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Executive Summary 
Based on a feasibility study executed in November 2004, The Ministry of Agriculture, Forestry and 

Fisheries of the Kingdom of Cambodia (MAFF) and The Netherlands Development Organisation (SNV-

Cambodia) agreed to cooperate in the set-up and implementation of a National Biodigester 

Programme (NBP). The terms of this cooperation are laid down in a Memorandum of Understanding 

that was concluded in May 2005 and extended in January 2010 till December 2012.  An 

implementation document for the programme period was compiled in early 2006 and agreed upon 

by MAFF and SNV during an official ceremony in March 2006. The duration of the first phase of the 

NBP is 7.5 years, of which the last 6 months of 2005 and the first 3 months of 2006 were used for 

preparation, and the years 2006-12 for implementation.  

 

The overall objective of the first phase of the NBP is ‘The dissemination of domestic biodigesters as 

an indigenous, sustainable energy source through the development of a commercial, market 

oriented, biodigester sector in selected provinces of Cambodia’. The programme is currently 

(February 2012) operational in 14 provinces, of which 8 are to be surveyed, after being started in 3 

provinces in April 2006.  

 

The programme supported the construction of 16,000 domestic biodigester plants at the time of 

report writing. In order to identify the level of satisfaction of the biodigester owners and the effects 

that the technology brings to the household, the NBP has undertaken a Biodigester User Survey 

(BUS) with three main objectives: 

1. To evaluate the effect of domestic biodigester installations, as perceived by the user, by 

conducting a representative quantitative random survey of 150 households using 

biodigesters constructed under the NBP in 8 provinces in Cambodia;   

2. To evaluate how the users have experienced the programme activities such as promotion, 

construction, quality assurance, training and after-sales service; 

3. To evaluate the impact of the programme and how it contributes to sustainable 

development and how it reduces GHG emissions from fossil and non-renewable fuel wood 

consumption and manure management practices. 

 

The Biodigester User Survey (BUS) aimed to select a representative sample with a confidence and 

level of precision of respectively 95% and 10%. The BUS sample is based on a two-step random 

selection. The two step random selection is chosen out of the total of over 14,144 biodigesters 

constructed and registered in the NBP database, by November 2011 and built in 8 Provinces and 81 

districts. In order to reduce the distance between the sampled households 12 districts were 

randomly chosen from the total of 81 districts in the 8 provinces. In the second random sample 150 

households were chosen out of the total households in the 12 chosen districts. 

 

These 150 household were visited and a questionnaire with 131 questions taken, additionally 9 

pictures of the household and its yard were made in order to depict the type of house, view of the 

biodigester, slurry pit, biogas appliances, etc.  A summary of the results of the questionnaire are 

presented in the following paragraphs.  Out of the 150 interviews 139 are included in the analyses as 

11 households did not have a qualified person present to answer the questionnaire at the time the 

household was visited by the interviewers.  
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Biodigester user profile 

More than half (51%) of the biodigester users surveyed live in wooden houses with tiled roofs and 

30% of the biodigester users live in  a half-concrete and half-wooden house. The visited families own 

on average 2.49 hectares of land used for agricultural. The average family size is 5 and with each 

family having 1.5 children that are in school. The total family income is estimated at US$4.7 and the 

daily expenditure US$4.79. On average households live 11 km away from the district capital. Illiteracy 

is higher among women (14.4%) compared to that of men (5%). Families have on average 3.61 head 

of cattle, 2.62 pigs and 0.21 buffalo. Biodigester owners can collect 52 kg of animal manure in 

average per day and 36kg is fed into the biodigester. The majority of the households used to cook 

with wood (94%) and charcoal (17%), followed by LPG (10%) before they used they biodigester.  

 

The average biodigester size had decreased slightly compared to the last BUS, as did the number of 

livestock that people have. This may indicate that the programme slowly reached the lower end of 

the market pyramid, which is occupied by smaller farmers who, compared to the early adopters, are 

poorer and have fewer animals. This observation is reinforced by the increase in households who 

take a construction credit from a MFI. 

 

Biodigester programme awareness and decision making                                                                                                                    

Almost half of the biodigester owners heard about the biodigester programme from the Provincial 

Biodigester Programme Office (PBPO) (44%), followed by information provided by relatives, friends 

and neighbours (30%). Information about biodigester potential and benefits provided by the PBPO is 

clear for most all of the users. The whole family is involved in the decision making process to decide 

whether to build a biodigester; however the husband and wife have in most cases the final say (48%).  

The main reasons to build a biodigester are difficulties in collecting firewood, easiness and fast 

cooking, and easiness of use. The size of the biodigester is mostly based on family size (54%), 

followed by amount of dung available (26%) and number of livestock (24%). The average size of the 

surveyed biodigesters is 5.48 m3.  The majority of the users are aware of the construction contract 

conditions (77%) and the cost of all construction components of the biodigester. The biodigester Bill 

of Quantities (BoQ) was not seen by 18% of the biodigester owners. The warranty fee payment was 

not clear for 15 households, who did not expect it and it took them by surprise at the moment they 

had to pay for it.  

 

Price, loans, mason skills and training 

On average biogas users paid US$470 per biodigester and 58 users (42%) paid the biodigester with 

their own savings; almost half of the users (47%) paid with a loan from a microfinance institution. 

The average loan amount is US$625 (or on average US$332 over all respondents), the most common 

amount is US$500 (16% of the users), followed by US$1,000 (12%) and US$400 (6.4% of farmers). 

PRASAC provided loans to 71% of the users whilst Amret provided 29% of the loans. Users were 

satisfied with the compliance of the masons to the construction dates as specified in the contract. 

The majority of the users (95%) assessed the masons as skilful or sufficiently skilful and only 3% did 

not think of them as skilful as they had little experience.  

 

In total 70% of the users received operational training and 61% received bioslurry user training. Most 

of the users received information material provided by the programme (97%). The bioslurry manual 

is assessed as the most useful information provided by the programme, followed by the user manual.   
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Plant performance    

Almost all biodigesters (96%) are properly working with only 6 exceptions, with 1 gas pipe broken, 

one biodigester was not repaired yet after flooding, one family had no help to feed the manure into 

the biodigester and three households sold their animals.  

 

Biodigester owner’s satisfaction 

The average amount of manure fed into the biodigester is 36 kg/day out of the total available 

52kg/day. This chore is most frequently carried out by the wife followed by the husband and 

children. The majority of households have enough or more than enough biogas (86%), 18 households 

did not to have enough biogas with the following reasons: not enough manure available (71%), too 

many people in the house (14%), or currently the mixing tank is broken (14%).  

 

In total 76% of the users would build the biodigester again if they had not yet build it. Biodigester 

owners are very satisfied with the benefits of the biodigester, the most mentioned benefits are: 

bioslurry utilization, easy and fast cooking and it saves time. Users save on average US$14.55 by 

compared to having no biogas. Most users have two single biogas burners from NBP (72%) with 

which they save 74 minutes for cooking. 

 

Financial savings 

There is a considerable reduction of fuelwood utilization with a value of US$11.5 of savings on 

cooking. There are 2.13 working biogas lamps per household, which on average light 155 minutes 

daily. Biodigester users almost completely stop using kerosene lights, but there is an increase in grid 

electricity users and battery charging as families very much like to watch television and listen to 

music or sing karaoke. There is a reduction on the chemical fertilizers utilization of 22kg per 

biodigester owner yearly, which results in savings of US$38 on average of all users. 

 

Issues and complaints  

The main complaint in this BUS is the low number of working biogas lamps per household. Even 

though more households purchased the biogas lamps compared to last BUS, its operation and 

maintenance are regarded as difficult. Users find it complicated to light the biogas lamp, and often 

do not know how to deal with the biodigester main biogas valve opening and closing. Users 

compared it with the light from the electricity grid, which is handy and of very good quality. Even 

more cumbersome is to purchase spare parts like glass and mantles.  These are often not easily 

available in the direct vicinity of the household or its purchase requires fuel expenses that add to the 

replacement cost. Users think that the biogas lamp glass and mantle are both too fragile.  

 

Even though most of the users understand the construction contract and invoicing conditions there 

are 23% of biodigester owners that did not understand them even after signing the construction 

contract. For instance 9.3% of the biodigester owners were surprised about the guarantee fee 

payment requirement, which is mandatory for obtaining the subsidy. Additionally the guarantee 

certificate is not clear for 35% of the biodigester owners (for 65% it is clear), from which 84% did not 

read it, 12% are illiterate and 5% claim they did not receive it. 
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1. Introduction  

 

Based on a feasibility study executed in November 2004, The Ministry of Agriculture, Forestry and Fisheries 

of the Kingdom of Cambodia (MAFF) and The Netherlands Development Organisation (SNV-Cambodia) 

agreed to cooperate in the set-up and implementation of a National Biodigester Programme (NBP). The 

terms of this cooperation are laid down in a Memorandum of Understanding which was concluded in May 

2005 and extended in January 2010 till December 2012.  An implementation document for the programme 

period was compiled in early 2006 and agreed upon by MAFF and SNV during an official ceremony in March 

2006. The duration of the first phase of the National Biogas Programme is 7.5 years, of which the last 6 

months of 2005 and the first 3 months of 2006 were used for preparation, and the years 2006-12 for 

implementation.  

