Lao PDR Kip) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

sub-project year 1 2 3 4 5 6 7 8 9 10 25 26
Without Project Crop Labor Days

Paddy
Wet Season well irrigated paddy person-days 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wet Season Irregularly Irrigated paddy person-days 9,900 9,900 9,900 9,900 9,900 9,900 9,900 9,900 9,900 9,900 9,900 9,900 9,900 9,900
Wet Season unirrigated paddy person-days 5,800 5,800 5,800 5,800 5,800 5,800 5,800 5,800 5,800 5,800 5,800 5,800 5,800 5,800
Dry Season well irrigated paddy person-days 0 0 0 0 0 0 0 0 0 0 0 0 0 0
     Total paddy person-days 15,700 15,700 15,700 15,700 15,700 15,700 15,700 15,700 15,700 15,700 15,700 15,700 15,700 15,700
Maize
Wet Season unirrigated maize person-days 600 600 600 600 600 600 600 600 600 600 600 600 600 600
Dry Season unirrigated maize person-days 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800
Dry Season irrigated maize person-days 0 0 0 0 0 0 0 0 0 0 0 0 0 0
     Total Maize person-days 2,400 2,400 2,400 2,400 2,400 2,400 2,400 2,400 2,400 2,400 2,400 2,400 2,400 2,400
Soybeans person-days 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peanuts person-days 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Without Project Labor Days person-days 18,100 18,100 18,100 18,100 18,100 18,100 18,100 18,100 18,100 18,100 18,100 18,100 18,100 18,100

With Project Crop Labor Days

Paddy
Wet Season well irrigated paddy person-days 0 0 0 0 4,480 8,960 13,440 13,440 13,440 13,440 13,440 13,440 13,440 13,440
Wet Season Irregularly Irrigated paddy person-days 9,900 9,900 9,900 6,930 7,315 7,700 3,300 3,300 3,300 3,300 3,300 3,300 3,300 3,300
Wet Season unirrigated paddy person-days 5,800 5,800 5,800 8,410 4,205 0 0 0 0 0 0 0 0 0
Dry Season well irrigated paddy person-days 0 0 0 0 0 0 0 0 0 0 0 0 0 0
     Total paddy person-days 15,700 15,700 15,700 15,340 16,000 16,660 16,740 16,740 16,740 16,740 16,740 16,740 16,740 16,740
Maize
Wet Season unirrigated maize person-days 600 600 600 870 435 0 0 0 0 0 0 0 0 0
Dry Season unirrigated maize person-days 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800
Dry Season irrigated maize person-days 0 0 0 0 384 768 512 256 0 0 0 0 0 0
     Total Maize person-days 2,400 2,400 2,400 2,670 2,619 2,568 2,312 2,056 1,800 1,800 1,800 1,800 1,800 1,800
Soybeans person-days 0 0 0 0 160 320 480 640 800 800 800 800 800 800
Peanuts person-days 0 0 0 0 160 320 480 640 800 800 800 800 800 800
Total With Project Labor Days person-days 18,100 18,100 18,100 18,010 18,939 19,868 20,012 20,076 20,140 20,140 20,140 20,140 20,140 20,140

Incremental Labor Days
Paddy
Wet Season well irrigated paddy person-days 0 0 0 0 4,480 8,960 13,440 13,440 13,440 13,440 13,440 13,440 13,440 13,440
Wet Season Irregularly Irrigated paddy person-days 0 0 0 (2,970) (2,585) (2,200) (6,600) (6,600) (6,600) (6,600) (6,600) (6,600) (6,600) (6,600)
Wet Season unirrigated paddy person-days 0 0 0 2,610 (1,595) (5,800) (5,800) (5,800) (5,800) (5,800) (5,800) (5,800) (5,800) (5,800)
Dry Season well irrigated paddy person-days 0 0 0 0 0 0 0 0 0 0 0 0 0 0
     Total paddy person-days 0 0 0 (360) 300 960 1,040 1,040 1,040 1,040 1,040 1,040 1,040 1,040
Maize
Wet Season unirrigated maize person-days 0 0 0 270 (165) (600) (600) (600) (600) (600) (600) (600) (600) (600)
Dry Season unirrigated maize person-days 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dry Season irrigated maize person-days 0 0 0 0 384 768 512 256 0 0 0 0 0 0
     Total Maize person-days 0 0 0 270 219 168 (88) (344) (600) (600) (600) (600) (600) (600)
Soybeans person-days 0 0 0 0 160 320 480 640 800 800 800 800 800 800
Peanuts person-days 0 0 0 0 160 320 480 640 800 800 800 800 800 800

Total Incremental Labor Days person-days 0 0 0 (90) 839 1,768 1,912 1,976 2,040 2,040 2,040 2,040 2,040 2,040
     Incremental days/hha/ person-days 0 0 0 (0) 3 6 6 6 7 7 7 7 7 7
     Incremental fin. value of labor inputs/hh 000 Kip/hh 0 0 0 (6) 55 116 125 130 134 134 134 134 134 134
Incremental Fin. Labor Incomeb/ million Kip 0 0 0 (1,800) 16,780 35,360 38,240 39,520 40,800 40,800 40,800 40,800 40,800 40,800

a/  Some of the incremental days will be from family labor (to the extent that it is underemployed Without the Project) and the remainder will be  in the form of  hired labor.
b/  Labor income is at the average financial wage.  Some of this will go to hired labor.  The rest will go as a "wage" to family labor inputs --- increasing household income to the extent that that family labor would have been 
underutilized without the Project.  
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Table WLD14.A6.16: Net Incremental Economic Crop Benefits 
 
(2010 Constant Lao PDR Kip) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

sub-project year 1 2 3 4 5 6 7 8 9 10 25 26

Without Proj. Net Econ Crop Benefit miillion Kip 359 357 361 359 357 356 354 353 352 350 349 349 349 349
With Project Net Econ Crop Benefit miillion Kip 359 357 361 310 559 823 965 966 967 965 963 963 963 963

Incremental Economic Value of Production miillion Kip 0 0 0 (65) 261 605 758 759 761 761 762 762 762 762
Incremental Economic Crop Cost miillion Kip 0 0 0 (16) 60 138 147 146 145 146 147 147 147 147

Net Incremental Economic Crop Benefit miillion Kip 0 0 0 (49) 201 468 611 613 615 615 614 614 614 614

Incremental Average Crop Benefit per Householda/

     Number of households 305
     Economic benefits/hh 000 Kip/hh 0 0 0 (161) 660 1,533 2,003 2,010 2,018 2,016 2,015 2,015 2,015 2,015
     "Without" project financial crop income per hh 000 Kip/hh 1,309 1,302 1,313 1,308 1,302 1,296 1,291 1,286 1,281 1,276 1,271 1,271 1,271 1,271
     "With" project financial crop income per hh 000 Kip/hh 1,309 1,302 1,313 1,128 2,036 2,999 3,516 3,519 3,523 3,516 3,509 3,509 3,509 3,509
     Financial crop benefits/hh 000 Kip/hh 0 0 0 (179) 734 1,703 2,225 2,233 2,242 2,240 2,238 2,238 2,238 2,238
     U.S. $ equivalent/hh $/hh 0 0 0 (22) 89 207 271 272 273 273 272 272 272 272
     Percent increase in crop income per household % 0% 0% 0% -14% 56% 131% 172% 174% 175% 176% 176% 176% 176% 176%

Incremental Average Crop Benefits per Personb/

     Ave. number of persons/hh 5.6
     Economic benefits/person 000 Kip/person 0 0 0 (29) 118 274 358 359 360 360 360 360 360 360
     Financial benefits/person 000 Kip/person 0 0 0 (32) 131 304 397 399 400 400 400 400 400 400
     U.S.$ equivalent/person $/person 0 0 0 (4) 16 37 48 49 49 49 49 49 49 49

Incremental Ave. Financial Crop Benefits for Poor Households --- assumed to be located in "without" subproject unirrigated area

     Ave. farm size per household (ha) 0.49
     Unirrigated ha 'without' net cr. ben. million Kip 19 19 20 20 20 20 19 19 19 19 19 19 19 19
     Same ha 'with' net crop benefit million Kip 84 84 85 59 146 240 290 290 289 289 288 288 288 288
     Same ha incremental cr. Ben million Kip 65 65 65 39 127 220 271 270 270 269 269 269 269 269
     This figure per ha million Kip 1.1 1.1 1.1 0.7 2.1 3.7 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
     This figure per average household million Kip 0.5 0.5 0.5 0.3 1.0 1.8 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2

     Percent Households that are Poor 44.9%
     Households in without unirr. ha 122.0
     Number poor hh if all in this area 137
     Assumed poor hh farm size (ha) 0.25
     Incremental ben per poor hh million Kip 0.3 0.3 0.3 0.2 0.5 0.9 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1
     Total incremental ben of the poor million Kip 36.5 36.5 36.5 22.0 71.2 123.5 151.9 151.7 151.5 151.3 151.1 151.1 151.1 151.1
     Share of poor of total incremental benefits % 35.3% 26.4% 24.9% 24.7% 24.6% 24.6% 24.6% 24.6% 24.6% 24.6%

Incremental farm labor "income" of poor on own land

     Unirrig. ha "without" labor inputs person-days 6,400 6,400 6,400 6,400 6,400 6,400 6,400 6,400 6,400 6,400 6,400 6,400 6,400 6,400
     Same ha "with" labor inputs person-days 6,400 6,400 6,400 6,400 6,856 7,227 7,285 7,310 7,336 7,336 7,336 7,336 7,336 7,336
     Same ha incremental labor inputs person-days 0 0 0 0 456 827 885 910 936 936 936 936 936 936
     This figure per ha person-days 0.00 0.00 0.00 0.00 7.59 13.79 14.75 15.17 15.60 15.60 15.60 15.60 15.60 15.60
     This figure per poor hh person-days 0.00 0.00 0.00 0.00 1.87 3.39 3.63 3.73 3.84 3.84 3.84 3.84 3.84 3.84
     Equivalent financial wage/poor hh 000 Kip 0 0 0 0 37 68 73 75 77 77 77 77 77 77

a/  Variations in net incremental economic crop benefits are due to disturbances during construction, the phasing in of improved crops, and changes in certain projected crop and fertilizer prices.
b/  Note that household land that gets poor or no irrigation water without the Project will generate benefits larger than these average figures while household land already receiving reliable irrigation water without the Project will 
generate a smaller increment in income.  
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Table WLD14.A6.17: Economic Project Costs 
 
(2010 Constant U.S. Dollars and Lao PDR Kip)

Excavation Masonry Excavation Masonry
Compact fill Concrete Compact fill Concrete

Stripping Brick, Gates Strippinga/
Brick, Gates

Weir $ 23,507 474,494 18,805 474,494
Main Canal RMC $ 21,254 59,680 17,003 57,833
Main Canal RMC1 $ 10,720 28,351 8,576 27,433
Secondary Canal LSC1 $ 4,824 3,859
Secondary Canal LSC2 $ 3,877 3,102
Secondary Canal LSC3 $ 5,456 4,365
Secondary Canal LSC4 $ 1,331 1,065
Secondary Canal LSC5 $ 714 571
Secondary Canal LSC6 $ 1,799 1,439
Totals 73,481 562,525 58,785 559,760

Total Combined Construction Costs $ 636,007 618,545

     Weir Costs Attributable to Another 57.1% 284,572 281,885

     Subprojectb/

Net Nam Haad Construction Costs $ 351,435 336,659

Construction supervision, design, bid, 12% 42,172 40,399
     feasibility studies

Full Nam Haad Costs $ 393,607 377,059
million Lao Kip 3,235 3,099

a/  The functions of stripping, excavation and compacted fill are assumed to be largely performed by local manual labor.  To calculate economic 
costs, this labor has been adjusted by the SWR.  Of the remaining costs, the sluice gates, reinforced concrete and masonry prices are assumed 
to reflect their scarcity value to the nation.  Bricks, a local material, have been adjusted by the SCF in the calculation of economic costs.

FINANCIAL COSTS ECONOMIC COSTS

b/  The weir to be built for Nam Haad will also serve another subproject covering, perhaps, 200 ha.  Costs are apportioned according to the relative 
sizes of the expected command areas of the two schemes.  
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Table WLD14.A6.18: Economic Internal Rate of Return 
 
(2010 Constant Lao PDR Kip) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2036 2037

sub-project year 1 2 3 4 5 6 7 8 9 10 25 26

Net Incremental Economic Crop Benefit miillion Kip 0 0 0 (49) 201 468 611 613 615 615 614 614 614 614

Old system O&M savingsa/ miillion Kip 68 68 68 68 68 68 68 68 68

Full Nam Haad Economic Costs miillion Kip 294 1,402 1,402

O&M Costb/ miillion Kip 83 83 83 83 83 83 83 83 83

Net Project Economic Benefits million Kip (294) (1,452) (1,201) 453 596 599 601 600 600 600 600 600

EIRR % 15.6%
ENVP million Kip 624

68 million Kip
economic

b/  Relative to construction costs, annual O&M is assumed to be: 3% value
30%

     Relative to construction costs, more major periodic maintenance (occuring every 8th year) is assumed to be:

Sensitivity Analysis Switching 

% of New New Value

Base base Value EIRR % of base Sensitivity

Base EIRR (Option III costs) % 15.6%

Cost million Kip 3,099 120% 3,719 12.7% 126.0% -0.92

Command Area ha 150 80% 120 10.5% 85.7% 1.64

Dry Season Irrigated Area ha 20 50% 10 14.2% N/A 0.18

Cash Crop Adoption ha 20 50% 10 15.4% N/A 0.03

Rice Price World Bank Price Projections 80% 11.4% 83.0% 1.35

Life of Project Years 25 80% 20 14.8% 56.0% 0.25
Years 25 60% 15 13.2% 0.38

a/  The old wooden weir needed major repairs or replacement each year.  Costs are estimated at 12 days work per year from each household served by the weir plus 5500 trees (about 1000 5 to 6 times 
a year) valued at about 2,000 kip each.
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SOCIAL IMPACT ASSESSMENT 
 
A. Village Level Socio-Economic Survey Results8 

137. This social impact assessment follows on from the summary section presented in the 
main text for the feasibility study to avoid repetition. The tables presented below add further to 
the detail and were based on village head surveys, focus group discussions and household 
surveys carried out during the PPTA. 
 

Table WLD14.A7.1: Female Headed Household by %, Poverty and Village 
 

Female Headed Households 
Village 

Total 
HH FHH 

% FHH of 
Total HH 

Families 
HH 

Members 
Poor HH % Poor 

Thinh Keo 163 11 7% 11 49 9 82% 

Phonexay 91 15 16% 15 59 11 73% 

Pha Oudom 213 15 7% 15 75 6 40% 

Phiengkham 150 9 6% 11 27 6 55% 

Total 617 50 8% 52 210 32 62% 

 
Table WLD14.A7.2: Percentage of Female, Male Population Literate in Lao by Village 

 
Lao-Thai Mon-Khmer 

Village Female 
% 

Male 
% 

Average 
% 

Female 
% 

Male 
% 

Average 
% 

Thinh Keo 96 92 94 92 95 93 

Phonexay 67 100 83 70 62 67 

Pha Oudom 69 80 74 76 97 85 

Phiengkham 49 56 52 49 57 53 

Average 73 81 77 72 74 73 

 
138. Land titles, both certificates and tax receipt based, are all in the name of both the wife 
and the husband. Secure land title is only held for parts of the irrigated land holdings with others 
relying on tax receipts as proof of ownership. The most recent non-Lao-Thai arrivals rely on 
upland rice production for their livelihoods and have only temporary ‘right to use’ certificates for 
this land. Land holdings by type, area and ownership for each Village are detailed in Table 
WLD14.A7.4 (note: columns 5 and 9 are derived mechanically but does provide insight into 
likely land holding size). Pha Oudom has the largest share of irrigated land both by actual size 
and proportionally while Phiengkham has the smallest and the lowest percentage of household. 
 

                                                 
8 Households were also sampled from each of the four villages - due to time constraints results for these were not 

available by the 16th August 2010 deadline but will be included in the final report. 



 

 75

Table WLD14.A7.3: Number and % Landless HH, by Ethnicity and Village 
 

Lao-Thai Landless HH Mon-Khmer Landless HH 

Village 

Total 
HH 
per 

Village 

No. 
HH 

% of 
Total 
HH 

No. 
Poor 
HH 

% Poor 
of 

Landless 
HH 

No. 
HH 

% of 
Total 
HH 

No. 
Poor 
HH 

% Poor 
of 

Landless 
HH 

Thinh Keo 163 13 8% 7 54% 11 7% 9 82% 

Phonexay 91 1 1%   3 3% 3 100% 

Pha Oudom 213 25 12% 8 32% 5 2% 2 40% 

Phiengkham 150 11 7% 4 36% 12 8% 5 42% 

Totals 617 50 8% 19 38% 31 5% 19 61% 

 
…actually owning irrigated land. Rain-fed lowland is significant only for Thinh Keo village and it 
is possible that there is some blurring of boundaries between what is classified as irrigated and 
rain-fed lowland. Note; households in the four villages have land in both the Nam Haad and 
Nam Kha irrigation areas. 
 

Table WLD14.A7.4: Area of Irrigated and Rain-fed Lowland by Ownership by Village 
 

Irrigated Lowland Rain-fed Lowland 
Village 

Total 
HH Area 

(ha) 
HH 

owning 
Ave. 

ha/HH 
% HH 
owning 

Area 
(ha) 

HH 
owning 

Ave. 
ha/HH 

% HH 
owning 

1 2 3 4 5 = 3/4 6 = (4/2) 
x 100 7 8 9 = 7/8 10 = (8/2) 

x 100 

Thinh Keo 163 49.8 63 0.79 39 18.0 29 0.62 18 

Phonexay 91 38.5 57 0.68 63     

Pha Oudom 213 134.4 143 0.94 67     

Phiengkham 150 36.0 47 0.77 31 2.5 4 0.63 3 

Totals 617 258.7 310 0.83 50 20.5 33 0.62 5 

 
139. All villages have access to upland for cropping as well as home gardens. Phiengkham 
has the largest area of upland and the largest number of households farming these areas which 
are essentially farmed using swidden methods but with these lands, the rotation period has 
been shortened (compared to traditional fallow periods). Other land is also used for fish ponds, 
fruit trees and forest plantations. Altogether these lands total approximately 550 ha of 
agricultural land for the four villages. 
 
140. Rice is the main crop produced and in wet season 2009 the villages reported producing 
(area and respective yield in ha and tonne/ha): irrigated - 202/2.8, rain-fed lowland - 23/1.1 and 
upland - 145/1.2. For the 2009 dry season 136 ha of rice was planted yielding 2.3 tonne/ha. 
Cropped areas and yields have been similar since 2006, although 2008-2009 yields were down 
on previous years. There is an overall surplus production but this comes from Phonexay and 
Pha Oudom villages while Thinh Keo and Phiengkham have overall deficits (based on estimated 
needs). For individual households approximately 30% have rice deficits of ≥ 3 months duration 
and around 30% have sufficient / surplus rice production. Estimated household surplus / deficits 
for the past three years are in Table WLD14.A7.5 and indicate no significant change over this 
period. 
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Table WLD14.A7.5: Area of Upland and Home Garden by Ownership by Village 

 
Upland Home Garden 

Village 
Total 
HH Area 

(ha) 
HH 

owning
Ave. 

ha/HH 
% HH 

owning
Area 
(ha) 

HH 
owning 

Ave. 
ha/HH 

% HH 
owning

1 2 3 4 5 = 3/4 6 = (4/2) 
X 100 7 8 9 = 7/8 10= (8/2) 

X 100 

Thinh Keo 163 9.4 59 0.16 36 0.5 6 0.09 4 

Phonexay 91 19.7 25 0.79 27 7.4 14 0.53 15 

Pha Oudom 213 18.9 23 0.82 11 15.5 47 0.33 22 

Phiengkham 150 54.3 85 0.64 57 2.4 7 0.34 5 

Total 617 102.4 192 0.53 31 25.8 74 0.35 12 

 
 

Table WLD14.A7.6: Households with Rice Deficits 2007-09 
 

Rice Deficit Period % HH 2007 % HH 2008 % HH 2009 

Surplus Rice 16 17 16 

Rice Sufficient 18 18 18 

Rice Deficit 1-2 months 13 13 12 

Rice Deficit 2-3 months 16 15 17 

Rice Deficit 3-4 months 15 14 16 

Rice Deficit >4 months 17 16 16 

 
141. Rice, corn and all other major crops are sold at the farm gate with only cattle being taken 
to market. Generally farmers are unhappy with contract farming claiming contracts were not 
honored with traders either not arriving to take their products or being later than agreed and 
there were also complaints about long delays in payments. 
 
