
 

 

 
 
 
 
 
 
 
 
 

 
Renewable Energy Sustainable Programs 

for Intelligent Rural Electrification and 
Poverty Alleviation 

 

RESIREA 
 
 
 

 
 
 

���������	��
��	��
��	���	������
�	�	��	����	�������
�������

�������	��������������������
������������	�� ��!������

 
 
 
 

FIRST DRAFT 23/03/2008 



RESIREA – Contract number EIE/06/272/SI2.449064 

Biomass resources assessment in selected areas of Oudomxay Province (Laos)  
and Kampong Thom Province (Cambodia)                                                                                  Page 2 of 91 

 
 
 
Executive summary 
 
 
The amount of available biomass has been assessed in 21 villages of Oudomxay Province (Lao 
PDR) and in 27 villages of Kampong Thom Province (Cambodia), in order to fuel village 
electrification plants. 
 
In Oudomxay Province, only the residues coming from rice and maize cultivation have been 
assessed, the other crops being considered as negligible for electricity generation purposes. The 
amounts of rice husk available are too slight to fuel exclusively an electrification project, because 
a part of the paddy is shelled manually with no recovery of husks and because a part of the 
paddy is husked outside the villages. Only three villages (Chongnang, Katangya and Namyeng) 
generate significant amount of corn cobs. The setting up of an energy crop plantation could be 
problematic because of the environmental impacts of shifting cultivation. 
 
In Kampong Thom Province, only the residues coming from rice and cashew nut production have 
been assessed, the other crops being considered as negligible for electricity generation 
purposes. With the exception of Kraya Tboung and Sakream Khang Cheung (114.6 and 117.3 
tonnes respectively), the amounts of rice husk appear to be too slight for fuelling exclusively a 
power generation project. These low amounts are due to the small area dedicated to rice 
cultivation in each village and/ or due to the fact that a part of the production is sold as paddy, 
without being husked in the villages. Significant amounts of cashew nut wood are available in 
Kraya Tbong and Sakkream Khang Cheung villages (1,014 and 780 tonnes respectively) and, to 
a lesser extent, in Trapeang Chruk (585 t), Ronream (390 t) and Atsu, Tang Krasau and Cheu 
teal (between 100 and 200 tonnes). 
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EUR : Euro 

ha : Hectare 

HH : Households 

kg : Kilogramme 

KHR : Khmer riel 
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USD : United States dollar 
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1. Introduction 
 

RESIREA is a planning project for rural electrification through renewable energies in three 
provinces of South East Asia: Oudomxay in Lao PDR, Kampong Thom in Cambodia and 
Dak Nong in Vietnam. The RESIREA project is supported by the European Commission and the 
French agency for environment ADEME. It has been launched in early 2007 and will last for 
3 years. 
 
The RESIREA project aims at elaborating off-grid sustainable electrification projects, through the 
study of both energy demand and renewable energy sources sides, and based on an in-depth 
analysis of the local and provincial contexts.  
 
Priority villages have been identified in the three provinces as the most promising and favourable 
sites to implement rural electrification projects. This selection has been achieved using a GIS and 
multi-criteria analysis. It was validated by local authorities during provincial workshops held in 
March and April 2008. 
 
Detailed studies have been then completed in the priority villages, to apprehend the local context 
and analyze the energy demand and solvability of the targeted population. 
 
Completing the energy sources analysis, this report presents the potential biomass resources in 
selected priority villages of Oudomxay and Kampong Thom Provinces. By means of site surveys, 
the amount and the availability of agricultural and wood-processing residues have been 
investigated in the selected villages. 
 
In 2009, the collected data will be used to design sustainable electrification projects in the 
targeted area. Project documents will be submitted end of 2009 to operators and financing 
agencies. 
 
The RESIREA project is implemented by a consortium of European partners composed of the 
Fondation Energies pour le Monde (FONDEM, France), the Fraunhofer Institute for Solar Energy 
Systems (Germany), and the Agricultural Research Centre (CRA-W, Belgium).  
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2. Assessment methodology 
 

2.1. Elements investigated 
 
The review of small-scale biomass-fuelled power generation technologies produced in the frame 
of the RESIREA project emphasized that the two only bioenergy technologies that would suit 
village-scale electrification projects are: 

�  biomass gasification and  
�  the use of vegetal oil in a generator. 

 
Gasification requires dry biomass, that is to say having generally a moisture content lower than 
30 %. In the rural context of the targeted zones, this dry biomass can be wood or agricultural 
residues.  
 
Wood residues are generated as a waste of forest exploitation or of wood-processing activities 
(e.g. sawmill, joineries, carpentries). The wood residues are generally left unused or are 
employed as firewood. There is no commercial forest exploitation in the targeted zones that 
would produce significant amount of wood residues. 
 
Two sources of agricultural residues have to be distinguished. The production residues are the 
elements of the plants that are left while the main product has been harvested (e.g. rice straw or 
maize stalks). The processing residues are the wastes resulting from the processing of 
agricultural products, as for example the husks resulting from paddy husking or the cobs from 
maize shelling. These agricultural residues are recycled as organic fertilizer, used for other 
purposes, or left unused. Whereas the production residues are all generated at once during the 
harvest period, the generation of processing residues can be spread over the year depending on 
the process operation periods. 
 
Vegetal oil is produced by pressing oleaginous seeds or kernels. As no oil-producing crop is 
cultivated on a significant scale in the targeted zones, the possibility of producing vegetal oil will 
be considered through the setting up of a plantation of such crops (mainly jatropha) in the 
villages.  
 
The possibility of setting up a plantation of fast-growing trees (e.g. leucaenia, acacia or 
eucalyptus) will also be investigated as a potential source of wood fuel. 
 
The biomass current and potential production, its availability and seasonality have been 
investigated in the priority villages through the examination of the following elements: 
  

�  Agricultural residues:  
 

·  Main crops grown in the village with, for each: 

- area cultivated within the village territory; 
- crop productivity; 
- the proportion of the production that is self-consumed and sold; 
- concise cultivation calendar. 

·  Processing of agricultural products:  

- types of processes; 
- proportion of agricultural products that are processed in the village; 
- yield and seasonality of processes; 
- current use of residues generated and potential availability. 

 
�  Forest or wood-processing residues:  
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·  Wood-processing activities in the village. 
�  Possibility for energy cropping:  

 

·  land availability for setting up a plantation; 

·  land rental or sale price;  

·  soil quality and possibility of irrigation; 

·  land management rules and procedures; 

·  motivation of local farmers for setting up a plantation; 

·  main cash-generating activities: 

- market price of main crops; 
- main other cash-generating activities. 

 
 

2.2. Survey methodology 
 
The most significant questions concerning biomass resources (i.e. area of main crops, processing 
of agricultural product and land availability) have been added to the survey on economic context 
and energy demand. This first survey has been carried out in all priority villages by local 
consultants. That information is indeed specific to each village. 
 
A survey dedicated to biomass resource assessment has been performed by CRA-W in a 
selection of villages considered as most representative in the two provinces. The selection criteria 
were the importance of agricultural productions1 and the accessibility2. This second survey aimed 
at proving a deeper knowledge of village agricultural systems and processing activities. It led to 
the definition of common features that can be assumed to apply to all villages (e.g. crop 
productivity, land management rules and procedures). These common features and assumptions 
for Oudomxay and Kampong Thom provinces are detailed in section 3.1 to 3.6 and 4.1 to 4.6 
respectively. 
 
In the tables presenting the biomass potential resources of each priority village, a colour code 
indicates whether a data comes from the first or the second survey campaign (primary data, 
green and blue respectively), from most probable assumptions (red) or from a calculation 
(secondary data, black). 
 
It is important to notice that the questions asked during the first survey have been asked again in 
the villages visited during the second campaign. Surprisingly, the answers provided were often 
different. The conflicting answers concerning the use of biomass residues or land availability 
could be explained as coming from a misunderstanding on the question asked or the answer 
given. The discrepancies between answers on figures (area dedicated to the main crops and 
yields) are however surprising as they are supposed to be recorded precisely by heads of 
villages. Moreover, these discrepancies can be very important as for NamYeung Village 
(cf. Section 3.7.21). This astonishing result makes that the accuracy of that key figures can be 
questioned. In consequence, the final figures on biomass generation should be considered as an 
estimate, which may be precisely checked before project commissioning. 
 
Only the major discrepancies will be displayed on the summary table of each village, the rejected 
figures have been crossed through.  
 
 
 
 
                                                   
1 According to the results of the first survey. 
2 The villages with a low accessibility are considered as not suitable for a bioenergy electrification system. 
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2.3. Exchange rates 
 
The exchange rates used in this report are the February rates provided by InforEuro service of 
the European Commission3. 

Table 1 - Exchange rates used in the report 

1,3111 USD (US dollar) 

11187,5 LAK (Lao kip) 1 EUR =  

5323,5 KHR (Khmer riel) 

                                                   
3 http://ec.europa.eu/budget/inforeuro/  
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3. Biomass resources assessment in Oudomxay Provinc e (Laos) 
 

3.1. General elements and common features 
 

3.1.1. Priority villages 
 
Three priority areas have been preliminary selected in Oudomxay Province (Lao PDR) according 
to the analysis of local context and potential electricity demand (WP2, 4 and 5). The 1st zone is 
located in the Xai District, west of Xai city, and comprises 7 priority villages. The 2nd and 3rd 
priority zones are located in the Houn District, respectively north-west and south-east of Houn 
city. Both zones 2 and 3 comprise 7 priority villages, giving a total of 21 villages prioritized for the 
Oudomxay Province. 
 
The first survey (focussing on economic context and energy demand) has been carried out in 
May and June 2008 by Sunlabob Ltd., while the second survey has been performed in January 
and February 2009 by CRA-W and the Lao Department of Electricity. Practical information on 
survey campaigns is provided in Annex 1. 
 

Table 2 - List of selected villages in Oudomxay Pro vince 

Zone Selected villages 
1st survey 
campaign  

2nd survey 
campaign 

1) ������� X X 
2) ��	
���� X  
3) ������	� X  
4) ���
��	
�� X  
5) ��	
������ X  
6) ���
	� X  
7) ��
����������� X X 

Xai 

�	������  X 
8) ����	
���� X  
9) ���	
	�	
� X X 
10) ������� X  
11) ����������� X  
12) ��	
� X X 
13) 	�����
	� X X 

Houn – North  

14) ���	�����	
� X X 
15) ��������� X X 
16) ���	������ X  
17) ������� X  
18) ����	
��� X X 
19) 	���������� X X 
20) ���� X  

Houn – South  

21) 	���
�	
� X X 
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Illustration 1 - Map of Xai Priority Zone 
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Illustration 2 - Map of Houn North Zone 
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Illustration 3 - Map of Houn South Priority Zone 
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3.1.2. Accessibility 
 
The Oudomxay Province is a hilly area, made up of deep valleys ranging up to $$ m. The 
accessibility of priority villages is quite difficult, especially in the Xai Zone. The village are linked 
to the national road by a network dirt road which became impassable to heavy vehicles during the 
raining season. Some villages can only be reached by walking on footpaths.  
 
Sunlabob Ltd. carried out the first survey campaign during the raining season and reports that4 
the “access to the selected villages was found to be very difficult, especially during this period of 
the years (due to the rains). It was found that 5 villages had no road access at all and the 
surveyors had to walk 2-3 hours to reach the village (sometimes wading through rivers). 16 
villages had road access; however these roads were only passable during the dry season. During 
the rainy season it is necessary to walk. One village had all -season road access. In general, 
roads were found to be in pretty poor condition. Roads were often very hilly, rocky, deeply pitted, 
narrow, and at this time of year very slippery. Even the team’s pick-up truck could not get 
through. When this was the case t he team found other means of transport e.g. tractors, army 
trucks or simply walking”. 
 
 

3.1.3. Agriculture and land management 
 
Agriculture 
 
The main crops in the 3 priority zones are rice and maize. Basically, the medium and upper 
hillsides are dedicated to upland rainfed rice, while the lower hillsides and the alluvial strips along 
the rivers are used for maize cropping and low land rainfed rice.  
 
Sometimes, very limited areas on the hillsides are planted with other crops (e.g. cassava, 
pineapple), or tree plantations (e.g. teak). Lowland paddy is sometimes cropped in combination 
with beans. Very limited quantity of fruits and vegetables are produced in tiny gardens close to 
the houses.  
 
Paddy is cultivated on the hillsides using slash-and-burn technique. A few months before the 
raining season (February to March), the trees and the shrubs are cut down in selected plots of 
land. The valuable wood is logged and exploited for construction or for firewood (including 
charcoal production), or left standing (e.g. teak). The remaining vegetation is sun-dried and burnt. 
The cleaned land is cultivated from the unset of the raining season (April) and the harvest takes 
place from October to November. After one or a few years of exploitation, the land is left as 
fertility declines and weeds invade, and a new plot is used.  
 
The vegetation is allowed to recover in the left area, as far as the plot is kept unexploited for a 
sufficient time period, and as far as the soil degradation due to erosion has not been too 
important. This fallow period allows restoring fertility. 
 
Slash-and-burn system can be ecologically and economically sound if a large area of land is 
available (i.e. a low population density) to ensure a suitable rotation of exploitation and fallow 
periods. However, due to population pressure and land capability, the slash-and-burn technique 
uses to be ecologically destructive and labour intensive in Northern Laos as the fallow period is 
shortened as low as a few years. This time period does not to allow a satisfactory regeneration of 
the vegetation and restoration of soil fertility. As a result, the soil fertility and paddy yield are 
declining and weed pressure increase, leading to a bigger labour requirement per ha. Moreover, 
the erosion cause damages to soil that may be irreversible and forest is no more able to regrow. 

                                                   
4 “Work Programme 6 – Detailed Studies of the Selected Villages in Oudomxay Province, Laos. Phase I. Village database: 
Collection of data about each selected village. Introductive note on the Results. Sunlabob Renewable Energy Ltd., Lao 
PDR for Fondation Energies pour le Monde (FONDEM). June 2008 ”. 
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Photo 1 - Slash-and-burn paddy fields around Kang v illage (Houn North Zone) 

 
 
 
The forest destruction and land degradation resulting from the shifting cultivation scheme in 
Northern Provinces is an important concern for the Government of Lao PDR. Many development 
programmes have been and are implemented in slash-and-burn area, in order to improve 
production techniques or to invite upland farmers to move from slash-and-burn paddy production 
to permanent cash-crop systems (e.g. coffee, rubber tree, teak). However, the lack of market 
opportunities (notably due to the poor accessibility) results in limited alternatives to slash-and-
burn paddy production. 
 
According to the interviewed heads of village, the yield of upland slash-and-burn upland rice is as 
low as 1.3 tonnes of paddy per ha and per year, while the paddy productivity can reach around 
2 tonnes of paddy per ha and per year in the lowland. 
 
Maize is cultivated in lowlands, particularly in the villages having a relatively wide alluvial strip on 
valleys bottom. Corn on the cob is manually harvested and the stalks seem to be left on the field 
[$$]. According to the interviewed heads of village, the productivity of maize would range around 
2 to 4 tonnes of corn on the cob per hectare. A large part of maize production is sold to traders to 
be used as fodder in regional markets, the rest being kept by farmers for breeding. 
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Table 3 - Agricultural calendar for main crops in p riority areas of Oudomxay Province 

 Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. 

Raining 
season             

LOWLANDS  
(LOWER HILLSIDES AND ALLUVIAL STRIPS)  
Lowland 
Rainfed 
Rice 

  (Sowing 
beans)    Planting   Weeding Harvest 

Drying 
Milling 
Selling 

Maize  Soil 
preparation Weeding Sowing   Weeding   Harvest Harvest 

Milling 
Drying  
Selling 

UPLANDS  
(MEDIUM AND UPPER HILLSIDES)  

Upland 
Rainfed 
Rice 

Tree 
and 

shrub 
cutting 

Tree and 
shrub 
cutting 

Dry 
biomass 
burning 

Weeding 

Sowing  Weeding Weeding Weeding  Harvest Harvest 
Drying 
Milling 
Selling 

 
 
 
Land management [$$$] 
 
 
In Lao PDR, the whole land is national property and the farmers do not own the land they 
cultivate. Land use is regulated by the Government through the regional and district authorities.  
 