 

The overall objective of the first phase of the National Biodigester Programme is ‘The dissemination of 

domestic biodigesters as an indigenous, sustainable energy source through the development of a 

commercial, market oriented, biodigester sector in selected provinces of Cambodia’. The programme is 

currently (February 2012) operational in 14 provinces with 12 PBPOs, of which 8 provinces were surveyed, 

after being started in 3 provinces in March 2006.  

 

1.1 Objectives of the Biodigester User Survey (BUS)  

 

The BUS has three objectives: 

1. To evaluate the effect of domestic biodigester installations, as perceived by the user, by conducting 

a representative quantitative random survey of 150 households using biodigesters constructed 

under the NBP in 8 provinces in Cambodia;   

2. To evaluate how the users have experienced the programme activities such as promotion, 

construction, quality assurance, training and after-sales service; 

3. To evaluate the impact of the programme and how it contributes to sustainable development and 

how it reduces GHG emissions from fossil and non-renewable fuel wood consumption and manure 

management practices. 

 

To this extent, the survey assessed and where possible quantified all aspects of domestic biodigesters 

(energy, agriculture, health & sanitation, environment, financial, workload) to measure their impact on the 

households. Cooking and lighting fuel consumption and manure fed into the biodigester were quantified 

using calibrated Newton scales.  

 

The NBP involved over the years, several independent NGO’s and consultants to undertake studies to 

evaluate and monitor the NBP. In 2006 a Biodigester Baseline study was undertaken (Mansvelt & Buysman 

2006) with socio-economic data of farmers who potentially would use biodigesters. In 2007 the first 

Biodigester User Survey was carried out followed by a second study in 2008 that focused on the user 

reception of the efforts of the NBP (Schmidt & Jordan).  The survey assessed the level of satisfaction of the 

beneficiaries, e.g. with assistance in pre-construction, construction, operation, maintenance and financing 

modalities of the plant, as well as socio-economic characteristics.  It also looked at the decision making 

process, costs and benefits as perceived by the beneficiaries, and satisfactory levels regarding 
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improvements in cooking and provision of light, i.e. the respective health and social effects. A third BUS was 

carried out in 2010 following the same methodology and pursuing similar objectives. When relevant, the 

current study links results with former studies.  

 

1.2   Methodology 

 

At the time of report writing, March 2012, the National Biodigester Programme (NBP) has supported the 

construction of over 16,000 biodigesters since 2006 of which 15,000 in the eight provinces surveyed. The 

Biodigester User Survey (BUS) aims to select a representative sample with a confidence level and precision 

level of 95% and 10% respectively. The sample has been selected out of the NBP database that has details 

on the location and household names of all the biodigesters built.   

 

1.2.1 Selection of Sample size 

The following equation was used to determine the sample size out of a biogas population of 14,144 

(Number of biogas plants built at the time of sample selection for the survey) users with a confidence level 

of 95%1 with a level of precision of 10%. The results of the sample statistically only provides information for 

the total population with a low possibility or error margin - that the “mean” or average does not 

correspond with the mean in the total population, the margin of error is in this case defined at 10%, with a 

95% confidence level).  

 

Where: 

n = sample size 

N = Target or total population 

e = sample error (10%) 

 

The result of the equation is 99 samples. To include a safety margin, the sample size is increased to 150. 

      

The BUS sample is based on a two-step random selection. The two step random selection is chosen out of 

the total of over 14,144 biodigesters constructed, registered in the NBP database and built in 8 Provinces 

and 81 districts.  The distribution of the biodigesters is geographically very wide, and in order to reduce 

travelling and difficulties finding villages, the first step was to randomly select 12 districts out of the total of 

81 districts. In the 12 selected districts a total of 1,681 households with biodigesters were found. In the 

second sampling 150 households where randomly selected out of the total of 1,681 biodigesters built in 

those 12 Districts. All detailed information of the 150 plants shown in Annex 1. 

 

Using the random selection tool2 the following 12 districts were selected (Table 1). The outcome is that the 

12 selected districts are in 7 of the 8 NBP provinces: Kampong Cham, Kampong Speu, Takeo, Kampot, Prey 

Veng, Kandal and Kampong Chhnang. Svay Rieng is the only province that did not appear in the random 

selection. 

                                                           
1
 A confidence level or level of precision of 95% means that 95 out of 100 samples will have the true population value 

within the range of precision (the level of precision), so there is a chance that the sample does not represent the true 

population (1-95% = 5%). http://edis.ifas.ufl.edu/pd006  
2
 http://www.graphpad.com/  

http://edis.ifas.ufl.edu/pd006
http://www.graphpad.com/
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     Table 1 Name and location of 12 districts randomly selected out of 81 districts. 

Sequence 

# 

Province District Biogas 

population 

 # 

samples 

1 Kompomg Cham Batheay 218 12 

2 Kompomg Cham Kang Meas 240 25 

3 Kampong Chhnang Kampong Chhnang 31 3 

4 Kampong Speu Basedth 214 19 

5 Kampot Angkor Chey 154 14 

6 Kampot Chhuk 230 26 

7 Kampot Chum Kiri 203 15 

8 Kandal Ta Khmau 6 1 

9 Prey Veng Peam Ro 55 3 

10 Takeo Bati 218 19 

11 Takeo Doun Kaev 45 6 

12 Takeo Kaoh Andaet 67 7 

Total  7  12 1,681 150 

 

The selection of the final 150 households is listed in Annex 1. Each biodigester household has an NBP 

Identification Code; each code of the randomly selected households is connected to number 1 to 150 of the 

sample. In the analyses the sample numbers 1-150 are referenced to the code and name of the household 

(Annex 1). 

 

The selected districts show a good geographical distribution over the 7 Provinces and the NBP programme 

area, in Svay Rieng however no districts came out of the random selection (Figure 1).  Results from this 

study however, are representative for all 8 provinces on a 90/10 confidence precision interval.  

 

Figure 1 Geographical indication of the selected 12 Districts in the 8 NBP programme provinces 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



9 

 

In addition to the questionnaire, 8 photos were made of each of all 150 interviewed households showing: 

type of house, view of the biodigester, slurry pit, cowshed, the pigsty, biogas lamp, biogas stove, gas valve 

and other types of stoves. These photos will be available at NBP in a CD. 

 

1.2.2 Non-response 

A qualified respondent is someone that is able to answer all the questions with good quality answers. This 

is either the head of the household, the wife or anybody else with an intrinsic understanding of the working 

and benefits the biodigester. As households for the survey were ex-ante identified, it may occur that the 

biodigester owner or other qualified respondent is not available, or the respondent does not want to be 

interviewed. In those cases the surveyors were instructed to proceed to the next households on the list of 

ex-ante identified households during sampling. In total, this happened 11 times, the reasons in all cases 

were, no qualified respondent were available. The total sample size that is included in the analysis is 

therefore 139. In case a phantom plant was discovered during the survey, NBP would be contacted. NBP 

would take immediate action on this. The persons involved will not only lose their position in the 

programme, but also a complaint will be filed with the police. This happened 0 times during the survey 

activities, all biodigesters selected for the survey did exist.  

 

1.2.3 Data collection 

A structured questionnaire (Annex 2) was developed with open and predetermined questions to collect 

information from biodigester users. The questions were based on earlier BUS questionnaires and the ToR 

(Annex 3) provided by the NBP, requirements for emission reduction monitoring.  This resulted in the final 

interview list with 131 questions.  The average time needed to collect all data at a household site was 70 

minutes. 

The surveyors are selected based on relevant education level andfield experience. Five out of the eight 

selected surveyors were also involved in the survey of the previous BUS and therefore it was ensured that 

they had relevant experience. The other 3 were recruited, trained and coupled with an experienced 

surveyor during the survey (surveying is done in teams of 2, one man and one woman). The eight 

interviewers completed a two days training at the NBP office and field testing. The 150 farmers in 12 

districts to be visited were divided between 4 groups of interviewers. On average each group was able to 

interview 4 households per day. Before the field survey a two day extensive training on the questionnaire 

was provided by the survey and a field coordinator and a survey control and monitoring expert.  

 

1.2.4 Data analyses 

All closed questions or questions with pre-determined answers were computed in a SPSS database with 153 

variables using a SPSS data entry programme that was developed specifically for this BUS. The open 

questions and those questions with an option for comments were analysed in tables in “Office Word” and 

the energy for cooking and lighting analysed separately in “Office Excel”. The interviewers were trained 

how to undertake the data entry precise and correct by the survey coordinator and designer of the SPSS 

data entry program. 