142. Credit is not widely used by villagers for agricultural purposes, as they have limited 
collateral, particularly those without secure land title. Interest rates for both the new bank and 
through informal money lenders is considered to be too high (4-10% monthly) and ventures 
other than rice growing too risky. 
 
B. Focus Groups Discussion Results 

143. Focus group discussions were held with women and men from each village and there 
was widespread support for the project. Summaries9 of main suggestions and issues from group 
discussions are summarized in Table WLD14.A7.7. 
 

                                                 
9 Full transcripts of the FGDs are available on request 
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Table WLD14.A7.7: Summary of Focus Group Discussions by Village and Topic 
 

Topic Village Women Men 

Irrigation 
Management 

Thinh Keo Nam Haad WUG works reasonably 
well, no fees collected but all 
expected to contribute labor for weir 
maintenance. Representatives from 
each village are on the WUG. Women 
provided names for potential 
candidates. 

Upland cropping is 3 year rotation - 
no real DAFO supervision. WUG 
costs each household around 
KN250,000 /year in actual costs to 
maintain weir. Uncertain about 
women on committees as they have 
never had experience and might not 
feel confident to control water 
distribution. 

 Phonexay Nam Kha WUG is very bad but good 
lessons for Nam Haad. Need 
representative from each ethnic group 
and each village. Women would have 
difficulty in committees that required 
attendance at night time but they are 
interested in role in committee, 
especially accounting and fee 
collection. Suggested two suitable 
candidates. 

Existing WUG for Nam Haad 
functions well, not fees collected but 
all contribute. Nam Kha WUG is not 
effective. Nam Haad WUG good 
control of water with fair system of 
rotating allowances for both wet and 
dry season crops. 

 Pha 
Oudom 

WUG for Nam Haad does not have 
complete committee, all HH 
contribute labor and materials for the 
weir. Willing to pay up to KN500,000 
/yr for reliable water supply. For new 
Nam Haad system need good 
representation from each village and 
management and allocation of water 
is going to be difficult. Possibly need 
extra gates. Have three female 
candidates for WUG. 

WUG at Nam Kha is not functioning 
and is due to current director. Minority 
support women on WUG others think 
not strong enough to argue with men 
over water distribution but could do 
fee collection and accounting. 

 Phieng-
kham 

Nam Kha WUG not effective and 
command area now larger than 
designed. Also worried about 
protection of water catchment area 
given large number of villages in the 
area and also local people use for 
wood collection and grazing. 
Nominated two women capable for 
WUG. 
 

Nam Kham WUG not well managed 
and Nam Haad needs to learn from 
this to avoid same problems. 
Concerned that Khmu women would 
find WUG work difficult due to Lao 
language limitations. 

Markets and 
Commercial-
isation of 
Agriculture 

Thinh Keo Upland farmers will not benefit but 
would like assistance with marketing 
their crops and technical support for 
upland farming. 
Not interested in credit for agricultural 
activities as interest rates too high - 
they have been offered loans from 
Nayobai Bank, money lenders and 
traders. 
 
 

Rice is the only safe crop - good 
market and good price. Difficult to find 
good markets for cash crops, have 
tried maize, peanuts and sesame but 
traders paid late and prices were low.

 Phonexay Rice is the best crop. Price of corn is Bad experience growing corn as price 
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Topic Village Women Men 

low compared to production costs. 
Marketing problems include language 
and levels of education. 

dropped from KN2,000 /kg in 2007 to 
KN500 /kg in 2010. Nayobai Bank 
offers loans but interest too high. Rice 
is the best crop as good market 
demand and price is steady. 

 Pha 
Oudom 

Rice is easy to market and each year 
traders come to buy but number of 
traders restricted by Province and 
therefore sellers are price takers. 
Prices are too low for other crops and 
problems with contract, especially for 
corn. 

Bad experience with non-rice cash 
crops - maize, peanut, sesame and 
chili due to traders paying lower 
prices than agreed and traders also 
come later to buy than agreed. 

 Phieng-
kham 

Last year poor rice yields and most 
had to borrow rice. One respondent 
owns small shop and she provides 
credit which is repaid with rice after 
harvest. None interested in taking 
loan for agricultural activities. 
 

Rice is the only secure crop. Bad 
experience with other cash crops – 
lack of competition in the market. 
Hope that they can get labor income 
from paddy land and double cropping.

Agricultural 
Production 

Thinh Keo DAFO not helpful and if they want 
new knowledge or advice generally 
seek it from sellers of agricultural 
inputs (usually Chinese traders). 

DAFO staff are not helpful so they 
tend to rely on Chinese input 
businesses. Tried SRI but still 
hesitant to use as high risk with 
snails. 

 Phonexay Half think DAFO is helpful and think 
their involvement is necessary in 
system management. Still not sure 
about SRI10. 

SRI introduced by DAFO but too time 
consuming and labor intensive. None 
satisfied with DAFO support - never 
there when needed and only come 
when they want data and there is 
never any feedback. 

 Pha 
Oudom 

DAFO do not provide sufficient TA, 
slow to respond and do not provide 
clear information. Some tried SRI and 
does give higher yield with lower 
inputs but difficult to manage and 
snails are a problem. 

None satisfied with DAFO support. All 
agree SRI increases yields but take 
longer time and snails are a problem. 
No transparency with regard to water 
fees paid in Nam Kha scheme. 

 Phieng-
kham 

Consider DAFO support to be 
inadequate and have not 
expectations of assistance from them. 
They learn by doing and sharing 
knowledge with other farmers. 

Aware of SRI but no one has applied 
the technique - some attended DAFO 
workshop. 

Grievance Thinh Keo Understand role of Village Mediation 
Unit but often find it most helpful to 
directly seek assistance from Lao 
National Front Chief. Land problems 
often have to be solved by DAFO. 

Mediation committee understood but 
think Chief of Lao Front is most useful 
person to assist in disputes. Land 
problems need DAFO involvement. 
Catchment area protection zoning will 
be difficult - may need to compensate 
people farming in that area. 
 

 Phonexay Not clear as to role of Mediation 
Committee. Think the village head is 

Understand that Mediation Committee 
exists and aware of role but confused 

                                                 
10 SRI is the acronym for System of Rice Intensification which needs less seed and produces increased yields but 

does require careful and labor intensive planting and management 
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Topic Village Women Men 

most helpful person in disputes. as to where to seek assistance with 
land disputes - either the Village Chief 
or DAF land management section. 

 Pha 
Oudom 

Understand role of Mediation 
Committee. Suggest that maybe 
should be used for WUG as 
committee members do not 
understand the law. 

Mediation committee and village 
authority working well together. For 
land problems go to land tax officer 
first and if they cannot solve then go 
to Mediation Committee and village 
authority. 

 Phieng-
kham 

Not very clear as to role of mediation 
committee generally think most 
problems can be solved at sub-village 
level. Are aware of representatives on 
the mediation committee. 

Understand role of Mediation 
Committee and it is functioning well. 
Do not think appropriate unit for land 
problems of for problems associated 
with the WUG. 
 

 
144. The FGD participants all supported implementation of the proposed irrigation system 
while realizing that benefits would mostly flow to those owning land within the system 
boundaries. Upland farmers hope for increased labor income and improved technical and 
marketing support for agriculture. 
 
C. Social Analysis 

145. The subproject area takes in four villages; Phonexay, Pha Oudom, Thinh Keo, and 
Phiengkham consisting of a total of 617 households and 3,303 persons. At the present time, 
these four villages own approximately 234 hectares11 of the irrigated land surrounding the 
villages, with households from Pha Oudom owning more than half of that area. Based on land 
ownership and from results of the focus group discussions (FGDs) Pha Oudom residents will 
benefit most from the subproject. The current ‘irrigated’ area is greater than that proposed under 
the subproject however not all of this land is cropped annually, just once every two or three 
years depending on water availability and rotational agreements. The subproject will enable 
intensification (increased frequency) of cropping in the area through increased reliability of water 
supply. 
 
146. Most villagers are from Bokeo and most land is held locally, but there are also new 
residents from nearby provinces attracted by the relatively cheap land prices and some land has 
been brought by investors, mainly from Houai Xay. Secure land title is only held for parts of the 
irrigated land holdings with others relying on tax receipts as proof of ownership. The most recent 
non-Lao-Thai arrivals rely on upland rice production for their livelihoods and have only 
temporary ‘right to use’ certificates for this land. In 2009 village land was allocated to new 
arrivals and landless for fruit tree and forest production. 
 
147. Those without irrigated land also support and express need for the project as it will 
increase the demand for farm labor and there will also be employment from construction 
activities. Many also expressed the view that increased rice production would lead to cheaper 
rice although all agreed that there was unmet demand for rice. Problems foreseen by the 
community centre around water and irrigation system management and protection of the 
catchment area as these have been the main issues for the adjacent Nam Kha scheme. 
 

                                                 
11 This includes land that is in the Nam Kha and other adjacent areas 
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148. All farmers expressed a desire to learn and adopt new technologies to increase 
productivity and would welcome improved government extension services which currently are 
not perceived as meeting their needs. They are also dissatisfied with contract farming 
particularly with regard to clarity of contract agreements and expressed a need for assistance in 
this area. Finally, farmers regard themselves a ‘price takers’ and would welcome increased 
levels of competition for their products in order to improve profits. 
 
149. Critical to success of the irrigation scheme will be effective management by the WUG 
and all farmers are aware of the current problems with the adjacent Nam Kha scheme and see 
this as an opportunity to apply lessons learned from that system. A further crucial element for 
long term sustainability of the system and that most farmers are aware of is the need to protect 
the water catchment area above the weir. 
 
150. The four villages are quite well served by public facilities, with education, health, water 
and sanitation, being within range of national averages and there is coverage for mobile and 
fixed telephony. 
 

4. Ethnic Minorities 

151. Most recently settled villages are the poorest and correlates with lack of ownership of 
irrigated or rain-fed lowland. The majority of the population is Mon-Khmer (63%) and have a 
disproportionate share of poor households (31% poor vs 7% of Lao-Thai). For vulnerable ethnic 
minority households the main benefits from the project will be in the form of increased 
opportunity for employment both through construction activities and through increased demand 
for farm labor from intensification of cropping. Increased wealth in the general community will 
also enhance general commercial opportunities which also have potential for benefitting 
vulnerable ethnic minorities directly and also indirectly through increased demand for private 
sector employment. 
 

5. Gender 

152. Women are greatly under-represented within the administrative structure of village level 
government and also within the management committees of the various working groups 
(including irrigation water user groups and domestic water supply groups). Women within the 
area often act as sole farmers and currently participate in the ongoing repairs to the temporary 
dam wall. They also operate businesses and manage the household finances in both the Lao-
Thai and Mon-Khmer ethnic groups. There is no real rationale or stated opposition to women 
taking on management roles and women are able to readily identify suitable candidates. 
Capacity building for women and gender awareness (mainstreaming) training is needed to 
facilitate increased participation by women in the public sphere. 
 
153. Female headed households are a particularly vulnerable group with 62% classified as 
poor. Most are widows and having smaller household sizes presumably there is less labor 
available even when they do own land. For households where there is the capacity to provide 
labor then preferential employment should be provided in terms of construction related activities. 
Inclusion of this group into capacity building activities should also be prioritized where this is 
appropriate. 
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6. Concerns and Recommendations 

154. While ‘redistributive benefits’ from the proposed subproject is not possible the general 
‘growth benefits’ should provide some benefits to the whole community. Measures to ensure 
that the most vulnerable members of the community can participate are set out in the 
Indigenous Peoples Plan and the Gender Action Plan. These consist generally of establishing 
preferential hiring practices for project related construction work and ensuring that capacity 
building activities are accessible for the poorest and most vulnerable. 
 
155. There are currently major problems with the adjacent Nam Kha irrigation scheme due to 
expansion of the irrigated area beyond design capacity and inability of the WUG to adequately 
manage the scheme. Resultant disputes within the community over access to water are very 
serious. All involved communities need to understand irrigation limits and these need to be 
enforced. Critically, the WUG needs to be perceived as being representative of the irrigators, 
have clearly understood roles and responsibilities and have the necessary skills to undertake 
these responsibilities. Water user fees need to be collected and accounted for transparently to 
ensure ongoing support for payment of the fees. WUGs while taking major responsibility for 
operation and maintenance of the system can never be left completely without external 
monitoring and support when required. 
 
156. There is increasing pressure on land surrounding the Nam Haad area and there are 
concerns that while it is essential that the water catchment area be protected this is going to be 
difficult in practice. It is understood that currently the catchment area is being used for collection 
and sale of firewood and for grazing cattle. An effective community consultation process needs 
to be undertaken and agreement reached on the size of the protection zone, allowable use and 
procedures for monitoring and enforcement (including penalties for infringements). If vulnerable 
households are going to be disadvantaged by exclusion from the zone the District will need to 
find alternatives options for these households. 
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INITIAL ENVIRONMENTAL EXAMINATION (AND ENVIRONMENTAL MANAGEMENT PLAN) 
 

I. INTRODUCTION 

157. The Northern Rural Infrastructure Development Sector Project (NRIDSP) will address 
key constraints to rural economic growth poverty reduction in the provinces of Oudomxay, 
Phongsaly, Luang Namtha and Bokeo, in the north of the country, consisting of infrastructure 
improvements and linked initiatives to maximize the ability of beneficiaries to add value to 
commodities they produce, capacity building in support of institutional development within the 
Ministry of Agriculture and Forestry (MAF) and in support of subproject implementation, and 
project management services. It is a sector project, and subprojects consisting of improvements 
to roads, irrigation systems and possibly rural water supplies, will be selected within the project 
provinces. The improvements will take account of increased frequency and intensity of extreme 
climatic events that are expected to result from continuing global climate change. 
 
158. The proposed Nam Haad Irrigation Scheme Rehabilitation is a subproject under the 
NRIDP. It is one of three core subprojects that have been selected for preparation under the 
Project Preparatory Technical Assistance (PPTA) for the NRIDP. The detailed feasibility study, 
including safeguards planning, are produced under the PPTA to demonstrate the level of 
subproject preparation required to meet Government of Lao and ADB requirements. The IEE is 
prepared according to the ADB’s Safeguard Policy Statement of June 2009 and the EIA decree 
of April 2010. 
 

II. DESCRIPTION OF THE SUBPROJECT 

A. Subproject Scope 

159. The subproject involving the replacement of an existing wooden pole temporary structure 
with a concrete reservoir wall approximately 6 m high that will capture wet season flows within 
the reservoir. This water will be used for downstream irrigation of an existing 90 ha irrigated 
area and for the development of an additional 60 ha of land suitable for paddy development 
(already cleared and under seasonal production) on the right bank of the Nam Haad River. The 
subproject will involve the rehabilitation of existing delivery canals and other water management 
structures together with the construction of canals in the incremental areas. Associated 
investments include: (i) support for WUGs established to operate and maintain the facility; 
(ii) resourcing the technical extension services to introduce modern production technologies, 
and (iii) catchment zoning and village land-use planning to ensure sustainability of the 
investment.  
 
B. Project Context 

160. The subproject is situated within Pha Oudom District, Bokeo. The beneficiaries inhabit 
four villages comprising a total of 620 households and 3,315 people. The area is largely hilly 
and home to a culturally diverse population where minority groups, collectively, form the 
majority. At the same time, many members of the various ethnic groups are relatively 
disadvantaged in terms of access to markets and services and the ability to take part in 
economic activity. Shifting agriculture takes place over much of the upland area. The practice 
has been established over centuries but has become problematic due to increasing pressure on 
the land from population and economic growth, and increasing exploitation of forests for timber. 
Increasing pressure leads to reduced fallow periods, and repeated clearance of vegetation for 
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the purposes of shifting agriculture results increased soil erosion, soil impoverishment and loss 
of biodiversity. 
 
161. The Lao PDR economy is heavily dependent upon agriculture, making up some 23% of 
GDP and a significant proportion of export revenue, and the livelihood source for 71% of the 
population. The country has seen a significant decline in poverty but the Northern Region has 
lagged behind in this respect and poverty remains persistently high. Some 37 of the 72 poor 
districts identified in the National Growth and Poverty Eradication Strategy are located in the 
Northern Region where 80% of all villages are classified as poor (equivalent to 43% of all 
households). The 1.6 million inhabitants depend on agriculture for their livelihoods, dominated 
by subsistence production with small areas of irrigated rice, more significant areas of upland rice 
and, recently, maize and tree crops (mainly rubber). 
 
162. While the sloping land in much of the terrain is marginal in terms of agricultural 
productivity, scope exists to improve productivity in some locations, particularly from irrigable or 
potentially irrigable areas, mainly on valley floors where soil quality is superior. Besides the 
limited areas for irrigated agriculture, the principal constraints on the rural economy are the 
limitations of the existing transport network, rudimentary and often poorly functioning irrigation 
systems, small-scale and dispersed production areas that result in marketing inefficiencies and 
reduced opportunity for co-operative action, a paucity of marketing options for smallholders, an 
underdeveloped private sector, limited technical support and limited access to rural finance. The 
situation is however changing under the influence of an improving inter-regional connectivity, 
increased interest in foreign direct investment and an upsurge of contract farming involving 
maize and other cash or tree crops. 
 
C. Area of Influence 

163. The principal area of influence is the command area of some 150 ha, comprising the 
existing area of 96 ha, and an additional 54 ha that will be brought into the scheme after the 
canal and headworks have been rehabilitated. The four villagers in the command area are Pha 
Oudom, Thinh Keo, Phiengkham and Phonexay villages. Further area of influence includes the 
weir and reservoir site. The catchment area of the Nam Haad River will also be subject to 
planned usage as a result of the associated investments in catchment zoning and village land-
use. Figure 1 shows the subproject location, location of the catchment area and command 
area. 
 

III. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

164. Government policy on environmental protection is expressed in the 6th National Socio-
Economic Development Plan (NSEDP) 2006-10 and statements relating to the preparation of 
the ensuing 7th NSEDP, 2011-15 confirm that environmental protection remains a priority 
focus.12 The formation of the Water Resources and Environment Administration (WREA) within 
the Prime Minister’s office in 2007 was a move to strengthen environmental protection and 
management. Specific policy for environmental management of investment projects is stated in 
the objectives for the Decree on Environmental Impact Assessment, April 2010 which states 
that all investment projects may create adverse environmental and social impacts are to be 
designed with the correct and appropriate environmental and social impact prevention and 
mitigation measures or environmental management and monitoring plans and social 
management and monitoring plans (Article 1). 