According to interviewed Oudomxay Province Authorities, the area of each village (i.e. the area 
the villagers can exploit) is defined by District Authorities. The land management District Authority 
establishes several land use areas such as forest protection areas, water resource areas, tree 
plantation areas (e.g. rubber tree, teak) and the different cultivation areas.  
The villagers have access to the land and are invited to run their agricultural activities according 
to the zoning and the planning drawn up by the administration.  
 
The planning and the zoning are defined according to the recommendations of several other 
administrations. District office of the Ministry of Agriculture recommends a zoning and a planning 
for self-consumption cropping, according to soil quality and land capability. Concerning cash 
crops, Commerce and Trade Authority determines licenses and quotas for both export and 
national markets. Ministry of Transport gives recommendations on transport of agricultural 
products. These Authorities monitor the villagers use the land in accordance with the plans. 
 
Regarding the possibility of setting up energy cropping plantations, although the land remains 
national property, Roder W. (20015) reports that land improvements and perennial plants can be 
claimed the property of farmer. If the Authorities give a private company the license to use a 
village plot of land for a certain purpose, compensations have to be given to the damaged 
farmers. 
 
Villages have sometimes to be resettled because the land fertility became too low and to allow 
the vegetation to recover in the set-aside lands. 
 
 
 
 
 

                                                   
5 Roder W. Slah-and-burn rice systems in the hills of Northern Lao PDR: Description, challenges and opportunities. IRRI. 
2001. International Rice Research Institute. 
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3.2. Agricultural residues 
 
This section only deals with the residues generated by rice and corn cultivation, the residues 
resulting from the other crops being insignificant for energy production purposes. 
 

Table 4 - Residues generated by the main crops in p riority zones of Oudomxay Province 

Production (cropping) Processing (shelling) 
Crop 

Residues 
Main 

product 
Raw 

material Residues Product  

RICE Straw Paddy 
Empty rice husks + 

broken rice 
Rice  

MAIZE Stems + leaves Corn on the cob Corn cobs Corn  

 
 

3.2.1. Residues from rice production 
 
The rice is harvested by cutting the stems a few centimetres above ground level. The plants are 
sun-dried and then threshed to separate the paddy grains from the ears and the stems. The 
resulting straw (i.e. the dried rice stems) is burnt on the paddy field to ensure a certain turnover of 
the mineral elements, or used for pig and cattle breeding.  
>> No rice straw is then available for energy production. 
 
The paddy is further sun-dried. The paddy grains are made up of the rice grains are still in the 
husk, which has to be removed before consumption. In the targeted villages, rice husking is made 
manually or using small engine-driven mills. 
 

�  Manual rice husking 
 
Manual rice husking is carry out by crushing the paddy in a pestle. The rice grains are then 
separated from the empty husks by shaking the blend over a flat-shaped basket.  
 
The residues from manual rice husking are scattered on the floor and sometimes partly collected 
to feed animals.  
 
>> In consequence, the residues from manual rice husking cannot be considered as available for 
energy production. 
 

Photo 2 - Manual rice husking in Chongnang (Houn – North Zone) 
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�  Rice milling using small mills 
 
There are at least a few small rice mills in each priority village. These mills are driven by a 
cultivator engine. 
 

Photo 3 - Small motor-driven rice mill in Oudomxay Province 

 
 
The rice is husked in a rotary mill. A cylindrical grid all around the rotary mill separates the 
powdered residues from the blend of empty husks and de-husked rice. The powder residue 
leaves the machine by a chute at one side of the machine. This residue (residue #1) is made up 
of powdered empty husks and some tiny pieces of broken rice. According to interviewed persons, 
residue #1 represents about 10 % in mass of the paddy processed, and is fed to the pigs.  
>> Consequently, the residue #1 cannot be considered as available for energy production. 
 
The blend of empty husks and de-husked rice is mechanically carried out of the mill and falls 
through a fan-generated air flow. Heavier, the rice grains continue to fall while the empty husks, 
lighter, are blown away with the air flow and exit the mill by a pipe. According to interviewed 
persons, the empty husks (residue #2) represents about 20 % of the mass of paddy processed 
and is left unused at the back of the mill shed.  
>> In consequence, the residue #2 is available for energy production (20 % of mass of paddy 
processed). 
 
Before being delivered by a second chute at the other side of the machine, the rice grains passes 
over a grid, through which the smaller pieces of broken rice are removed (with the last pieces of 
husk). According to interviewed persons, this last residue (residue #3) would represent about 10 
% of the mass of paddy processed. This percentage seems however to be overestimated. The 
residue #3 is fed to the poultry.  
 
>> Consequently, the residue #3 cannot be considered as available for energy production. 
 
The de-husked rice represents about 60 % of the mass of processed paddy. 
 
Sometimes the rice millers burn a part of the husks and spread the ashes on their rice fields. 
Anyway, the ashes resulting from energy use of rice keep all the fertilizing properties and still can 
be spread on rice fields. 
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The motorized rice mills are operated by small entrepreneurs, who process the rice upon the 
request of the farmers. In the visited villages, the milling service costs about 3,000 LAK 
(0.27 EUR) per 10 kg of paddy processed.  
 

 

Figure 1 - Residues generated by small motor-driven  rice mills 

 
 
 
 
 
 
 

Table 5 - Residues generated by small motorized ric e mills in Oudomxay Province 

(According to interviewed persons)  

Raw material: paddy 100% of the mass 

Main product: de-husked rice ~60% of the mass 

Residues % of the mass of the paddy processed 

Powdered empty husks plus some 
small pieces of broken rice 
(Residue #1 in  
Figure 1) 

~10-15% of the mass 

Empty husks 
(Residue #2 in  
Figure 1) 

~20% of the mass 

Small pieces of broken rice plus 
remaining powered residues 
(Residue #3 in  
Figure 1) 

~5-10% of the mass 
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Photo 4 - Residues generated by small motorized ric e mills 

(1): Paddy; (2): Residue #2 fed to the pigs; (3): E mpty husk = Residue #3;  
(4): Residue #4 fed to the poultry; (5): De-husked rice 
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A part of the paddy is kept by farmers for self-consumption, the rest is being sold. The proportion 
of rice to be consumed and sold depends from one household to another, according to the area 
cultivated per capita in the family. The rice is sold to market as paddy or as de-husked rice. 
 
Considering that only the rice husk resulting for motorized milling can be used for energy 
production in the village, the proportion of rice sold as paddy to local market and the proportion of 
rice husked manually will lower the amount of residues available. 
 

Figure 2 - Rice market and processing in visited vi llages of Oudomxay Province 

 
 
Concerning the seasonality of rice husk generation, it is important to note that the farmers do not 
mill all their paddy harvest in one time. They shell paddy weekly, per batches of 10 to 20 kg. 
 
 

3.2.2. Residues from maize production 
 
In the selected villages, most of the maize production is sold to traders or middle men for regional 
fodder markets. The rest (about 10 % of the maize produced) is kept by farmers for livestock 
breeding6. 
 
Generally, the corn is separated from the cobs using small motorized threshers but a part of the 
maize kept by farmers is sometimes manually shelled.  
 
Threshing is ensured in the village by external entrepreneurs or by the trading companies 
themselves, right after harvesting period (November to December). According to interviewed 
heads of village, about 20 kg of cobs would result from the processing of 100 kg of corn on the 
cobs. After threshing, the corn cobs are left unused on the ground. 
 
>> In consequence, the corn cobs resulting from motor-threshing are available for energy 
production (20 % of mass of corn on the cobs processed). However it seems that 10% of corn 
cobs generated would be fed to the pigs. 
 
The maize threshed using motor-threshers is processed yearly in one batch. 
 
 
 
                                                   
6 Roder W. (2001) reports that maize is also consumed in some village of Northern Lao PDR as rice substitutes, 
especially in case of shortages, in the months before the new rice harvest. 
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Photo 5 – Mobile corn thresher in Xai district 

 
 

Figure 3 - Maize market and processing 

 
 
 
The table below shows the main parameters of a sample of rice husk and of corn cobs that have 
been taken in NamPhaoYai village (Houn – South Zone) in January 2009. The analyses have 
been carried out in CRA-W laboratories. 
 

Table 6 - Main parameters of a sample of rice husk and of corn cobs taken in NamPhaoYai village 

 Rice husk Corn cobs 

Moisture content (wet basis) 10.21 % 7.72 % 

Volatile matters (dry basis) 69.53 % 80.87 % 

Ash content (dry basis) 13.82 % 1.60 % 

Gross calorific value (dry basis) 17.03 MJ/kg 19.05 MJ/kg 

Net calorific value (sample basis) 14.15 MJ/kg7  $$ MJ/kg 

                                                   
7 Calculated using formula of CEN/TS 14918:2005 norm with 4.7 %H and 0.45 %N and O, according to Annex C of 
CEN/TS 14961:2005 norm. 
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3.3. Wood-processing residues 
 
There is no significant wood-processing activity in the priority villages. 
 

3.4. Revenues from agricultural activities 
 
According to the interviewed persons during site visits (January 2009), the local market price of 
rice was about 2,000 LAK (0.18 EUR) per kg of paddy, and about 2,500 LAK (0.22 EUR) per kg 
of de-husked rice. Considering a yield of 1.3 and 2 tonnes of paddy/ha, the income that could be 
generated by o,e hectare of rice would be about 2.6 and 4 million LAK (~232 and ~358 EUR), for 
uplands and lowlands respectively. 
 
According to the interviewed persons during site visits (January 2009), the local market price of 
maize was about 400 LAK (0.035 EUR) per kg of corn on the cob, and about 800 LAK (0.07 EUR) 
per kg of shelled corn. Considering a yield of around 4 tonnes of corn on the cob/ha, the income 
that could be generated by one hectare of maize would be about 1.6 million LAK (~143 EUR). 
 
In the selected area, the agricultural systems are integrated with animal breeding. Poultry and 
pigs are mainly fed with rice husking residues and with corn. Cattle and buffalo graze in the fallow 
area, and are allowed to eat rice straw and maize stalks on the fields. They provide the grazed 
lands with manure fertilizing. Livestock breeding seems to be the most important source of cash 
income in the prioritized village. 
 
Some further cash incomes are also generated through other agricultural productions 
(e.g. sesame, ginger, vegetable) and forest products. 
 
 

3.5. Available land and possibilities for setting u p an energy crop plantation 
 
Increased population pressure, poor land capability and limited area resulted in a shortened 
fallow period within slash-and-burn farming in northern Lao PDR. As a consequence, the land 
fertility and crop productivity decline, the soil erosion increases while the forest cover is 
appreciably reducing.  
 
In the priority zones, the land use management is a challenge for the Authorities between on the 
one hand the need to feed the increasing population and to stimulate production activities, and on 
the other hand the necessity to protect the area against overexploitation and environmental 
degradation. The limited area allocated to each village is fully exploited (with the exception of high 
sloping zones which are still covered by forest), generating a high land pressure. Therefore, no 
plot of land seems to be currently available for setting-up an energy crop plantation (e.g. jatropha, 
Leucaenia). In some villages, the interviewed heads asserted that plots of land would be 
available. The visit of these plots revealed actually that they are paddy field or fallow areas.  
 
The distinction between a fallow area and an available land is tricky to make. If replacing a fallow 
area, the environmental impacts assessment of the setting up of an energy crop plantation should 
performed, compared to the natural regeneration of the vegetation that would have taken place. 
Of course, the establishment of an energy plantation by clearing a forest area must not been 
considered. 
 
It is important to keep in mind that the planning and the zoning of agricultural and forest activities 
are officially designed and monitored by the district Land Use Authorities. It means that both 
authorities and farmers have to be convinced by the benefits of such a plantation, in this fragile 
economic and environment context.  
 
No land prices have been assessed since the land remains public property. 
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3.6. Summary of assumptions 
 
Some assumptions have been taken in the calculation of the total amount of biomass available in 
each village either because some data were not available or because some features coming from 
the second survey are supposed to be common to all villages. 
 

Table 7 - Summary of assumption adopted for priorit y villages of Oudomxay Province 

Item Value 

RICE PROCESSING RESIDUES 

Rice yield 
> upland rainfed rice 
> lowland rainfed rice 

 
1.3 tonnes of paddy / ha 

2 tonnes of paddy / ha  

% self-consumed rice 90 %, 80 % or 70 % according to village total production 

% rice sold as de-husked rice vs 
sold as paddy (see above) 50% - 50% 

% manual husking of rice sold as 
de-husked rice (see above) 

0 % 

% of the mass of husk generated 
per unit of paddy milled 

20 % 

MAIZE PROCESSING RESIDUES 

Maize yield 8 tonnes of corn on the cob 

% self-consumed maize 10 % or 20 % according to village total production 

% manual shelling of maize sold 
(see above) 0 % 

Total % of maize manually shelled 0 % or 10% according to village total production 

% of the mass of cobs generated 
per unit of corn on the cob shelled 20 % 

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTATION 

Land availability No land available (see Section 3.5) 

 
Data not completely available  
 
The interviewed heads of village have no idea on the proportion of rice sold as paddy and the rice 
sold as de-husked rice. It has been assumed that 50% of rice sold is sold as paddy and 50% as 
de-husked rice. 
 
The interviewed heads of village have an idea on the total proportion of rice being husked 
manually and using motor-driven mills. However they do not have any idea of this proportion 
within the amount of rice sold and of rice self-consumed (cf. Figure 1). It has been assumed that 
all the rice sold as de-husked rice has been husked using motor-driven mills. The proportion 
within the amount of rice self-consumed has been calculated using this assumption. 
 
The same assumption has been adopted for maize shelling.  
 
Common features  
 
The investigation made during the second survey campaign leads to the definition of common 
features that can be assumed to apply to all villages. These elements are summarized in Table 7. 
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3.7. Evaluation of biomass resources 
 

3.7.1. Chomka 
 

565
3.5 - 11 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 117 ha 1.3 t paddy/ha 152.1 t paddy/year
Lowland rainfed rice 5.3 ha 1.5 t paddy/ha 8.0 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)
Motor-driven mills 75% 96.0 t paddy/year 19.2 t husk/year
Manual husking 25% 32.0 t paddy/year 0

Sold as paddy: 50% 16.0 t paddy/year 0
Motor-driven mills 100% 16.0 t paddy/year 3.2 t husk/year
Manual husking 0% 0.0 t paddy/year 0

There are 12 small motor-driven rice mills in the village TOTAL 22.4 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 5 ha 8.0 t corn on cob/ha 40.0 t corn on cob/year
7 ha 8.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 100% 8.0 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 80% 32.0 t corn on cob/year Motor driven threshers 100% 32.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

-

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Yearly production

160.1 t paddy/year

Market Form Milling

Self-consumed rice: 80% 128.0 t paddy/year

Rice sold to market: 20% 32.0 t paddy/year
No husking

Sold as de-husked rice: 50% 16.0 t paddy/year

Market Threshing Corn cobs available

Self-used: 20% 8.0 t corn on cob/year
0

0.0 t cob/year
6.4 t cob/year

5.8 t cob/year

Type of land, location Soil

"Red soil"

Secondary data:

Primary data

Assumption:
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3.7.2. Tangkok 
 

856
2.5 - 12 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 127 ha 1.3 t paddy/ha 165.1 t paddy/year
240.0 t paddy/year

Lowland rainfed rice 7.0 ha 1.5 t paddy/ha 10.5 t paddy/year
5.0 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 75% 105.4 t paddy/year 21.1 t husk/year
Manual husking 25% 35.1 t paddy/year 0

Sold as paddy: 50% 17.6 t paddy/year 0
Motor-driven mills 100% 17.6 t paddy/year 3.5 t husk/year
Manual husking 0% 0.0 t paddy/year 0

TOTAL 24.6 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 0 ha 8.0 t corn on cob/ha 0.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 100% 0.0 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 80% 0.0 t corn on cob/year Motor driven threshers 100% 0.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

-

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACKSecondary data:

Primary data

Assumption:

0.0 t cob/year
0.0 t cob/year

Type of land, location Soil

Self-used: 20% 0.0 t corn on cob/year
0

0.0 t cob/year

Market Threshing Corn cobs available

Rice sold to market: 20% 35.1 t paddy/year
No husking

Sold as de-husked rice: 50% 17.6 t paddy/year

Self-consumed rice: 80% 140.5 t paddy/year

Market Form Milling

Population:
Access time from district town:

Yearly production

175.6 t paddy/year
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3.7.3. Chomsen 
 