 

The interviews were carried out from January 7th to 18th, 2012. The data sheets were checked before the 

data entry started.  After a day of data entry training, the interviewers worked in pairs to enter the data 



10 

 

into a specially designed SPSS data entry programme under constant supervision of the survey coordinator 

and the survey control and monitoring expert to reduce mistakes. Separate from the results of the 

questionnaire, the interviewers were asked to provide general feedback on their impression of the quality 

and advantages of the biodigesters as well as to convey general problems and options for improvement.  

The survey teams provided feedback and comments accordingly and a short report was provided to the 

consultant and included in the reporting.  

 

Open questions are analysed and important comments directly included in the text are marked in Italic and 

the number of respondents with similar remarks behind between brackets. 

 

Control of the survey included spot-checks in the field, and phone checks every evening, checks on 

abnormalities in the answers and re-checking with the respondents in case of doubt by the survey control 

and monitoring expert, who was also in frequent contact with the survey coordinator. 
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2 Biodigester User Survey Results 
 

In this chapter the results of the survey and analyses are presented with reference to the items listed in the 

ToR. The following 11 elements are included:  

1. Socio-economic characteristics of the 1393 households consisting of:  family structure, education, 

income, number of livestock and stable conditions;  

2. Pre-construction information and decision making process;  

3. Construction process including sizes, prices, adhering to contract conditions and skilfulness of 

masons;  

4. Training and instruction materials assessment by users;  

5. Biodigester operation, appliances and general satisfaction of users;  

6. Energy savings and its financial consequences;  

7. Manure management and bioslurry use;  

8. Household and agricultural practices;  

9. Effect of the biodigester  on household and animal hygiene;  

10. After sale service; and 

11. Observations   

 

2.1 The Socio-economic Characteristics of the Sampled Households 

 

To identify the socio-economic characteristics of the households, control questions were included in the 

questionnaire in order to get a good result. Annual income and expenditure data are difficult to obtain. 

Income and expenditures are based on calculated estimates by the households with assistance from the 

interviewers. 

 

However, type of house, land size and expenditure per day provide relatively good information about socio-

economic status. House features for instance generally show that poor households live in thatched houses, 

the lower income households in thatch or wooden houses with corrugated iron roofs, middle and upper-

middle households in wooden houses with tile roofs and the wealthier respondents in half or entire 

concrete build houses.  

 

2.1.1 Type of house 

The 150 selected households, its NBP identification number, household name, province, district, village and 

biodigester size are provided in Annex 1, including the 11 that are not analysed. Most households in the 

sample live in wooden houses with a tile roof. Compared to result of the last BUS, the type of house 

inhabited by farmers tend to be slightly better (Table 2).  

 

                                                           
3
 From the 150 interviews only 139 are included in the analyses, see paragraph on non-responds. In total 11 

households did not have a qualified person to answer the questionnaire. 
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Figure 2 Different types of houses 

 
(a) All thatch, (b) thatch with corrugated iron roof, (c) wood with corrugated iron roof, (d) wood with tiles, (e) half concrete half wood with tiles and (f) concrete. 

 

Table 2 Type of house 

Type of house Percentage 

2009-2010 

Percentage 

2011 

All thatch 0 0.7 

Thatch w/corrugated iron roof 3 1.4 

Wood with corrugated iron roof 15 8.6 

Wood with tiles 59 51.1 

Half concrete half wood with tiles 16 29.5 

Concrete 7 8.6 

Total 100 100 

 

2.1.2 Household characteristics 

On average, each household is formed by 5.08 members, with two extreme cases of 11 and 12 members. 

Families have on average 1.52 children of school age, of which 91% go to school. In total 9% do not go to 

school for various reasons including: some are in the pre-school age category; some stay home  to help in 

household chores; the mother is ill; the family does not have money to pay for school; or they do not want 

to study according to the answers provided by the users. The education level of the household wife is 

slightly lower than that of the husband, with 9.3% of husbands having finished high school, compared to 

7.8% of the wives. Illiteracy among women is considerably higher than among men, with 14.4% and 5% 

respectively (Figure 3). Households live on average 11.03 km from a district capital, 17 households live 

relatively far (between 20 and 30 kilometres) from a district capital. 

 

Figure 3 Education level of husbands and wives 
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2.1.3 Income and expenditure 

The combined income of monthly salaries such as government employee, teacher or NGO worker and the 

farm income from selling rice or pigs (costs are deducted) is calculated at $143 per month or $4.7 per day. 

The estimated yearly income is about US$ 1,716 dollars and the expenditures US$ 1,752. 

 

On average households spend about US$ 4.80 per day or US$1750 per year on food, transport, school and 

other small expenditures. There are 10 households that spend more than US$10 daily; this is 7.3% of the 

sample who spend on average US$13.03 daily or US$4,754 yearly.  

 

Yearly or monthly income is not easy to calculate as family members get income from several separate 

activities and often do not have a regular monthly income. Most of the users make up their income by 

agriculture-related activities (76%), of which the profit depends on inputs or activities bounded to labour 

costs, harvest seasons and weather events (Figure 4).  

 

Figure 4 Income activities of biodigester users (Husband and wives) 

 

 

2.1.4 Other Expenditures 

Next to the daily expenditures, farmers were also asked to identify five large expenditures during the last 

year (Table 3). These expenditures include, buying a motorbike, car, land, house, rice field, but also health, 

children education, house repair, wedding, ceremonies, farm equipment etc.   

 

Of all the respondents 71% spent on average $1,918 on other equipment, and 28% also had a second 

purchase with an average of $1,468. The largest expenditures are on land purchases. These large 

expenditures are not included in the daily expenditure and income calculations as they would require more 

in-depth economic analyses such as interest, loan repayment and long term financial planning. 

 

Income is very difficult to identify exactly by a onetime questionnaire, and one should actually follow a 

family and ask to write down all expenditures and income per day over a 6 month time or so. In this survey 

the results show that the income corresponds very well with the daily expenditure, however the other 
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expenditures require double the income. Large purchases could of course partly be paid out of savings and 

occasional good businesses deals. 

 

Table 3 Extra main expenditure per year 

 

 

 

 

 

 

The average farm size is 2.49 hectares, a slightly higher average compared to the one of last BUS (2.21 

hectares). Out of the sample population there are 13 farms (9.3%) of at least 5 hectares, with three farms 

of 10 hectares and one of 22 hectares. Over 60% of farmers assess themselves as “not rich not poor”, 

followed by “better off than average” (Table 4). Most farmers (80.5%) have the land titles of their farms.  

 

Table 4 Self-assessment of socio-economic situation 

Self-assessment of socio-economic status Frequency Percentage 

Can make a living 4 2.9 

Not rich not poor 85 61.2 

Better off than average 43 30.9 

Well off 6 4.3 

 

2.1.5 Livestock and stable conditions 

The identification of number of livestock is separated into large and small cows4, pigs and buffalos. Small 

animals produce on average about half the amount of dung per day compared to the big animals. Besides 

the size of the animals, the survey also identifiedwhether livestock is stabled all the time, or fully or 

partially roaming free. The average farmer has 3.61 small or large cows, 2.62 small or large pigs, and 0.21 

small or large buffalos, as seen in Figure 5.  

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
4
 Large cows are commonly known as Hariyana, small cows as yellow cattle, an indigenous cattle breed 

 

Amount expenditure 

1 

expenditure 

2 

expenditure 

3 

expenditure 

4 

expenditure 

5 

Percentage 71% 28% 6% 1% 0% 

Amount in US$ 1,918 1,468 866 1,675 0 

Maximum US$ 12,000 14,250 1,800 1,675 0 

Figure 5 Type and total number of livestock heads per household 
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Majority of cows (78%) are stabled at night and graze in the fields guarded often by children during the day 

during the dry season. Buffalos are either free roaming or stabled at night and grazing during the day, only 

10% is permanently stabled. Most of the pigs are always stabled (91%) in the pigsty. Only 22% of ducks and 

chickens are permanently stabled, making manure collection difficult, and therefore it is not considered as 

a main biodigester feedstock (Table 5).  

 

 

Table 5 Total number of livestock and stable or free roaming 

 
5Type of Livestock 

& Stable 

Conditions 

Always in 

stable 

Night Stable/ 

Daytime Free 

Roaming 

Free 

Roaming 

Total Average 

per hh 

1. Cattle (big) 86 324 22 428 3.08 

2. Cattle (small) 9 70 0 77 0.55 

3. Buffalos (big) 3 15 7 25 0.18 

4. Buffalos (small) 0 0 4 4 0.03 

5. Pig (big) 219 18 5 240 1.73 

6. Pig (small)  116 5 8 129 0.93 

7. Chicken 32 829 770 1,626 11.70 

8. Duck 820 142 1,265 2,227 16.02 

9. Horse  1 0 0 1 0.01 

Free roaming during daytime from about 6-7 am to 5-6 pm. In the field the cows often guided by children during the 

whole day or tight to a rope 

 

Cow sheds are mostly based with soil (95.9%), stabled buffalos are mostly on soil (40%) and pigs are mostly 

on a concrete floor (81.4%). This difference makes collection of cow manure more difficult for farmers, as 

they are afraid soil could create sedimentation in the biodigester, affecting its volume (Table 6).  