                                                 
12 Government of Lao PDR- Report on the Round Table Implementation Meeting, Vientiane, 3 Nov 2009. 
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Figure 1: Nam Haad Catchment and Scheme Command Area 
 

 
 
165. The law governing the protection of the environment, including the assessment and 
management of projects, is the Environmental Protection Law (EPL), 1999 which is further 
elaborated in the Decree on the Implementation of the EPL, 2002. Responsibilities and 
procedures for environmental assessment, together with requirements for environmental 
monitoring of projects, have been revised and are presented in the Decree on Environmental 
Impact Assessment (EIA Decree), dated April 2010. 
 
166. The Decree sets out the principal institutional arrangements, assigning primary 
responsibility for undertaking environmental assessment of projects to the project developer, 
which may be an individual or private sector entity as well as a government department. In the 
case of development projects, the relevant line ministry is responsible to review and assess 
draft environmental assessments and issue its own approval before submission to WREA and 
local administrations, as appropriate. WREA is responsible for review and approval of 
environmental assessment reports, co-ordination of monitoring and evaluation, and issuance of 
compliance certificates, acting through the head office in Vientiane or through its provincial 
departments. Public participation and discussion with local administrations is required 
throughout the environmental assessment process. 
 
167. Investment projects are categorized according to a schedule to the EIA Decree into 
Category 1 - small scale investments requiring an initial environmental examination (IEE) or 
Category 2 - large scale investments requiring an environmental impact assessment (EIA). 
Where a project is of a type that is not listed, an investment application is to be submitted to 
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WREA for screening. For irrigation projects, those with a command area of between 100 and 
2000 ha are included in Category 1, while those with a command area greater than 2,000 ha are 
included in Category 2. (The corresponding category in the ADB’s classification system is 
Category B, which, similarly, requires an IEE). 
 
168. Lao PDR is signatory to the following international environmental agreements: 
 

 ASEAN Agreement on the Conservation of Nature and Natural Resources; 
 Convention for the Protection of the World Cultural and Natural Heritage; 
 Agreement on the Cooperation for Sustainable Development of Mekong River Basin; 
 United Nations Convention to Combat Desertification; 
 United Nations Framework Convention for Climate Change; 
 Convention on Biological Diversity; 
 Montreal Protocol on Substances that Deplete the Ozone Layer; 
 Vienna Convention for the protection of the Protocol of the Ozone Layer; 
 Ozone Layer and the Montreal Protocol on Substances that Deplete the Ozone Layer; 
 Millennium Declaration; 
 Convention on International Trade in Endangered Species of Wild Fauna and Flora; 
 Stockholm Convention on Persistent Organic Pollutants; and 
 Wetlands of International Importance Especially as Waterfowl Habitat (Ramsar 

Convention). 
 
169. The Decree sets out in detail procedures, rights and responsibilities for the preparation 
and approval of IEEs and the preparation, approval, implementation and verification of 
environmental management and monitoring plans. 
 

IV. DESCRIPTION OF THE ENVIRONMENT 

A. Physical Resources 

1. Topography 

170. The Nam Haad River, at the site of the weir, is situated among low hills in undulating 
terrain. The command area is flat to undulating, situated on an elevated plateau. The elevation 
at the weir site is 420 m a.s.l. and the elevations over the command area vary between 400 and 
415 m a.s.l. 
 

2. Geology and Soils 

171. A geological map provided by the Department of Mines shows that the underlying rock in 
the area is primarily sedimentary rock formed from shallow water sediment, deposited in the 
Paleozoic era. Soils on the command area are alluvial, transported from parent material in the 
upper catchment that consists mainly of recently deposited, unconsolidated gravels, sand and 
clays. The soils are suited to intensive irrigated agriculture though yields are significantly 
improved through the application of mineral fertilizer. 
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3. Climate 

172. The Northern part of Lao PDR has a warm temperate climate13 dry winters and hot 
summers. The dry season occurs between November and February while the rainy season 
occurs between May and October. The dry season is generally cooler, though temperatures rise 
significantly in March and April prior to the onset of the rains. 
 
173. Detailed meteorological information was provided by the Department of Meteorology and 
Hydrology office in Vientiane. Rainfall is above 210 mm between May and September, peaking 
in August at 365 mm. In December and January the rainfall drops below 20 mm and can be as 
low as 12 mm in January. The dry season is particularly pronounced in the province. Rainfall 
varies significantly from year to year. Table WLD14.A8.1 shows the total rainfall figures for the 
years 1999-2006, 2003 and 2009 were particularly dry years. 
 

Table WLD14.A8.1: Total Rainfall in Bokeo, 1999-2006 
(mms) 

 
Year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Rainfall 1,651 1,865 2,078 1,961 1,435 1,750 1,628 2,130 1,770 2,437 1,403 

 
174. Temperature averages 25.3oC over the year, with lowest temperatures of around 14.6oC 
occurring in January and reaching 33.8oC in April. Monthly maximum temperatures are close to 
or above 30oC for most of the year. The relative humidity varies from 38% in February and 
March to around 95% in July, August and October. Evaporation averages 136.9 mm, exceeding 
110 mm for most of the year. 
 

4. Water Resources 

175. Nam Haad is one of many rivers that abound in the hills in northern Lao PDR. Water is 
relatively clean, though more turbid in the wet season and sensitive to land disturbance in their 
catchment areas. Flows are highly dependent on levels of rainfall and are therefore greatly 
reduced during the dry season. Data on stream flows has not been collected. The flow at the 
time of the site visit for technical feasibility study, during July which is more or less in the middle 
of the wet season, was estimated at 0.32 m3/s. 
 
176. Some groundwater is extracted from pumped wells and tube-wells or boreholes, serving 
individual homes or groups of homes in the area. Wells often do not yield water in the dry 
season. While suitable for small scale domestic use, groundwater yields are insubstantial and 
not suitable as a source for irrigation water for anything more than small vegetable gardens. 
There are no indications from geological information that any substantial groundwater reserves 
exist in the area. 
 

5. Ecological Resources 

177. Land in and around the subproject site is extensively cultivated, with thickets of trees 
occurring around homes and alongside waterways in some areas. Slopes surrounding the area 
have been subject to traditional shifting cultivation but currently bear mainly shrub vegetation, as 
tree cover near areas of habitation is seldom allowed to develop due to continued collection of 
                                                 
13 Peel, M. C., Finlayson, B. L., and McMahon, T. A; (2007), Updated world map of the Köppen-Geiger climate 

classification. Hydrology and Earth System Sciences, University of Melbourne. 
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fuel-wood and poles. Increasingly, land that is not used for irrigated agriculture is used for tree 
plantations. Tree crops include stands of teak trees, rubber trees and fruit trees such as longan, 
mango and citrus species. In more distant areas formerly cleared land has been left for longer, 
dense secondary forest is developing, and is inhabited by wildlife such as barking deer. 
Protected land within Bokeo is distant from the Nam Haad, the nearest being the Nam Ha 
National Biodiversity Conservation Area, some 10 km north of the subproject area. 
 
178. Pesticides use in the area is observed quite extensive in Bokeo as well as other northern 
provinces. Pesticides and other agro-chemicals are imported legally or illegally from China and 
Thailand. Farmers can buy these products easily in most provincial towns where labeling is poor 
and shopkeepers’ knowledge correspondingly poor.14 Although there are regulations and 
decrees on pesticide control and application, many of the chemicals stocked contain substances 
that are banned in Lao PDR. The Department of Agriculture within the Ministry of Agriculture 
and Forestry (MAF) has the mandate to control and manage the supply and trading of 
pesticides, and dealers are required to register at the Provincial Departments of Agriculture. 
 
179. Aquatic ecosystems in the uplands of Lao PDR are diverse and subject to a variety of 
anthropogenic factors, including aquaculture, fishing, the creation of rice paddies and the 
construction of dams and weirs. Main rivers, small streams, seasonal waterways, ponds, paddy 
fields, reservoirs and wetlands all contribute to the overall diversity of the aquatic ecosystem 
diversity. In rural upland areas, aquatic resources are important sources of protein in the local 
diet, dominated by fin fish although mollusks, crustaceans, insects, amphibians and reptiles 
from streams, ponds and other water bodies are also significant sources of protein. Aquaculture 
is practiced in and around the subproject area, both on a household scale and on a small 
commercial scale. The practice of dam and weir construction for hydropower and irrigation 
interrupts fish movements but also creates reservoirs in which aquatic organisms can thrive and 
where aquaculture can take place. The blockage of fish movements is of concern where 
migratory species are prevented from travelling between spawning and feeding grounds. These 
concerns are mainly associated with mainstream dams on larger tributaries of the Mekong. 
Further threats to aquatic ecosystems include over fishing, the use of damaging fishing 
techniques such as blasting and poisoning, upstream use of pesticides, release of pollutants 
and the introduction of exotic fish species for aquaculture. 
 

6. Items of Historical and Archaeological Significance 

180. Sites of religious and cultural significance in the project area include small temples in 
each village. In nearby Houai Xai, there are two larger temples and an abandoned French 
barracks, dating from the period between the late nineteenth century, and 1953 when Lao PDR 
was a French protectorate. The barracks are occasionally visited by tourists, but not maintained 
or managed as a cultural asset in any way. Temples are used regularly for worship and temple 
sites and buildings are well maintained. 
 

                                                 
14 Louanglath, K., Tiapangnavong, T and van der Wulp, H (2008). Pesticide Survey Northern Lao PDR, FAO project 

publication: GCP/RAS/229/SWE: Pesticide Risk Reduction in South East Asia. 
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B. Human and Economic Development 

1. Local Economy 

181. The local economy benefits from cross-border trade and a growing tourism industry in 
north western Lao PDR. Both tourism and trade benefit from the transport infrastructure at 
Houai Xai, including the international R3 road corridor, the river ports and the airport. 
 
182. The majority of the population in the subproject area comprises near-subsistence 
producers engaged in rice-based agriculture, and rearing livestock. Rice production generally 
features low inputs such as improved seeds/breeds and fertilizers. Most rice is consumed by 
producing households with less than 10% being marketed. Traditional production systems are in 
use and use predominantly household labor. However growth of agricultural output and 
particularly of cash crop and livestock production has resulted from increased domestic demand 
due to growing population with rising disposable incomes, improvements in the transport 
network, particularly with neighboring countries with which barriers to domestic and international 
are being reduced, and strong economic growth in these countries. 
 
183. Traditional rice production systems are giving way to more modern systems, largely as a 
result of government policies and market opportunities from the neighboring countries and land 
under irrigated rice in hilly parts of northern Lao PDR have increased four-fold. At the same 
time, maize areas have increased six-fold between 1995 and 2007, while upland rice has 
declined to 60% of its 1995 area. 
 
184. The area is favored both for accessibility to “eco-tourism” destinations and as a resting 
point for tourists travelling between PR China, Lao PDR, and Thailand. The main tourist 
attractions are tours organized from Houai Xai to visit sites in the Nam Ha National Biodiversity 
Conservation Area, which features conserved forest, wildlife viewing opportunities and 
traditional villages of certain tribal groups. The area is also well known for sapphires, which 
occur close to Houai Xai town, first discovered in 1890. A mine was later opened and run by 
Thai and French companies, ceased operation in 1999 but operation is now starting again. The 
company that is operating the mine has prepared and submitted an Initial Environmental 
Examination in accordance with Lao law. 
 

2. Land Use 

185. While irrigated agriculture can take place in lowland areas and valley floors, hilly areas 
were previously heavily forested and subject to a level of shifting cultivation that probably did not 
threaten the integrity of forest reserves. However with increases in population and economic 
activity, the pressure on land subject to shifting cultivation has intensified, leading to a search 
for more sedentary forms of land use. MAF’s Strategic Vision for the Agriculture and Forestry 
Sector involves a gradual expansion of market mechanisms to mountainous areas to help 
enable the transformation of traditional agricultural production and stabilize shifting cultivation 
activities. A further strategic vision on integrated watershed management (IWSM) is founded on 
the cause-impact linkage between land use practices in upper watersheds and their impacts on 
water downstream, and formed the basis of a “landscape continuum planning framework” 
developed by the MAF, which translates the IWSM into local level operational procedures. 
Participatory tools for planning that leads to improved and more sustainable land use include 
Agro-ecological zoning and participatory land use planning, preventing conflicts among land and 
resource users. The combination of the implementation of government policy in the uplands and 
developing markets has accelerated the transition from traditional livelihoods towards more 



 

 89

productive and cash crop oriented agriculture systems. Besides the implementation of 
government policy and market development, changes to sustainable land use patterns also 
require assurance of security of land tenure for rural households. A detailed analysis of 
constraints and opportunities for sustainable upland development and the role of land use 
planning and the development of zones for appropriate land uses has been undertaken as part 
of the PPTA and will guide support to land use planning to be undertaken during the sector 
project. 
 
186. However changes in the overall land-use patterns have taken place more rapidly in 
recent decades, featuring a reduction in cover and degradation in the quality of the natural 
forest with a decline of 27% in area and the unsustainable extraction of timber and non timber 
forest products (NTFPs). In the past 4-5 years, growing demand for land from neighboring 
countries has attracted investors either through contract farming and foreign direct investment in 
plantations such as concessions for rubber, sugar, and cassava production. While foreign direct 
investment should have positive impacts in terms of capital, technology transfer, and market 
access, such investments can also be a threat to biodiversity and long term integrity of soil 
cover, as well as unfavorable for local smallholders. This added pressure on land resources has 
further undermined smallholder access to their basic productive resource and in some 
instances, has contributed to further poverty. 
 

3. Quality of Life 

187. Poverty levels are significant, at around 33% in the subproject area. Improvements in the 
provision of electricity to all villages and improvements in the supply of clean water, has 
improved the quality of life but the limitations of the existing rural road network constrains the 
scope of economic opportunity as well as access to education, health services and markets. 
 
188. The district hospital reports high occurrences of diarrhea, typhoid and dysentery, with 
large fluctuations each year. A particularly high number of cases occurred in 2004, while in 
other years, these diseases have been less prevalent. According to data provided by the 
National Centre for Laboratory and Epidemiology, the most common diseases and complaints. 
 

4. Unexploded Ordinance 

189. Data on bombs dropped by US forces between 1968 and 1972 is available from the 
National Mines Regulatory Authority and has been reviewed. No sites occur within or around the 
Nam Haad weir site or command area. Records on any ordinance arising from ground fighting 
or from bombings by Southern Vietnamese, Lao or Thai air forces, are not available. However, 
on initial consultations respondents report no known occurrence of unexploded ordinance in the 
vicinity of the towns, or knowledge of ground or air strikes from which items of unexploded 
ordinance may remain. 
 

V. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

A. Method of Assessment 

190. Potential impacts have been assessed by means of site visits, discussions with local 
authorities and beneficiaries and the use of secondary sources of information. This section 
summarizes the potential environmental impacts and required mitigation, which is incorporated 
into the Environmental Management Plan prepared for this subproject. 
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B. Environmental Impacts Related to Location 

191. Some property will be affected by the scheme, both permanently through use for the weir 
and canal structures and temporarily during construction, for the storage of materials and 
equipment. Proposed works involve new weir and canal system construction and so permanent 
effects will be on some tree crops (teak, agar wood and mango) which have been surveyed and 
found to have a replacement cost of approximately KN31 million. For affected land, owners are 
willing to donate on a voluntary basis. The Resettlement Plan for the subproject will ensure that 
any loss of land or property will be subject to compensation in accordance with the 
Resettlement Framework for the proposed Project. 
 
192. As no substantial widening of the canal network is planned, no permanent restrictions on 
the movement of people and animals are likely. Existing canals will be rehabilitated or realigned 
as necessary, and the input of user communities in detailed design will enable some additional 
canal crossings to be provided at certain locations. There is no existing road in the command 
area. 
 
193. At present, none of the canals in the network are lined, and are therefore prone to 
substantial seepage losses, which will be significantly reduced by the proposed improvements. 
Surplus water flows into streams at the periphery of the network. With reduced seepage losses, 
more water will flow into these streams, however this is not likely to significantly affect the 
receiving waters, either positively or negatively. 
 
194. There are no areas of special ecological or biodiversity significance in or around the 
command area or within the catchment, the nearest protected area is about 10 km from the 
area. Local communities confirm that buildings or artifacts of cultural significance do not occur in 
the subproject area and that no fighting took place during the years of conflict that may have led 
to the placing of military ordnance in the subproject area. 
 
195. The existing weir is makeshift and constructed from branches, earth and sack cloth. It 
has to be repaired frequently and branches need to be cut from nearby trees or from more 
distant forested areas. The replacement of the weir with a permanent concrete structure will 
reduce pressure on trees and forest resources, as well as reduce the labor requirement for its 
upkeep. 
 
196. There are no roads in the subproject area. Vehicular access to the weir site will be 
required for construction and will constitute a temporary point of access. 
 
C. Environmental Impacts Related to Construction 

197. Impacts related to construction will be temporary in nature, and can in most cases be 
mitigated. Mitigation measures are listed in the Environment Management Plan (EMP) which is 
to be included in the bidding documents for contractors so that the cost of compliance with the 
mitigation can be included in the bid price. 
 
198. Excavation work, to prepare canals for the installation of lining and of borrow-areas will 
release silt, except when works take place during dry conditions. However if the works are 
controlled, quantities will be small, and will either be carried away by the irrigation water when 
the scheme is completed, or will settle on roads, paths and fields where it will not cause a 
problem. The use of silt fences will probably not be necessary for canal lining operations, but 
may be justified at borrow sites, if there is a risk of releasing significant quantities of silt from 
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these. Mitigation of any risks of silt runoff will be achieved by: (i) the placement (by the 
Contractor) of a site supervisor for all excavation work; (ii) confining excavation operations to 
the dry season (iii) use of silt traps where warranted, according to instructions from the 
construction supervisors, and (iv) disposal of spoil from excavation works at sites approved by 
the construction supervision agency. To the extent possible, spoil should be used as fill, for 
example backfilling of culvert walls. 
 
199. Construction operations may also involve the temporary closure of irrigation systems. 
Because construction will take place mainly during the dry season, this may have significant 
impacts on crops and livestock and on local livelihoods. In some situations this can be mitigated 
by the use of temporary diversions, either in channels or by the use of flexible pipes and pumps 
where necessary, however it is unlikely to be feasible to maintain full irrigation flows while the 
works are taking place. User communities will also be involved in scheme planning and 
construction, ensuring that local smallholders are aware of the construction schedule will further 
mitigate the effects of temporary closure. 
 
200. Excavation works will also release dust, which will be a potentially significant nuisance 
where it takes place close to peoples’ homes. Where excavation operations carried out during 
dry and windy weather are within 50 m of an occupied dwelling, excavated sites should be 
sprayed with water to control dust release. The operation of plant is not expected to cause a 
significant increase in air pollution, as most construction tasks are likely to involve hand labor. 
Only light plant such as cement mixers and water pumps are likely to be used. 
 
201. Similarly, as most construction will involve hand labor or small plant, noise nuisance is 
not expected to be significant. The location of the new weir is about 2 km away from the nearest 
village. 
 
202. Temporary use of land, including the construction of a temporary track for vehicular 
access to the weir site, will receive compensation in the form of rents payable during scheme 
construction period and land will be re-instated in accordance with the resettlement plan. 
 
203. The proposed of the temporary vehicle access track has yet to be identified. Due to the 
relief in the area, it is likely that some significant earthworks will be involved in constructing the 
track from the nearest road-head. Spoil from earthworks must be re-used to the extent possible, 
provided to local users for re-use, stockpiled for use when the site is reinstated, or disposed of 
at a suitable location approved by the supervising engineers. On completion of the works the 
track should be reinstated in accordance with the wishes of the affected landowners. 
 