384
4 - 16 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 62 ha 1.3 t paddy/ha 80.6 t paddy/year
120.0 t paddy/year

Lowland rainfed rice 48.0 ha 1.5 t paddy/ha 72.0 t paddy/year
3.0 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 78% 106.8 t paddy/year 21.4 t husk/year
Manual husking 22% 30.5 t paddy/year 0

Sold as paddy: 50% 7.6 t paddy/year 0
Motor-driven mills 100% 7.6 t paddy/year 1.5 t husk/year
Manual husking 0% 0.0 t paddy/year 0

TOTAL 22.9 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 0 ha 8.0 t corn on cob/ha 0.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 100% 0.0 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 80% 0.0 t corn on cob/year Motor driven threshers 100% 0.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

2 unused
82 paddy for 32 HH

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Yearly production

152.6 t paddy/year

Market Form Milling

Self-consumed rice: 90% 137.3 t paddy/year

Rice sold to market: 10% 15.3 t paddy/year
No husking

Sold as de-husked rice: 50% 7.6 t paddy/year

Market Threshing Corn cobs available

Self-used: 20% 0.0 t corn on cob/year
0

0.0 t cob/year
0.0 t cob/year

0.0 t cob/year

Type of land, location Soil

Community land, along Khone river
Community land, along Khone river

Secondary data:

Primary data

Assumption:
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3.7.4. Thouting 
 

468
3 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 110 ha 1.3 t paddy/ha 143.0 t paddy/year
120.0 t paddy/year

Lowland rainfed rice 0.0 ha 1.5 t paddy/ha 0.0 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 78% 100.1 t paddy/year 20.0 t husk/year
Manual husking 22% 28.6 t paddy/year 0

Sold as paddy: 50% 7.2 t paddy/year 0
Motor-driven mills 100% 7.2 t paddy/year 1.4 t husk/year
Manual husking 0% 0.0 t paddy/year 0

TOTAL 21.5 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 3 ha 8.0 t corn on cob/ha 24.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 100% 4.8 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 80% 19.2 t corn on cob/year Motor driven threshers 100% 19.2 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

2 unused
82 paddy for 32 HH

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Yearly production

143.0 t paddy/year

Market Form Milling

Self-consumed rice: 90% 128.7 t paddy/year

Rice sold to market: 10% 14.3 t paddy/year
No husking

Sold as de-husked rice: 50% 7.2 t paddy/year

Market Threshing Corn cobs available

Self-used: 20% 4.8 t corn on cob/year
0

0.0 t cob/year
3.8 t cob/year

3.5 t cob/year

Type of land, location Soil

Community land, along Khone river
Community land, along Khone river

Secondary data:

Primary data

Assumption:
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3.7.5. Tangchali 
 

561
2.5 - 4 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 68 ha 1.3 t paddy/ha 88.4 t paddy/year
136.0 t paddy/year

Lowland rainfed rice 0.0 ha 1.5 t paddy/ha 0.0 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 78% 61.9 t paddy/year 12.4 t husk/year
Manual husking 22% 17.7 t paddy/year 0

Sold as paddy: 50% 4.4 t paddy/year 0
Motor-driven mills 100% 4.4 t paddy/year 0.9 t husk/year
Manual husking 0% 0.0 t paddy/year 0

TOTAL 13.3 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 4 ha 8.0 t corn on cob/ha 32.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 100% 6.4 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 80% 25.6 t corn on cob/year Motor driven threshers 100% 25.6 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Yearly production

88.4 t paddy/year

Market Form Milling

Self-consumed rice: 90% 79.6 t paddy/year

Rice sold to market: 10% 8.8 t paddy/year
No husking

Sold as de-husked rice: 50% 4.4 t paddy/year

Market Threshing Corn cobs available

Self-used: 20% 6.4 t corn on cob/year
0

0.0 t cob/year
5.1 t cob/year

4.6 t cob/year

Type of land, location Soil

Secondary data:

Primary data

Assumption:
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3.7.6. Pheun 
 

384
3 - 22 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 71 ha 1.3 t paddy/ha 92.3 t paddy/year
105.0 t paddy/year

Lowland rainfed rice 4.0 ha 1.5 t paddy/ha 6.0 t paddy/year
8.4 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 78% 79.4 t paddy/year 15.9 t husk/year
Manual husking 22% 22.7 t paddy/year 0

Sold as paddy: 50% 5.7 t paddy/year 0
Motor-driven mills 100% 5.7 t paddy/year 1.1 t husk/year
Manual husking 0% 0.0 t paddy/year 0

TOTAL 17.0 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 0 ha 8.0 t corn on cob/ha 0.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 100% 0.0 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 80% 0.0 t corn on cob/year Motor driven threshers 100% 0.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

100 ha

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Yearly production

113.4 t paddy/year

Market Form Milling

Self-consumed rice: 90% 102.1 t paddy/year

Rice sold to market: 10% 11.3 t paddy/year
No husking

Sold as de-husked rice: 50% 5.7 t paddy/year

Market Threshing Corn cobs available

Self-used: 20% 0.0 t corn on cob/year
0

0.0 t cob/year
0.0 t cob/year

0.0 t cob/year

Type of land, location Soil

Upland rice

Secondary data:

Primary data

Assumption:
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3.7.7. Taeung 
 

232
1.5 - 14 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 45 ha 1.3 t paddy/ha 58.5 t paddy/year
Lowland rainfed rice 1.5 ha 2.0 t paddy/ha 3.0 t paddy/year

Paddy husking Rice husk available

80% manual husking (in total)
Motor-driven mills 11% 6.2 t paddy/year 1.2 t husk/year
Manual husking 89% 49.2 t paddy/year 0

Sold as paddy: 50% 3.1 t paddy/year 0
Motor-driven mills 100% 3.1 t paddy/year 0.6 t husk/year
Manual husking 0% 0.0 t paddy/year 0

There are 6 small motor-driven rice mills in the village TOTAL 1.8 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 2.5 ha 8.0 t corn on cob/ha 20.0 t corn on cob/year

Maize threshing

100% manual separation (in total)
Manual separation 100% 2.0 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 90% 18.0 t corn on cob/year Motor driven threshers 100% 18.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

-

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Secondary data:

Self-used: 10% 2.0 t corn on cob/year

Rice sold to market: 10% 6.2 t paddy/year

Primary data

Assumption:

"Red soil"

3.6 t cob/year
3.2 t cob/year

Type of land, location Soil

0
0.0 t cob/year

Market Threshing Corn cobs available

No husking

Sold as de-husked rice: 50% 3.1 t paddy/year

Milling

Self-consumed rice: 90% 55.4 t paddy/year

Yearly production

61.5 t paddy/year

Market Form
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3.7.8. Pha Ngame 
 

401
3 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 60 ha 1.3 t paddy/ha 78.0 t paddy/year
150.0 t paddy/year

Lowland rainfed rice 0.0 ha 1.5 t paddy/ha 0.0 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 78% 54.6 t paddy/year 10.9 t husk/year
Manual husking 22% 15.6 t paddy/year 0

Sold as paddy: 50% 3.9 t paddy/year 0
Motor-driven mills 100% 3.9 t paddy/year 0.8 t husk/year
Manual husking 0% 0.0 t paddy/year 0

TOTAL 11.7 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 0 ha 8.0 t corn on cob/ha 0.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 100% 0.0 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 80% 0.0 t corn on cob/year Motor driven threshers 100% 0.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

3

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Yearly production

78.0 t paddy/year

Market Form Milling

Self-consumed rice: 90% 70.2 t paddy/year

Rice sold to market: 10% 7.8 t paddy/year
No husking

Sold as de-husked rice: 50% 3.9 t paddy/year

Market Threshing Corn cobs available

Self-used: 20% 0.0 t corn on cob/year
0

0.0 t cob/year
0.0 t cob/year

0.0 t cob/year

Type of land, location Soil

Garden

Secondary data:

Primary data

Assumption:
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3.7.9. Chongnang 
 
RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 472 ha 2.0 t paddy/ha 944.0 t paddy/year
40 ha 40.0 t paddy/year

Lowland rainfed rice 0 ha 0.0 t paddy/ha 0.0 t paddy/year

Paddy husking Rice husk available

70% manual husking (in total)
Motor-driven mills 0% 0.0 t paddy/year 0.0 t husk/year
Manual husking 100% 660.8 t paddy/year 0

Sold as paddy: 50% 141.6 t paddy/year 0
Motor-driven mills 100% 141.6 t paddy/year 28.3 t husk/year
Manual husking 0% 0.0 t paddy/year 0

There are 5 small motor-driven rice mills in the village TOTAL 28.3 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 150 ha 8.0 t corn on cob/ha 1,200.0 t corn on cob/year
4 ha 9.0 t corn/year

Maize threshing

0% manual separation (in total)
Manual separation 0% 0.0 t corn on cob/year
Motor driven threshers 100% 120.0 t corn on cob/year

Sold to market: 90% 1,080.0 t corn on cob/year Motor driven threshers 100% 1,080.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

-

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACKSecondary data:

Self-used: 10% 120.0 t corn on cob/year

Rice sold to market: 30% 283.2 t paddy/year

Primary data

Assumption:

"Red soil"

216.0 t cob/year
216.0 t cob/year

Type of land, location Soil

0
24.0 t cob/year

Market Threshing Corn cobs available

No husking

Sold as de-husked rice: 50% 141.6 t paddy/year

Milling

Self-consumed rice: 70% 660.8 t paddy/year

Yearly production

944.0 t paddy/year

Market Form
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3.7.10. Phayam 
 

392
2 - 9 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 60 ha 1.3 t paddy/ha 78.0 t paddy/year
50.0 t paddy/year

Lowland rainfed rice 10.0 ha 1.5 t paddy/ha 15.0 t paddy/year
7.0 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 78% 45.5 t paddy/year 9.1 t husk/year
Manual husking 22% 13.0 t paddy/year 0

Sold as paddy: 50% 3.3 t paddy/year 0
Motor-driven mills 100% 3.3 t paddy/year 0.7 t husk/year
Manual husking 0% 0.0 t paddy/year 0

TOTAL 9.8 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 0 ha 8.0 t corn on cob/ha 0.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 100% 0.0 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 80% 0.0 t corn on cob/year Motor driven threshers 100% 0.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Yearly production

65.0 t paddy/year

Market Form Milling

Self-consumed rice: 90% 58.5 t paddy/year

Rice sold to market: 10% 6.5 t paddy/year
No husking

Sold as de-husked rice: 50% 3.3 t paddy/year

Market Threshing Corn cobs available

Self-used: 20% 0.0 t corn on cob/year
0

0.0 t cob/year
0.0 t cob/year

0.0 t cob/year

Type of land, location Soil

Secondary data:

Primary data

Assumption:
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3.7.11. Mokkachork 
 

301
3.5 - 8 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 86 ha 1.3 t paddy/ha 111.8 t paddy/year
69.0 t paddy/year

Lowland rainfed rice 0.0 ha 1.5 t paddy/ha 0.0 t paddy/year
7.0 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 78% 48.3 t paddy/year 9.7 t husk/year
Manual husking 22% 13.8 t paddy/year 0

Sold as paddy: 50% 3.5 t paddy/year 0
Motor-driven mills 100% 3.5 t paddy/year 0.7 t husk/year
Manual husking 0% 0.0 t paddy/year 0

TOTAL 10.4 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 0 ha 8.0 t corn on cob/ha 0.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 100% 0.0 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 80% 0.0 t corn on cob/year Motor driven threshers 100% 0.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Yearly production

69.0 t paddy/year

Market Form Milling

Self-consumed rice: 90% 62.1 t paddy/year

Rice sold to market: 10% 6.9 t paddy/year
No husking

Sold as de-husked rice: 50% 3.5 t paddy/year

Market Threshing Corn cobs available

Self-used: 20% 0.0 t corn on cob/year
0

0.0 t cob/year
0.0 t cob/year

0.0 t cob/year

Type of land, location Soil

Secondary data:

Primary data

Assumption:
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3.7.12. Kang 
 

549
4 - 8 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 167 ha 1.3 t paddy/ha 217.1 t paddy/year
153 ha 167.0 t paddy/year

Lowland rainfed rice 0 ha 0.0 t paddy/ha 0.0 t paddy/year

Paddy husking Rice husk available

30% manual husking (in total)

Motor-driven mills 63% 108.6 t paddy/year 21.7 t husk/year
Manual husking 38% 65.1 t paddy/year 0

Sold as paddy: 50% 21.7 t paddy/year 0
Motor-driven mills 100% 21.7 t paddy/year 4.3 t husk/year
Manual husking 0% 0.0 t paddy/year 0

There are 22 small motor-driven rice mills in the village TOTAL 26.1 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 0 ha 0.0 t corn on cob/ha 0.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 0% 0.0 t corn on cob/year
Motor driven threshers 100% 0.0 t corn on cob/year

Sold to market: 90% 0.0 t corn on cob/year Motor driven threshers 100% 0.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

No No
2
5

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Yearly production

217.1 t paddy/year

Market Form Milling

Self-consumed rice: 80% 173.7 t paddy/year

Rice sold to market: 20% 43.4 t paddy/year
No husking

Sold as de-husked rice: 50% 21.7 t paddy/year

Market Threshing Corn cobs available

Self-used: 10% 0.0 t corn on cob/year
0

0.0 t cob/year
0.0 t cob/year

0.0 t cob/year

Type of land, location Soil

Secondary data:

Upland, private

Primary data

Assumption:

"Red soil", sometimes sandy
Forest, common
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3.7.13. Namphoun 
 

370
1 - 5 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 60 ha 1.5 t paddy/ha 90.0 t paddy/year
65 ha 35.0 t paddy/year

Lowland rainfed rice 16 ha 3.5 t paddy/ha 56.0 t paddy/year
35 ha 35.0 t paddy/year

Paddy husking Rice husk available

70% manual husking (in total)

Motor-driven mills 0% 0.0 t paddy/year 0.0 t husk/year
Manual husking 100% 102.2 t paddy/year 0

Sold as paddy: 50% 21.9 t paddy/year 0
Motor-driven mills 100% 21.9 t paddy/year 4.4 t husk/year
Manual husking 0% 0.0 t paddy/year 0

There are 7 small motor-driven rice mills in the village TOTAL 4.4 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 30 ha 3.0 t corn on cob/ha 90.0 t corn on cob/year
5 ha 80.0 t corn /year

Maize threshing

0% manual separation (in total)
Manual separation 0% 0.0 t corn on cob/year
Motor driven threshers 100% 0.0 t corn on cob/year

Sold to market: 100% 90.0 t corn on cob/year Motor driven threshers 100% 90.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

-

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Yearly production

146.0 t paddy/year

Market Form Milling

Self-consumed rice: 70% 102.2 t paddy/year

Rice sold to market: 30% 43.8 t paddy/year
No husking

Sold as de-husked rice: 50% 21.9 t paddy/year

Market Threshing Corn cobs available

Self-used: 0% 0.0 t corn on cob/year
0

0.0 t cob/year
18.0 t cob/year

16.2 t cob/year

Type of land, location Soil

"Red soil"

Secondary data:

Primary data

Assumption:
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3.7.14. Phone Thong 
 

385
1.5 - 7 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 136 ha 0.5 t paddy/ha 68.0 t paddy/year
50 ha 50.0 t paddy/year

Lowland rainfed rice 0 ha 0.0 t paddy/ha 0.0 t paddy/year

Paddy husking Rice husk available

80% manual husking (in total)

Motor-driven mills 11% 6.8 t paddy/year 1.4 t husk/year
Manual husking 89% 54.4 t paddy/year 0

Sold as paddy: 50% 3.4 t paddy/year 0
Motor-driven mills 100% 3.4 t paddy/year 0.7 t husk/year
Manual husking 0% 0.0 t paddy/year 0

There are 5 small motor-driven rice mills in the village TOTAL 2.0 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 10 ha 2.0 t corn on cob/ha 20.0 t corn on cob/year
2 ha 6.0 t corn /year

Maize threshing

0% manual separation (in total)
Manual separation 0% 0.0 t corn on cob/year
Motor driven threshers 100% 2.0 t corn on cob/year

Sold to market: 90% 18.0 t corn on cob/year Motor driven threshers 100% 18.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

No
Private

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Secondary data:

Self-used: 10% 2.0 t corn on cob/year

Rice sold to market: 10% 6.8 t paddy/year

Primary data

Assumption:

"Red soil"
Upland, private 

3.6 t cob/year
3.6 t cob/year

Type of land, location Soil

0
0.4 t cob/year

Market Threshing Corn cobs available

No husking

Sold as de-husked rice: 50% 3.4 t paddy/year

Milling

Self-consumed rice: 90% 61.2 t paddy/year

Yearly production

68.0 t paddy/year

Market Form
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3.7.15. Mokchaak 
 

470
2 - 6 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 157 ha 1.3 t paddy/ha 204.1 t paddy/year
15 ha 25.0 t paddy/year

Lowland rainfed rice 0 ha 0.0 t paddy/ha 0.0 t paddy/year
35 ha 105.0 t paddy/year

Paddy husking Rice husk available

80% manual husking (in total)
Motor-driven mills 0% 0.0 t paddy/year 0.0 t husk/year
Manual husking 100% 0.0 t paddy/year 0

Sold as paddy: 50% 30.6 t paddy/year 0
Motor-driven mills 100% 30.6 t paddy/year 6.1 t husk/year
Manual husking 0% 0.0 t paddy/year 0

There are 6 small motor-driven rice mills in the village TOTAL 6.1 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 43 ha 8.0 t corn on cob/ha 344.0 t corn on cob/year
15 ha 37.0 t corn /year

Maize threshing

0% manual separation (in total)
Manual separation 0% 0.0 t corn on cob/year
Motor driven threshers 100% 34.4 t corn on cob/year

Sold to market: 90% 309.6 t corn on cob/year Motor driven threshers 100% 309.6 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

-

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Secondary data:

Self-used: 10% 34.4 t corn on cob/year

Rice sold to market: 30% 61.2 t paddy/year

Primary data

Assumption:

"Red soil"

61.9 t cob/year
61.9 t cob/year

Type of land, location Soil

0
6.9 t cob/year

Market Threshing Corn cobs available

No husking

Sold as de-husked rice: 50% 30.6 t paddy/year

Milling

Self-consumed rice: 70% 142.9 t paddy/year

Yearly production

Market Form

204.1 t paddy/year
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3.7.16. Phone Kham 
 

383
2 - 6 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 90 ha 1.3 t paddy/ha 117.0 t paddy/year
77.6 t paddy/year

Lowland rainfed rice 13.0 ha 1.5 t paddy/ha 19.5 t paddy/year
27.9 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 78% 68.0 t paddy/year 13.6 t husk/year
Manual husking 22% 19.4 t paddy/year 0

Sold as paddy: 50% 4.9 t paddy/year 0
Motor-driven mills 100% 4.9 t paddy/year 1.0 t husk/year
Manual husking 0% 0.0 t paddy/year 0

TOTAL 14.6 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 0 ha 8.0 t corn on cob/ha 0.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 100% 0.0 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 80% 0.0 t corn on cob/year Motor driven threshers 100% 0.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

10

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Yearly production

97.1 t paddy/year

Market Form Milling

Self-consumed rice: 90% 87.4 t paddy/year

Rice sold to market: 10% 9.7 t paddy/year
No husking

Sold as de-husked rice: 50% 4.9 t paddy/year

Market Threshing Corn cobs available

Self-used: 20% 0.0 t corn on cob/year
0

0.0 t cob/year
0.0 t cob/year

0.0 t cob/year

Type of land, location Soil

Common land unused, in village area

Secondary data:

Primary data

Assumption:
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3.7.17. Moklak 
 
No data has been recorded for this village. 
 

557
2 - 4 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 0 ha 1.3 t paddy/ha 0.0 t paddy/year
Lowland rainfed rice 0.0 ha 1.5 t paddy/ha 0.0 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 100% 0.0 t paddy/year 0.0 t husk/year
Manual husking 0% 0.0 t paddy/year 0

Sold as paddy: 50% 0.0 t paddy/year 0
Motor-driven mills 100% 0.0 t paddy/year 0.0 t husk/year
Manual husking 0% 0.0 t paddy/year 0

TOTAL 0.0 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 0 ha 8.0 t corn on cob/ha 0.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 100% 0.0 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 80% 0.0 t corn on cob/year Motor driven threshers 100% 0.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Yearly production

0.0 t paddy/year

Market Form Milling

Self-consumed rice: 90% 0.0 t paddy/year

Rice sold to market: 10% 0.0 t paddy/year
No husking

Sold as de-husked rice: 50% 0.0 t paddy/year

Market Threshing Corn cobs available

Self-used: 20% 0.0 t corn on cob/year
0

0.0 t cob/year
0.0 t cob/year

0.0 t cob/year

Type of land, location Soil

Secondary data:

Primary data

Assumption:
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3.7.18. Katangya 
 

654
2 - 3 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 274.7 ha 1.3 t paddy/ha 357.1 t paddy/year
76.0 ha 100.0 t paddy/year

Lowland rainfed rice 0 ha 0.0 t paddy/ha 0.0 t paddy/year
57 ha 142.0 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 78% 249.9 t paddy/year 50.0 t husk/year
Manual husking 22% 71.4 t paddy/year 0

Sold as paddy: 50% 17.9 t paddy/year 0
Motor-driven mills 100% 17.9 t paddy/year 3.6 t husk/year
Manual husking 0% 0.0 t paddy/year 0

There are 60 small motor-driven rice mills in the village TOTAL 53.6 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly prod uction

Lowland maize 604.4 ha 3.0 t corn on cob/ha 1,813.1 t corn on cob/year
20.0 ha

Maize threshing

0% manual separation (in total)
Manual separation 0% 0.0 t corn on cob/year
Motor driven threshers 100% 0.0 t corn on cob/year

Sold to market: 100% 1,813.1 t corn on cob/year Motor driven threshers 100% 1,813.1 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

-

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Secondary data:

Self-used: 0% 0.0 t corn on cob/year

Rice sold to market: 10% 35.7 t paddy/year

Primary data

Assumption:

"Black soil"

362.6 t cob/year
326.4 t cob/year

Type of land, location Soil

0
0.0 t cob/year

Market Threshing Corn cobs available

No husking

Sold as de-husked rice: 50% 17.9 t paddy/year

Milling

Self-consumed rice: 90% 321.4 t paddy/year

Yearly production

Market Form

357.1 t paddy/year
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3.7.19. Namphaoyai 
 

362
2 - 2.5 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 30 ha 1.3 t paddy/ha 39.0 t paddy/year
Lowland rainfed rice 0 ha 0.0 t paddy/ha 0.0 t paddy/year

Paddy husking Rice husk available

30% manual husking (in total)

Motor-driven mills 70% 84.0 t paddy/year 16.8 t husk/year
Manual husking 30% 36.0 t paddy/year 0

Sold as paddy: 50% 0.0 t paddy/year 0
Motor-driven mills 100% 0.0 t paddy/year 0.0 t husk/year
Manual husking 0% 0.0 t paddy/year 0

There are 7 small motor-driven rice mills in the village TOTAL 16.8 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 300 ha 2.0 t corn on cob/ha 200.0 t corn on cob/year

Maize threshing

0% manual separation (in total)
Manual separation 0% 0.0 t corn on cob/year
Motor driven threshers 100% 0.0 t corn on cob/year

Sold to market: 100% 200.0 t corn on cob/year Motor driven threshers 100% 200.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

-

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Secondary data:

Self-used: 0% 0.0 t corn on cob/year

Rice sold to market: 0% 0.0 t paddy/year

Primary data

Assumption:

"Red soil"

40.0 t cob/year
36.0 t cob/year

Type of land, location Soil

0
0.0 t cob/year

Market Threshing Corn cobs available

No husking

Sold as de-husked rice: 50% 0.0 t paddy/year

Milling

Self-consumed rice: 100% 120.0 t paddy/year

Yearly production

120.0 t paddy/year

Market Form
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3.7.20. Mai 
 

810
2.5 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 100 ha 1.3 t paddy/ha 130.0 t paddy/year
170.0 t paddy/year

Lowland rainfed rice 4.0 ha 1.5 t paddy/ha 6.0 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 78% 95.2 t paddy/year 19.0 t husk/year
Manual husking 22% 27.2 t paddy/year 0

Sold as paddy: 50% 6.8 t paddy/year 0
Motor-driven mills 100% 6.8 t paddy/year 1.4 t husk/year
Manual husking 0% 0.0 t paddy/year 0

TOTAL 20.4 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 0 ha 8.0 t corn on cob/ha 0.0 t corn on cob/year

Maize threshing

90% manual separation (in total)
Manual separation 100% 0.0 t corn on cob/year
Motor driven threshers 0% 0.0 t corn on cob/year

Sold to market: 80% 0.0 t corn on cob/year Motor driven threshers 100% 0.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Milling

Population:
Access time from district town:

Yearly production

Self-consumed rice: 90% 122.4 t paddy/year

Rice sold to market: 10% 13.6 t paddy/year
No husking

Sold as de-husked rice: 50% 6.8 t paddy/year

0.0 t cob/year

0

0.0 t cob/year

Primary data

Assumption:
Secondary data:

136.0 t paddy/year

Market Threshing

Type of land, location Soil

Market Form

Corn cobs available

Self-used: 20% 0.0 t corn on cob/year
0.0 t cob/year
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3.7.21. Namyeung 1 & 2 
 

713
2 - 2.5 hours

RICE PROCESSING RESIDUES
Rice production Area cultivated Productivity

Upland rainfed rice 80 ha 2.0 t paddy/ha 160.0 t paddy/year
424 ha 600.0 t paddy/year

Lowland rainfed rice 5 ha 2.5 t paddy/ha 12.5 t paddy/year
1 ha 3.0 t paddy/year

Paddy husking Rice husk available

20% manual husking (in total)

Motor-driven mills 78% 120.8 t paddy/year 24.2 t husk/year
Manual husking 22% 34.5 t paddy/year 0

Sold as paddy: 50% 8.6 t paddy/year 0
Motor-driven mills 100% 8.6 t paddy/year 1.7 t husk/year
Manual husking 0% 0.0 t paddy/year 0

There are 50 small motor-driven rice mills in the village TOTAL 25.9 t husk/year

MAIZE PROCESSING RESIDUES
Maize production Area cultivated Productivity Yearly p roduction

Lowland maize 120 ha 8.0 t corn on cob/ha 960.0 t corn on cob/year
420 ha 900.0 t corn /year

Maize threshing

0% manual separation (in total)
Manual separation 0% 0.0 t corn on cob/year
Motor driven threshers 100% 96.0 t corn on cob/year

Sold to market: 90% 864.0 t corn on cob/year Motor driven threshers 100% 864.0 t corn on cob/year
TOTAL (90%)

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area Possibility of irrigation

Yes

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Access time from district town:

Self-consumed rice: 90%

Yearly production

Market Form

172.5 t paddy/year

Milling

172.8 t cob/year

10% 17.3 t paddy/year
Sold as de-husked rice: 50% 8.6 t paddy/year

No husking

Market Corn cobs available

0
19.2 t cob/year

Rice sold to market:

Threshing

Self-used: 10% 96.0 t corn on cob/year

172.8 t cob/year

Primary data

Assumption:
Secondary data:

Type of land, location Soil

"black wet soil"Low land, 0.3 km away from village

155.3 t paddy/year
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3.8. Conclusions for priority villages of Oudomxay Province 
 
The potential resources of biomass have been estimated in the 21 RESIREA priority villages of 
the Oudomxay Provinces through two survey campaigns. The first survey has been carried out in 
all 21 villages and mainly provided with figures on the area cultivated with the main crops, and 
with village general information. The second survey has been performed in a selection of 11 
villages, considered as representative. This second campaign provided with a deeper 
understanding of the agricultural practices and led to the definition of features considered as 
common and which have been applied to the 21 villages. 
 
In the priority zones, the only significant potential biomass sources come from rice and maize 
production.  
 
Rice straw is used for animal husbandry and maize stalks are left on the field; these residues are 
therefore not available.  
 
The paddy is shelled manually or using small motor-driven rice mills. The process removes the 
husks that surrounded the rice grains. The resulting powdered husks are used as animal feed, 
while the empty husks are left unused. These husks represent about 20% of the mass of the 
paddy shelled and are suitable for energy production. The husks resulting from manual shelling 
are not collected and are therefore not considered as available.  
 
Most of the paddy produced in the villages is self-consumed by villagers, the rest being sold as 
de-husked rice (and then shelled in the village) or as paddy (and then not shelled in the village).  
 
The proportion of rice self-consumed or sold, the proportion of rice being processed manually or 
using a mill, and the proportion of rice being sold as de-husked rice or as paddy are the key 
figures for the evaluation of rice husks available in each village.  
 
Most of the corn on the cobs is threshed with small motor-driven threshers. This process is 
considered as always taking place in the villages. It liberates the empty cobs which are suitable 
for energy production. The cobs represent about 20% of the mass of the corn on the cob. 
 
The total amount of rice husks and corn cobs available has been evaluated in the 21 villages. In 
some village, the yearly production of paddy is important but the amount of rice husk available is 
relatively low. This situation is due to the fact that in these villages a large proportion of rice is 
shelled manually. The quantity of rice husk available could be significantly increased with 
motorized milling of rice. 
  
There is neither commercial forest exploitation nor wood processing activities that would generate 
a significant amount of wood residues for electricity generation. 
 
The Table 8 summarizes the evaluation of main biomass resources currently available in the 21 
selected villages of Oudomxay Province. It appears that rice husk is not a significant biomass 
resource. The highest amount available has been assessed at 53.6 tonnes of husk per year in 
Katangya village, while the other villages have rice husk resources lower than 30 tonnes per year, 
which is too slight for a power generation project. These low amounts are due to the small area 
dedicated to rice cultivation in each village and/ or due to the fact that a part of the paddy may be 
husked manually, with no recovery of the husks released.  
 
Chongnang, Katangya and Namyeng villages seem to generate enough corn cobs each year to 
consider a biomass-fuelled electrification project (216, 326.4 and 172.8 tonnes of cobs, 
respectively). 
 



RESIREA – Contract number EIE/06/272/SI2.449064 

Biomass resources assessment in selected areas of Oudomxay Province (Laos)  
and Kampong Thom Province (Cambodia)                                                                                  Page 47 of 91 

 
Table 8 – Evaluation of main biomass resources curr ently available in the selected villages of Oudomxa y Province 

District Village Rice husk available corn cobs availab le Total

1)������������� 22.4 t husk/year 5.8 t cob/year 28.2 t biomass/year

2)���������	
��� 24.6 t husk/year 0.0 t cob/year 24.6 t biomass/year

3)�������������	 22.9 t husk/year 0.0 t cob/year 22.9 t biomass/year

4)����������
��	
� 21.5 t husk/year 3.5 t cob/year 24.9 t biomass/year

5)���������	
����� 13.3 t husk/year 4.6 t cob/year 17.9 t biomass/year

6)����������
	 17.0 t husk/year 0.0 t cob/year 17.0 t biomass/year

7)���������
���������� 1.8 t husk/year 3.2 t cob/year 5.1 t biomass/year

8)�����������	
��� 11.7 t husk/year 0.0 t cob/year 11.7 t biomass/year

9)����������	
	�	
 28.3 t husk/year 216.0 t cob/year 244.3 t biomass/year

10)���������� 9.8 t husk/year 0.0 t cob/year 9.8 t biomass/year

11)�������������� 10.4 t husk/year 0.0 t cob/year 10.4 t biomass/year

12)������	
 26.1 t husk/year 0.0 t cob/year 26.1 t biomass/year

13)����	�����
	 4.4 t husk/year 16.2 t cob/year 20.6 t biomass/year

14)�������	�����	
 2.0 t husk/year 3.6 t cob/year 5.6 t biomass/year

15)������������ 6.1 t husk/year 61.9 t cob/year 68.0 t biomass/year

16)�������	����� 14.6 t husk/year 0.0 t cob/year 14.6 t biomass/year

17)���������� No data No data No data

18)��������	
�� 53.6 t husk/year 326.4 t cob/year 379.9 t biomass/year

19)����	��������� 16.8 t husk/year 36.0 t cob/year 52.8 t biomass/year

20)������� 20.4 t husk/year 0.0 t cob/year 20.4 t biomass/year

21)����	���
�	
 25.9 t husk/year 172.8 t cob/year 198.7 t biomass/year
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In Lao PDR, the whole land belongs to the government and the farmers do not own the plots they 
cultivated. The land management is planed by the local authorities, who define the area of each 
village and the assignment of each plot of land.  
 