 

Table 6 Type of shed and feeding trough by animals 

Type of animal Type of shed Percentage Feeding trough 

Yes No 

Big cattle Shed with soil 67.2 121 2 

Under the house soil 28.7 

Under the house concrete 2.5 

Other 1.6 

Big buffalo Under the house soil 40 6 4 

Shed with concrete 20 

Under the house concrete 10 

Other 30 

Big pig Shed with soil 12.3 79 1 
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Shed with concrete 80.2 

Under the house soil 1.2 

Under the house concrete 1.2 

Other 4.9 

 

2.1.6 Major source of energy before the biodigester 

Before installing a biodigester households used different sources of fuels for cooking and lighting. The most 

popular fuel for cooking was fuelwood (94%), followed by charcoal (17%), LPG (14%) and electricity (0.07%). 

The total figure is over 100% as these fuels can be used complimentary with each other. For lighting 

purposes the most popular fuel sources were batteries (79%), kerosene (26%), EDC grid electricity (7%) and 

REE grid electricity (2%). 

 

 

2.2 Pre-Construction Information and Decision Making Process 

 

2.2.1 Reasons to build the biodigester 

Biodigester owners were asked about their reasons to consider the construction of a biodigester. More 

than 30 answers were provided; most of them are very similar to the benefits experienced by farmers after 

biodigester construction. The main reason to build a biogas plant was no fuelwood collection 

required/difficulties to collect fuelwood nowadays (58 answers), followed by easiness and fast cooking (22 

answers) and it makes life easy/easy utilization (16). The list of all answers is available in Annex 5. 
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Easy and fast cooking
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Bioslurry

Others

Figure 6 Reasons to install a biodigester  
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2.2.2 Source of information and decision making 

Biodigesters users learned about the programme for the first time through the information provided by the 

PBPO (Provincial Biodigester Programme Office) (44%), the second main source of information is relatives, 

friends and neighbours (29%), mentioned less frequently are masons, CEDAC/ PRASAC, and local authorities 

with 10%, 9% and 6% respectively. Most of the users (83%) declared that the information provided before 

the installation about the benefits of the biodigester is correct and 15% think that it is only partially true.  

 

The decision on the size of the biodigester to be installed is in the first place based on the size of the 

household (55%) followed by availability of manure (26%) and number of livestock (24%). Budget available 

for the total investment went up on the list, from 8% in the previous BUS to 12% in this BUS. The share of 

households that choose the biodigester based on the advice from programme staff and or masons 

increased from 2% in the last BUS to 12%. The biodigester size of neighbours is less important compared to 

the last BUS, 3% in the 2012 BUS compared to 9% in the 2009-2010 BUS (Table 7). 

 

 

Table 7  Decision on the size of plant size 

Description Frequency Percentage 

Based on family size 75 54.7 

Based on the amount of dung available 36 26.3 

Based on number of livestock 33 23.9 

Based on the amount of money available 17 12.4 

Based on proposal by programme staff/mason 12 8.7 

Based on land available 4 2.9 

Based on the plant sizes in the neighbourhood 4 2.9 

Other  8 5.6 

 

The decision making process to construct a biodigester involves all family members by 24.5%. Husband and 

wife 53%. The decision falls only on husband in 18.8% and only the wife (15.9%).  

 

Table 8 Decision making on the plant 

Family member Involvement in the decision process Final decision 

Frequency Percentage Frequency Percentage 

Husband and Wife 71 53 65 47.8 

All family  34 24.5 22 15.8 

Husband 26 18.8 26 19 

Wife  22 15.9 18 13.3 

Others (Aunts, cousins) 5 3.6 6 4.3 

 

2.3 Construction Process 

2.3.1 Selection of location 

Satisfaction of users upon construction and utilization of the biodigester is influenced by many factors. As 

the building process of the biodigester requires a big construction site somewhere around the house and 
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after construction it requires daily care, it is important to check if selection of the site has been properly 

done in order to ensure a correct operation and good utilization of biogas and bioslurry. Around 93% of the 

biodigesters are currently located in a place within the farm yard that is convenient for family members 

according to the respondents, and only 6% of them prefer a different place in the yard setting. Reasons 

given that the site was wrongly chosen are: 

 Competition with agricultural land; 

 Too close to the wall of the house; 

 It is built in a place which is lower than the rice field, during rainy season water flows into the 

biodigester;  

 Biodigester was constructed in a (too) small space; 

 Biodigester was built  in a place with risk of landslides ; 

 One plant owner would prefer to have it behind the house.  

 

2.3.2 Contracting 

The contract signed between the users and masons or companies estimates an approximated construction 

completion date; most of the users (70%) were satisfied with deadlines achieved by masons, in 30% of the 

cases the construction period took longer than agreed. In these cases reasons were the following:  

 Masons commitment was shared with other activities besides the biodigester construction (rice 

cultivation, construction of more than one biodigester at the same time, wedding) (63%); 

 Rainy season delayed the construction (19%); 

 Mason was sick (6%); 

 Concerned about the construction quality, construction was quicker than expected (6%); 

 There was no signing of any contract (6%).  

 

On average after 6.2 days after completion, farmers could start making use of the biogas, though at 

irregular volumes before its stabilisation. The information provided on contract conditions and invoicing 

were assessed as very clear or clear by 77% while 23% did not understand it. However within the people 

that did not understand, reasons are: 82% did not read the contract, 9% illiterate and 9% claim they did not 

receive it. 

 

 

Table 9 Contract conditions and invoicing 

Level of understanding Users Percentage 

Yes, very clear 71 52 

Yes, somewhat clear 34 25 

No, needs more explanation 31 23 

 

2.3.3 Size, price and loans 

In the sample population the average biodigester size is 5.52m3. The most popular size is 6 cubic meters. 

Maximum and minimum sizes are 10 and 4 cubic meters. On average the price of biodigesters is US$471.  
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Most of the farmers (80%) received a detailed bill of quantities that shows the approximated cost of the 

biodigester based on construction materials, service and construction fees.  

 

Respondents spend fewer cash savings (42%) compared to BUS 2009-2010 (50%). The biggest group 

obtained a credit through microfinance institution partners of the programme, which is 47% compared to 

38% in 2009-2010 BUS. A few owners used their own savings for part of the constructions cost, but also 

obtained credit from microfinance institutions. A small share of the owners borrowed money from local 

money lenders (3.6%). None of the respondents borrowed money from saving groups, relatives or friends. 

 

 

Table 10 Biodigester financing means 

Description Frequency Percentage 

2011-2011 

Percentage 

2009-2010 

Own cash savings only 58 42.3 50 

All bank / microfinance  65 47.4 38 

Part own, part microfinance 6 4.3 9 

Local money lender 5 3.6 0 

Relatives and/or friends  0 0 1 

Savings group 0 0 1 

Other 1 0.7 1 

 

Owners that obtained credits from a MFI obtained this in 71% of the cases from PRASAC and 29% from 

Amret. Compared to 2009-2010 BUS the Amret share is higher in the current study (30% compared to 3.5% 

in the last BUS). Although Amret joined NBP later than PRASAC and they seem to be very active to get more 

biodigester clients in a shorter period. The most common loan amount is US$ 500 with 16.5% of the 

owners, followed by US$1,000 (12.9%) and US$400 by 6.4% of the farmers. The average loan is US$625. 

Over half of the farmers that obtained a loan have already repaid the entire amount (55%), which on 

average per biogas user is US$333, 40% is repaying the instalments in time, and only 4% of farmers still 

need to pay some overdue instalments.    

 

Figure 7 Distribution of biodigester sizes 
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Table 11 Institutions providing the loan and the amounts distribution 

Credit amount PRASAC AMRET Total 

US$ hh Percent hh Percent % 

250 
2 3% 1 1% 4% 

300 
2 3% 0 0% 3% 

400 
7 9% 1 1% 11% 

450 
2 3% 1 1% 4% 

500 
16 22% 7 9% 31% 

550 
1 1% 0 0% 1% 

600 
4 5% 3 4% 9% 

650 
0 0% 1 1% 1% 

700 
2 3% 0 0% 3% 

800 
4 5% 0 0% 5% 

1,000 
11 15% 7 9% 24% 

 

2.3.4 Subsidy  

Since May 2008 the flat-rate subsidy is fixed at US$150 for all digester sizes and therefore proportionally 

favouring the smaller biodigesters. The share of the subsidy within the biodigester cost per size is shown in 

Table 12. 