204. While the Contractor will be encouraged to engage local people for the works, some 
skilled workers and possibly supplementary labor will need to be brought to the site from 
elsewhere in Lao PDR. These workers are likely to be accommodated in buildings rented by the 
Contractor, though temporary accommodation may also be built. Interactions with local 
residents can potentially lead to the spread of communicable diseases, or incidences of 
disharmony, and temporary toilet facilities can release raw sewage. These potential effects can 
be avoided or mitigated by: (i) consultation with local people on acceptable areas for siting of 
facilities; (ii) installation of suitable toilets such as pit latrines and grey water drainage facilities 
such as soakage pits; (iii) arrangements for collection of solid waste; (iv) briefing of workers and 
awareness raising of the local population on dangers of communicable diseases, and 
(v) assignment of responsibility for worker and local peoples’ welfare to a senior member of the 
Contractor’s staff. 
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205. Some construction operations, including excavations and use of plant and the use and 
handling of fuels or other hazardous materials will pose a small safety risk to workers and to 
local people. These will be mitigated by the allocation of responsibility for site safety to the 
Contractor’s site supervisory staff, who will ensure that all reasonable safety measures, such as 
use of safety clothing and equipment and placing of hazard warnings are taken. 
 
206. Fuels and hazardous materials may also cause soil contamination or pollution of 
waterways. These and safety hazards will be prevented either by exclusive use of commercial 
fuel providers operating nearby, or by the storage of fuel in designated, supervised areas that 
are clearly marked and have restricted access. These areas should be at least 20 m from the 
nearest watercourse. All machine waste will be deposited in sealed containers and removed 
from the site for recycling or safe disposal as appropriate. 
 
D. Environmental Impacts Related to Operation 

207. Agriculture practiced by beneficiary smallholders will intensify in areas beyond the 
current effective command area. This will bring significant long term benefit to users. Users who 
are not currently using water pumps to obtain irrigation water will begin to practice irrigated 
agriculture, or to resume irrigated agriculture if they were in areas where irrigation water was 
formerly available. Any increase in the use of agro-chemicals, particularly pesticides, can affect 
plant, animal and insect populations and lead to loss of biodiversity. A tendency to apply 
excessive agro-chemicals can be mitigated by the promotion of sustainable land-use practices 
such as: (i) the use of organic based pest control methods and informed use of mineral 
fertilizers; (ii) promotion of the concept of integrated pest management focusing on cost 
effective and environmentally friendly or benign pest management techniques, and (iii) emphatic 
discouragement of the use of persistent pesticides through awareness raising and training on 
the proper use of agro-chemicals by PAFO and DAFO extension workers. 
 
208. Long term effects on the aquatic ecosystem will be minor and result from the expansion 
of the command area, which will increase the extent of paddy fields which are seasonally 
inhabited by fish, molluscs, crustaceans and aquatic insects and the improved water storage 
resulting by the replacement of the weir, which will increase the size of the reservoir behind the 
weir. 
 
209. The intensification of agriculture will also lead to greater use of fertilizers. Surplus 
fertilizer, such as nitrogen compounds that are not taken up by plants or bound in the soil will 
raise the nutrient status of the water released at the outflow of the system, increasing the 
chemical oxygen demand of the water. If allowed to accumulate, or if insufficiently diluted when 
released into the receiving waters, the increased nutrient status may affect the aquatic 
ecosystem and lead to algal blooms. This risk can be reduced by information and training of 
farmers in informed use of mineral fertilizers, so that they are applied at optimal levels. Besides 
reducing environmental risks, this has the added advantage of reducing smallholders’ input 
costs. 
 
210. The incidence of waterborne diseases in local communes is significant. Irrigation water is 
used as a supplementary source for domestic purposes, and this practice will increase after 
construction when the more water may be flowing through the system. Risks will come both 
from waterborne pathogens and from any increase in ponding that may result from wastages as 
ponds provide a habitat for insect vectors of disease. These risks can be mitigated by: 
(i) promoting improved operation and maintenance of the schemes as part of training and 
support to water user groups so that blockages and ruptures causing water logging are rapidly 
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repaired, and (ii) raising awareness, during training and support to water user groups on the 
hazards posed by poor sanitation, water logging and use of untreated irrigation water for 
drinking. 
 
211. Competition with other water uses. Population growth and increasing incomes will place 
increasing demands for domestic water supply, as well as for irrigation. At present, the water for 
domestic use is obtained from a variety of sources including open wells and gravity fed supplies 
from streams. Water from the irrigation canals is used for washing and in some cases, drinking 
and cooking. In the long term, domestic supply may be installed, using a piped system, and 
possibly using the same source on the Nam Haad. The planning of cost effective and efficient 
water supplies, avoiding water use conflicts in the future will benefit from water resource data 
such as systematic recording of water levels in the reservoir. 
 
212. Also with increasing population and use of irrigated agriculture, the demand for irrigation 
water will grow and potentially lead to conflict among users. This can be substantially reduced 
by collaborative action among users to optimize the use of irrigation water and to ensure that 
allocations to all users, including those situated at the periphery of the network, are fair. 
 
213. As with all irrigation schemes, soil salinization may occur as a result of the accumulation 
of salts that are dissolved in the irrigation water, and upward transport of salt deposits in lower 
soil horizons in the case of over-irrigation. These risks are low for the scheme, as any salt not 
taken up by growing plants will be subject to natural flushing by rainwater in the wet season, 
and users consulted during the field visits confirmed that over-irrigation rarely takes place. Over-
irrigation is prevented both by the relative shortage of irrigation water towards the edges of the 
command area, by water regulation for areas closer to the primary canal. While salt build-up 
may occur in these areas, risks of widespread build-up over irrigated fields are low. 
 
214. Risks of increasing erosion and scour are minimal. Land either side of the canal 
alignment is gently sloping and not readily prone to erosion. There may be some risk to water 
flows by the deposition of material excavated for house building or other construction purposes, 
or from dumping of solid waste into the system. 
 
E. Key Data Gaps 

215. Only present day data is available on stream flows in the Nam Haad. The amount of 
water than can be extracted for irrigation use without depleting minimum flows to the extent that 
they cause the lower reaches of the steam to dry up and damage the aquatic ecosystem, are 
not known. For reliable planning on levels of permissible extraction, the flow levels in dry years 
need to be known, and dry years appear to recur on a cycle of between 6 to 10 years 
approximately. It is therefore not practicable to await long term flow data before stream 
construction. However, systematic recording of flow rates prior to, during and after construction 
will serve to guide water users as to maximum permissible extraction rates. 
 
F. Uncertainties 

216. The principal uncertainty related to this IEE relates to the lack of information over stream 
flows and its fluctuation within and between years. Other, though less important uncertainties 
relate to: (i) the length and alignment of the vehicle access track to the weir construction site 
which prevents full assessment of the effects of track construction; (ii) the effectiveness of the 
operation of water user groups (WUGs) for the scheme; (iii) the effectiveness of extension on 
the use of pesticides, fertilizers and improved agriculture techniques to take place during 
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implementation, and (iv) the effectiveness of land-use planning in protecting or enhancing the 
integrity of the catchment as well as safeguarding livelihoods for people living in and around the 
subproject area. 
 

1. Global, Trans-boundary and Cumulative Impacts 

217. The controlled use of irrigation water and the use of potentially harmful chemicals in pest 
control are, to some extent, trans-boundary issues. Risks of the use of harmful substances or 
excessive use of less harmful substances in irrigated agriculture are heightened by ready 
availability from neighboring countries. In particular, Chinese products that provide no 
information on active ingredients, hazard warnings or instructions in Lao and English are 
regularly purchased and used in the subproject area. These risks can be reduced by improved 
regulation of the agro-chemical industry within PR China, and improved control over the trading 
of these over the Chinese/Lao PDR border, as well as by improved information collection on 
agrochemicals available on the local market, and dissemination on their proper use. 
 
218. Irrigation schemes always cause some reduction in downstream water flows, due to 
increased losses to evapo-transpiration. For a small scheme such as the Nam Haad, the trans-
boundary impact is minimal but any successful promotion of efficient use of irrigation water will 
both minimize wastage in the scheme itself and also provide a source of knowledge for adoption 
by practitioners of irrigated agriculture in the neighboring area. 
 
219. Similarly, any improvements in managing irrigation, use of agro-chemicals and in group 
capacities for co-operative action will have a potentially cumulative impact in the area, by 
contributing to a build-up of knowledge and skills among communities who interact with 
neighboring communities. 
 

VI. ANALYSIS OF ALTERNATIVES 

220. The Nam Haad scheme is one of a number of candidate subprojects selected for the 
proposed Project. Alternative subprojects are primarily other irrigation schemes or rural road 
rehabilitation subprojects, though some other rural infrastructure such as district centre markets 
or grain drying facilities may also be included as subprojects. The Nam Haad scheme has been 
selected as a representative subproject on the basis of the number of beneficiaries, the 
relatively advanced stage of concept design and its situation within Pha Oudom which has been 
identified as a participating and appropriate district. 
 
221. The existing irrigation system is gravity fed, utilizing a weir and canal network. 
Alternative water sources may include groundwater or a larger river, however these would 
involve pumping to bring water to the command area. As a gravity fed scheme, it will be 
relatively simple to construct and maintain and inexpensive to operate. The use of a weir is 
necessary in order to provide sufficiently regular flows for irrigated agriculture to be feasible. 
 
222. The “no project” alternative would, in this case, simply mean the substitution of the Nam 
Haad with an alternative scheme within Pha Oudom District or another project target area. The 
Nam Haad scheme would remain served by the current weir, which is made mostly from timber 
poles. The upkeep of the weir would necessitate continued extraction of poles from nearby 
forests. 
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VII. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION 

A. Consultations and Information Disclosure during Subproject Design 

223. Consultations took place during field visits to the target province in Bokeo Province 
between 21 June to 28 July 2010 for project information and participating district and scheme 
selection. At the provincial level consultation the PPTA team organized a workshop with 
provincial line agencies under the leadership of the PAFO and its departments of agriculture, 
forestry and planning. Other agencies represented were the Provincial Department of Public 
Works and Transport, the Provincial WREA and the Provincial Lao Women’s Union. The 
workshop objectives were to gather the views of principal stakeholders determining the 
concerns and insights of the public in the project area relating to the project. Group discussions 
took place to explain the proposed scheme and gather views and relevant information. In each 
case groups were informed of the proposed project in outline, including a summary of project 
objectives and environmental impacts. 
 
224. Consultations were also held with stakeholders at village level in each participating 
village to introduce the project, disseminate key information, introduce and discuss potential 
impacts and benefits, and to discuss participation in the planning construction and operation of 
the scheme. Respondents were asked if they have any concerns about the scheme, and were 
asked if the scheme was acceptable. Information on the occurrence of unexploded ordnance in 
the area was requested. The topics arising and their significance are summarized as in Table 
WLD14.A8.2 below. 
 

Table WLD14.A8.2: Summary of Stakeholder Consultations 
 
Date Consultee Group Matters Raised Outcome 
21 
Jun 
2010 

Provincial level workshop at 
PAFO. 15 participants 
including 4 women 

- Overall project  and 
background information 

 
- Selection of participating 

districts, criteria and 
selection of subprojects 

 
- Introduction of the 

subproject investment 
proposal 
 

Understanding of the sector 
project and subproject’s goals 
and objectives. 
 
Understanding of potential 
environmental issues.  
 
PAFO and DAFO staff are 
assigned to complete the tasks 
as said in the SIP format before 
submission to the PPTA team. 
 

14 
Jul 
2010 

Public consultation at the 
District Office attended by 
representatives of the 
District Administration Office 
, DAFO and District 
Department of Public works 
& Transportation and District 
Lao Women Union.  
 
Total 20 participants 
including 8 women  

Explanation on progress of 
subproject preparation, 
including plans for field data 
collection covering all 
components e.g. socio-
economic status, 
resettlement, land use 
planning, environment, market 
chain, economic status  
 
Emphasis on need for correct 
use of pesticides and 
fertilizers  
 

Participants confirmed that they 
understood the arrangements for 
the project and expected 
environmental impacts  
 
Concern raised on inadequate 
maintenance and agreement 
that this needs to be addressed.  
  
 
Some scheme members use the 
water in the canals for domestic 
supply. 
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Date Consultee Group Matters Raised Outcome 
Description of arrangements 
for scheme maintenance and 
the role of scheme users in 
maintenance, including main 
tasks involved and allocation 
of responsibilities. 
 

14-17 
Jul 
2010 

Group of scheme users at 7 
villages. 
 
Total 2-3 participants 
including 1-2 women per 
village (2 villages per day 
during the data collection 
exercise). 

Villagers explained that the 
wooden weir was a temporally 
structure. 
 
Villages expect that once the 
scheme is improved it is 
expected to ensure sufficient 
irrigation water to allow users 
to grow two crops per year. 

The weir has to be regularly 
maintained, particularly after 
heavy rain. 
 
Sediment is deposited in the 
reservoir. This can be addressed 
by improved management of the 
watershed, which will be 
facilitated by participatory land 
use planning which will take 
place as an associated 
investment during subproject 
implementation. 
 

28 
Jul 
2010 

PPTA team site visit 
 
Total participants are 49 
including 4 women. 

Discussion of options for 
scheme users’ counterpart 
contributions, including 
contribution of labor and 
materials 
 
Discussion of land use 
planning needs, particularly 
for watershed protection  
   

Villagers are willing to contribute 
whatever they can e.g. local 
material and labor to and 
organize themselves to maintain 
system to keep it in operation. 
 
Consensus on the need for 
sound maintenance of the water 
catchment area.  
 

 
B. Further Information Disclosure 

225. This IEE will be presented to commune officials and the public, to district administrations 
and to the PAFO and provincial WREA in Bokeo. Copies will be left for review for a period of 30 
days. 
 
226. During construction and operation, communities in and around the subproject area will 
kept informed of construction activities that are likely to cause noise and dust nuisance, or 
disruption to irrigation flows or roads and pathways. 
 

VIII. GRIEVANCE REDRESS MECHANISM 

227. Should groups or individuals have grievances or concerns with the impact of the project 
on the environment at any stage, they have a legal right to have their complaint addressed. 
Chapter VII of the EIA decree of 2010 requires the project developer (or, in the case of this 
subproject, the PAFO) to consider the complaint and solve the environmental disputes through 
a transparent process of consultation and discussion. In the event that a compromised 
agreement cannot be reached, the parties can request the environmental management and 
monitoring agency and local administrations to assist with resolution. Failing resolution at this 
stage the latest issued decree requires the parties to follow the Prime Minister’s Decree on 
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Compensation and Resettlement of People Affected by Development Projects No. 699/PM, 
WREA dated 12 March 2010. 
 
228. In accordance with the requirements of the ADB and the Government on land acquisition 
and resettlement, the proposed Project will establish a grievance redress mechanism to ensure 
that affected persons are able to express concerns and have them heard and addressed as 
appropriate. The mechanism set up for the project involves the Lao Women’s Union and the Lao 
National Front at district and commune level to receive complaints and assist with the process 
of redress. This community based approach to addressing problems is appropriate to potential 
grievances relating to environmental impacts and will therefore be applied should complaints 
related to impacts on the environment arise. 
 

IX. ENVIRONMENTAL MANAGEMENT PLAN 

A. Responsibilities for Environmental Management 

229. Table describes the mitigation measures required for design, construction and operation 
of the scheme, as well as the cost and responsibility allocation arrangements. Overall 
responsibility for implementing the Environmental Management Plan rests with PAFO, which 
during design and construction will be supported by the provincial project office (PPO) in Bokeo 
province, and during operation will involve co-operation with scheme users. Responsibility for 
incorporating mitigation into scheme design rests with PAFO, supported by the project 
implementation consultants who will have appropriate specialists based at the national project 
management office (NPMO) in Vientiane. 
 
230. Responsibility for carrying out environmental mitigation of construction impacts again 
rests with the PAFO, as the agency responsible for construction supervision. However, the EMP 
should form part of the works contract documentation so that the contractor in each case 
incorporates the cost of mitigation into the bid price, including provision of staff and equipment n 
necessary to carry out all mitigation tasks in full. 
 
231. During scheme operation, responsibility for mitigation rests primarily with the scheme 
users, supported by PAFO. 
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Table WLD14.A8.3: Environmental Management Plan Summary 
 
Potential Environmental 
Impact 

Mitigation measure(s) Cost Allocation Responsibility for 
Implementation 

Pre-Construction Stage    

Safety Hazards to workers 
and local people, and effects 
of temporary worker 
populations in the area 

Preparation of plans by the Contractor, allocating responsibilities for safety, health and 
welfare to senior staff; preparation of plans for first aid and emergency procedures; 
preparation of plans for satisfactory accommodation of workers, and of information and 
instruction to be disseminated to workers regarding risks of communicable diseases.  

Construction 
Cost 

Contractor 

Effects on homes and property Completion of land acquisition and compensation tasks as detailed in the Resettlement 
Framework for the sector project 

RF budget NPMO / 
Consultants 

Effects of the construction of a 
temporary vehicle access 
track 

Selection of the alignment of the access track to minimize extent of earthworks 
necessary; securing of agreements with affected landowners  

Design task 
(negligible cost) 

PAFO / PPO 

Impacts from Construction    

Effects associated with the 
extraction of materials 

(i) re-use of excavated material to the extent practicable, (ii) obtaining materials from 
licensed quarries and (iii) forming appropriate agreements with landowners for borrow 
sites, and landscaping works to used borrow sites, in accordance with the agreements 
made with landowners. 

Construction 
Cost 

Contractor 

Release of silt (i) Adequate supervision of the works, (confining excavation works to the dry months, 
(iii) discretionary use of silt traps where warranted and (iv) careful placing of excavated 
material 

Construction 
Cost 

Contractor 

Temporary closure of the 
irrigation system 

Use of temporary diversions using pipes and pumps where necessary; involvement of 
scheme users in planning of the works 

Construction 
Cost 

Contractor 

Dust generation Wetting of excavation sites and stockpiled material during dry and windy weather, when 
within 50m of an occupied dwelling 

Construction 
Cost 

Contractor 

Use of land for storage and as 
works depots 

Compensation to landowners according to the LARP and restoration of land to former 
condition or better, according to agreements formed with landowners 

Construction 
Cost 

Contractor 
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Potential Environmental 
Impact 

Mitigation measure(s) Cost Allocation Responsibility for 
Implementation 

Effects of construction of 
temporary vehicle access 
track 

(i) careful supervision of earthworks to ensure minimal damage to farmland and 
vegetation, (ii) reuse of surplus spoil, distribution to users in or near the subproject 
area, or disposal at a site approved by the PAFO / PPO. 

Construction 
Cost 

Contractor 

Effects of temporary worker 
populations 

(i) consultation with local people on acceptable areas for siting of facilities, (ii) 
installation of suitable toilets such as pit latrines and grey water drainage facilities such 
as soakage pits (iii) arrangements for collection of solid waste, (iv) briefing of workers 
and awareness raising of the local population on dangers of communicable diseases 
and (v) assignment of responsibility for worker and local peoples’ welfare to a senior 
member of the Contractor’s staff. 

Construction 
Cost 

Contractor 

Safety hazards to workers and 
local people 

Allocation of responsibility for site safety to the Contractor’s site supervisors staff, who 
will ensure that all reasonable safety measures, such as use of safety clothing and 
equipment and placing of hazard warnings are taken. 

Construction 
Cost 

Contractor 

Impacts from Operation    

Effects of intensified 
agricultural production 

(i) instruction in purchase and use of pesticides, (ii) promotion of the informed use of 
mineral fertilizers, (iii) promotion of the concept of integrated pest management, and (iv) 
emphatic discouragement of the use of persistent pesticides. 

Included in 
Capacity 
Building budget 

Capacity Building 
Consultants  

Obstruction of water flows in 
the canals from sediment or 
other deposits  

Support to water user groups so that users discourage or prevent any placing of 
material or solid waste in the canals. 