Upland rainfed paddy is grown using slash-and-burn technique. The increasing population 
pressure results in a reduction of the fallow period. The land use planning takes the form of a 
compromise between on the one hand the exploitation of enough land to ensure a self-supply of 
rice and cash-generating agricultural activities and, on the other hand, the need to set aside land 
to restore soil fertility and to allow the vegetation to regrow. This situation leads to an important 
land pressure. 
 
 
In that context, the use of land for the setting up of an energy crop plantation might not be wise. 
In any case, such a project must be accompanied by an in-depth impact analysis of the 
plantation. 
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Further to the availability of biomass, the poor accessibility of the villages would be an issue for 
the implementation of biomass electrification system. Moreover, the capacity of local actors in the 
management, the operation and the maintenance of such equipments could be an important 
hindrance. 
 
The cross-check of figures recorded during first and second survey campaign revealed important 
discrepancies. In consequence, the figures accuracy and liability can be questioned. In any case, 
the amount of available biomass must be rechecked before commissioning a bioenergy project in 
the villages. 
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4. Biomass resources assessment in Kampong Thom Pro vince 
(Cambodia) 

 
 

4.1. General elements and common features 
 

4.1.1. Priority villages 
 
Three priority areas have been preliminary selected in Kampong Thom Province (Cambodia) 
according to the analysis of local context and potential electricity demand (WP2, 4 and 5). The 1st 
zone is located in the Prasat Sambour District and comprises 10 priority villages. The 2nd priority 
zone is located in Prasat Balangk District and includes 8 priority villages, while the 3rd priority 
zone in Sandan District has 9 priority villages. In total, 21 villages have been prioritized in the 
Kampong Thom Province. 
 
The first survey (focussing on economic context and energy demand) has been carried out in 
June 2008 by Cheang Engineering Consultants (Prasat Balangk and Sandan District priority 
zones) and SME Cambodia (Parsat Sambour District priority zone), while the second survey has 
been performed in February 2009 by CRA-W. Practical information on survey campaigns is 
provided in Annex 2. 
 

Table 9 - List of selected villages in Kamong Thom Province 

District Selected villages 
1st survey 
campaign  

2nd survey 
campaign 

1) ���
����
�	
� X  
2) ������� X  
3) �����
�� X  
4) ������	
����
�� X X 
5) �
���
����� X  
6) �
����	��
	
� X  
7) ����
� X  
8) ������������� X  
9) ��	
������
� X  

Prasat Sambour 

10) �����	
������� X  
11) ��
	
� X  
12) ��	
�������� X  
13) ���������
	
� X  
14) ���������
	
� X X 
15) �����������	
����
	
� X  
16) �����������	
����
	
� X X 
17) ������ X X 

Prasat Balangk 

18) ������ X  
19) ����
������ X X 
20) ���	
����
�� X  
21) �����	
�������	� X  
22) ������� X X 
23) ��������	
������� X  
24) ������	
� X  
25) ���	
����� X  
26) �	��
	
����	
� X  

Sandan 

27) ��	���� X X 
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Figure 4 - Map of priority zones and villages in Ka mpong Thom Province 

 
 

4.1.2. Accessibility 
 
The 3 priority zones of Kampong Thom Province are located in the alluvial plain of the Mekong 
and Tonle Sap systems. The area is flat and the access conditions are relatively easy. The 
villages are served with laterite roads. The main local roads are stabilized and heightened on 
embankments, and they are relatively protected from damages from floods. The local dirt roads 
can be damaged by floods but in spite of the damages, they seem to be passable with trucks or 
four-wheel drive vehicles. 
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4.1.3. Agriculture and land management 
 
Agriculture 
 
The main crops in the priority zones are rice and cashew nuts. The other crops (e.g. maize, water 
melon or vegetables) are cultivated on a very small scale and can be considered as negligible for 
bioenergy purposes. 
 
Rainfed lowland rice is cultivated in most places of the village areas. Rice is grown where the 
water level can be sufficient during the raining season. The rainwater accumulates in permanent 
fields surrounded with low banks. The rainwater is allowed passing directly from one paddy to 
another by gravity or through a networks of ditches. Although their productivity is lower, early 
varieties of rice are used in order to avoid shortages of rice a few weeks before the new rice 
harvest. According to the interviewed heads of villages, shifting cultivation is applied in some 
upper plot of land8. In some place, some receding rice is produced at the end of the raining 
season. 
 

Photo 6 - Paddy in Cheu Teal village (Sadan Distric ) during dry season 

 
 
Irrigation systems have been built on the priority areas but most of the dams and the channels 
seem to be damaged. Very few irrigated rice paddies has been seen during the 2nd survey 
campaign.  
 
Cattle and buffalo are allowed to graze in the rice fields during the dry season. They provide the 
grazed lands with manure fertilizing. Chemical fertilizers are also used. 
 

                                                   
8 Compared to the hilly Oudomxay Province in Lao PDR, the notion of upper and lower land is relatively different in 
Kampong Thom province. The Cambodian priority zones are indeed located in a flat alluvial plain (Photo 6). Some plots 
are however a few meter more elevated than the others (often due to the presence of a rocky layer that erodes more 
slowly). Because the agricultural systems are highly dependent on flood level, these small differences on elevation may 
have important consequences concerning the land use and agriculture. 
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Rice yields range between 0.8 to 1.5 tonnes paddy/ha for early varieties, 1 to 2 tonnes paddy/ha 
for medium varieties, and 2 to 2.5 for late varieties. Receding rice productivity is about 1.5 to 2 
tonnes of paddy/ha. Most of the rice is self-consumed but some amount may be sold. 
 

Table 10 - Agricultural calendar for main crops in priority areas of Kampong Thom Province 

 Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. 
Raining 
season             

Lowland 
Rainfed 
Rice 

            

  > early     
Soil and 
seedbed 

preparation 
 Transplantation  Harvest   

  > medium     
Soil and 
seedbed 

preparation 
 Transplantation   Harvest  

  > late    Soil and seedbed 
preparation 

 Transplantation    Harvest 

Cashew 
nuts   Fruit collection        

 
Cashew nut trees are grown in the upper lands, which are not flooded during the raining season. 
The trees indeed do not tolerate extended flooding. Cashew nut trees seem to be produced in a 
fully empirical way: the farmers test different techniques (e.g. variety, spacing) and abandon the 
unsuccessful ones. The trees are simply planted by introducing nuts on the ground, with various 
spacings (from 5 by 5 m to 8 by 7m). The trees yield fruits after 3-4 years and are replaced after 
14 -15 years because the productivity falls.  
 
The interviewed heads of villages and farmers have no precise idea of the productivity of one 
hectare planted with cashew nut trees. Indeed the plots of land are planted with trees having 
different ages and then different productivities and different spacing. The interviewed persons 
report discrepant tree productivity ranging from 7 kg per tree (in year 10) to 10-20 kg (in year 8). 
Using an average spacing of 7 by 7 m, that is to say a plant density of about 205 trees per 
hectare, these yields would correspond to 1.4 to 4 tonnes of raw nuts per hectare. Rieger (2006) 9 
mentions yield range from 0.325 in Brazil to 2.47 tonnes of nuts/ha in Vietnam (290 and 2,200 
pounds/acre respectively), with an average of 0.672 tonnes of nuts/ha (600 pounds/acre). The 
Memento de l’Agronome10 reports yield varying in Africa between 0.15 tonnes of nuts/ha in year 
5, 0.5 tonnes in year 10 and about 1 tonnes of nuts in year 15. The yields reported by the 
villagers are obviously overestimated and a productivity of 1 tonne of nuts per year and per 
hectare is realistic. 
 
Land management 
 
Unlike in Lao PDR, the land in Cambodia can be private-owned. Of course, some plots of land 
remain public property or community owned (e.g. municipal or pagoda area). The use of 
agricultural land fits soil conditions. All the plots that are not intensively flooded are dedicated to 
cashew nut production. Indeed this tree seems not to tolerate extended floods and Rieger (2006) 
mentions that cashew nut tree is especially intolerant of poor soil drainage. Azam-Ali & Judge 
(2004)11 reports however that cashew nut tree is unexacting as to soil (although it prefers deep, 
sandy soil).  
 

                                                   
9 Rieger M., PhD. Introduction to fruit crops. Text edition. Haworth Food and Agricultural Products Press. 2006. 462 
p.ISBN 1-56022-259-X. 
10 Memento de l’Agronome. 1998. Republique française. Ministère de la Cooperation. 4ème Edition. Collection 
Techniques rurales en Afriques. 1635 p.ISBN 2-11-807348-5. 
11 Dr AZAM-ALI S. H. & JUDGE E. C. (ITDG), with contribution of GUNASEKARA J. Small-scale cashew nut processing. 
Ed. Food and Agriculture Organization of the United Nations (FAO) 2004. 



RESIREA – Contract number EIE/06/272/SI2.449064 

Biomass resources assessment in selected areas of Oudomxay Province (Laos)  
and Kampong Thom Province (Cambodia)                                                                                  Page 53 of 91 

The intensively flooded lands are used for rice production, with the exception of some plots 
having very sandy and/or acidic soil and which are left unused because the rice yields would be 
too low with regards to the labour required. 
 
Some villagers said some areas remain public property to prevent from being bough by large 
foreign private company. 
 
 

4.2. Agricultural residues 
 
This section only deals with the residues generated by rice and cashew nut cultivation, the 
residues resulting from the other crops being insignificant for energy production purposes. 
 

Table 11 - Residues generated by the main crops in priority zones of Kampong Thom Province 

Production (cropping) Processing (shelling) 
Crop Residues/ 

by-product 
Main 

product 
Raw 

material 
Residues/ by products Product  

RICE Straw Paddy Empty rice husks + broken rice Rice  

CASHEW NUT 
Wood from 

replaced old trees 
(+ false fruits)  

Cashew nuts  
(entire fruits) 

Shells and shell liquid 
(no processing in the villages) 

Cashew nuts 
(kernels) 

 
 

4.2.1. Residues from rice production 
 
Rice is harvested using the same techniques than in Lao PDR (see section 3.2.1). The harvested 
plants are sun-dried and threshed to separate the paddy grains from the ears and the stems. The 
resulting straw is used for animal husbandry. 
 
>> No rice straw is available for energy production. 
 
Unlike in Lao PDR, there is no manual rice husking and the entire paddy is processed using small 
motor-driven rice mills. The machines viewed look alike those in Laos and also generates three 
types of residues (see description in section 3.2.1). According to the interviewed persons, the 
proportion between these residues, relatively to the mass of the paddy processed, is however 
different than reported in the Oudomxay province (Table 5 and Table 12). These discrepancies 
may be due to a different processing machine or due to rice variety but, most likely, they come 
from a poor accuracy and liability of the figures got from villagers. Most of the interviewed person 
had no idea about the proportion of residues generated by rice shelling. 
 
As in Lao PDR, the residue #1 (cf. Figure 1) is fed to pigs and residue #3 is fed to the poultry, 
while the rice husks (residue #2) are left unused. The remuneration system for the milling is 
however different in Kampong Thom. The millers mill the paddy for free or even pay 200-300 
KHR (0.04-0.06 EUR) per kg of paddy to the paddy owner, as far as the millers are allowed to 
keep the residues to feed their animals. If the paddy owners want to keep the residues, they have 
then to pay the miller 200-300 KHR (0.04-0.06 EUR) per kg of paddy to be milled. The rice millers 
sometimes sell residues to external persons for 400-500 KHR (0.08-0.09 EUR). This trade of 
residue only concerns residues #1 and 3. However, a rice miller report that sometimes some rice 
husk would have been sold to external traders in order to prepare a blend fodder for intensive 
pigs breeding. This situation seems to be isolated and most of the time the rice husks is simply 
thrown away or rarely spread with cattle manure on millers’ fields. 
 
>> Residues #1 and #3 are not available, while residue #2 is considered as available for energy 
production. 
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Figure 5 - Rice market and processing in visited vi llage of Kampong Thom Province 

 
 
 
 
 

Photo 7 - Small motorized rice mill in Cheu Teal Vi llage (Sadan District) 

 
 
 
There were at least a dozen of small mills in all visited villages, operated by small entrepreneurs. 
Concerning the seasonality of rice husk generation, it is important to note that the farmers do not 
mill all their paddy harvest in one time. They shell paddy weekly (according to rice needs), per 
batches of 24 to 48 kg. 
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Table 12 - Residues generated by small motorized ri ce mills in visited villages of Kampong Thom Provin ce 

(According to interviewed persons)  

Raw material: paddy 100% of the mass 100% of the mass 100% of the mass 100% of the mass 

 
According to  
a rice miller 

According to the 
head of a village 

According to 
another rice miller 

Assumption taken 
(cf. Section 4.6) 

Main product:  
de-husked rice 70% of the mass 63% of the mass 58,3% of the mass 60% of the mass 

Residues:  

Powdered empty husks 
plus some small pieces of 
broken rice 
(Residue #1 in  
Figure 1) 

15.4% of the mass 20% of the mass 16.7% of the mass 20% of the mass 

Empty husks 
(Residue #2 in  
Figure 1) 

12.3% of the mass 7% of the mass  4.2% of the mass 7% of the mass 

Small pieces of broken 
rice plus remaining 
powered residues 
(Residue #3 in  
Figure 1) 

2.3% of the mass 10% of the mass 20.8% of the mass 13% of the mass 

  
 

4.2.2. Residues from cashew nut production 
 
The cashew nut is a drupe that grows at the end of a pear-shaped false fruit called “cashew nut 
apple”. The nuts are collected from the ground by hand, from March to May. Although the apple is 
edible, it is most often left in the plantation, and seems to be rarely eaten. Anyway this apple is 
not suitable for gasification. 
 
The cashew nut trees production falls after 15 years. The old trees of the plantations are then cut 
down after 15 years and are replaced by new ones. Considering the very large area cultivated 
with cashew nut trees in some villages, the wood exportations of from replaced trees should be a 
significant biomass source for energy purposes. However, the interviewed persons have no idea 
of the mass or the volume of wood cut down per year and per hectare. This wood is currently 
used as firewood or even burnt in the plantation. According to the interviews made, the local 
market price of firewood seems to be around 7,000 to 13,000 KHR/m³ (1.31 to 2.44 EUR). 
 
The nut is enveloped by a double shell and contains a kernel and a caustic liquid (cashew nut 
shell liquid - CNSL), which are released during nut shelling. This shelling never takes place in the 
villages. 
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Photo 8 - (left) Cashew nut plantation in Sadan Dis tric – (right) Cashew nut and apple  

 
 
 
The table below shows the main parameters of a sample of rice husk that has been taken in 
Cheu Teal village (Sadan Distric) in February 2009 as well as of a sample of corn cob and 
leucaenia wood that have been taken in Batabang gasification plant in January 2009. The 
analyses have been carried out in CRA-W laboratories. 

 

Table 13 - Main parameters of a sample of rice husk , corn bobs and leucaenia wood 

 Rice husk Corn cobs Leucaenia wood 

Origin 
Cheu Teal Village, 

Sandan District, 
Kampong Thom 

Battabang Battabang 

Moisture content (wet basis) 10.55 % 8.39 % 9.34 % 

Volatile matters (dry basis) 63.38 % 80.30 % 79.32 % 

Ash content (dry basis) 20.65 % 1.56 % 1.62 % 

Gross calorific value (dry basis) 15.88 MJ/kg 19.02 MJ/kg 19.81 MJ/kg 

Net calorific value (sample basis) 13.06 MJ/kg12 $$ MJ/kg13 16.51 MJ/kg14 
 

                                                   
12 Calculated using formula of CEN/TS 14918:2005 norm with 4.7 %H and 0.45 %N, according to Annex C of CEN/TS 
14961:2005 norm. 
13 Calculated using formula of CEN/TS 14918:2005 norm with $$ %H and $$ %N, according to $$. 
14 Calculated using formula of CEN/TS 14918:2005 norm with 6.2 %H, 44%O and 0.5 %N, according to Annex C of 
CEN/TS 14961:2005 norm. 
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4.3. Wood-processing residues 
 
There is no significant wood-processing activity in the priority villages. 
 
 

4.4. Revenues from agricultural activities 
 
Rice is first a subsistence crop and most of the production is self-consumed. A few part of rice 
may be sold because the families have some surplus or because they need cash (even if no 
surplus). Cashew nut production is by far the most important cash generating activitiy.  
 