 

Table 12 Average cost of biodigesters by size and the subsidy contribution 

Size (Cubic meter) n° plants Average cost (US$) Subsidy Subsidy contribution* (%) 

4 55 427 150 35 

6 62 501 150 30 

8 20 536 150 28 

10 1 550 150 27.2 

* Share of subsidy in total investment 

 

After the construction of biodigesters is finished, an on-site inspection is conducted and farmers receive a 

completion form with which they can claim their subsidies. ACLEDA will provide a cash subsidy in case 

farmers paid the biodigester with their own investments. If farmers obtained a loan for the biodigester 

construction, they can obtain the subsidy from PRASAC or Amret. In total 82% of the farmers received 

US$150, followed by 18% who received US$100 (the subsidy amount before May ‘08), one respondent said 

that the subsidy was only US$15. On average biodigesters user received US$138 of subsidy.  

 

Regarding problems obtaining the subsidy, the majority of the biodigester owners did not experience any 

problem (87%); however 15 households (11%) experienced some difficulty. Only 1.4% of users said that 

they experienced difficulty because of the delay in the subsidy provision, and 9.3% of users mentioned that 

they had to pay the guarantee fee which indicates that these people were not fully aware that the 

guarantee fee was part of the biodigester cost and that only then, once all expenses were paid, they could 

obtain the subsidy (Annex 6). 
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2.3.5 Evaluation of mason’s skills 

Users were asked about the masons’ skilfulness when building the biodigester; 63% of farmers evaluated 

the mason as skilful, 35% as sufficient and 2% as not skilful. The reasons for dissatisfaction were lack of 

experience (1 case) and construction failures in the biodigester (it cracked, it leaked and had to be repaired) 

(2 cases). 

 

2.3.6 Satisfaction with biodigester size and tenure 

Farmers were asked about their satisfaction with the size of their biodigesters. The majority (70%) are 

satisfied with the size of their biodigester, 29% of them would change it, either for a smaller or bigger plant 

if they would install the biogas plant again. Users that would choose a bigger biodigester plant (26%) 

argued that they would like to have more biogas for the biogas lamps, produce electricity or would like to 

have more slurry for their crops. The larger the family size, the more interest they have to install a bigger 

biodigester (24 households, 17% of total). In contrast, users that would have preferred to have a smaller 

plant (3%) is because they have less livestock compared to before they installed the biodigester (Figure 8).      

 

Most of the farmers would build a biodigester again (76%), farmers (20) that provided answers about why 

they would not build a biodigester if facing the decision once again, provided the following reasons: 

 2 farmers would hesitate now that grid electricity is widely available 

 18 farmers did not understand the question and they replied that a second plant would not be 

necessary, or that they would need a biodigester of a different size. 

  

Figure 8 Satisfaction with biogas plant size 

 

2.4 Information and User Training  

Users received information material in 98% of the cases including leaflets, booklets, manuals and posters. 

The most useful material according to the respondents is the bioslurry leaflet; this leaflet was considered 

“very useful” by 80% compared to 18% at the 2009-2010 BUS. In second place the poster was assessed as 

“very useful” by 78% and “useful” by 20% a large difference compared to 2009-2010 BUS, when it was 

regarded as the most “not useful” material by 36% of respondents. 

 



22 

 

In the second category the most “useful” information material was the general leaflet, with 30% of 

answers. However in this survey all information materials were mostly regarded as useful or very useful, 

see Table 13 for the detail. 

 

Table 13 Evaluation of promotion material, manuals and guarantee certificate
6
  

Product General 

Leaflet 

Slurry 

Leaflet 

Poster User 

Manual 

Slurry 

Manual 

Guarantee 

certificate 

Home 

poster 

Assessment by 

total receivers 

%  % %  %  %  %  %  

Very useful 68 80 78 67 70 73 71 

Useful 32 20 20 22  30 25 29 

Not useful 0 0 2 0  0 2 0 

 

A total of 70% of users did receive user training (compared to 84% in the last BUS), mostly from PBPO 

(60%), masons (23%), biogas user training day (4%) or CEDAC (4%) and 7% did not remember. Interestingly, 

people refer to masons or construction companies as operation and maintenance trainers more frequently 

than in the last BUS. Also 58% of users attended the bioslurry user training (74% in the last BUS). However 

users are often confused on the type of training they received or forgot what kind of training they 

attended.      

 

2.5 Biodigester Operation 

According to the respondents, the majority of the biogas plants are properly working (96%). Only 6 

biodigesters are not in operation with the following reasons: 

 

 Households sold their animals (pigs) as raising livestock was not a profitable business for them (3);  

 Did not repair it after a wall crashed on it due to flooding (1); 

 Gas Piping broken (1); 

 No help to feed the dung into the biodigester (1). 

 

Similar reasons are encountered in four biodigester plants that are currently working but had some issues 

in the past; sale of animals or less dung available and mixing tank or gas pipes broken. All these issues were 

resolved, either by repairing or having new or more livestock. 

 

2.5.1 Overall expectations 

Overall performance of the biodigester matches with the expectations of users (96%), a slightly better 

result compared to last BUS (92.5%).  

 

Table 14 Reasons of dissatisfaction on general perceptions of biodigester use 

Reasons Household  

(number) 

Percent 

of total 

Light of biogas lamp is not bright 1 0.7 

                                                           
6 By number of respondents 
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as expected 

Lamp is broken, not good 1 0.7 

Lamps are not easy to use 1 0.7 

Not enough gas 2 1.4 

Tiring to bring water for mixing 1 0.7 

Total 6 4.2 

 

Reasons that influenced the expectations negatively were especially related to the biogas lamps (3 

households), followed by not having enough biogas (2 households) and 1 household where the users find it 

tiring to bring water to mix it with manure.  

 

2.5.2 Feeding the biodigester 

Most of the users (84%) feed the biodigester plant once a day. Responsible for collecting dung and feeding 

it into the mixing tank are mostly husbands (36%), wife and children follow with 28% and 27% respectively. 

When the main responsible person is not available, any of the household members will feed the dung into 

the biodigester if required (Table 15).  

 

Table 15 Person responsible of biodigester feeding 

  Frequently Sometimes 

Husband 36% 22.30% 

Wife 28.10% 24.50% 

Children 27.30% 23.70% 

Other household member 5% 1.40% 

Total 100% 100% 

 

 

2.5.3 Daily amount of dung  

The average amount of dung fed into the biodigester per day is 36.5 kg out of the total amount of 74 kg 

available dung, with a minimum value of only 10 kg per day and maximum of 120 kg (Table 16). The lowest 

amounts resulted in lowest amounts of biogas for cooking and lighting. The standard deviation means that 

about 68% of the answers of respondents are between 18.01 kg and 54.95 kg/day.  

 

Table 16  Average kg of dung per day fed into the biodigester 

Mean kg of dung per day 36.48 

Std. Deviation 18.47 

Minimum kg fed dung per day 10 

Maximum kg fed dung per day 120 

Total kg dung  5072 
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2.5.4 Time required for obtaining water  

Biodigester users need more time to collect water once they have the biodigester (56%), on average 7.8 

minutes extra daily. In total 41% need the same time than without a biodigester and 3% less time. About 

25% of the biodigester users have problems with water supply. During the wet season 23 minutes are 

required for the daily collection and in the dry season 26 minutes. 

2.5.5 Benefits and negative elements of using the digester 

Users were asked for the main 3 benefits of a biodigester. More than 20 different types of benefits were 

mentioned and in order to analyse them, they are organized into 15 major groups. Out of a total of 380 

answers “slurry use” is the most frequent answer with 62% of the sample followed by “easy and fast 

cooking” (47%) and “time saving” and “no firewood required” both with 24%. A list of all provided answers 

is provided in Annex 7. 

 

Figure 9 Benefits from using a biodigester (grouped)   

 
The survey also considered three main negative aspects of using a biodigester andfarmers were openly 

asked for answers based on their own experiences. The results show first of all that none of the biodigester 

users could mention three negative aspects; secondly that 81% of the users have no complaints at all; and 

only 19% of users had something to complain, compared to 30% in 2009-2010 BUS. 

 

An overview of the complaints is provided in the Table 17. One household argued that pig dung has not the 

right quality and therefore biogas production in his biodigester was not enough. Such comments are just 

mistaken believes which should be clarified as much as possible, apart from this remark 7 different negative 

aspects were mentioned by users (Table 17). 

 

Table 17 Negative elements of the biodigester among users that have complaints 

Negative element Percentage n° users 

Difficulties to handle/collect dung 50% 13 

It is not easy to bring the water/not enough water available 23% 6 

Not enough manure available  throughout the year 8% 2 

Not enough biogas production 4% 1 

Lamps break easily 4% 1 

Cannot grill meals 4% 1 

24% 

18% 

10% 
10% 

9% 

7% 

6% 

5% 
4% 

2% 
2% 1% 

Slurry use

Easy and fast cooking

Saves time

No firewood required
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2.5.6 Biogas stove types 

Users have different types of biogas stoves, the most popular model is the NBP single burner; 72% of users 

have two single burners and 17% have one. Another 2.7% of users have an imported single burner and 5% 

have imported double burners (mostly converted LPG stoves). In addition to cook stoves, biogas rice 

cookers are also used by biodigester owners, currently 13% of users have one. Stoves are used for daily 

preparation of breakfast, lunch and dinner around 20, 32 and 31 minutes on average respectively. The 

majority of the users (99%) are very satisfied with the biogas stoves. 