Included in 
associated 
initiatives 

PAFO 

Competition for use of 
irrigation water and with other 
water uses 

Reliable collection of information on water levels in the reservoir and canal system, to 
enable sound planning of further water use development plans 

Included in 
associated 
initiatives 

PAFO 

Collapse of canals Routine and periodic maintenance, according to a well designed and adequately 
resourced maintenance program 

Included in 
associated 
initiatives 

PAFO 

Leaching of nutrients Promotion of sustainable irrigated agriculture and soil management methods 
Included in 
associated 
initiatives 

PAFO 

Occurrence of water related 
diseases 

(i) promoting improved operation and maintenance of the schemes through water user 
groups (ii) raising awareness on hazards posed by poor sanitation, water logging and 
use of untreated irrigation water for drinking. 

Included in 
associated 
initiatives 

PAFO 
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B. Approach to Environmental Monitoring 

232. Environmental monitoring will cover (i) compliance monitoring, to ensure that mitigation 
specified in the EMP is carried out to an adequate standard; (ii) community feedback to obtain 
views and information on relevant environmental parameters and (iii) water quality testing. 
 
233. Water quality testing is necessary to detect any deterioration of water quality and in view 
of the fact that some scheme users use the scheme water as a supplementary source of 
domestic water supply, to ensure that it is not dangerous for that purpose. Testing against 
drinking water quality standards is therefore not warranted. In order to determine the safety of 
the water, it should be tested for levels of coliform bacteria, chemical and biological oxygen 
demand. The following parameters and limits are recommended: 
 

Parameters Maximum Value 
Ph 5.5 - 9 
Faecal Coliforms <1,000 per 100 ml 
Biological Oxygen Demand (20oC) <25 mg/l 
Chemical Oxygen Demand  <35 mg/l 

 
234. Samples should be taken prior to, during, after construction, and taken to an appropriate 
laboratory for analysis. 
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Table WLD14.A8.4: Environmental Monitoring Plan 
 

Impact to be Monitored Parameters Location Measurements Frequency Responsibilities 
Design and Preconstruction Phase     
Level of pathogens in water 
for irrigation / domestic use 

pH, faecal coliforms; 
biological oxygen 
demand (20oC) and 
chemical oxygen 
demand 

Selected sample 
sites in the 
command area 

Collection of 
sample and 
laboratory analysis 

Quarterly, 
approximately 12 
months prior to 
construction 

PAFO 

Health and safety and welfare 
of workers and the public 

Compliance with EMP All work sites / 
worker 
accommodation 

Compliance Once PAFO / PPO 

Construction Phase      
Changes as perceived 
by irrigation scheme 
users 

Participating 
villages 

Consultations To be decided by 
PAFO / PPO at the 
start of the works 

PAFO / PPO Prevention of accumulation of 
excessive pathogens in water 
for irrigation / domestic use 

pH, faecal coliforms; 
biological oxygen 
demand (20oC) and 
chemical oxygen 
demand 

Selected sample 
sites in the 
command area 

Collection of 
sample and 
laboratory analysis 

Twice yearly PAFO 

Adequacy of and effectiveness 
of the scheme: quantity of 
water; increases in crop 
yields; occurrence of disputes 

Opinions of users Participating 
villages 

Consultations To be decided by 
PAFO / PPO at the 
start of the works 

PAFO 

Implementation of construction 
mitigation measures detailed 
above 

Compliance All work sites Consultations To be decided by 
PAFO / PPO at the 
start of the works 

PAFO 

Operation Phase      
Changes as perceived 
by irrigation scheme 
users 

Participating 
villages 

Consultations To be decided by 
PAFO / PPO at the 
start of the works 

PAFO Prevention of accumulation of 
excessive pathogens in water 
for irrigation / domestic use 

pH, faecal coliforms; 
biological oxygen 
demand (20oC) and 
chemical oxygen 
demand 

Selected sample 
sites in the 
command area 

Collection of 
sample and 
laboratory analysis 

Quarterly PAFO / scheme 
users 

Adequacy of and effectiveness 
of the scheme: quantity of 

Opinions of users Participating 
villages 

Consultations To be decided by 
PAFO / PPO at the 

PAFO 
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Impact to be Monitored Parameters Location Measurements Frequency Responsibilities 
start of the works water; increases in crop 

yields; occurrence of disputes Water flow monitoring 
 

Weir outflow Measurements Monthly PAFO 
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X. CONCLUSION AND RECOMMENDATION 

235. The initial environmental examination process has found that the subproject will not 
cause significant negative environmental impacts. Potential negative impacts relate mainly to 
the construction phase and can be managed and brought to acceptable levels through the 
implementation of the Environmental Management Plan. No further environmental assessment 
is therefore required. 
 
236. The subproject is therefore be classified as Category B according to the ADB’s 
classification system. This refers to projects that are judged to have some adverse 
environmental impacts, but of lesser degree or significance than those for Category A projects. 
 
237. It is recommended that the Environmental Management Plan is included in contract 
documentation for works contracts, and in agreements formed with WUGs. Emphasis should be 
placed on regular monitoring of stream water flows. 
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RESETTLEMENT PLAN 
 

I. SUBPROJECT DESCRIPTION 

238. The investment involves the replacement of a temporary wooden structure (weir) with a 
concrete reservoir wall of approximately 5 m high that will retain wet season flows within the 
reservoir. This water will be used for downstream irrigation of an existing 90 ha irrigated area 
and for the development of an additional 60 ha of land suitable for paddy development (already 
cleared and under seasonal production) on the right bank of the Nam Haad River. The 
subproject will involve the relocation and construction of the main delivery canal and associated 
water management structures together with the construction of secondary canals in the 
incremental areas. By relocating the weir higher up the Nam Haad River, it will be possible to 
gravity feed water to the area immediately above the current irrigated area as well as extend the 
command area on the eastern extremity. Associated initiatives include: (i) support for WUGs 
established to operate and maintain the facility, (ii) resourcing the technical extension services 
to introduce modern production technologies, and (iii) catchment zoning and village land-use 
planning to ensure sustainability of the investment. 
 

II. SCOPE OF LAND ACQUISITION AND RESETTLEMENT 

239. The subproject would involve physical changes through the construction of: (i) a 
concrete weir replacing an existing traditional wooden weir in the Nam Haad River, (ii) one new 
main canal, and (iii) three new secondary and tertiary canals in an existing irrigation system. 
This is the optimal technical approach and engineering concept for this subproject. In future, the 
existing irrigation canal could be developed as new irrigated areas 
 
240. The requirements for land acquisition by the subproject are described in detail in Attachment 
9.3, and relate to the following. 
 

(i) A new weir although replacing the existing one, but at a nearby location that will not affect 
any private land or crops. 

(ii) A new main canal with a length of 1,941m2 and a width including a permanent parallel 
track and embankments of both sides of averaged 10 m. This will utilize 19,410 m2 of 
garden, fallow land and paddy fields. Only four out of 26 farmers/owners would lose 
between 10-20% of their land along the proposed alignment of a new canal. The 
remaining 22 will lose less than 10%. Overall, only 4.5% of the land cultivated by these 
farmers would be lost. 

(iii) The proposed three new secondary canals will have a total length of 1,220 m. Taking into 
consideration a width of 1 m for the construction and operation of these on-farm canals 
the total area affected would be 1,220 m2 of garden, fallow land, rain-fed and irrigated 
paddy fields. This requirement for land acquisition is minor. 

(iv) Land requirements for a construction installation area and camp (both located at the weir 
site) are estimated with 15 m x 200 m = 3,000 m2 and are located in public space nearby 
the reservoir weir. 

(v) The access to the new weir for construction purposes, but also operation and 
maintenance during operation phase will be along the left bank of the Nam Haad River 
within the river management lines. Thus estimated 10 m x 1,500 m = 15,000 m2 are public 
land. 

(vi) No land requirements concerning community resources as they are not affected by the 
subproject. 
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241. There are no requirements for resettlement by the subproject, as: 
 

(i) No physical displacement is necessary, such as relocation, loss of residential land, or loss 
of shelter. 

(ii) Public infrastructure serving the communities will also be not affected by the subproject. 
 
242. The subproject will not lead through its new weir and canals to economic displacement 
of these 26 households and its 163 families’ members through loss of assets, access to assets, 
income sources, or means of livelihoods. 
 

(i) Permanent land acquisition leading to change of land use through the construction of the 
new canal is limited to 19,410 m2 of non-irrigated agricultural land along the alignment of 
this canal. 

(ii) Permanent change of irrigated land into secondary canal areas would probably be 
mitigated by replacement through new irrigated areas of similar size ideally adjacent to the 
existing plots of the same farmers. 

 
243. Furthermore, an estimated 200 farmers cultivating their plots in the existing irrigation 
system will not experience loss of crop during wet seasons as the construction works related to 
the extension of the irrigation scheme would take place during dry seasons. Even in case of 
some construction works at the beginning and/or end of the wet season the provision of the 
current irrigation water supply would not be interrupted. Hence, no crops will be affected during 
the construction stage of the new irrigation scheme. 
 
244. The cost estimates for compensation are based on prevailing local prices (Attachment 
9.4) for loss of assets leading to rounded compensation of (i) KN148 million for the main canal 
including rounded KN31 million for loss of trees, and further (ii) rounded KN7 million related to 
new secondary canals (Attachment 9.3). The land related compensation in kind or cash will 
have to be reviewed at implementation stage of the subproject, when precise locations of 
permanent structures are marked on the ground, whereas the compensation of trees by cash 
will be applied as the only option, as tree-for tree compensation was of no interest for farmers 
as they informed the PPTA team during the consultation. 
 
245. The subproject affected households contacted during the consultation meetings and 
socio-economic surveys indicated after discussions with village authorities and water users’ 
group representatives their willingness of possibly donating their land to the subproject as they 
would benefit from its implementation. This is regarded only as an option, but cannot be 
considered formally in preparing resettlement budgets at the stage of this study. 
 
246. In this context, it should be noted that those who are farming irrigable land in the 
command area, independent from social status, sex and ethnicity, and who have received or are 
in the process of receiving land certificates, have secured and continuous access to their lands 
during and after the subproject completion. Furthermore, representatives of the contacted 
WUGs indicated that beneficiaries who would use the combined new and existing command 
area can be members of such an association with same rights and obligations according to its 
regulations. 
 
247. The discussed scenario of donating land by private users to the subproject would have 
to meet fulfillments, such as: 
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(i) To apply ADB regulations/recommendations for subprojects that directly benefit 
communities and require involvement of communities in decision-making, including 
among other following steps: 

 
 Full consultation with landowners and non-landowners on site selection. 
 Ensuring that voluntary donations will not severely affect the living standards of 

affected people with and without land titles (possibly linked directly to benefits for 
the affected people). 

 Voluntary donations will be confirmed through verbal and written record and 
verified by an independent third party. 

 Having adequate grievance redress mechanisms in place. 
 

(ii) To follow the Project’s resettlement framework. This would have to define and ensure 
future common use of: 

 
 The land on which canals would be constructed. 
 Joint operation and maintenance of new canals. 
 One approach could be to issue a land title of such elements of an irrigation 

scheme to the concerned water users’ group to avoid any dispute at a later stage 
among members of such an association. Alternatively, it could also be incorporated 
in agreements as indicated above. 

 
248. This topic would need a follow-up during the detailed design stage before construction 
could commence. 
 

III. SOCIO-ECONOMIC INFORMATION AND PROFILE 

A. Socio-economic Baseline Survey 

249. The subproject beneficiaries reside in the four villages of Phonexay, Pha Oudom, Thinh 
Keo, and Phiengkham with approximately 1.5 km separating the most westerly village Phonexay 
from the most easterly, Phiengkham. Pha Oudom village is also the district centre and was first 
settled in 1768 with Thinh Keo, Phonexay and Phiengkham following in 1942, 1980 and 1996 
respectively. The more recently established villages comprise mainly non-Lao-Thai groups 
relocated under the village consolidation program. Of the four major ethno linguistic groups in 
Lao PDR, only two are represented in the subproject area, the Lao-Thai and Mon-Khmer, the 
first consisting mainly of Lue and the second mainly of Khmu and Lamet. Pha Oudom is the 
largest village and Mon-Khmer comprises the majority in all villages with the exception of Pha 
Oudom. While approximately equal proportions of the two ethnic groups fall into the ‘rich’ and 
‘medium’ categories there are significantly more ‘poor’ Mon-Khmer households overall and 
these are concentrated in the most recently established villages, particularly, Phiengkham. 
 
B. Social Impacts 

250. The subproject will affect a total of 617 households and 3,303 persons in four villages. At 
the present, these villages own approximately 234 hectares15 of irrigated land surrounding the 
villages with households from Pha Oudom owning more than half of that area. Based on land 
ownership and from results of the focus group discussions, Pha Oudom residents will benefit 
most from the subproject. The subproject will enable intensification (increased frequency) of 
                                                 
15 This includes land that is in the Nam Kha system 
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cropping in the area through increased reliability of water supply. Those without irrigated land 
also support and express need for the subproject as it will increase the demand for farm labor 
and there will also be employment from construction. Problems foreseen by the community 
centre around water and irrigation system management and protection of the catchment area as 
these have been the main issues for the adjacent Nam Kha scheme. On average, a household 
can expect to experience a KN2.1 million ($255) increase in annual net crop income due to the 
subproject. Poor households, while not attaining this level of increase, should be able to attain 
an average increment in net income of KN1.1 million ($134). In aggregate, poor households are 
expected to accrue 24% of the incremental net crop income due to the investment (see 
economic and financial analysis), not accounting for the incremental benefits for the poor who 
will gain access to employment on other beneficiary farmers’ fields. At current study stage no 
negative effects are expected for households in this subproject area including indigenous 
people and women / women headed households. 
 
C. Socio-economic Resettlement Appraisal 

251. The land acquisition and resettlement component carried out a socio-economic appraisal 
about owners/users whose land will be required by the project to construct the new irrigation 
infrastructure. The 26 concerned land owners/users are residents of the beneficiary villages 
Thinh Keo, Phienghkham and Pha Oudom. From a resettlement perspective the following 
selected socio-economic data (Attachment 9.5) are of interest: 
 

 Concerning general aspects related to households’ characteristics, ethnicity and 
education, the information collected about affected people are in line with the overall 
baseline data collected. 

 With regard to livelihood aspects, the affected people  have the following characteristics: 
‐ For around half of these households the head of household and spouse are both 

working. For a quarter of the families children (16 years and older) are working 
for a joint household income. For the remaining quarter only the head of 
household is responsible for the income. 

‐ Agriculture and farming are for 54% of families the primary income source, and 
46% the secondary income source. Other primary income sources are 
governmental staff and pension (about 38%) and leasing/renting private assets 
(8%). No other secondary income sources were mentioned. 

‐ The affected people average incomes are KN1,150,000 per month equivalent to 
KN13,800,000 /year. 

‐ Concerning social status of families, rounded one third are regarded as poor and 
two thirds as medium. However, no household has been mentioned by contacted 
villagers or is officially grouped under a rich category. 

 Focusing on resettlement aspects: 
‐ The 26 households would be affected by the project need to acquire agricultural 

land, garden (including tress) and fallow land.  
‐ There will be no negative effect on the existing irrigation area and related income 

for households. 
‐ No other type of land will have to be acquired, meaning households and 

communities would not be affected by loss of residential and public 
service/infrastructure areas, nor fishing, forest or other areas. 

 
252. In this context the land acquisition and resettlement related compensation and mitigation 
planning will take place. It is noteworthy that all head of households contacted by the socio-
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economic appraisal expect an improvement of their livelihoods through new irrigated area as 
their incomes depend on agricultural and farming activities. 
 

IV. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION 

253. The consultation started with the PPTA. The contacted officials, village representatives, 
households and potentially affected families (Attachment 9.6) in the subproject area showed an 
open and generally supportive behavior towards the PPTA consultant. Irrigation improvement 
has already been a topic of interest for several years in the region. PPTA team members have 
conducted meetings with affected people, the local WUGs and district administration. The 
contacted residents have now a first idea about the potential subproject, and understand the 
potential specific impacts concerning land acquisition and general benefits from new irrigated 
agriculture. 
 
254. However, there is the need for a subproject community consultation campaign so that all 
information and participation activities can be coordinated. The subproject’s communication 
approach shall describe and explain the compensation policy, compensation payment 
procedures, and construction schedule all aiming in dissemination of information to affected 
people in a transparent and responsible way. This would ease the active participation of 
stakeholders at individual or grouped level (WUGs, a resettlement and grievance resolution 
committee, others) in the decision-making and implementation of the resettlement plan. 
 
255. During fieldwork, the PPTA consultants initially described the role of a consultation 
program, how affected people will be engaged in resettlement activities, and the district and 
village leaders’ involvement in the overall process. The initial consultation covered also aspects 
related to rate and type of compensation, and payment schemes. The feedback of affected 
people given to PPTA consultants in site meetings has been recorded (Attachment 9.6) and was 
incorporated in the compensation approach. Continuous on-site consultation during pre-
construction, construction and post-construction phases will have to ensure that subproject 
affected people receive due entitlements and benefits. 
 
256. A preliminary inventory list (Attachment 9.3) and resettlement-related initial socio-
economic sheet (Attachment 9.5) have been prepared and will be transferred to MAF at the 
completion of the PPTA contract. This will have to be developed into a detailed database and 
kept updated during final resettlement planning and implementation. Such a resettlement 
database will act as the key source of information for monitoring and evaluation purposes. 
Individual files for each affected households should be prepared. 
 

V. COMPLAINTS AND GRIEVANCE REDRESS MECHANISMS 

257. In general, subproject affected people will be encouraged to file complaints and/or 
queries on any aspect of land acquisition and/or resettlement such as inventories, valuation, 
and entitlements. 
 
258. Preferably any issue should be settled at village level through community consultation 
and a resettlement committee to be established, possibly also involving social and resettlement 
specialists, mediators and facilitators as required. All grievances which are not resolved at 
subproject level can be filed in the court. All complaints and resolutions will be properly 
documented by the concerned resettlement committee and be available for review for 
monitoring purposes. 
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259. In general, the following main steps shall be applied and serve as an orientation for the 
grievance main approach which shall be defined during the preparation of the detailed 
resettlement (action) plan. For each step details shall be described, agreed and explained to 
both resettlement responsible committees and the residents of affected villages. Additional 
steps can be incorporated as appropriate. Subproject APs shall understand the complaints and 
grievance mechanisms concerning related compensation and mitigation measures. 
 
Step 1: In each village existing mediation committees would be the first contact for APs to 
address their concerns. It is recommended that in agreement with villages either this committee 
would be responsible for resettlement issues or the village would establish a project related 
resettlement committee. The village shall decide about its community internal approach. 
 
Step 2: APs would address their complaints to these committee/s that would have to react 
within a defined time (5 days to be defined by village) after submission of the complaint. 
 
Step 3: In case provided responses are not satisfying to affected people the grievance 
applications would be forwarded to the district council for resolution within a defined time (5 
days) from the date of filing the complaint with this court. 
 
Step 4: In case APs are still not satisfied next steps could involve provincial authorities that 
would have to issue a final decision within a defined time (10 days). Before applying step 4, the 
involved district staff shall undertake a final effort for an amicable solution at village level to 
avoid next legal steps. 
 
Step 5: If subproject APs are still not satisfied with the response given or decisions made, the 
complaint can be elevated at national level either to the national court, if legal decision at 
provincial level will require this, or to the NPMO which is to be established by the DOP through 
which the MAF will be responsible for the overall project management for final clarification in this 
matter within 15 days. 
 
All complaints and resolutions will be properly documented by the concerned resettlement 
committee and be available for (i) the public and (ii) review for monitoring purposes. 
 