According to the interviewed persons during site visits (February 2009), the local market price of 
rice was about 600-900 KHR (0.11-0.17 EUR) per kg of paddy, and about 1,000-1,500 KHR 
(0.18-0.28 EUR) per kg of de-husked rice, depending on the variety (the early variety being the 
cheaper). Considering a yield of 1, 1.6 and 2.2 tonnes of paddy/ha for early, medium and late 
variety, the income that could be generated by one hectare of paddy would range between 
600,000 and 1,980,000 KHR (~135 and 372 EUR). 
 
According to the interviewed persons during site visits (February 2009), the local market price of 
cashew nuts was about 2000-3000 KHR (0.38-0.56 EUR) per kg of raw nuts, and about 1000 
KHR (0.19 EUR) for late collect15. Considering a yield of around 1.4 tonnes of nut/ha, the incomes 
that could be generated by one hectare of cashew nut can be calculated as being 2.8 to 4.2 
million KHR (~526 to 789 EUR). In comparison to this rough calculation, a villager claimed he get 
only about 1.5 million KHR (~282 EUR) per hectare from his cashew nut tree plantation. 
 
As in Lao PDR, the agricultural systems in the selected villages of Kampong Thom Province are 
integrated with animal husbandry. Poultry and pigs are mainly fed with rice husking residues. 
Cattle graze in the fallow area, and are allowed to eat rice straw on the fields. They provide the 
grazed lands with manure fertilizing. Livestock breeding is also a source of cash income. 
 
Some further cash incomes are also generated through other agricultural productions 
(e.g. watermelon, vegetables) and fishing. 
 
 

4.5. Available land and possibilities for setting u p an energy crop plantation 
 
The land use is managed according to soil capability. Since the cashew nuts are the most 
important cash generating activity, the farmers keep all the upper non-intensively flooded lands 
for cash nut trees growing. This tree seems to be relatively tolerant to acidic and sandy soils. The 
intensively flooded plots are dedicated to rice production, except those having a too sandy or 
acidic soil, which are left unused. 
 
As a result, most of the lands that would be available to set up an energy crop plantation are 
unused because too flooded for cashew nuts and too sandy and/or acidic for acceptable rice 
yields. These plots are therefore neither so suitable for energy cropping (neither jatropha nor fast 
growing trees as eucalyptus, leucaenia or acacia) with acceptable productivity. 
 
However, the interviewed villagers said they would be willing to replace cashew nut trees by an 
energy crop plantation as far as they would have a firm undertaking of a better cash income per 
hectare and/or a fixed price agreement.  
 

                                                   
15 The nuts being late collected are spoilt because of humidity and have a lower market value 
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In some villages, plots of community land are available (governmental or pagoda land). The legal 
and administrative aspects related to the use of such land for village electrification purposes 
should have to be assessed. Sometimes these lands are kept by the government for wildlife 
conservation purposes. The visited pagoda and governmental lands are bushes or forest areas, 
in which the villagers are authorized to collect non-timber forest products. 
 
The information about land availability recorded during the second survey campaign appears to 
be different from the one recorded in the same village during the first survey. These 
discrepancies imply that this information must be considered carefully and re-checked in case of 
project development.  
 
During the second survey campaign, a soil sample has been taken from the plots claimed by 
villagers as being available. The moisture content, pH (H2O and KCl), Cation Exchange Capacity 
and texture of these samples have been analyzed in the Environmental Analysis Laboratory 
(EnLab) in Phnom Penh. The results of these analyses are shown in the tables of section 4.7. 
 
The interviewed heads of villages found many difficulties in giving an average price for land.  
 
Some plantations of acacias have been seen nearby the priority villages. According to local 
farmers, acacias seem to grow faster than eucalyptus. No information on wood productivity has 
be found. 
 

4.6. Summary of assumptions 
 
 
Some assumptions have been taken in the calculation of the total amount of biomass available in 
each village either because some data were not available or because some features coming from 
the second survey are supposed to be common to all villages. 
 
 
Data not completely available  
 
The amount of rice being sold as paddy is an important figure as it leads to a correction of the 
amount of rice husk available in the village, which has to be decreased by the amount of rice 
being shelled outside the village. The interviewed heads of village were able to provide 
information on the percentage of households having rice surplus and selling rice to market. They 
split the village population into 3 groups: households having rice surplus, households having just 
enough rice or little surplus and families having no surplus. No or few information has been found 
however on the amount (in tonnes) that is sold.  
 
Although they do not have enough rice for a year self-supply, some families may sell a part of 
their production to get some cash. The amount sold by this category of households will be 
considered as negligible and then it will be assumed that 100% of the family having not enough 
rice do not sell rice. 
 
While the milling is free of charge, it seems that most of the families prefer to sell paddy rather 
than de-husked rice. Although the market price of de-husked is about 50% higher than paddy 
price, these families rightly consider that rice shelling results in a loss of grain material16. The 
proportion of households selling paddy (against de-husked rice) varies between 60 and 100%. It 
will be assumed that 80% of households selling rice surplus, sell paddy. 
 

                                                   
16 These losses are the pieces of broken rice that are found in the husking residues (residues #1 and #3). However these 
losses should be financially balanced out by the 50% highest selling price. 
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Of course, all the households having important rice surplus (category 1) sell rice. According to the 
interviews made, it appears that only 30% to 50% of the households from category 2 sell rice to 
market. It will be assumed that 50% of the families from category 2 sell rice. 
 
 
According to some villagers, the households having surplus would use to sell 500 kg to 3 tonnes 
of rice per year, while the families having just enough rice or little surplus would use to sell 250 to 
500 kg. It will be assumed that the first category sell on average 1 tonnes of paddy, while the 
second category sell on average 400 kg of paddy yearly. 
 
 

Figure 6 - Assumptions on households’ rice sales in  priority villages of Kampong Thom Province 

 
 
 
 
The interviewed persons have no idea on wood production from replaced old trees in cashew 
nuts plantation and no information has been found in the literature. Considering an average 
spacing of 8 by 8 m, that is to say a tree density of 156.25 trees per hectare, and a replacement 
of trees after 2017 years, it can be assumed that 7.81 trees are replaced per hectare and per year. 
The mass of a replaced cashew nut tree has been estimated by SME Cambodia at 500 kg per 
tree18. These figures give an assessment of wood production from cashew nut plantations at 3.9 
tonnes per ha and per year. 
 
 

                                                   
17 The interviewed villagers during 2nd survey report that the old trees are replaced after 14-15 years. However, a study 
from SME-Cambodia in Sambour District reports a replacement of trees after 25 years (Reference in the next footnote). 
18 Feasibility Study. Electrification through gasification of biomass and micro-grid in Sambour, Kamon Thom. Final Report. 
December 2008. SME-Cambodia for Fondation Energie pour le Monde. 



RESIREA – Contract number EIE/06/272/SI2.449064 

Biomass resources assessment in selected areas of Oudomxay Province (Laos)  
and Kampong Thom Province (Cambodia)                                                                                  Page 60 of 91 

 
Common features  
 
The investigation made during the second survey campaign leads to the definition of common 
features that can be assumed to apply to all villages. These elements are summarized in the 
table below. 
 
The data on area cultivated with rice from 1st survey campaign are not split between the different 
rice varieties. As a quite conservative assumption, it will be considered that only early variety is 
grown on these areas, with a yield of only 1 tonnes per hectare. 
 

 

Table 14 - Summary of assumption adopted for priori ty villages of Kampong Thom Province 

Item Value 

RICE PROCESSING RESIDUES 

Rice yield 
 > early rice variety 
 > medium rice variety 
 > late rice variety 
 > receding rice  

 
1 tonnes of paddy / ha 

1.6 tonnes of paddy / ha 
2.2 tonnes of paddy / ha  
1.6 tonnes of paddy / ha  

Percentage of households selling rice 
 > category 1 
 > category 2 
 > category 3 

 
100 % 

50 % 
0 % 

Average amount of rice sold by households  
 > category 1 
 > category 2 
 > category 3 

 
1 tonne of paddy 

0.4 tonne of paddy 
0 tonne of paddy 

% rice sold as de-husked rice (against sold 
as paddy) 20 %  

% of the mass of husk generated per unit of 
paddy milled 

20 % 

WOOD FROM CASHEW NUT TREES PLANTATION 

Wood amount yearly brought out of 
plantations 

3.9 tonnes of wood / ha 
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4.7. Evaluation of biomass resources 
 

4.7.1. Chhuk Stueng  
 

647
138

1.5 - 2 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 14 HH 100% 14 HH
Medium 100 ha 1.2 t paddy/ha 120.0 t paddy/year Few surplus (2) 70% 97 HH 50% 48 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 28 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking

Sold as paddy: 80% 26.5 t paddy/year
Sold as de-husked rice: 20% 6.6 t paddy/year Motor-driven mills 100% 6.6 t paddy/year

86.9 t paddy/year Motor-driven mills 100% 86.9 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

120.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 33.1 t paddy/year
No husking 0.0 t husk/year

1.3 t husk/year
Self-consumed rice: 17.4 t husk/year

18.7 t husk/year

Village total plantation area

0 ha

Type of land, location Soil

Primary data

Assumption:
Secondary data:
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4.7.2. Ta Aok 
 

1452
328

1.5 - 2 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 33 HH 100% 33 HH
Medium 160 ha 1.2 t paddy/ha 192.0 t paddy/year Few surplus (2) 70% 230 HH 50% 115 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 66 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 63.0 t paddy/year
Sold as de-husked rice: 20% 15.7 t paddy/year Motor-driven mills 100% 15.7 t paddy/year

113.3 t paddy/year Motor-driven mills 100% 113.3 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

5 ha Grass lands for animals

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

192.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 78.7 t paddy/year
No husking 0.0 t husk/year

3.1 t husk/year
Self-consumed rice: 22.7 t husk/year

25.8 t husk/year

Village total plantation area

0 ha

Type of land, location Soil

Primary data

Assumption:
Secondary data:

Flooded land along river
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4.7.3. Sambour 
 
No data has been recorded for this village. 
 

1208
267

1.5 hours

Rice production Area cultivated Productivity

Early 0 ha 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 27 HH 100% 27 HH
Medium 1.6 t paddy/ha 0.0 t paddy/year Few surplus (2) 70% 187 HH 50% 93 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 53 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking

Sold as paddy: 80% 0.0 t paddy/year
Sold as de-husked rice: 20% 0.0 t paddy/year Motor-driven mills 100% 0.0 t paddy/year

0.0 t paddy/year Motor-driven mills 100% 0.0 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

0.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 0.0 t paddy/year
No husking 0.0 t husk/year

0.0 t husk/year
Self-consumed rice: 0.0 t husk/year

0.0 t husk/year

Village total plantation area

0 ha

Type of land, location Soil

Primary data

Assumption:
Secondary data:
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4.7.4. Trapeang Chruk  
 

695
132

1.5 - 2 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 13 HH 100% 13 HH
Medium 220 ha 1.6 t paddy/ha 352.0 t paddy/year Few surplus (2) 70% 92 HH 50% 46 HH

300 ha 0.75 t paddy/ha 225.0 t paddy/year
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 26 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking

Sold as paddy: 80% 25.3 t paddy/year
Sold as de-husked rice: 20% 6.3 t paddy/year Motor-driven mills 100% 6.3 t paddy/year

193.3 t paddy/year Motor-driven mills 100% 193.3 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 585.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

>200 ha
20 ha No use, available

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Behind the village

Secondary data:

Primary data

Assumption:

Type of land, location Soil

Community land

Village total plantation area

150 ha

Rice sold to market (from HH 1 & 2):

Self-consumed rice:

Population:
Households:
Access time from district town:

Yearly production

RICE PROCESSING RESIDUES
Households classification HH selling rice

39.9 t husk/year

31.7 t paddy/year
No husking 0.0 t husk/year

1.3 t husk/year
38.7 t husk/year

Rice husk available

225.0 t paddy/year

Market Form Milling
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4.7.5. Ou Kru Kae  
 

755
167

1.5 - 2 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 17 HH 100% 17 HH
Medium 120 ha 1.6 t paddy/ha 192.0 t paddy/year Few surplus (2) 70% 117 HH 50% 58 HH

1.0 t paddy/ha 120.0 t paddy/year
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 33 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 32.1 t paddy/year
Sold as de-husked rice: 20% 8.0 t paddy/year Motor-driven mills 100% 8.0 t paddy/year

79.9 t paddy/year Motor-driven mills 100% 79.9 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Milling Rice husk available

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

17.6 t husk/year

1.6 t husk/year
16.0 t husk/year

No husking 0.0 t husk/year

Secondary data:

120.0 t paddy/year

Market Form

Rice sold to market (from HH 1 & 2): 40.1 t paddy/year

Self-consumed rice:

Assumption:

Village total plantation area

Type of land, location Soil

Primary data

0 ha
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4.7.6. Tuek Andoung  
 

1136
224

1.5 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 22 HH 100% 22 HH
Medium 260 ha 1.6 t paddy/ha 416.0 t paddy/year Few surplus (2) 70% 157 HH 50% 78 HH

0.7 t paddy/ha 182.0 t paddy/year
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 45 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 43.0 t paddy/year
Sold as de-husked rice: 20% 10.8 t paddy/year Motor-driven mills 100% 10.8 t paddy/year

128.2 t paddy/year Motor-driven mills 100% 128.2 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

200 ha Grass land for animals

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

182.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 53.8 t paddy/year
No husking 0.0 t husk/year

2.2 t husk/year
Self-consumed rice: 25.6 t husk/year

27.8 t husk/year

Village total plantation area

0 ha

Type of land, location Soil

Primary data

Assumption:
Secondary data:

1.5 km away from village
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4.7.7. At Su 
 

978
169

0.75 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 17 HH 100% 17 HH
Medium 150 ha 1.0 t paddy/ha 150.0 t paddy/year Few surplus (2) 70% 118 HH 50% 59 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 34 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 32.4 t paddy/year
Sold as de-husked rice: 20% 8.1 t paddy/year Motor-driven mills 100% 8.1 t paddy/year

109.4 t paddy/year Motor-driven mills 100% 109.4 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 117.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

25ha Grass land 

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACKSecondary data:

Primary data

Assumption:

Behind village

Village total plantation area

30 ha

Type of land, location Soil

Self-consumed rice: 21.9 t husk/year
23.5 t husk/year

Rice sold to market (from HH 1 & 2): 40.6 t paddy/year
No husking 0.0 t husk/year

1.6 t husk/year

Market Form Milling Rice husk available

Yearly production Households classification HH sellin g rice

150.0 t paddy/year

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
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4.7.8. Cheay Sampov 
 

913

223
1 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 22 HH 100% 22 HH
Medium 120 ha 0.8 t paddy/ha 96.0 t paddy/year Few surplus (2) 70% 156 HH 50% 78 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 45 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking

Sold as paddy: 80% 42.8 t paddy/year
Sold as de-husked rice: 20% 10.7 t paddy/year Motor-driven mills 100% 10.7 t paddy/year

42.5 t paddy/year Motor-driven mills 100% 42.5 t paddy/year

TOTAL

WOOD FROM CASHEW NUT PLANTATION

Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION

Area land use

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:

Households:
Access time from district town:

RICE PROCESSING RESIDUES

Yearly production Households classification HH sellin g rice

96.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 53.5 t paddy/year
No husking 0.0 t husk/year

2.1 t husk/year
Self-consumed rice: 8.5 t husk/year

10.6 t husk/year

Village total plantation area

0 ha

Type of land, location Soil

Secondary data:

Primary data

Assumption:
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4.7.9. Tang Krasau  
 

1647
357

1.5 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 36 HH 100% 36 HH
Medium 150 ha 1.0 t paddy/ha 150.0 t paddy/year Few surplus (2) 70% 250 HH 50% 125 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 71 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking

Sold as paddy: 80% 68.5 t paddy/year
Sold as de-husked rice: 20% 17.1 t paddy/year Motor-driven mills 100% 17.1 t paddy/year

64.3 t paddy/year Motor-driven mills 100% 64.3 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 175.5 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

150.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 85.7 t paddy/year
No husking 0.0 t husk/year