  

On average, each user saves 74 minutes per day with cooking on biogas instead of firewood, since there is 

no need to collect fuelwood and tendering the fire. The saved time is mostly spent on house chores, farm 

and livestock activities, weaving, shopping, business, relaxing and reading.   

 

2.5.7 Uses of biogas    

Over half of biodigester owners used the biogas for cooking and lighting (52%), 40% only cook with biogas. 

There are a small number of households who cook, use biogas lamps and generate electricity (2.2%) and 

two households uses biogas for lighting only. 

  

Nowadays biodigester owners utilize the biogas for other applications beside household cooking and 

lighting (41% of total) and in 23% use biogas to create additional income. The most common additional 

income generating activity is to cook pig feed and some cook food and wine to sell or are boiling silk 

cocoons.  Details of all the other applications of biogas are presented in Annex 8. 

 

In total 42% of the biogas users assess their biogas production as sufficient, followed by 40% who think that 

they have more than a sufficient amount of biogas. About 13% think that they do not have enough biogas 

for their energy needs. Reasons behind not having enough biogas are: 

 Not enough manure available (9 answers); 

 Too many people in the house (visits or households members) (2 answers); 

 Expectations that the biodigester would produce more (2 answers); 

 The mixing tank is currently broken (1 answer); 

 The biodigester is broken (1 answer). 

 

From those users that have more than enough biogas, strategies to cope with the excess are different; 

households leave it at high pressure (37%), boil water (10.5%), use more light (2%), share biogas with 

neighbours (2%), prepare desserts (0.7%), feed less manure into the biogas plant (0.7%) or vent it into the 

air (0.7%).  

 

2.5.8 Other energy fuel sources of households using biogas 

Cooking  

Only 25 households out of the 139 use other sources of fuel next to biogas for cooking, the number 

dropped compared to the 2009-2010 BUS from 51% to a mere 18%.  
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The main reasons why users use other fuels next to biogas are: 

 15 households do not have enough biogas to meet their cooking energy demand (55%); 

 12 households use wood for grilling food (45%); 

 

On average biodigester owners buy 0.78 kg of fuelwood and collect 3.93 kg of fuelwood monthly and use 

1.49 kg of charcoal and 0.32 kg of LPG monthly for cooking purposes. 

 

Within users of fuelwood or charcoal cook stoves, the New Lao Stove is the most popular alternative stove 

(48%), followed by users of three stone stove (37%) and Traditional Lao Stove (12%).  The households use 

these stoves on average about 5.6 times weekly. The 32 households (23% of all biodigester owners, 

compared to 23% last BUS) that still collect firewood spend about 1 hour and 9 minutes per week at this 

task. 

 

Lighting  

A much larger percentage, 83% use other sources for lighting besides the biogas lamps. Many households 

have rechargeable batteries and as the national and local electricity grids are expanding more households 

are also connected to the grid. Biodigester owners consume 0.08 litres of kerosene, 4.6 kWh of electricity 

and charge their batteries 4 times monthly. In total 115 households use other sources of energy to obtain 

electricity and light, reasons are in Table 18. 

 

Table 18 Reasons to use other sources besides biogas  

Technical Number answers % 

Save gas/not enough biogas 26 27% 

Broken lamps 13 14% 

Do not have mantle 3 3% 

Difficult to find 2 2% 

Biodigester not working 2 2% 

Total 46 48% 

Comfort     

Difficult to light/lazy 15 16% 

Have electricity 14 15% 

Watch TV 6 6% 

Battery use is easier/better 5 5% 

Don’t want to close valve at night 3 3% 

Solar its easier 1 1% 

Mobile phone charging 1 1% 

Total 45 47% 

Others     

Need more light 4 4% 

Use generator 1 1% 

Total 5 5% 
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2.5.9 Use and satisfaction of biogas lamps 

A high number of households are using biogas lamps, compared to the 2009-2010 BUS, the percentage 

increased from 71% to 84%. However the number of lamps per household decreased compared to last 

study from 2.61 to 2.13 lamps per household on average.   

 

Around 60% of the lamps are not working properly. Reasons are: 

 It is not easy to find spare parts as selling points are too far away (16 answers); 

 Do not know where to buy (2 answers); 

 Only mason sells it (1 answer) ; 

 It is hard to repair the lamp (1 answer).  

 

The main problem experienced is the fragility of the glass and the mantles, which need to be replaced 

frequently. In the current study, satisfaction of biogas lamps users decreased compared to that of 2009-

2010 BUS, from 80% satisfied users to 77%. Reasons not to be satisfied are various; they are grouped in the 

following issues: 

 Light quality is not enough or good (11 answers); 

 The lamp is fragile, brakes easily (9 answers); 

 Mantle requires too many replacements, it is not easy to find new mantles (4 answers); 

 Operation of the lamp it is not easy (3 answers); 

 Lamp repairs are not easy, maintenance is difficult (2 answers); 

 The lamp is too rusty (2 answers); 

 Wind affects its operation (1 answer); 

 There is grid electricity available (1 answer).  

 

For households that  use the lamp(s) daily, the more biogas lamps they have the shorter the second, third 

or fourth lamp is in use.  For instance, the first biogas lamp or the only biogas lamp available will be on for 

about 84 minutes. The second lamp lights 71 minutes, the third lamp 21 minutes and the fourth lamp 10 

minutes on average.  

 

Almost one third of biodigester owners have 2 lamps, almost a third have 3 lamps and 19% have only 1 

lamp. Users having 4 to 5 lamps represent 5%. 
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Figure 10 Number of biogas lamps per household on average 

 
 

2.5.10 Use of main gas valve 

Ideally the biodigester main valve should be closed at night and opened again in the morning. However 

28% of users keep it always open, 7% close the valve at night. In total 61% of the users present different 

attitudes towards its opening and closure. Some close it at night, or close it when filling in the manure; 

others only open it when cooking orburning the biogas lamp, etc. The issue is that it is difficult to go outside 

the house in the night to close the main valve as one has to turn off the biogas light first and it requires a 

flashlight to come back into the house or one has to walk back home in the dark. 

 

Figure 11 Use of the main biogas valve 

 
 

 

2.5.11 Use of the water drain 

 

At the lowest point of the PVC gas pipe that connects the biodigester and the house, a small pit is 

constructed with a trap to catch and drain condense water from the gas pipe. As the biogas has a relatively 
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high humidity level some water condensates inside the pipe, which might interfere with the gas flow and 

affect the optimal burning of stoves and lamps. The trap can be opened by hand to release the water.  

 

Almost half of users (48%) drain the water every week, 24% sometimes, 7% stated to never drain the water. 

1.5% every 15 days, 18% every month, 1.5% when I have free time or when the flame is red.  

 

2.6 Energy Savings and Financial Consequences 

 

2.6.1 Present expenditure and savings on lighting and cooking fuels  

The 2006 baseline study estimates that a rural family uses 195 kg of fuelwood for cooking each month. 

Most farmers collect this fuelwood rather than purchasing it. By installing a biodigester there is 

considerable time saving as farmers used over 7 hours per week to collect enough wood according to the 

baseline in 2006.   

 

In order to compare the economic benefit the value of one kg of fuelwood is set at 250 Riel, the market 

value of fuelwood in most villages,  with a conversion rate of 4,022 Riel per US$. In the baseline the average 

consumption of 195 kg per month is valued at US$ 12 per month. Currently, the consumption is 3.9 kg of 

collected fuelwood and 0.78 kg of fuelwood bought monthly with a value of US$0.46 and US$0.05 

respectively. Therefore the use of the biodigester has resulted in a saving of US$ 11.49 per month on 

fuelwood or US$ 138 yearly. 

 

Compared to the household in the baseline study in 2006 the amount of kerosene used has been reduced 

from 2.4 litres to 0.08 litres per month, the current figure is even lower than in the previous BUS (0.157 

litre/month). 

 

There is a higher consumption of electricity from the grid compared to the last BUS, the expenditure on 

electricity bills rose from US$ 0.82/month (last BUS) to US$1.43, the same is observed with battery 

utilisation, its expenditure used to be US$ 1.09 and nowadays users are paying US$ 1.55/month. 