260. Related to the start of the implementation, there would be the early need to prepare a 
detailed resettlement (action) plan. Its content will have to be disclosed to the concerned 
villages and concerned parties in Lao language (prior to submission for ADB approval), but to 
ensure that all affected people would be informed public meeting shall be held to explain land 
acquisition and resettlement aspects including grievance procedures in both Lao and local 
language by consultant and administrative staff. Complementary, disclosure could be through 
direct contacts with concerned people, with separate female meeting, if necessary. 
 

VI. LEGAL FRAMEWORK 

261. The subproject has to follow relevant Lao PDR laws, decrees and regulations. They 
include but are not limited to the: 
 

 Lao PDR Constitution, dated 1991, describing very generally among others the (a) 
socio-economic system, (b) fundamental rights and duties of citizens, (c) local 
administrations, (d) judicial organs. 

 Lao National Land Law, dated 2003, including among others (a) defining land use and 
land ownership, (b) describing land tenure system, (c) providing the regulation 
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framework for compensation of land but also including relocation of people that are 
affected by development schemes. 

 Lao National Forestry Law, dated 1999, including among others (a) defining policies on 
forest and watershed management, and (b) promoting conservation and rehabilitation of 
forest resources. 

 Lao National Water and Water Resources Law, dated 1996, including among others (a) 
principles/rules defining exploitation of the water and water resources, (b) management 
regulations for protection and preservation of the water and water resources, (c) 
outlining water resources classification systems including the use of water resources. 

 Lao National Road Law dated 1999, including among other (a) describing public roads 
and road activities, (b) defining management and land use for roads, (c) explanations to 
construction of roads and monitoring of roads’ conditions. 

 Decree No.192/PM of the Prime Minister, dated 7 July 2005, concerning the 
compensation and resettlement of people affected by development projects. This decree 
has been replaced by a new improved Decree No.699/PMO of the Prime Minister Office 
12 March 2010 on Compensation and Resettlement of Development Projects. 

 Regulations for Implementing the Decree of the Prime Minister on Compensation and 
Resettlement of People Affected by Development Projects (No.2432/STEA, dated 11 
November 2005), are currently assumed remaining valid and to be applied. 

 Reduction of Poverty Fund’s Social and Environmental Guidelines dated 2008. 
 Others. 

 
262. In general, the national Lao policies on land acquisition, compensation, assistance and 
resettlement can be connected with the project’s financing agency’s key guidelines for 
involuntary resettlement. Among others, the following are related to these aspects: 
 

 Safeguard Policy Statement, dated June, 2009. 
 Operational Manual Section F1/OP, dated March, 2010. 
 Handbook on Resettlement dated 1998. 

 
263. These all support the guiding principle of ADB that “...project affected people 
compensated and assisted so that their economic and social future will generally be at least as 
favorable with the project as without it”. This policy intend to ensure that the absence of formal 
and legal titles to land by affected grouped or individual users should be formal or legal reasons 
for non-compensation, and that “particular attention should be paid to the needs of the poorest 
affected persons including those without legal title to assets, female-headed households, and 
other vulnerable groups, such as indigenous people, and appropriate assistance provided to 
help them improve their status.”  
 
264. Currently, both ADB guidelines and policies, and Lao PDR national laws and regulations 
entitle subproject affected people to compensation of private assets including land at 
replacement costs. 
 
265. The subproject’s key principles and objectives include among others that: 
 

(i) If possible, involuntary resettlement and loss of land, structures and other assets and 
incomes shall be avoided and minimized by exploring all viable options. 

(ii) Project affected people shall be provided with compensation for their lost assets, 
incomes and businesses. The provision with rehabilitation measures shall be sufficient to 



 

 111

assist project affected people in improving or at least maintaining their pre-project living 
standards, income levels and productive capacity. 

(iii) Lack of legal rights to the assets lost will not bar the project affected people from 
entitlement to such compensation and rehabilitation measures. 

(iv) Replacement of affected assets shall be provided at their current market values and 
without deduction for depreciation. 

(v) Preparation of resettlement plans and their implementation shall be carried out with 
participation and consultation of project affected people. 

(vi) Schedule of budget for resettlement planning (including socio-economic surveys and/or 
census) and implementation shall be incorporated in project planning and financing. 

(vii) Payment of compensation or replacement of affected assets and any resettlement to 
new locations all concerning project affected people shall be completed prior to the 
award of civil works contract. Rehabilitation measures must also be in place, but not 
necessarily completed, as these may be ongoing activities. 

(viii) Compensation and rehabilitation assistance for ethnic minorities, and socially 
disadvantaged such as households headed by women, the disabled and elderly will be 
carried out with respect for their cultural values and specific needs. 

 
266. An overview about the subproject’s compensation approached is shown in the table 
below. For more details reference is made to the project’s Resettlement Framework. 
 

Table A14.A9.1: Comparative Compensation Approaches 
 

Key Item 
Internationally Applied 

Best Practice 
Lao PDR 

Legislation 
NRIDS Project 

Scope of impact 

Include all affected 
areas including 
construction and 
operational 
sites/facilities 

Shall include all residential, agricultural 
and commercial areas: 
(i) permanently /temporarily acquired, 
(ii) construction and O&M related, 
(iii) private and/or public areas 

Definition of assets 
All fixed and movable 
assets  

Shall define all assets: 
(iv) legally acknowledged, and  
(v) socio-economically surveyed as 

used by households 

Compensation to 
formal owners / 
users of assets 

Compensation legally 
required 

Shall be offered and provided to: 
(vi) private users 
(vii) private organizations (WUG, etc) 
(viii) public users 

Compensation to 
informal / 
unregistered owners 
/ users of assets 

Compensation to be 
provide to users of 
assets and resources 
based on traditional 
rights  

Shall be applied to households or 
individuals: 
(ix)  whose user rights are proven by 

tax or other formal payments 
(x) socio-economically surveyed as 

users of affected assets 

Special support to 
ethnic groups using 
assets 

Special support to 
vulnerable groups 

Special mitigation 
measures throughout 
the project cycle 

All  
 
 
 
 

Listed 
 
 
 
 

Key 
 
 
 
 

Items  
 
 
 
 

Are  
 
 
 

Shall be for households or individuals: 
(xi)  formally known or acknowledged at 

community level as related to one 
of these groups 

(xii) During pre-construction, construct-
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Key Item 
Internationally Applied 

Best Practice 
Lao PDR 

Legislation 
NRIDS Project 

ion and post-construction phases 

Livelihood 
restoration 

Compensation to be 
provided in addition to 
loss of assets, crops etc.

Shall include, among others: 
(xiii) Income rehabilitation measures 
(xiv) Others to be defined  

Relocation Avoiding displacement 

Shall be applied and shown through: 
(xv) Technical optimized design of 

proposed infrastructure 
(xvi) If not avoidable,  relocated house-

holds shall receive (for no costs or 
payments) issued land titles for 
their new compounds 

Timing of 
compensation and 
support measures 

 

 
 Mandatory 

Before start of construction: 
(xvii) Funds made available and proven 

to be accessible conditional to 
release of construction funds 

(xviii) Paid and/or provided to affected 
individuals/households 

Notes: (i) Best international practices as applied by ADB, the World Bank, others; and (ii) final resettlement 
planning shall provide details of these and other items. 

 
 

VII. ENTITLEMENT, ASSISTANCE AND BENEFITS 

267. A preliminary census was conducted during July 2010. It will have to be reviewed during 
project implementation in connection with technical surveys and a verification of the detailed 
design. At that stage the alignment and right-of-way can be marked out on the ground. Affected 
households will have to be informed in advance. Such an asset census shall be undertaken 
concurrently with the engineering survey and that this asset census would be the cut-off date for 
entitlements under the subproject Resettlement Plan. 
 
268. In general the subproject defines eligibility as “those people residing, cultivating and/or 
making a living within the area to be acquired for the project as of the formally recognized cut-off 
date should be considered as project affected persons for the purposes of entitlements to 
compensation, resettlement and rehabilitation assistance in accordance with the provisions of 
laws and regulations. Lack of legal land use certificate or any acceptable proof indicating land 
use right to the land or structure affected by the project should not bar any person from such 
entitlement/assistance.” In accordance with this definition for the purpose of this resettlement 
plan project affected people would include: 
 

(i) Persons or households whose agricultural, residential, or commercial land is in part or in 
total affected (temporarily or permanently) by the subproject. 

(ii) Persons or households whose houses and other structures are in part or in total affected 
(temporarily or permanently) by the subproject. 

(iii) Persons or households whose businesses or source of income (i.e. employment) are 
affected (temporarily or permanently) by the subproject. 

(iv) Persons or households whose crops (annual and perennial) and trees are affected by 
the subproject. 
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(v) Persons or households whose other assets are in part or total affected (temporarily or 
permanently) by the subproject. 

 
269. Entitlements for each subproject affected household are based on the types and levels 
of losses. General orientation has been provided by the overall project’s Resettlement 
Framework. The defined entitlements have been followed and complementary details provided 
by the self-explanatory Project Entitlement Matrix as shown in Attachment 9.8 also containing 
details and cost estimates. Complementary explanations are given below: 
 
A. Loss of land 

This concerns only agricultural land to be acquired permanently for the construction of a 
new irrigation canal. The concerned households were contacted and a transact walk 
undertaken to preliminarily define individual plots and the size of affected areas. The 
compensation cash-for-kind has formally be calculated and included in the resettlement 
budget. Compensation in kind-for-kind does not apply in these cases, as all 26 farmers 
would benefit from new irrigated land on their plots. This understanding might lead to the 
option of donated land–for-irrigated land, where these farmers would provide the 
required land as contribution for the project, again having in mind their expected benefits 
from new irrigated agriculture. This issue needs to be clarified at a later stage. 
 
Land requirements for establishing construction installation areas and camps at the site 
of the existing weir, and access road along the Nam Haad’s left bank within the rivers 
management lines concern public land. No compensation costs are assumed for such 
cases. 
 
There will be no loss of land caused by the new weir along the upstream embankments 
of the river and the catchment area. 
 
In case contractor/s would damage property the contractor/s will be obliged to pay 
compensation immediately to affected families, groups, communities or government 
agencies. Damaged property will be restored immediately to its former condition. 

 
B. Loss of Houses and Other Structures 

No cases of affected households to report. 
 

C. Loss of Crop 

This concerns permanent loss of crop and trees. For the first case concerning 7 
households out of 26, compensation would not be required if construction will start after 
the harvesting period. Concerning the 132 trees, their 8 owners expect to be 
compensated by cash according to type and age (diameter of tree-trunk) of the affected 
trees. 
 
There will be no loss of crop or trees caused by the new weir in upstream direction 
(embankments, catchment area). 
 

D. Loss of Common Property Resources 

No cases of affected households to report. 
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E. Income restoration 

No cases of allowances for affected households to report. However special assistance 
and support measures are required (see Chapter X). Such mitigation will not be required 
in the upstream catchment area. 

 
VIII. RELOCATION OF HOUSING AND SETTLEMENT 

270. The subproject will not cause any relocation of houses or settlement. 
 

IX. INCOME RESTORATION AND REHABILITATION 

271. Special assistance for socially and economically vulnerable groups will have to be 
provided. This concerns the one female headed household and the four households losing more 
than 10% of their total agricultural land which has been defined as severely affected by the 
overall project’s Resettlement Framework. Thus financial support to those project affected 
people has been taken into consideration. In addition these farmers will be entitled to 
rehabilitation assistance such as agricultural extensive assistance to increase productivity on 
remaining land. 
 
272. Furthermore, some farmers would temporarily lose the opportunity to cultivate rainfed 
paddy fields as secondary canals would be partly located in such fields. The loss of such land 
will be compensated by providing new irrigated areas to the same farmers after completion of 
construction works, and the start of operation of the new irrigation scheme. Compensation will 
be through the provision of “land-for-land“ of equal productive capacity of the lost land 
satisfactory to project affected people. For the construction period, those farmers should be 
included in the projects approach or priority-groups of project affected people for preferred 
consideration by contractor/s and/or MAF to be temporarily or permanent employed as 
unskilled, semi-skilled or skilled labor. 
 
273. A preliminary census was conducted during July 2010 which will have to be reviewed 
during project implementation in connection with technical surveys and verification of detailed 
design. 
 
274. In the subproject region, women have multiple roles in economic and family activities. 
They provide labor and share the economic burden of the family, including marketing of the 
agricultural products and running small shops. However, their access to productive assets 
leading to income generation opportunities is limited. Thus the subproject’s resettlement 
activities and community development planning will pay special attention to this topic, and verify 
opportunities to allocate new irrigated areas to women headed households or women with 
particular interest or need for income generation as their families might be very poor. Additional 
option for livelihood development could include direct temporary employment in civil works or 
offering such opportunities to their family members. A gender strategy and social action plan 
might be the basis to define a necessary policy in this matter. 
 
275. The subproject could also serve as opportunity to promote and assist the farmers in 
obtaining land title both for the existing and new irrigation areas. Although current land use 
rights certificates and the temporary land use certificates provide a right to use land (they are 
land-use right documents - but they can be sold, bequeathed or given away) they do not provide 
security of tenure in terms of title to, or ownership of the land. 
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X. RESETTLEMENT BUDGET AND FINANCING PLAN 

276. The preliminary cost estimates are related to unit costs obtained through consultation 
with village administrations during fieldwork and consultation with affected communities in the 
project area. The PPTA consultants considered them as realistic resettlement related costs. 
Discussion on the project area provided different rates, so that for budgeting reasons the higher 
unit rates were chosen. 
 
277. The preliminary resettlement budget is composed of the different categories of 
entitlements and project specific conditions. The preliminary resettlement budget requires a total 
amount of KN193.5 million comprising KN171 million for loss of assets and trees, and income 
restoration measures as listed below, and an additional lump sum of KN22.5 million for 
resettlement implementation costs. This preliminary estimate does not include costs for 
resources related to safeguard implementing and monitoring at national (resettlement 
committee and specialist/s), provincial (resettlement committee and provincial project office), 
and district levels (resettlement committee, community development and safeguard officer/s). 
Monitoring costs are included in the project supervision. The costs for agricultural extension 
assistance are included in the category of the field activities of the project costs. 
 
278. This preliminary estimate does not include costs for resources related to safeguard 
implementing and monitoring at national (resettlement committee and specialist/s), provincial 
(resettlement committee and provincial project office), and district levels (resettlement 
committee, community development and safeguard officer/s). Monitoring costs are included in 
the project supervision. The costs for agricultural extension assistance are included in the 
category of the field activities of the project costs. 
 

Table WLD14.A9.2: Summary of Land Acquisition and Resettlement Cost Estimate 
 

Item Description Prel. Costs Comments 
Permanent acquisition of 19,410 m2 
privately used land along the alignment 
of the new main canal. 

KN117 m This amount might decrease or  
not be necessary dependent 
on how many AP would sign in 
a “donation agreement” 
through which they would 
actually waive their right to 
compensation from the 
Project. This will have to be 
verified at the detailed 
planning stage of the project. 

About 1,220 m2 of land would be 
required for the construction of new 
secondary canals would be lost.  

KN 7 m This amount might also 
decrease or even not be 
necessary if, at final detailed 
design stage, new irrigated 
land would be offered to the 
affected owners. 

Estimated 3,000 m2 temporarily be 
used for a construction site installation 
area and camp. 

No costs No costs have been calculated 
for public/governmental areas 
made available for the project.  

Loss of land 

Estimated 15,000 m2 permanently used 
for constructing an access road to the 
weir site. 

No costs No costs have been calculated 
for public/governmental areas 
made available for the project.  

Loss of houses The project does not cause any No costs  
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Item Description Prel. Costs Comments 
and structures relocation of houses or settlements. 
Loss of crops No loss of crop is expected as 

construction activities will not lead to 
damage of crops, nor cause limited or 
no irrigation of the existing scheme. 

No costs  

Loss of trees Permanent loss of 132 private teak and 
mango trees, and agar wood 

KN 31 m  

Loss of 
common 
property 
resources 

The project does not cause any 
relocation of common properties. 

No costs  

Income 
restoration 

The project does not cause any effects 
which would require the provision of 
allowances. 

No costs  

Special 
assistance 

This would be provided to socially and 
economically vulnerable households 
under which possibly 5 households 
could be classified. 

KN 9,0 m Related to loss of 10-20% 
income (equiv. to approx.  2-3 
monthly HH income) based on 
RF defined allowances 

Complementary 
measures 

Famers who accept to change 
agricultural land to new irrigated land 
will require more resources (labor and 
cash), and agricultural inputs (such as 
fertilizer, seedlings etc.), for the first 
irrigated agricultural season. 

KN 7.0 m Related to estimated 200 daily 
wage labor that can be used 
for labor and/or additional 
agricultural inputs, based on 
RF defined allowances. 

Resettlement 
implementation 

Administrative matters. KN 22.5 m  

Safeguard 
implementation 

Separately budgeted. No costs  

 KN 193,5 m  
 

XI. INSTITUTIONAL ARRANGEMENTS 

279. MAF, through the NPMO, will oversee the RP activities of the concerned PAFO and 
provide technical assistance if necessary. MAF will be, as the project proponent, the responsible 
ministerial authority for resettlement planning and implementation. 
 
280. PPO within PAFO will be headed by a Provincial Project Director who shall be 
responsible for all implementing components of the subprojects including the RP. PAFOs shall 
submit all subproject RPs to NPMO, for forwarding to ADB for concurrence. 
 
281. PAFOs, with the assistance of the respective DAFOs, will be responsible for overall 
planning, preparation and approval of subproject RPs, implementation and coordination of the 
proposed Project including RP. The NPMO will: (i) review and approve all subproject RPs 
submitted by the provinces; (ii) approve subproject RPs after obtaining concurrence from ADB; 
(iii) allocate necessary RP budget; (iv) periodically supervise RP implementation progress; (v) 
coordinate with other relevant central government agencies, and (vi) report these directly to 
ADB. 
 
282. PAFO will designate one full-time Resettlement Officer from within PAFO, and one from 
DAFO to ensure that resettlement-related activities are properly planned, implemented and 
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monitored. The Resettlement Officer designated will be responsible for organizing the affected 
districts and villages to carry out the activities designated in this RF. 
 
283. PAFOs will be responsible for preparing subproject RPs, and DAFOs at district level will 
be responsible for implementing and monitoring day-to-day activities including coordination with 
civil works schedule and financial management. Activities of PAFOs are, but not limited to the 
following: (i) consultation with APs; (ii) carry out census, inventories of assets, socio-economic 
surveys; (iii) coordination with implementers, including contractors where they are used, on civil 
works schedule; (iv) coordination with various departments at the district and village levels 
(iv) assist APs in finding new replacement land; (v) prepare rehabilitation assistance to APs at 
village levels; and (vi) schedule resettlement activities and reporting regularly to the NPC on 
progress and outstanding issues. To ensure that the preparation of subproject RPs are 
transparent and conducted in a participatory manner, PAFOs and DAFOs will work closely with 
the APs, concerned local administrative authorities and local-based organizations (women, 
ethnic minority groups etc.). 
 
284. Resettlement committees at provincial and district levels will be established to review 
and approve the subproject RPs submitted by the PAFO for forwarding to the NPC. The 
resettlement committees will also act as an advisor and will assess and monitor the RP 
activities. They will also act as grievance officers. 
 
285. PRCs will be established and will be headed by the Governor or Vice Governor of the 
participating Province. Members of the PRC are, but not limited to the following: concerned 
district governors, Department of Finance (Land Property Office), PAFO, the Department of 
Planning and Investment, and concerned DAFO heads. 
 
286. The District Resettlement Committee will be headed by the district governor and will be 
composed of representatives from DAFO, APs, Lao Women’s Union of district, and heads of 
affected villages. 
 