3.4 t husk/year
Self-consumed rice: 12.9 t husk/year

16.3 t husk/year

Village total plantation area

45 ha

Type of land, location Soil

Primary data

Assumption:
Secondary data:
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4.7.10. Kampong Chvea  
 

755
155

1.5 - 2 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 16 HH 100% 16 HH
Medium 90 ha 1.0 t paddy/ha 90.0 t paddy/year Few surplus (2) 70% 109 HH 50% 54 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 31 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking

Sold as paddy: 80% 29.8 t paddy/year
Sold as de-husked rice: 20% 7.4 t paddy/year Motor-driven mills 100% 7.4 t paddy/year

52.8 t paddy/year Motor-driven mills 100% 52.8 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Milling Rice husk available

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

12.0 t husk/year

1.5 t husk/year
10.6 t husk/year

No husking 0.0 t husk/year

Secondary data:

90.0 t paddy/year

Market Form

Rice sold to market (from HH 1 & 2): 37.2 t paddy/year

Self-consumed rice:

Assumption:

Village total plantation area

Type of land, location Soil

Primary data

0 ha
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4.7.11. Doung  
 

1130
238

1 - 2 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 24 HH 100% 24 HH
Medium 168 ha 1.0 t paddy/ha 168.0 t paddy/year Few surplus (2) 70% 167 HH 50% 83 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 48 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 45.7 t paddy/year
Sold as de-husked rice: 20% 11.4 t paddy/year Motor-driven mills 100% 11.4 t paddy/year

110.9 t paddy/year Motor-driven mills 100% 110.9 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

0.8 Farmland
1 Farmland

0.8 Farmland

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Primary data

Assumption:
Secondary data:

����	
���	 
��������	
��!"�

�������
	��!�#

Village total plantation area

0 ha

Type of land, location Soil

Self-consumed rice: 22.2 t husk/year
24.5 t husk/year

Rice sold to market (from HH 1 & 2): 57.1 t paddy/year
No husking 0.0 t husk/year

2.3 t husk/year

Market Form Milling Rice husk available

Yearly production Households classification HH sellin g rice

168.0 t paddy/year

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
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4.7.12. Dang Ta Aek 
 

620
115

1 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 12 HH 100% 12 HH
Medium 115 ha 1.6 t paddy/ha 184.0 t paddy/year Few surplus (2) 70% 81 HH 50% 40 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 23 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 22.1 t paddy/year
Sold as de-husked rice: 20% 5.5 t paddy/year Motor-driven mills 100% 5.5 t paddy/year

156.4 t paddy/year Motor-driven mills 100% 156.4 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

2 Farmland
1 Farmland

1.4 Farmland

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Primary data

Assumption:
Secondary data:

���������	"��#
�������"���

����������$

Village total plantation area

0 ha

Type of land, location Soil

Self-consumed rice: 31.3 t husk/year
32.4 t husk/year

Rice sold to market (from HH 1 & 2): 27.6 t paddy/year
No husking 0.0 t husk/year

1.1 t husk/year

Market Form Milling Rice husk available

Yearly production Households classification HH sellin g rice

184.0 t paddy/year

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
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4.7.13. Kraya Cheung 
 

1353
256

1.5 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 26 HH 100% 26 HH
Medium 199 ha 1.0 t paddy/ha 199.0 t paddy/year Few surplus (2) 70% 179 HH 50% 90 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 51 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 49.2 t paddy/year
Sold as de-husked rice: 20% 12.3 t paddy/year Motor-driven mills 100% 12.3 t paddy/year

137.6 t paddy/year Motor-driven mills 100% 137.6 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

2 Farmland
1.4 Farmland
2.3 Farmland

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACKSecondary data:

����������#!

Primary data

Assumption:

�����������
������������

Village total plantation area

0 ha

Type of land, location Soil

Self-consumed rice: 27.5 t husk/year
30.0 t husk/year

Rice sold to market (from HH 1 & 2): 61.4 t paddy/year
No husking 0.0 t husk/year

2.5 t husk/year

Market Form Milling Rice husk available

Yearly production Households classification HH sellin g rice

199.0 t paddy/year

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
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4.7.14. Kraya Tboung 
 

1690
306

1.5 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 5% 15 HH 100% 15 HH
257 ha 1.0 t paddy/ha 257.0 t paddy/year

Medium 70 ha 1.6 t paddy/ha 112.0 t paddy/year Few surplus (2) 40% 122 HH 50% 61 HH
Late 224 ha 2.2 t paddy/ha 492.8 t paddy/year No surplus (3) 55% 168 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 31.8 t paddy/year
Sold as de-husked rice: 20% 8.0 t paddy/year Motor-driven mills 100% 8.0 t paddy/year

565.0 t paddy/year Motor-driven mills 100% 565.0 t paddy/year
There are 15 small motor-driven rice mills in the village TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 1,014.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

conservation area
0.7 Farmland
1 Farmland

0.9 Farmland

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

604.8 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 39.8 t paddy/year
No husking 0.0 t husk/year

1.6 t husk/year
Self-consumed rice: 113.0 t husk/year

114.6 t husk/year

Village total plantation area

260 ha

Type of land, location Soil

�����	
��� 

����������
����	��	�#!

Secondary data:

Primary data

Assumption:

Government land, 7km away

 



RESIREA – Contract number EIE/06/272/SI2.449064 

Biomass resources assessment in selected areas of Oudomxay Province (Laos)  
and Kampong Thom Province (Cambodia)                                                                                  Page 75 of 91 

4.7.15. Sakream Khang Cheung 
 

775
175

2 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 5% 9 HH 100% 9 HH
132 ha 1.0 t paddy/ha 132.0 t paddy/year

Medium 70 ha 1.6 t paddy/ha 112.0 t paddy/year Few surplus (2) 40% 70 HH 50% 35 HH
Late 224 ha 2.2 t paddy/ha 492.8 t paddy/year No surplus (3) 55% 96 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking

Sold as paddy: 80% 18.2 t paddy/year
Sold as de-husked rice: 20% 4.6 t paddy/year Motor-driven mills 100% 4.6 t paddy/year

582.1 t paddy/year Motor-driven mills 100% 582.1 t paddy/year
There are 15 small motor-driven rice mills in the village TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 780.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

conservation area
1.6 Farmland
2 Farmland
2 Farmland

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Primary data

Assumption:
Secondary data:

���������"��
�������	����

Government land, 7km away
����	����!��%

Village total plantation area

200 ha

Type of land, location Soil

Self-consumed rice: 116.4 t husk/year
117.3 t husk/year

Rice sold to market (from HH 1 & 2): 22.8 t paddy/year
No husking 0.0 t husk/year

0.9 t husk/year

Market Form Milling Rice husk available

Yearly production Households classification HH sellin g rice

604.8 t paddy/year

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
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4.7.16. Sakream Khang Tboung 
 

915
200

2 hours

Rice production Area cultivated Productivity

Early 30 ha 1.2 t paddy/ha 35.8 t paddy/year Surplus (1) 30% 60 HH 100% 60 HH
Medium 70 ha 1.6 t paddy/ha 111.4 t paddy/year Few surplus (2) 60% 120 HH 50% 60 HH

152 ha 1.0 t paddy/ha 152.0 t paddy/year
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 10% 20 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking

Sold as paddy: 80% 67.2 t paddy/year
Sold as de-husked rice: 20% 16.8 t paddy/year Motor-driven mills 100% 16.8 t paddy/year

63.3 t paddy/year Motor-driven mills 100% 63.3 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 253.5 t wood/year
3.9 t wood /ha /year 27.3 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

Cashew nut tree
1.5 Farmland
1.7 Farmland
1.4 Farmland

pH H20 4.87
pH KCl 3.76
Moisture content 2.81%
CEC 3.72 meq/100g

Coarse sand 1.25%
Medium sand 23.68%
Fine sand 55.69%
Coarse silt 6.98%
Fine Silt 2.56%
Medium silt 1.23%
Clay 8.61%

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

147.3 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 84.0 t paddy/year
No husking 0.0 t husk/year

3.4 t husk/year
Self-consumed rice: 12.7 t husk/year

16.0 t husk/year

Village total plantation area

65 ha

Type of land, location Soil

7 ha

Community land, 15 km away
Private land 1 km from village See analysis

Secondary data:

Soil ananlysis 

Texture USDA: loamy sand

Primary data

Assumption:

����������&�
������	
���"

�������	���#!
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4.7.17. Thmei 
 

954
184

1.5 hours

Rice production Area cultivated Productivity

Early 1.2 t paddy/ha 0.0 t paddy/year Surplus (1)
Medium 181 ha 1.6 t paddy/ha 289.6 t paddy/year Few surplus (2)

138 ha 1.0 t paddy/ha 138.0 t paddy/year
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3)
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking

Sold as paddy: 80% 33.1 t paddy/year
Sold as de-husked rice: 20% 8.3 t paddy/year Motor-driven mills 100% 8.3 t paddy/year

96.6 t paddy/year Motor-driven mills 100% 96.6 t paddy/year
There are 17 small motor-driven rice mills in the village TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 187.2 t wood/year
3.9 t wood /ha /year 58.5 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

about 10 ha unoccupied

pH H20 4.68 pH H20 4.63
pH KCl 3.83 pH KCl 4.25
Moisture content 0.27% Moisture content 0.22%
CEC 1.94 meq/100g CEC 1.18 meq/100g

Coarse sand 10.57% Coarse sand 14.88%
Medium sand 28.94% Medium sand 31.88%
Fine sand 34.28% Fine sand 42.38%
Coarse silt 12.42% Coarse silt 7.57%
Fine Silt 2.70% Fine Silt 0.96%
Medium silt 0.60% Medium silt 0.72%
Clay 10.49% Clay 1.61%

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

138.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 41.4 t paddy/year
No husking 0.0 t husk/year

1.7 t husk/year
Self-consumed rice: 19.3 t husk/year

21.0 t husk/year

Village total plantation area

48 ha

Type of land, location Soil

15 ha

Private land, 10 km away village

Secondary data:

Soil ananlysis 20-30 cm

Texture USDA: sand

Soil ananlysis 10-20 cm

Texture USDA: sandy loam

Primary data

Assumption:
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4.7.18. Trach 
 

954
132

1.5 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 13 HH 100% 13 HH
Medium 89 ha 1.0 t paddy/ha 89.0 t paddy/year Few surplus (2) 70% 92 HH 50% 46 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 26 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 25.3 t paddy/year
Sold as de-husked rice: 20% 6.3 t paddy/year Motor-driven mills 100% 6.3 t paddy/year

57.3 t paddy/year Motor-driven mills 100% 57.3 t paddy/year
TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

2 Farmland
1.4 Farmland
2.3 Farmland

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

89.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 31.7 t paddy/year
No husking 0.0 t husk/year

1.3 t husk/year
Self-consumed rice: 11.5 t husk/year

12.7 t husk/year

Village total plantation area

0 ha

Type of land, location Soil

�����������
������������

Secondary data:

����������#!

Primary data

Assumption:
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4.7.19. Chheu Teal 
 

1343
270

3 hours

Rice production Area cultivated Productivity

Early 15 ha 1.2 t paddy/ha 18.0 t paddy/year Surplus (1) 25% 68 HH 100% 68 HH
Medium 108 ha 1.6 t paddy/ha 172.8 t paddy/year Few surplus (2) 30% 81 HH 50% 41 HH
Late 102 ha 2.2 t paddy/ha 224.4 t paddy/year No surplus (3) 45% 122 HH 0% 0 HH
Receding 8 ha 1.6 t paddy/ha 12.8 t paddy/year

206 ha

Paddy husking

Sold as paddy: 80% 67.0 t paddy/year
Sold as de-husked rice: 20% 16.7 t paddy/year Motor-driven mills 100% 16.7 t paddy/year

344.3 t paddy/year Motor-driven mills 100% 344.3 t paddy/year
There are 17 small motor-driven rice mills in the village TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 117.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

20 Unused
1.5 Farmland
1.2 Farmland
0.9 Farmland

pH H20 4.44 pH H20 4.47
pH KCl 3.77 pH KCl 3.50
Moisture content 2.15% Moisture content 2.04%
CEC 4.49 meq/100g CEC 2.48 meq/100g

Coarse sand 7.06% Coarse sand 18.09%
Medium sand 34.89% Medium sand 25.35%
Fine sand 38.64% Fine sand 28.59%
Coarse silt 10.52% Coarse silt 10.91%
Fine Silt 2.95% Fine Silt 2.14%
Medium silt 0.73% Medium silt 1.61%
Clay 5.21% Clay 13.31%

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Form

68.9 t husk/year
72.2 t husk/year

Assumption:

0 ha

�������	��!�#

Soil

See analysis

Secondary data:

Type of land, location

Belongs to a villagers, 3km away village

��'�����	
��!!"� 

Texture USDA: sandy loam

Soil ananlysis 10-20 cm

Texture USDA: loamy sand

Primary data

Soil ananlysis 20-30 cm

���������"�

Population:

Access time from district town:

Village total plantation area

30 ha

Households:

RICE PROCESSING RESIDUES
Households classification HH selling rice

Self-consumed rice:

Yearly production

428.0 t paddy/year

Rice husk available

Rice sold to market (from HH 1 & 2): 83.7 t paddy/year
No husking 0.0 t husk/year

3.3 t husk/year

MillingMarket
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4.7.20. Boeng Rolum 

 
566
97

3 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 10 HH 100% 10 HH
Medium 97 ha 1.0 t paddy/ha 97.0 t paddy/year Few surplus (2) 70% 68 HH 50% 34 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 19 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 18.6 t paddy/year
Sold as de-husked rice: 20% 4.7 t paddy/year Motor-driven mills 100% 4.7 t paddy/year

73.7 t paddy/year Motor-driven mills 100% 73.7 t paddy/year
There are 12 small motor-driven rice mills in the village TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

1 Farmland
1.5 Farmland
1 Farmland

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

97.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 23.3 t paddy/year
No husking 0.0 t husk/year

0.9 t husk/year
Self-consumed rice: 14.7 t husk/year

15.7 t husk/year

Village total plantation area

0 ha

Type of land, location Soil

�����
�����"��
������
	��!�&

Secondary data:

��'���������� 

Primary data

Assumption:
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4.7.21. Kampong Ta Baen 
 

573
107

2.5 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 11 HH 100% 11 HH
Medium 107 ha 1.0 t paddy/ha 107.0 t paddy/year Few surplus (2) 70% 75 HH 50% 37 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 21 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 20.5 t paddy/year
Sold as de-husked rice: 20% 5.1 t paddy/year Motor-driven mills 100% 5.1 t paddy/year

81.3 t paddy/year Motor-driven mills 100% 81.3 t paddy/year
There are 11 small motor-driven rice mills in the village TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

1.3 Farmland
0.5 Farmland
0.9 Farmland

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

107.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 25.7 t paddy/year
No husking 0.0 t husk/year

1.0 t husk/year
Self-consumed rice: 16.3 t husk/year

17.3 t husk/year

Village total plantation area

0 ha

Type of land, location Soil

�����
����&#!
���������

Secondary data:

��'����	
�	��

Primary data

Assumption:
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4.7.22. Samret 
 

1099
209

2.5 hours

Rice production Area cultivated Productivity

Early 10 ha 1.2 t paddy/ha 12.0 t paddy/year Surplus (1) 5% 10 HH 100% 10 HH
Medium 21 ha 1.6 t paddy/ha 33.6 t paddy/year Few surplus (2) 80% 167 HH 50% 84 HH
Late 80 ha 2.2 t paddy/ha 176.0 t paddy/year No surplus (3) 15% 31 HH 0% 0 HH
Receding 5 ha 1.6 t paddy/ha 8.0 t paddy/year

183 ha

Paddy husking

Sold as paddy: 80% 35.1 t paddy/year
Sold as de-husked rice: 20% 8.8 t paddy/year Motor-driven mills 100% 8.8 t paddy/year

185.7 t paddy/year Motor-driven mills 100% 185.7 t paddy/year
There are about 15 small motor-driven rice mills in the village TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 11.7 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

~250 ha
1 Farmland

1.2 Farmland
1.3 Farmland

pH H20 0.00
pH KCl 0.00
Moisture content 0.00%
CEC 0.00 meq/100g

Coarse sand 0.00%
Medium sand 0.00%
Fine sand 0.00%
Coarse silt 0.00%
Fine Silt 0.00%
Medium silt 0.00%
Clay 0.00%

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACKSecondary data:

Soil ananlysis 

Texture

Primary data

Assumption:

Community land, 12 km away  village

�������
��!!� 
�������	��!���( 

���������!�&

Village total plantation area

3 ha

Type of land, location Soil

Self-consumed rice: 37.1 t husk/year
38.9 t husk/year

Rice sold to market (from HH 1 & 2): 43.9 t paddy/year
No husking 0.0 t husk/year

1.8 t husk/year

Market Form Milling Rice husk available

Yearly production Households classification HH sellin g rice

229.6 t paddy/year

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
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4.7.23. Veal Pring Kraom 
 

935
167

3 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 17 HH 100% 17 HH
Medium 124 ha 1.0 t paddy/ha 124.0 t paddy/year Few surplus (2) 70% 117 HH 50% 58 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 33 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 32.1 t paddy/year
Sold as de-husked rice: 20% 8.0 t paddy/year Motor-driven mills 100% 8.0 t paddy/year

83.9 t paddy/year Motor-driven mills 100% 83.9 t paddy/year
There are 10 small motor-driven rice mills in the village TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

1.4 Farmland
1 Farmland

1.2 Farmland

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

124.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 40.1 t paddy/year
No husking 0.0 t husk/year

1.6 t husk/year
Self-consumed rice: 16.8 t husk/year

18.4 t husk/year

Village total plantation area

0 ha

Type of land, location Soil

��������!��
���������"�

Secondary data:

��'������!"$

Primary data

Assumption:
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4.7.24. Kai Rang 
 

1400
174

3 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 17 HH 100% 17 HH
Medium 143 ha 1.0 t paddy/ha 143.0 t paddy/year Few surplus (2) 70% 122 HH 50% 61 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 35 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 33.4 t paddy/year
Sold as de-husked rice: 20% 8.4 t paddy/year Motor-driven mills 100% 8.4 t paddy/year

101.2 t paddy/year Motor-driven mills 100% 101.2 t paddy/year
There are 10 small motor-driven rice mills in the village TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

1.4 Farmland
1.3 Farmland
1 Farmland

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

143.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 41.8 t paddy/year
No husking 0.0 t husk/year

1.7 t husk/year
Self-consumed rice: 20.2 t husk/year

21.9 t husk/year

Village total plantation area

0 ha

Type of land, location Soil

������
��"�
��'������
(

Secondary data:

��'��������)!