 

Table 19 Cost and quantity of energy used besides biogas per month 

 Fuelwood for 

cooking 

Charcoal LPG Kerosene Charging 

Batteries 

Local Grid 

electricity 

Total energy 

cost per month 

Cost in US$ per 

month 

0.51 $ 0.29 $ 0.1 $ 0.09 $ 1.55 $ 1.43 $ 3.97 $ 

Quantity used 

per month 

4.71 kg 1.49 kg 0.32 kg 0.08 l 4 times 4.6 kW   

*Fuelwood collected is converted to a market value of 250 Riel per kg (1US$=4,022 Riel). 

 

Interestingly, demand of fuels besides biogas is mainly electricity for small appliances and lighting and not 

fuels for cooking. Reasons provided by users, reflect a change in life style, such as (colour) TV and other 

electronic entertainment, appreciation of grid availability, easiness of its use and light quality. 
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2.6.2 Estimated payback period 

Most of the respondents (98%) were able to answer how much money is saved monthly because of less 

chemical fertilizer utilization and fuel substitution. Users save US$14.55 on average per month, almost the 

same amount as in the 2009-2010 BUS. The maximum saving was estimated at US$75 and the minimum at 

US$0.15 with a standard deviation of 10.04 therefore 68% of users’ savings are between US$25 and 

US$4.51. With this average monthly savings the payback period is 22 months or 1.8 years, shorter than 

2009-2010 BUS when payback period was estimated at 3.2 years.  

2.7 Dung Storage and Bioslurry Use 

 

The NBP promotes bioslurry as one of the most important benefits from using a biodigester as it is an 

excellent organic fertilizer that not only increases yields but also improves the long term soil quality. In total 

64% of households put all available dung into the biodigester, this is 5 percentage points more compared to 

households making use of all manure available in the 2009-2010 BUS.  

 

The average amount of manure fed into the biodigester per day is 36 kg. Compared to 2009-2010 BUS the 

amount of dung fed into the biodigester is 4.88 kg less. The share of dung being fed into the biodigester is 

68% of the available dung on average, 17 kg is stored elsewhere. Dung stored elsewhere is 9.49 kg more 

than before from which cow dung is the manure that is mostly not used. In total 44 households do not feed 

all the dung into the biodigester (30.2% of users) reasons behind that are: 

 It is cumbersome to load all farm dung into the biodigester (18 households); 

 Gas is sufficient as it is (11 households); 

 Make use of dung directly as fertilizer (5 households). 

 

Dung not being fed into the biodigester is often stored under dry conditions with other organic matter 

(48%), piled under the stable (26%), stored dry with no addition of organic matter (14%), brings it directly 

to the field (7%), and stored outside (2%).  

 

Table 20 Amount of dung not fed into the bio digester 

Amount of dung not fed into digester 

per day on average 

n° Households Kg Min Kg Max Kg Mean 

Cow dung  45 0 40 11.78 

Pig manure  45 0 160 4.45 

Buffalo manure  45 0 10 0.23 

 

2.7.1 Bioslurry use 

Bioslurry is one of the end products from anaerobic digestion and can be collected from the slurry pit 

and/or compost hut. If more dung and water is added into the biodigester or the gas pressure builds up, 

the digested dung flows over to the area behind the biodigester.  This effluent is called bioslurry.  During 

the construction, farmers are informed about the very high quality fertilizer properties of bioslurry and 

about the storage, treatment and application methods through bioslurry training and also with the 

bioslurry manual. 
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The survey found that bioslurry is used by 92% of the respondents in either liquid, semi liquid or in solid 

form. Methods for bioslurry storage are showed in Table 21. Methods of direct use of bioslurry are detailed 

in Annex 9 as they broadly vary, e.g. dry, semi liquid and liquid, mixed with organic matter or not mixed and 

incorporated into the soil before planting, during growing phase of crops, or during the whole growing 

season. Farmers use bioslurry for crops and fruit trees but also as animal feed. Some farmers offer it for 

free to neighbours, others sell it. 

 

Table 21 Bioslurry treatment and storage place 

Storage of bioslurry Percentage Percentage 

2009-2010 2011-2012 

Stored under dry conditions with added organic matter 2 52 

Flows into sufficient size storage area 53 33 

Stored dry with hut (without organic matter) 5 10 

Flows over to farm yard 33 5 

Flows into large pond or river 1 1 

 

 

Reasons of 4% of the farmers not making use of the bioslurry are: 

 Liquid slurry is difficult to carry to the field (1 household); 

 Bioslurry pit is far away from the land (1 household); 

 User is too old to carry the bioslurry (1 household); 

 User does not cultivate my land (2 households); 

 Land is naturally fertile; it does not need it (1 household). 

 

2.7.2 Quality of bioslurry compared to chemical fertilizer 

According to farmer’s observations, utilisation of the bioslurry in the soil have increase yields (88%) or it did 

not produce any change (12%), yield decreased or any negative effect was not observed.  This question was 

answered by 89% of the respondents. Even though one of the three major benefits of a biodigester is 

bioslurry, 93% of them still make use of chemical fertilizers. Reasons for reliance on chemical fertilizers are: 

 49% I do not have enough bioslurry; 

 16% I want to be sure of a good yield; 

 6% bioslurry is too difficult to carry it to the field; 

 3% I do not trust bioslurry yet; 

 3% only uses chemical fertilizer in certain cases; 

 3% I like to mix them both; 

 2% it is a habit to use chemical fertilizer. 

 

Farmers assessed the bioslurry as better compared to chemical fertilizers (80%), same results (10%) and 

less effective (1%). Nevertheless chemical fertilizers reliance is very high; nowadays users apply 196 kg of 

chemical fertilizers per hectare yearly, compared to 218 kg of 2009-2010 BUS (Table 22). 

 

Table 22 Chemical fertilizers use comparison 

 

  Before biodigester After biodigester Difference 
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  Kg US$ Kg US$ Kg US$ 

Fertilizer 1 221.0 133.0 227.0 132.0 6.0 -1.0 

Fertilizer 2 214.0 127.0 187.0 102.0 -27.0 -25.0 

Fertilizer 3 221.0 100.0 175.0 85.0 -46.0 -15.0 

Total in average   218.7 120.0 196.3 106.3 -22.3 -13.7 

    

Users were asked to compare their chemical fertilizer consumption before building the biodigester plant 

and after (Figure 12) , 55% of them declared to apply less chemical fertilizers, followed by 8% that uses the 

same and 7% that uses more.  

 

On average farmers used to spend US$218.7 per year on chemical fertilizer for their whole farm (2.46 

hectare in average), now with the biodigester they spend US$193. However they estimate the savings on 

chemical fertilizer at US$38, which is a bit higher than the difference between the first two figures. The 

estimations of the first two could be slightly wrong or they would be using more chemical fertilizer than 

before as now they have the biodigester, besides there is a general trend to use more chemical fertilizer if 

farmers have enough budget to purchase it.  

 

Figure 12 Comparison of chemical fertilizer utilization (before and after biodigester) 

 
 

2.8 Change in Livestock and Farm Yard Practices with a Biodigester 

 

Family members enjoy several benefits after the construction of the biodigester. Their quality of life has 

improved because of the time savings, new toilets, new kitchens, cleaner farm yards, more animals and 

higher yields. Since biodigesters significantly reduced the need to collect firewood, chop the firewood and 

attend to the fire, the cooking process is much faster. Replacement of firewood and hygienic treatment of 

animal manure result in cleaner kitchens, yards and animal stables.  

 

Cooking with biogas is much more comfortable as users often build a sink unit to place the biogas stoves 

on. Cooking with biogas greatly improves cooking comfort and alleviates fume exposure in the kitchen. The 

person that saves most time with the utilisation of the biodigester is the lady of the house, who saves 55 

minutes, followed by the husband who saves 36 minutes and children 16 minutes daily (on average the 

saving is 74 minutes per household).  
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The positive changes that the biodigester brings to people’s lives are listed in Table 23. Compared to 2009-

2010 BUS, there is a lower appreciation of cleaner farm yards after biodigester construction, falling from 

100% to 63% this year, same with more animals, higher harvest and new kitchen. However farmers building 

a new toilet doubled compared to last BUS but is still only 6%. 

 

Table 23 Change in farm yard practices after installing the biodigester 

Changes after biodigester construction 

 

Frequency*  

2009-2010 BUS 

Frequency*  

2011-2012 BUS 

Cleaner farm yard 100%  63% 

More animals 18%  9.4% 

Higher Harvest 14%  5% 

New Kitchen 13%  6% 

New Toilet 3%  6% 

* More than one answer was possible 

 

 

2.9 The Effect of the Plant on Household and Animal Hygiene 

 

Utilisation of a biodigester contributes to improved hygiene at all levels. Since animal manure is collected 

instead of being disposed around into ponds, piles and streams, bad odours and presence of insects 

decrease considerably. Family members will experience a substantial change in their living conditions as 

well. Many households also constructed a new kitchen or cooking table that results in a much more 

comfortable and hygienic food preparation environment.  Soot pollution on kitchen walls, ceiling and pots, 

indoor air pollution that used to irritate eyes and lungs especially for the women and children are 

practically eliminated. In addition, users can cook much faster and easily. 