287. Subproject implementation will consider the same principle structure at national, 
provincial, district and village by defining the management under which mainly three divisions 
would be organized, viz. one for finance and administration, a second concerning technical and 
engineering, and a third for social, socio-economic and environmental safeguards, where 
resettlement affairs would be managed. This will require clear areas of responsibilities, 
allocation of resources and top-down/bottom-up communication mechanisms, so that overall 
coordination of all relevant departments and agencies involved in resettlement activities 
(including the resettlement committees at various levels) and supervision/monitoring of the 
resettlement plan implementation can be ensured. 
 
288. In such a context it is recommended to provide capacity building through introductory 
workshop prior to the start of resettlement activities, where the following topics can be 
presented and discussed, and next steps agreed upon: 
 

 Latest policies, decrees and technical guidelines. 
 Basic principles of resettlement planning and the conceptual approach on entitlements 

for losses. 
 Restoration and rehabilitation of livelihoods. 
 Institutional requirements. 
 Staff and training requirements. 
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 Others. 
 
289. Decisive for the successful implementation of the resettlement plan will be the 
coordination and cooperation of the resettlement committees at national, provincial, district and 
village level. The proposed content of resettlement training includes among others: 
 

 Information campaign and consultation with project affected people. 
 Compensation payments. 
 Grievance resolution. 
 Progress completion reporting. 
 Loss of land and other assets due to project implementation. 
 Resettlement costs. 
 Income restoration and rehabilitation measures. 
 Negotiation and compensation activities. 
 Local-based organizations to assist resettlement activities. 
 Community mobilization. 
 Social construction supervision. 

 
290. Therefore, an institutional assessment will have to be prepared for the subproject during 
final study stage and used as basis for the implementation of its final Resettlement Plan. 
 

XII. IMPLEMENTATION SCHEDULE 

291. In general, this subproject is scheduled to commence construction after completion of 
the feasibility study and after receipt of ADB approval of this resettlement plan. The initial 
resettlement planning has been made through the PPTA. During feasibility and tender design 
stages detailed resettlement action plans should have been prepared and completed 
respectively, so that at construction start compensation will have been paid, other mitigation 
measures agreed upon, and temporary support measures arranged. 
 

XIII. MONITORING AND REPORTING 

292. A resettlement related internal monitoring concerns mainly its performance in terms of 
whether the overall project and resettlement objectives are being met mainly with focus on 
assessing if mitigation measures and compensation are sufficient, and identify methods of 
responding immediately to mitigate problems. FOs, in collaboration with DAFOs and 
resettlement committees, are responsible for internal monitoring of RP implementation. 
 
293. The monitoring strategy will have to be defined and agreed upon on a participative 
approach involving different stakeholders, such as communities, organizations, individuals, 
representatives and others, but certainly project affected people. The technical approach of the 
internal resettlement monitoring will have to be transparent, and any data or information made 
available to involved stakeholders. 
 
294. Concerning internal monitoring related reporting PAPAFOs, with DAFO assistance, will 
supervise the resettlement activities and provide quarterly reports to the NPC for inclusion in the 
Quarterly Progress Report, which is circulated to ADB and members of the Project Steering 
Committee. The NPC will ensure that the grant implementation consultants include in their 
progress reports the status of the RPs, and information on location and numbers of people 
relocated, compensation amounts paid by item, and assistance provided to APs. Once the land 
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acquisition and RPs have been completed, PAFO will carry out a post-resettlement impact 
evaluation to assess whether impacts of the proposed Project have been mitigated adequately 
and the pre-project standard of living of APs have been restored as a result of resettlement and 
project activities. All reports will be submitted in English. ADB will also monitor these activities in 
its regular supervision missions during the period of project implementation. 
 
295. The resettlement monitoring is embedded in the overall M&E approach of the project. 
Thus, independent external monitoring of safeguard aspects and resettlement panning will be 
performed through independent institutions on annual, mid-term and/or end-term basis recruited 
by the NPMO. This will include impact and effects monitoring.  
 
296. Concerning external monitoring related reporting the external organization will have to 
perform this task in accordance with its TORs which will be developed by the NPMO in 
cooperation with the grant implementation consultants. 
 
297. Once the land acquisition and RPs have been completed, the selected organization will 
carry out a post-resettlement impact evaluation to assess whether impacts of the proposed 
Project have been mitigated adequately and the pre-project standard of living of APs have been 
restored as a result of resettlement and project activities. 
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Annex 9 - Attachment 9.1 

DEFINITION OF KEY TERMS 

 
Resettlement Plan (RP) is a time-bound action plan with budget setting out resettlement strategy, 
objectives, entitlement, actions, responsibilities, monitoring and evaluation.  

Affected Person (AP) indicates any juridical person being as it may an individual, a household, a firm or 
a private or public who, on account of the execution of the proposed project or any of its components or 
subprojects or parts thereof would have their:  

(i) right, title or interest in any house, land (including residential, agricultural and grazing land) or 
any other fixed or moveable asset acquired or possessed, in full or in part, permanently or 
temporarily; or 

(ii) business, occupation, work, place of residence or habitat adversely affected; or 

(iii) standard of living adversely affected.  

Severely Affected Person for this proposed project is defined as a person who will:  

(i) lose more than 10% of total agriculture/aquaculture land holding, and/or  

(ii) relocate and/or lose more than 50% of their main residential and/or commercial property, and/or  

(iii) lose more than 10% of total income sources due to the proposed project.  

Land Acquisition means the process whereby a person is compelled by a public agency to alienate all or 
part of the land s/he owns or possesses, to the ownership and possession of that agency, for public 
purpose in return for fair compensation.  

Replacement Cost means the cost of replacing lost assets and incomes, including cost of transactions. If 
land, it means the cost of buying a replacement land near the lost land with equal productive potential and 
same or better legal status, including transaction costs. If structures, the replacement cost is the current 
fair market price of building materials and required labor cost without depreciation or deductions for 
salvaged building material or other transaction cost. Market prices will be used for crops, trees and other 
commodities.  

Resettlement Effects mean all negative situations directly caused by the project and/or subproject 
including loss of land, property, income generation opportunity, and cultural assets.  

Relocation means the physical relocation of an AP from her/his pre-project place of residence.  

Rehabilitation means the process to restore income earning capacity, production levels and living 
standards in a longer term. Rehabilitation measures are provided in the entitlement matrix as an integral 
part of the entitlements.  

Compensation means payment in cash or in kind to replace losses of land, housing, income and other 
assets caused by a project.  

Significant Resettlement Effect for each subproject means 200 people or more will experience „major‟ 
impacts. Major impacts include 

(i) physical displacement from housing and/or more than 10% of the household’s productive 
(income generating) assets are lost.  

(ii) 100 people or more who are experiencing resettlement effects are indigenous people or 
vulnerable as defined in the policy, for example, female-headed households, those living close 
to, on or below the poverty line, and isolated communities, including those without legal title to 
assets and pastoralists; or 

(iii) more than 50 people experiencing resettlement effects are particularly vulnerable, for example, 
hunters-gatherers. 
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Annex 9 - Attachment 9.2 

MAPS (English page 1/1) 
Site of Northern Rural Infrastructure Development Sector Project 

 
 

Location of Existing and Proposed Nam Haad Irrigation Scheme 
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Annex 9 - Attachment 9.3 
POTENTIALLY AFFECTED HOUSEHOLDS / INVENTORY RELATED TO A NEW RIGHT MAIN CANAL AND SECONDARY CANALS (English page 1/1) 
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Annex 9 - Attachment 9.4 

ASSET VALUES 

LIST OF APPLIED COMPENSATION VALUES (Lao-English page 1/3) 
(Note: during the preparation of this report the “stamping procedures” of this document were ongoing) 
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Annex 9 - Attachment 9.4 

ASSET VALUES (Cont.) 

LIST OF APPLIED COMPENSATION VALUES (Lao-English page 2/3) 
(Note: during the preparation of this report the “stamping procedures” of this document were ongoing) 
 



 

 125

Annex 9 - Attachment 9.4 

ASSET VALUES (Cont.) 

LIST OF APPLIED COMPENSATION VALUES (Lao-English page 3/3) 
(Note: during the preparation of this report the “stamping procedures” of this document were ongoing) 
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Annex 9 - Attachment 9.4 

ASSET VALUES (Cont.) 

LIST OF APPLIED COMPENSATION VALUES (Lao page 1/1) 
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Annex 9 - Attachment 9.4 

ASSET VALUES (Cont.) 

LIST OF APPLIED COMPENSATION VALUES (English page 1/1) 
 
 

LAO PEOPLE DEMOCRATIC REPUBLIC 
PEACE INDEPENDENCE DEMOCRACY UNITY PROSPERITY  

 
 
Bokeo Province 
Pha Oudom District 
Ban Thinh Keo 
 
 

CERTIFICATE FOR PURCHASE- SALE OF AGRICULTURE LAND (Private) 
 
 

 According to special land ownership; and 
 According to situation and price for purchasing and selling of land in local area, 

different types of land have different prices detailed as follow: 
 
1. Paddy Land -  2 seasons (15,000,000 KN/ha) 
2. Paddy Land  1 season (10,000,000 KN/ha) 
3. Rain-fed Paddy Land (1,5000,000 KN/ha) 
4. Land for construction (28,000 KN/m2) (Land along the road in village) 
5. Plantation land (5,000,000 KN/ha)  
6. Teak trees diameter 20x20cm (1000Baht/tree) 
7. Agar wood (125,000 KN/tree) 
8. Rubber trees (125,000 KN/tree) 
9. Fallow land (2,000,000 KN/ha) 

 
 
Therefore, we, on behalf of the Village Administration of Ban Thinh Keo, have issued this 

certificate as proved information for land purchasing and selling within boundary of the village. 
 
 

Signed and Stamped on 17 July 2010 
 

Village Chief, Ban Thinh Keo 
Mr. Tho Buachan 
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Annex 9 - Attachment 9.5 
SOCIO-ECONOMIC RESETTLEMNT RELATED APPRAISAL (English page 1/1) 
Key Topics Description related to Affected Households 
General Aspects 
Number of 
households 

 There are 1 female and 25 male headed households using land affected by the project. 
 The average age of head of households is 45 years.   

Population 
 About 46% of the household members are female and 54% male. 
 The surveyed households have rounded 6 members/family on average.  

Ethnicity  About 54% are Lao-Tai, and 46 % are Mon-Khmer 

Education 

 About 15% of household members have no education.  
 However, 23% completed primary school, 38 % lower secondary school and 23% upper 

secondary school. 
 From school attending children (between 6 and 15 years) 36% are female and 64% male.  

Livelihood Aspects 

Working 
Household 
Members 

 With 54% for more than half of the surveyed households, the household head and spouse are 
responsible for the primary income.  

 For 23% of households it is only the head of households, and for the remaining 23% of all 
family members (parents and adult children) are contributing to the families’ incomes.  

Primary 
Income 
Sources 

 With about 54% agricultural and farming activities are one of two primary income sources.  
 Another 38% of the surveyed families depend on governmental salaries including pension. 
 With 8% rarely a household depends on other incomes such as renting/leasing of assets. 
 Other sources have not been mentioned, but transact-walks through villages showed that 

home gardening, small shops and poultry production are further sources of income. 
Secondary 
Income 
Sources 

 About 46% of the households have agricultural and farming activities as their secondary 
income sources. 

 Other sources have not been mentioned in this context. 

Incomes 

 The surveyed households have an average monthly income through primary sources of 
rounded 950,000 KN/month. 

 In addition the secondary income of these households has been preliminary estimated with 
200,000 KN/month. 

 The average monthly income of 1,150,000 KN/month (83% and 17% through primary and 
secondary sources respectively) adds to a calculated average income of 13,800,000 
KIP/year/household. 

Based on the information provided by the surveyed head of households 
 No family is regarded as very poor, however about 36% as poor. 
 Estimated 64% are mentioned as normal family meaning medium living standard. 
 No family is regarded as wealthy or rich. Social Status 

Based on information obtained from the authorities 
 30% are in the very poor to poor group 
 70% are classified in the medium group (not classified as poor) 

Resettlement Aspects 

Land 
Requirements 

 The project would have to acquire agricultural, garden and fallow land only. 
 No residential areas and public areas providing services for communities will be affected 

through the project. 
 No forest, fishing and other areas will be affected by the project. 

Land 
Dependency 

 All surveyed head of households informed that they have additional (other) land and would not 
depend only on those plots under consideration for the construction of a Right Main Canal. 

Legal 
Status 

 Rounded 85% of the contacted head of households are in a process of legalizing their rights of 
land use and rights of land ownership.  

 However, there were no land certificates or issued land titles shown (status July 2010). 
 

Note 1: This table provides an overview about the key-topics in relation with resettlement aspects as 
collected in complementary surveys through the resettlement team covering 50% of households 
affected by a studied alignment and proposed construction of a new main irrigation canal. 

Note 2: Socio-economic baseline data were collected separately and are provided in Annex 9. 

 
Source: Mainly based on surveys of AHs, and partly additional information provided by local authorities in July 2010 
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Annex 9 - Attachment 9.6 

RESETTLEMENT CONSULTATION 

IMPRESSIONS FROM THE CONSULTATION IN THE PROJECT AREA (English page 1/1) 
 

 
Photo 1: Public Village Meeting 

 
Photo 2: Existing Traditional Weir and Site for 

New Weir 

 
Photo 3:Existing Left Main Canal 

 

 
Itinerary 
 
13 July 2010: PPTA socio-economic (Ms Buasavann and her 

team) and resettlement staff (Mr. Phoutsavong), 
hold a kick-off meeting with Mr. Bounmee Director 
of PFSO to inform about the objective of the 
mission. 

  After the meeting the PTAA consultants left to Pha 
Oudom accompanied by Mr. Bounponh (Bokeo 
provincial liaison officer). 

14 July 2010: Meeting with government administration followed by 
a joint site visit. PPTA consultants were 
accompanied by Mr. Bounponh and Mr. 
Udomphone – district liaison officer and water user 
group leader – and some land owners.  

15 July 2010: Mr. Udomphone, 7 members of the local Water 
User Committee and PTAA resettlement specialist 
undertook transact walk and prepared initial 
inventory about land and plantation that would be 
affected by the proposed scheme infrastructure. 

16 July 2010: PPTA resettlement specialist and Mr. Udomphone 
hold a meeting with Affected People and 
governmental officials to present the process of 
resettlement survey and to give an introduction to 
Lao laws and regulations, ADB guidelines all 
concerning resettlement planning issue, grievance 
procedures and AP’s participation. 

  Consultation with APs on compensation options.  
17 July 2010: Conducting socio-economic appraisal of main canal 

related AHs concerning resettlement planning. 
18 July 2010: Conducting socio-economic appraisal of main canal 

related AHs concerning resettlement planning   
 
Main Achievements 
 
 Getting an overview of scope and nature of the expected 

resettlement effects through the project. 
 Transact walks focused on proposed sites for the irrigation 

scheme infrastructure to estimate requirements for land 
acquisition mainly for weir and canals. 

 Collecting initial information about Ahs. 
 Summarizing results in an inventory list (see Attachment 9.3). 
     

Main Findings 
 
 Very limited effects are expected for project affected people 

cultivating land which is under consideration for constructing 
irrigation infrastructure (canals and weir). 

 From a practical point of view it seems that there would be no 
big efforts required for demarcation exercises, census and 
establishment of cutoff date at implementation stage of the 
project. 

 

Photo 4: Typical Teak Trees and Vegetation 
Along Proposed Alignment for RMC 
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Annex 9 - Attachment 9.6 
 

RESETTLEMENT CONSULTATION (Cont.) (English page 1/1) 
 

ATTENDANCE LIST OF MEETING HELD ON 16 JULY 2010 WITH POTENTIALLY AFFECTED 
HOUSEHOLDS, VILLAGE OFFICIALS, WUG RERSENTATIVES AND PPTA CONSULTANTS 
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Annex 9 - Attachment 9.6 
 

RESETTLEMENT CONSULTATION (Cont.) 

 

EXTRACT OF RESETTLEMENT ITEMS DISCUSSED IN PUBLIC MEETING (English page 1/2) 
 

Resettlement Planning - Discussion Guide for Consultation Meetings 
 

VILLAGE LEVEL CONSULTATION 

I. TARGET 

1. Villages affected construction of irrigation systems 

II. CHECKLIST 

VILLAGE CONSULTATION MEETING 
 Village:       Thinh Keo
 Commune:  Pha Oudom
 District:        Pha Oudom 
 
Date: 16 July 2010 
 
 
1. Participants: 

Total Male Participants Female Participants Main Ethnic Group Minority Group 
29 26 3 Khmu Lue 

 
2. Public attitudes to the project and resettlement 

Respondents 

Male Female Questions/Issues 

Yes No Unclear Yes No Unclear 

2.1 Do you support the project? 26 0 0 3 0 0 
2.2 Do you support the canal system? 26 0 0 3 0 0 

2.3 Would you agree in necessary canal alignments 
on and passing your land? 

26 0 0 3 0 0 

Do you prefer:       

 Cash compensation for land? 7 19 0 0 3 0 

 Land for land compensation? 19 7 0 3 0 0 

2.4 

 Donation your land for participation in 
construction? 

19 7 0 3 0 0 
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Annex 9 - Attachment 9.6 

RESETTLEMENT CONSULTATION (Cont.) 

EXTRACT OF RESETTLEMENT ITEMS DISCUSSED IN PUBLIC MEETING (English page 2/2) 

Respondents 

Male Female Questions/Issues 

Yes No Unclear Yes No Unclear 

Do you prefer conflict resolution through:       

 Civil court?  26 0 0 3 0 0 
 Government? 0 26 0 0 3 0 

2.5 

 Others?       
How would you use the compensation fees?       
 Education of children 0 26 0 0 3 0 

 Building new houses 0 26 0 0 3 0 

 Small business 20 6 0 3 0 0 

 Deposit in bank 6 20 0 0 3 0 

 Consumption 0 26 0 0 3 0 

2.6 

 Others        

If you would lose a lot (most) of your land what 
could be your plan for future livelihood? 

      

 Work outside   26    

 Big shops   26    

 Run restaurants or hotels   26    

 Small shop 9 19 0 3 0  

 Small business 20 6 0 0 3  

 Learning special skill (haircut, cooking, etc)   26   0 

2.7 

 Other (please specify)   26    

 
3. Suggestions for land acquisition and relocation of structures 
Item Suggestions 
3.1 Concerning their gardens the farmers require no compensation and would regard this as their 

contribution to a new irrigation system providing them with irrigated agricultural land throughout 
the year  

3.2 Appropriate amount of cash should compensate industrial trees 
3.3  
3.4  
3.5  

Facilitator: 

Mr. Udomphone, District Irrigation Engineer 

   Mr. Tho Bualan,  Villages Chief of Thinh Keo 
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Annex 9 - Attachment 9.6 
RESETTLEMENT CONSULTATION (Cont.) 

DISCUSSION GUIDE FOR RESETTLEMENT PUBLIC MEETING (Lao page 1/2) 
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Annex 9 - Attachment 9.6 

RESETTLEMENT CONSULTATION (Cont.) 

DISCUSSION GUIDE FOR RESETTLEMENT PUBLIC MEETING (Lao page 2/2) 
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Annex 9 - Attachment 9.7 

LAND USE/R RIGHTS 

EXAMPLE FOR TRANSFER OF USER RIGHTS (English page 1/1) 
 
 

LAO PEOPLES DEMOCRATIC REPUBLIC 
PEACE INDEPENDENCE DEMOCRACY UNITY PROSPERTY 

 
 
District of Pha Oudom                   No………. /C.B.KH 
Ban Thinh Keo                               Date 15 June 2010  
 
 
 

Authorized Paper (TRANSFER OF LAND USE RIGHT) 
 
 
My name is Mr. Ounkeo SALIVONG aged 43, ethnic Lamed, living in Thinkeo village, had sold 
one plot of agriculture land to Mr. Aen Chittakoun , aged 48, living in BanThinkeo for KN 
2,500,000 (Two million and five hundred thousand Kip). 
 