Primary data

Assumption:
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4.7.25. Boeng Pra 
 

657
120

2.5 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 12 HH 100% 12 HH
Medium 88 ha 1.0 t paddy/ha 88.0 t paddy/year Few surplus (2) 70% 84 HH 50% 42 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 24 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 23.0 t paddy/year
Sold as de-husked rice: 20% 5.8 t paddy/year Motor-driven mills 100% 5.8 t paddy/year

59.2 t paddy/year Motor-driven mills 100% 59.2 t paddy/year
There are 5 small motor-driven rice mills in the village TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

1.4 Farmland
1.5 Farmland
1 Farmland

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

88.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 28.8 t paddy/year
No husking 0.0 t husk/year

1.2 t husk/year
Self-consumed rice: 11.8 t husk/year

13.0 t husk/year

Village total plantation area

0 ha

Type of land, location Soil

�����������$"��
���������&$

Secondary data:

��'����
����"�)!

Primary data

Assumption:
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4.7.26. Andoung Pring 
 

964
179

3 hours

Rice production Area cultivated Productivity

Early 1.0 t paddy/ha 0.0 t paddy/year Surplus (1) 10% 18 HH 100% 18 HH
Medium 157 ha 1.0 t paddy/ha 157.0 t paddy/year Few surplus (2) 70% 125 HH 50% 63 HH
Late 2.2 t paddy/ha 0.0 t paddy/year No surplus (3) 20% 36 HH 0% 0 HH
Receding 1.6 t paddy/ha 0.0 t paddy/year

Paddy husking
Sold as paddy: 80% 34.4 t paddy/year
Sold as de-husked rice: 20% 8.6 t paddy/year Motor-driven mills 100% 8.6 t paddy/year

114.0 t paddy/year Motor-driven mills 100% 114.0 t paddy/year
There are 11 small motor-driven rice mills in the village TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 0.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

1 Farmland
1.6 Farmland
1.3 Farmland

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

Population:
Households:
Access time from district town:

RICE PROCESSING RESIDUES
Yearly production Households classification HH sellin g rice

157.0 t paddy/year

Market Form Milling Rice husk available

Rice sold to market (from HH 1 & 2): 43.0 t paddy/year
No husking 0.0 t husk/year

1.7 t husk/year
Self-consumed rice: 22.8 t husk/year

24.5 t husk/year

Village total plantation area

0 ha

Type of land, location Soil

����	�
	������
�������������

Secondary data:

��'����	
��"#!

Primary data

Assumption:
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4.7.27. Roneam 
 

849
167

2 hours

Rice production Area cultivated Productivity

Early 0 ha 1.2 t paddy/ha 0.0 t paddy/year Surplus (1) 35% 58 HH 100% 58 HH
Medium 95 ha 1.6 t paddy/ha 152.0 t paddy/year Few surplus (2) 30% 50 HH 50% 25 HH
Late 12 ha 2.2 t paddy/ha 26.4 t paddy/year No surplus (3) 35% 58 HH 0% 0 HH
Receding 8 ha 1.6 t paddy/ha 12.8 t paddy/year

127 ha 1.0 t paddy/ha

Paddy husking

Sold as paddy: 80% 54.8 t paddy/year
Sold as de-husked rice: 20% 13.7 t paddy/year Motor-driven mills 100% 13.7 t paddy/year

122.7 t paddy/year Motor-driven mills 100% 122.7 t paddy/year
There are 11 small motor-driven rice mills in the village TOTAL

WOOD FROM CASHEW NUT PLANTATION
Productivity Yearly production

3.9 t wood /ha /year 390.0 t wood/year

LAND AVAILABLE FOR SETTING UP AN ENERGY CROP PLANTA TION
Area land use

Cashew nut trees
1.5 Farmland
2 Farmland
1 Farmland

pH H20 4.88
pH KCl 3.77
Moisture content 2.13%
CEC 2.72 meq/100g

Coarse sand 13.34%
Medium sand 34.96%
Fine sand 41.47%
Coarse silt 7.16%
Fine Silt 0.91%
Medium silt 0.50%
Clay 1.66%

Color code:
1st survey: GREEN
2nd survey: BLUE

RED
BLACK

27.3 t husk/year

Rice husk available

No husking 0.0 t husk/year
2.7 t husk/year

24.5 t husk/year

Milling

Population:

Access time from district town:

Yearly production

191.2 t paddy/year

RICE PROCESSING RESIDUES
Households classification HH selling rice

See analysis

��������"���

Village total plantation area

100 ha

Type of land, location Soil

Market Form

Secondary data:

Households:

Soil ananlysis 

Texture USDA: sand 

Primary data

Assumption:

Plantation of head of village

Self-consumed rice:

Rice sold to market (from HH 1 & 2): 68.5 t paddy/year

������
������
����������$����
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4.8. Conclusions for priority village of Kompong Th om Province 
 
The potential resources of biomass have been estimated in the 27 RESIREA priority villages of 
the Kampong Thom Provinces through two survey campaigns. The first survey has been carried 
out in all 27 villages and mainly provided with figures on the area cultivated with the main crops, 
and with village general information. The second survey has been performed in a selection of 7 
villages, considered as representative. This second campaign provided with a deeper 
understanding of the agricultural practices and led to the definition of features considered as 
common and which have been applied to the 27 villages. 
 
In the priority zones, the only significant potential biomass sources come from rice and cashew 
nut production.  
 
Rice straw is used for animal husbandry and is therefore not available. The paddy is always 
husked using small motorized rice mills. The process removes the husks that surrounded the rice 
grains. The resulting powdered husks are used as animal feed, while the empty husks are left 
unused or spread on paddies, blended with cattle manure. These empty husks represent about 
20% of the mass of the paddy shelled and are suitable for energy production.  
 
Most of the paddy produced in the villages is self-consumed by villagers, the rest being sold as 
de-husked rice (and then shelled in the village) or as paddy (and then not shelled in the village).  
 
The proportion of households selling rice, the amount sold per category of family, and the 
proportion of rice being sold as de-husked rice or as paddy are the key figures for the evaluation 
of rice husks available in each village.  
 
The cashew nuts are produced in some villages. The nuts are always shelled outside the villages 
and the resulting shells are therefore not available. The old cashew nut trees are replaced after 
15 years because yield falls. It has been assumed that the replacement of old cashew nut trees 
would free 3.9 tonnes of wood per year and per hectare of plantation. 
 
There is neither commercial forest exploitation nor wood processing activities that would generate 
a significant amount of wood residues for electricity generation. 
 
The total amount of rice husks and wood currently a vailable in the 27 villages has been evaluated. The se figures 

are summarized in  

Table 15. The biomass coming from the other crops being is considered as negligible 
 
With the exception of Kraya Tboung and Sakream Khang Cheung (114.6 and 117.3 tonnes 
respectively), the amounts of rice husk appear to be too slight for fuelling exclusively a power 
generation project. These low amounts are due to the small area dedicated to rice cultivation in 
each village and/ or due to the fact that a part of the production is sold as paddy, without being 
husked in the villages.  
 
Significant amounts of wood are available in Kraya Tbong and Sakkream Khang Cheung villages 
(1,014 and 780 tonnes respectively) and, to a lesser extent, in Trapeang Chruk (585 t), Ronream 
(390 t) and Atsu, Tang Krasau and Cheu teal (between 100 and 200 tonnes). It is important to 
keep in mind that this production is spread all over the village area. The collection and the 
transport of this biomass may therefore have to be organised. Moreover the purchase price of this 
wood will have to be set considering the market price of firewood. 
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Table 15 - Summary of main biomass resources in the  selected villages of Kampong Thom Province 

District Village
Rice husk 
available

Wood from cashew 
nut plantations

Total

1)��������
����
�	
 18.7 t husk/year 0.0 t wood/year 18.7 t biomass/year

2)����������� 25.8 t husk/year 0.0 t wood/year 25.8 t biomass/year

3)����������
� No data No data No data

4)�����������	
����
� 39.9 t husk/year 585.0 t wood/year 624.9 t biomass/year

5)������
���
���� 17.6 t husk/year 0.0 t wood/year 17.6 t biomass/year

6)������
����	��
	
 27.8 t husk/year 0.0 t wood/year 27.8 t biomass/year

7)���������
 23.5 t husk/year 117.0 t wood/year 140.5 t biomass/year

8)����������������� 10.6 t husk/year 0.0 t wood/year 10.6 t biomass/year

9)�������	
������
 16.3 t husk/year 175.5 t wood/year 191.8 t biomass/year

10)�������	
������ 12.0 t husk/year 0.0 t wood/year 12.0 t biomass/year

11)����
	
 24.5 t husk/year 0.0 t wood/year 24.5 t biomass/year

12)����	
������� 32.4 t husk/year 0.0 t wood/year 32.4 t biomass/year

13)�����������
	
 30.0 t husk/year 0.0 t wood/year 30.0 t biomass/year

14)�����������
	
 114.6 t husk/year 1,014.0 t wood/year 1,128.6 t biomass/year

15)�������������	
����
	
 117.3 t husk/year 780.0 t wood/year 897.3 t biomass/year

16)�������������	
����
	
 16.0 t husk/year 27.3 t wood/year 43.3 t biomass/year

17)������� 21.0 t husk/year 58.5 t wood/year 79.5 t biomass/year

18)������� 12.7 t husk/year 0.0 t wood/year 12.7 t biomass/year

19)������
����� 72.2 t husk/year 117.0 t wood/year 189.2 t biomass/year

20)�����	
����
� 15.7 t husk/year 0.0 t wood/year 15.7 t biomass/year

21)�������	
�������	 17.3 t husk/year 0.0 t wood/year 17.3 t biomass/year

22)�������� 38.9 t husk/year 11.7 t wood/year 50.6 t biomass/year

23)����������	
������ 18.4 t husk/year 0.0 t wood/year 18.4 t biomass/year

24)��������	
 21.9 t husk/year 0.0 t wood/year 21.9 t biomass/year

25)�����	
���� 13.0 t husk/year 0.0 t wood/year 13.0 t biomass/year

26)���	��
	
����	
 24.5 t husk/year 0.0 t wood/year 24.5 t biomass/year

27)����	��� 27.3 t husk/year 390.0 t wood/year 417.3 t biomass/year
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The use of agricultural lands is managed according to soil quality and flooding. According to 
interviewed persons, the land that would be available are unused because not suitable for 
cashew nut trees (because flooded intensively) or for rice (because of very low soil capability). 
Some plots of land are unused because public property. CEC reports some private-owned plots 
of land to be available for growing energy crops, but the soil and flood condition will have to be 
ckecked. 
 
The cross-check of figures recorded during first and second survey campaign revealed important 
discrepancies. In consequence, the figures accuracy and liability can be questioned. In any case, 
the amount of available biomass must be rechecked before commissioning a bioenergy project in 
the villages. 
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Annexe 1: Details on survey mission in Oudomxay pro vince 
 
Sunlabob survey mission – 1 st survey on biomass resource  
 
The following elements have been extracted from the report: “Work Programme 6 – Detailed 
Studies of the Selected Villages in Oudomxay Province, Laos. Phase I. Village database: 
Collection of data about each selected village. Introductive note on the Results. Sunlabob 
Renewable Energy Ltd., Lao PDR for Fondation Energies pour le Monde (FONDEM). June 
2008 ”. 
 
The field survey team was composed of: 

- Surveyor Mr. Vilaythong Chanthalinh; 

- Surveyor Mr. Chanmay Chongyichong; 

- Local authorities: Mr. Sakone, Oudomxay Provincial Department of Energy and Mines 
(20 days: 16/05-04/06), and Mr. Vando, Houn District Department of Energy and Mines 
(4 days: 31/05-03/06). 

 
The team surveyed together the 21 priority villages. 
 
The field mission lasted 25 days from the departure from Vientiane in the morning of the 13th of 
May until the evening of the 6th June and return to Vientiane. Of the 25 days, 20 were spent in the 
villages due to very difficult accessibility conditions. The team managed to survey on average 1 
village per day. The main village questionnaire was able to be completed in about 21/2 hours, 
sometimes longer. 
 
For further information on this Sunlabob Ltd. mission survey, please refer to the report mention 
above. 
 
CRA-W – DoE mission – 2 nd survey on biomass resource  
 
The field survey team was composed of: 

- Surveyor Dr. XayPhone Bounsou, Electric Power Management Division. Department of 
Electricity. Lao Ministry of Energy and Mines; 

- Surveyor Mr. Romain Crehay, Agricultural Research Centre (CRA-W, Belgium); 

- Local authorities: Oudomxay Provincial Department of Energy and Mines. 

Under the supervision of Mr. Bouathep Malaykham, Head of Electric Power Management 
Division. Department of Electricity. Lao Ministry of Energy and Mines.  

 
The field mission lasted 6 days from the departure from Vientiane in the morning of the 30th of 
January until the evening of the 4th February and return to Vientiane. Of the 6 days, 5 were spent 
in the villages. The 11 surveyed villages are listed in the Table 2. 
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Annexe 2: Details on survey mission in Kampong Thom  Province 
 
CEC survey mission – 1 st survey on biomass resource (Prasat Balangk and Sad an 
Districts)  
 
The field survey held on April 28th to June 07th 2008. 
 
 
SME-Cambodia survey mission – 1 st survey on biomass resource (Sambour District)  
 
The field data collection was carried out between April 28th and May 11th 2008, in close 
collaboration with local authorities. 
 
CRA-W – 2nd survey on biomass resource  
 
The field survey team was composed of: 

- Surveyor Mr. Romain Crehay, Agricultural Research Centre (CRA-W, Belgium) and 
translator; 

- Local authorities: Kampong Thom Provincial Office of Ministry of Industry, Mine and 
Energy. 

Under the supervision of Mr. Sovanna Toch, Directorate of Energy, Department of Energy 
Technique - Ministry of Industry, Mine and Energy.  

 
The field mission lasted 6 days from the departure from Phnom Penh in the morning of the 6th of 
February until the evening of the 10th February and return to Phnom Penh. Of the 5 days, 4 were 
spent in the villages. The 7 surveyed villages are listed in the Table 9. 
 