 
Location of land: 
 
The land is a type of plantation land (in Houyhong area). It has a length of 115m and borders to 
land of Mr. Tanh, Mr. Khamsy and Mr. Khamphong on the East; on the West it borders to land 
of Mr. Thongkhoun with a length of 125m; on the North it borders to the land of Mr. Boungni with 
a width of 44m, and 30m borders to the land of   Mr. Thong phone on the South. The proved 
land mark on the East, the West and the South is a buffer chain.  On the North, the last fence 
post of Mr. Thongkhoun connected to the bamboo bushes of Mr. Boungni is the land mark. 
 
 
Therefore, I wrote this authorized paper as evidence of transfer of land use right to land 
purchaser. 
 
Date 15 June 2010. 
 
 Buyer Seller Land bordering   
 Mr. Aen Mr.Ounkeo Mr. Khamphone 
 (Signed) (Signed) (Signed) 
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Annex 9 - Attachment 9.7 

LAND USE/R RIGHTS (Cont.) 

EXAMPLE FOR TRANSFER OF USER RIGHTS (Lao page 1/1) 
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Annex 9 - Attachment 9.8 
ENTITLEMENT MATRIX (English page 1/1) 

Type of 
Loss 

Entitled 
Persons 

Compensation and 
Rehabilitation Measures 

Implementation 
Issues 

I. LOSS OF LAND 
A Temporarily Affected  

A-1 Agricultural Land 0   
A-2 Residential Land 0   
A-3 Commercial Land 0   

B Permanently Affected  
 26 households 

along align-
ment of RMC 

 Formally considered compensation 
by cash-for-land. 

 Approx.  Mio 117 KN  for 19,410m2  
B-1 Agricultural Land 

 To be defined 
 Formally considered compensation 

by cash-for-land. 
 Rounded Mio 7 KN  for 1,220m2  

 If “donation-agreement” would be established 
in which private users confirm to provide the 
land as a contribution for the project without 
compensation conditional to ADB regulations, 
compensation by cash would not be required 

B-2 Residential Land 0   
B-3 Commercial Land 0   

II. LOSS OF HOUSES & OTHER STRUCTURES 
C Temporarily Affected   

C-1 Houses 0   
C-2 Shelter/Dwelling 0   
C-3 Fence 0   
C-4 Others 0   

D Permanently Affected   
D-1 Houses 0   
D-2 Shelter/Dwelling 0   
D-3 Fence 0   
D-4 Others 0   

III. LOSS OF CROPS & TREES 
E Temporary Loss of   

E-1 Crops 0   
E-2 Trees 0   

E Permanent Loss of   

E-1 Crops  7 households 
(out of the 26) 

 Concerns only non-irrigated paddy 
fields 

 No loss of crop assuming rice of paddy field 
would be harvested before construction start 

E-2 Trees 
 8 households 

(out of the 26) 
 Concerns only 8 gardens 
 Rounded Mio 31 KN for 132 trees  

 Cash compensation has been required by the 
contacted households 

IV. LOSS OF COMMON PROPERTY RESOURCES 
F Temporary Loss of Services  

F-1 Administration 0   
F-2 Water and Sanitation 0   
F-3 Health 0   
F-4 Education 0   
F-5 Transport 0   
F-6 Others 0   

G Permanent Loss of Services  
G-1 Administration 0   
G-2 Water and Sanitation 0   
G-3 Health 0   
G-4 Education 0   
G-5 Transport 0   
G-6 Others 0   

V. INCOME RESTORATION 
H-1 Material Transport Allowance 0   
H-2 Housing Transition Allowance 0   
H-3 Business Transition Allowance 0   

H-4 Special Assistance for Socially 
and/or Economically 
Vulnerable Households 

 5 households 
(out of the 26) 

 1 female headed household 
 4 households loosing 10% to 20% 

of their total productive area 

 5 x three monthly support allowance adds to 
KN 9.0 million to cover the 10-20% loss of 
income for 5 households. 

 Food supply of 0,5 kg rice/day for 3 months 
for all members of these 5 households 

 26 households 

 Those farmers could not cultivate 
their paddy fields along RMC 
alignment during construction of 
the new irrigation scheme 

 No compensation has been considered under 
the assumption to contractually oblige 
contractor/s to offer temporary jobs during 
construction and operation of the new scheme 

H-5 Other Support Measures 

 To be defined 

 Farmers on whose land the 
secondary canals would be 
constructed shall receive support to 
obtain replacement land 

 Lump sum of estimated Mio. 7.0 KN 
(equivalent to 200 daily labor wages) for first 
season of new irrigated land expecting more 
preparatory efforts and agricultural inputs 

Source: PTAA Consultants, July 2010 
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INDIGENOUS PEOPLE’S PLAN 
 

A.  Executive Summary 
 
298. The subproject area takes in four villages; Phonexay, Pha Oudom, Thinh Keo, and 
Phiengkham consisting of a total of 617 households and 3,303 persons. The subproject will 
enable increased agricultural productivity in the area through increased reliability of water 
supply and improved production technologies. Most recently settled villages are the poorest and 
correlates with lack of ownership of irrigated or rain-fed lowland. The majority of the population 
is Mon-Khmer (63%) and has a disproportionate share of poor households (31% poor vs. 7% of 
Lao-Thai). For vulnerable ethnic minority households the main benefits from the project will be 
in the form of increased opportunity for employment both through construction activities and 
through increased demand for farm labor from intensification of cropping. Increased wealth in 
the general community will also enhance general commercial opportunities which also have 
potential for benefitting vulnerable ethnic minorities directly and also indirectly through increased 
demand for private sector employment. There is widespread support for the subproject including 
from poor ethnic minority groups and will not result in any disadvantage to ethnic minorities. 
This Indigenous Peoples Plan (IPP) and the subproject Gender Action Plan (GAP) in Annex 11 
define mechanisms for inclusion and benefits for women and ethnic minority groups. 
 
B. Project Description 
 
299. The Nam Haad subproject will provide for replacement of the current temporary weir with 
a 5m high concrete weir and relocation and construction of the main delivery canal and water 
management structures. This will increase the irrigated area and provide for more reliable water 
supplies. Associated initiatives will provide for capacity building to improve production 
technologies and ensure the water user group can effectively manage the system. The outcome 
will be increased agricultural productivity and improved livelihoods for households in the four 
affected villages. 
 
C. Social Impact Assessment 
 
300. The socio-economic and gender survey results that these IPP and GAP are based upon 
are presented in the PPTA socio-economic survey (Annex 7). Survey data was collected based 
on ethno-linguistic grouping including stratification of household surveys. The proposed project 
Indigenous Peoples Planning Framework (IPPF) provides background on ethnic minorities in 
Lao PDR. 
 
301. The subproject will replace an existing temporary weir for irrigation of existing rice fields 
and therefore will not be involved in sequestration of any land that could be considered 
‘ancestral domains.’ Land required for infrastructure works are minimal and will be dealt with 
through routine resettlement procedures as detailed in web linked document 14 Annex 9. 
 
302. Most recently settled villages are the poorest and correlates with lack of ownership of 
irrigated or rain-fed lowland with the poorest village being Phiengkham. The majority of the 
population in the four villages are Mon-Khmer (63%) and have a disproportionate share of poor 
households (31% poor vs. 7% of Lao-Thai). For vulnerable ethnic minority households the main 
benefits from the project will be in the form of increased opportunity for employment both 
through construction activities and through increased demand for farm labor from intensification 
of cropping. From consultation and survey processes it was clear that there is widespread 
support and expressed need for the project from all ethnic groups and from all ‘wealth’ classes. 
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303. All farmers expressed a desire to learn and adopt new technologies to increase 
productivity and would welcome improved government extension services which currently are 
not perceived as meeting their needs. They are also dissatisfied with contract farming 
particularly with regard to clarity of contract agreements and expressed a need for assistance in 
this area. Finally, farmers regard themselves a ‘price takers’ and would welcome increased 
levels of competition for their products in order to improve profits. 
 
304. The four villages are quite well served by public facilities, with education, health, water 
and sanitation, being within range of national averages. Phiengkham village has poor coverage 
for sanitary latrines and the subproject will provide for an awareness campaign and construction 
of latrines for poor households. 
 
305. Women, across all ethnic groups, are greatly under-represented within the administrative 
structure of village level government and also within the management committees of the various 
working groups (including irrigation water user groups and domestic water supply groups). 
Women within the area often act as sole farmers and currently participate in the ongoing repairs 
to the temporary dam wall. They also operate businesses and manage the household finances 
in both the Lao-Thai and Mon-Khmer ethnic groups. There is no real rationale or stated 
opposition to women taking on management roles and women are able to readily identify 
suitable candidates. Capacity building for women and gender awareness (mainstreaming) 
training is needed to facilitate increased participation by women from all ethnic groups in the 
public sphere. 
 
D. Information Disclosure, Consultation and Participation 
 
306. Since the initial PPTA visit, a series of consultations have been held with the district and 
village administrative units and communities, including focus groups discussions with women 
and men from all ethnic groups. There is widespread understanding of the scope and 
implications of the subproject and widespread support. 
 
E. Beneficial Measures 
 
307. While ‘redistributive benefits’ from the proposed subproject is not possible the general 
‘growth benefits’ should provide some benefits to the whole community. Measures to ensure 
that the most vulnerable members of the community can participate are set out in this IPP and 
the GAP. These consist generally of establishing preferential hiring practices for project related 
construction work and ensuring that capacity building activities meet stated needs and are 
accessible for the poorest and most vulnerable. Specific beneficial measures are also detailed 
in Annex 6. 
 
F. Mitigation Measures 
 
308. The screening process in the Subproject Investment Proposal found that ethnic groups 
would not be disadvantaged by the subproject and this has been confirmed through the survey 
and focus groups discussions held with separately with women and men from all villages and 
ethnic groups. 
 
G. Capacity Building 
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309. A range of capacity building activities will be conducted for both subproject implementers 
and ethnic minority communities and these are detailed in Table WLD14.A10.1.  
 
H. Grievance Redress Mechanism 
 
310. The Lao National Front for Construction (LNFC) represents ethnic minority groups and at 
village level also head up the Village Mediation Committee. It was found the during the 
consultation and survey processes that communities respect the Front members and often turn 
first to them for assistance with both domestic and civil matters. Assistance will be provided for 
training of the Committees where this has not already occurred through the current program 
being implemented by the Bokeo Provincial Department of Justice. An information campaign will 
be conducted to ensure that all community members understand the revised role and 
responsibilities of the Mediation Committees. 
 
I. Monitoring, Reporting and Evaluation 
 
311. All monitoring data will be disaggregated by ethnicity (using the four standard ethno 
linguistic groupings), gender and age (the latter where feasible and appropriate). Six monthly 
progress reports are to provide information on IPP participation, training and employment 
targets with an emphasis on identification of constraints and appropriate remedial actions. 
Impact of the subproject will be measured through repeat application of the socio-economic and 
gender surveys prior to completion of the overall Project. 
 
J. Institutional Arrangements 
 
312. The overall subproject institutional and implementation arrangements are detailed in the 
main document. Specifically for the IPP, international and national IP / gender / community 
development specialists will be part of the NPMO with inputs and ToR as per the proposed 
project PAM. Safeguard specialists are included in the government teams at national and 
provincial levels with responsibilities for implementation of the IPPs and GAPs. At district level a 
community development officer (CDO) in the Provincial Project Office (PPO) will have day to 
day responsibility for implementation of the IPP. These officers will undergo intensive training at 
project commencement in community development at an appropriate institution in Thailand. 
 
K. Budget and Financing 
 
313. Estimated implementation costs are set out in Table WLD14.A10.1 and financed from 
the Grant.  More detailed budgets will need to be developed at implementation. 
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Table WLD14.A10.1:  IPP Activities, Timing, Responsibilities and Budget 
 
314. The IPP is based on the IPPF and should be read and implemented in conjunction with each other. Detailed budgets, 
schedules and training details to be developed as part of Detailed Design phase.  Costs included in the table are estimates only and 
where capacity building is for a wider audience (i.e. part of Province start up training) these costs are not included here. 
 
Project 
Component 

Indicator / Activity / Requirement 
Timing Responsibility Estimated Budget 

Output 1:  
 
Productivity 
enhancing rural 
infrastructure 
rehabilitated and/or 
constructed. 

Selection criteria for subprojects to ensure the use 
of local labor and avoidance of construction 
camps.  
 
Safe working conditions for both men and women 
workers.  Local contractors will not employ child 
labor.  Equal pay for women and men for work of 
equal type. 
 
Local contractors will preferentially employ 
members (women and men) from poor ethnic 
minority households in construction work. 
 

Contracting 
 
 
 
Contracting and 
Construction 
 
 
 
Construction 
 

NPMO / Safeguard 
Specialists 
 
 
NPMO and PAFO 
 
 
 
 
NPMO and PAFO 

Nil required 
 
 
 
Nil required 
 
 
 
 
Nil required 

Output 2: 
 
Associated 
initiatives executed 
to enhance the 
impact from, and 
sustainability of 
investments in rural 
infrastructure. 

Capacity building training to enable participation in 
subproject and community decision-making in a 
meaningful way delivered in local language and 
using appropriate methodology for Phiengkham 
village community. 
Representation of ethnic minority groups in water 
user groups. 
 
Representation of ethnic minority groups on all 
subproject management committees (marketing 
initiatives, producer groups and etc.). 
 
Extension services designed for and delivered to 
ethnic minority groups including upland farmers. 
 
Deliver a sanitation awareness raising campaign 
and provide for construction of essential sanitation 
in Phiengkham Village. 

Implementation 
 
 
 
 
Implementation 
 
 
Implementation 
 
 
 
Implementation 
 
 
Implementation 
 

Safeguard specialists  
 
 
 
 
PPO Safeguard 
specialists 
 
PPO Safeguard 
specialists 
 
 
PPO Safeguard 
specialists 
 
PPO Safeguard 
specialists 

From ‘Investment 
Costs’ $2,000 
 
 
 
Nil required 
 
 
Nil required 
 
 
 
From ‘Investment 
Costs’ $2,500 
 
From ‘Investment 
Costs’ $10,000 
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Project 
Component 

Indicator / Activity / Requirement 
Timing Responsibility Estimated Budget 

 
 
3. Capacities 
strengthened for 
national, provincial 
and district agencies 
towards a program-
based approach for 
development partner 
assistance. 

Safeguard (IPP) training for implementing 
agencies at national, provincial and district levels 
(i.e. PMO, PPOs and other stakeholders). 
 
Training provided to provincial staff to enable 
effective monitoring of the IPP. 
 
Capacity building for the Village Mediation 
Committees (as per provided by Dept of Justice) 
and dissemination of the role of the Committee to 
ensure widespread understanding. 
 
Capacity building for village and district level 
committees of the Lao Front for National 
Construction (LFNC) to promote the rights and 
needs of ethnic minority groups in the subproject 
areas. 
 

Project 
commencement 
 
 
Project 
commencement and 
ongoing 
 
Project 
commencement 
 
 
Implementation 

Safeguard specialists 
 
 
 
Safeguard specialists 
 
 
 
PPO Safeguard 
specialists / Prov Dept 
of Justice 
 
PPO Safeguard 
specialists / Provincial 
Lao Front for National 
Construction 

From ‘Capacity 
Building in 
Implementation’ 
 
Nil required – on the 
job 
 
 
From ‘Investment 
Costs’ $2,000 
 
 
From ‘Investment 
Costs’ $2,000 

 
4. Efficient 
implementation of 
project and 
subprojects. 

All monitoring and evaluation data disaggregated 
by ethnic minority groupings (4 ethno-linguistic 
groupings). 
 
NPMO and PPO monitor and report on IPP 
performance indicators, including ethnic minority 
participation, training and employment targets in 
six monthly progress reports. 
 

Project 
commencement and 
ongoing 
 
Implementation 
 

NPMO / M&E 
Specialists 
 
 
NPMO / M&E 
Specialists 
 

Nil required 
 
 
 
Nil required 
 

 
 
 
 
 
 



Web Linked Document 14 - Annex 11 

 143

GENDER ACTION PLAN 
 
315. The Gender Action Plan (GAP) is based on the overall project GAP and should be read and implemented in conjunction with 
each other. Detailed budgets, schedules and training details to be developed as part of Detailed Design phase. Costs included in the 
table are estimates only and where capacity building is for wider audience (i.e. part of Province start up training) these costs are not 
included here. 
 
Table WLD14.A11.1:  GAP Activities, Timing, Responsibilities and Budget 
 
Project 
Component 

Indicator / Activity / Requirement 
Timing Responsibility Budget 

Output 1:  
 
Productivity 
enhancing rural 
infrastructure 
rehabilitated and/or 
constructed. 

Selection criteria for subprojects should ensure the 
use of local labor and avoid construction camps.  
 
Safe working conditions for both men and women 
workers. Local contractors will not employ child 
labor. 
 
Local contractors will employ at least 30% women 
in construction/ rehabilitation and labor-intensive 
maintenance. Equal pay for men and women for 
work of equal type. 

Contracting 
 
 
Contracting and 
Construction 
 
Construction 

NPMO / Safeguard 
Specialists 
 
NPMO and PAFO 
 
 
 
NPMO and PAFO 

Nil required 
 
 
Nil required 
 
 
 
Nil required 

Output 2: 
 
Associated 
initiatives executed 
to enhance the 
impact from, and 
sustainability of 
investments in rural 
infrastructure. 

Province Sub-CAW and PAFO NCAW provide 
training to women focusing on effective 
participation in project decision making and 
working groups. 
 
30% participation of women in water user groups. 
 
30% participation of women on all subproject 
management committees (marketing initiatives, 
producer groups and etc.). 
 
Female focused extension services designed for 
and delivered to women with at least 30% of 
extension training for women. 
 
Implementing agencies will ensure land use 
certificates are updated in both spouses' names. 

Implementation 
 
 
 
Implementation 
 
 
Implementation 
 
 
 
Implementation 
 
 
 
Implementation 

Safeguard specialists  
 
 
 
PPO Safeguard 
specialists 
 
PPO Safeguard 
specialists 
 
 
PPO Safeguard 
specialists 
 
 
PAFO /DAFO 

From ‘Investment 
Costs’ $1,000 
 
 
Nil required 
 
 
Nil required 
 
 
 
From ‘Investment 
Costs’ $2,500 
 
 
Nil required 
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Project 
Component 

Indicator / Activity / Requirement 
Timing Responsibility Budget 

Output 3: 
 
Capacities 
strengthened for 
national, provincial 
and district agencies 
towards a program-
based approach for 
development partner 
assistance. 

Gender mainstreaming training for NPMO, PPO 
and DCOs at project commencement. 
 
Training provided to provincial staff to enable 
effective monitoring of the GAP. 
 
Gender mainstreaming training for subproject 
implementers and contractors at subproject 
commencement and at six months to identify 
possible constraints – with involvement of 
Province Sub-CAW and PAFO NCAW 

Project 
commencement 
 
 
Implementation 
 
 
 
Pre-construction & six 
months into 
construction 
(construction estimated 
to extend over 2 dry 
seasons) 

Safeguard specialists 
 
 
Safeguard specialists 
 
 
 
PPO Safeguard 
specialists 
 

From ‘Capacity 
Building in 
Implementation’ 
 
Nil – on the job training
 
 
 
From ‘Investment 
Costs’  $1,000 

Output 4: 
 
Efficient 
implementation of 
project and 
subprojects. 

NPMO and PPO to monitor and report on GAP 
performance indicators, including women's 
participation, training and employment targets. All 
data collected disaggregated by gender. 

Project 
commencement and 
ongoing 
 

NPMO / M&E 
Specialists 

Nil required 
 

 
 
 