2.9.1 Kitchens 

Most of the biodigester owners appreciate an important change in the sanitary conditions of their kitchens 

(88%); 11.5% said it is the same and none of the respondents could assess it worse than before. 

 

Figure 13 Examples of new sink constructions in the kitchen 

 
  

2.9.2 Toilets 
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One of the great advantages of having a biodigester is attaching a toilet. During the construction of the 

biodigester, a second inlet pipe can be added for connection with a toilet. However, out of the 69% of 

households having a toilet, only 9% are connected to the biodigester (6% of total sample), a lower figure 

compared to the 11% (8% of total sample) encountered with the 2009-2010 BUS. In total 24% (compared to 

44% in last BUS) of those surveyed have a second inlet pipe for the biodigester that is not used and 

available to connect a toilet at any moment in the future. 

 

Table 24 Reasons not to have a toilet 

Reasons Households % 

No money 23 16.4 

No answer 4 3 

Not yet built 1 0.7 

Share toilet with neighbour 1 0.7 

Busy with other work 1 0.7 

 

 

2.9.3 Health of humans and animals 

The households were asked if their personal health situation improved with the biodigester, with health 

improving in 44 cases (32%) and staying the same in 89 cases (64%). Health improvements are lower in the 

current research compared to 2009-2010 BUS when it reached 52%. People accounting for same health 

conditions rose from 48% to 64%.  

 

The animal health situation was described as: has improved in 39 cases, stayed the same in 92 cases, and 

more sickness was reported in 3 cases. Assessment on animal health improvement decreased to 28% 

compared to 2009-2010 BUS when it reached 35%, arguing that it is the same now 66% compared to 60% in 

the last research.   

 

Farm yards are assessed as cleaner by 78% of the farmers, 20% think it is the same and 2% think that it is 

less clean.  

 

2.10  After-Sales service 

 

The National Biodigester Programme developed a detailed guarantee and after sales service policy. Each 

farmer receives a detailed overview of biodigester construction cost that includes a price for after sales 

service and the guarantee. After the biodigester is constructed, a guarantee certificate is given to the 

owner and the mason has to visit and control the plant to inspect if everything is working according to 

expectations. The service also includes several control visits to inspect for problems or defects. These 

control visits have to be reported on the back of the guarantee certificate.  

2.10.1 The guarantee certificate 

According to the respondents, the guarantee certificate has been provided to households and filled in by 

masons in 115 households (83%), 9 households (7%) received the guarantee certificated; however it has 

not been filled in whilst 11 households claim they have not received the guarantee certificate (8%).  
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The guarantee conditions are very clear for 65% of the biodigester owners, whilst 35% did not have it clear 

as they never read it (84%), are either illiterate (12%) or said that they did not receive it (5%).   

 

As mentioned in Section 2.4 on information and user training, biodigester owners assessed the guarantee 

certificate as “very useful” 73%, “useful” 24% and not useful 2%. Majority of the biodigester owners think 

that the guarantee conditions are good (97%), and 3% of households do not know whether it is good or 

bad. 

 

2.10.2 After-sales service and control visits 

In 95% of the cases the mason came to inspect the biodigester, a figure that increased by 12 percentage 

points compared to the 2009-2010 BUS (83%). The farmers reported on average 2.8 control visits per plant. 

The first control visit by the mason was reported on average 43 days after the installation. 

 

2.10.3 Complaints 

The questionnaire specifically asked if there were any complaints towards the masons or PBPO officials. 

There were 12 complaints about the masons and 1 towards PBPO official mainly concerning repairs with 

the following reasons: 5 times a masons did not come to visit when they were called, 3 masons were too 

busy, 2 masons tend to ask for small fees for the new appliances or money to compensate for transport, 2 

users could not call the masons to communicate their needs for a visit. There was only one complaint 

towards a NBP official, the user declared that the official visited the house but did not repair the broken 

lamp.  
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3 Conclusions 
Since the launch of the National Biodigester Programme in March 2006 a high quality construction process 

has been developed and resulted in 15,000 high quality biodigester installations by the end of December 

2011.  

 

3.1 Socioeconomic characteristics of the sampled households 

 

i. The average biodigester size had decreased slightly compared to the last BUS, as did the number of 

livestock that people have. This may indicate that the programme slowly reached the lower end of 

the market pyramid, which is occupied by smaller farmers who, compared to the early adopters, 

are poorer and have fewer animals. This observation is reinforced by the increase in households 

who take a construction credit from a MFI. 

 

3.2 Pre construction information and decision making 

 

ii. Households are increasingly confronted with declining availability of fuelwood. This situation is the 

most important reason behind the decision to choose a biodigester. This is also reflected in the 

opinion of some biodigester owners, who are interested in preserving their environment.  

iii. Decision about the biodigester size selection is primarily based on number of household members 

followed by amount of dung available. 

iv. The programme in the surveyed districts has reached a critical momentum as promotion is largely 

done through satisfied users together with the promotion networks of the biodigester construction 

companies (BCCs). According to the biodigester users the pre-construction information provided 

through NBP printed material and PBPO supervisors are reliable. 

3.3 Contracting and financing 

v. More users applied for and obtained a construction credit with one of the partner micro financing 

institutions (MFI), which demonstrates that this credit scheme greatly contributes to the 

dissemination efforts of NBP.  

vi. Amret increased its share of clients applying for a credit compared to PRASAC.   

vii. Even though most of the users understand the construction contract and invoicing conditions “very 

clearly” 52% and “clear” by 25%, there are still 23% of the biodigester respondents that did not 

understand the contract and invoicing conditions. For instance 9.3% of biodigester owners were 

surprised about the guarantee fee payment requirement. 

 

3.4 Construction 

viii. Masons’ skills are assessed by 62.5% of the users as very good or sufficient (35%), only 3% are 

assessed as not skilful.  
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3.5 Training and instruction material 

ix. The bioslurry manual is regarded as the most useful piece of information provided. In the 2010 BUS 

the O&M poster is more appreciated. All the information materials available are more appreciated 

nowadays, only the O&M poster and guarantee certificated were mentioned this time as “not 

useful” with 2% for each one.  

x. Compared to last BUS, O&M training reached fewer biodigester owners, 70% compared to 84%. 

O&M training was conducted by PBPO (60%), masons (23%), biogas user training day (4%) or 

CEDAC (4%) and 7% did not remember.  

xi. Fewer users received bioslurry training, 61% now compared to 74% before. Nevertheless now more 

households apply bioslurry to their land. 

 

3.6 Biodigester and appliances operation and users satisfaction 

xii. The number of biogas lamps per biodigester household dropped from 2.61 to 2.13, but it is not 

clear if this is because of the quality of the lamps or the increased availability of grid electricity. 

xiii. Currently most of the users (96%) are very satisfied with their biodigesters; most of them (76%) 

would take again the decision of building the same biodigester. Most of them (71%) are satisfied 

with the size of the biodigester that they chose and 26% would build it bigger and only 3% smaller.  

xiv. Farmers assess biogas production as “sufficient” (44%) or as “more than sufficient” (42%). In total 

14% assess it as “not sufficient” of which 38% said that it is because they do not have enough 

manure.  

xv. The most important benefits of having a biodigester according to the biodigester owners are 

“bioslurry availability”, “easiness and fast cooking” and “time savings”.  

xvi. Users have reached a level of energy services provision which seems fully satisfies their energy 

need for cooking and lighting. Over one fifth (23%) of the users utilise biogas for commercial 

purposes next to cooking for the family and lighting and interestingly, people are broadening their 

income generation activities with biogas. 

 

 

3.7 Energy savings and financial benefits 

xvii. The number of biodigester owners utilizing other sources of energy for cooking dropped from 51% 

to 18%. Only on fuelwood users save nowadays on average US$11.49 per month. Users can save 

US$14.55 for fuels and chemical fertilizer substitution. 

xviii. The number of biodigester owners utilizing other sources of energy for lighting is 86%. Kerosene 

consumption for lighting decreases from 2.4 to 0.08 litres but electricity consumption per 

household on average is higher.  

 

3.8 Manure and bioslurry management 

xix. There are 52.37 kg of manure on average per household of which 16.37 kg is not fed into the 

biodigester. If users would feed all their dung into the biodigester fewer farmers might assess their 

biogas production as insufficient (currently 13% of the users).  
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xx. Bioslurry utilisation is at a higher position in the ranking of benefits today displacing savings in time 

and expenditures compared to the last BUS; in total 96% of the respondents use the bioslurry in the 

field; however utilization and distribution of bioslurry into the fields remains a problem for some.   

xxi. In total 93% of farmers use chemical fertilizers beside bioslurry for a number of reasons, mostly not 

having enough bioslurry (49%) or other reasons that reveal a certain preference for chemical 

fertilizers (27%), namely sufficient yield, it is easier to apply it in the field or it is a habit. 

 

3.9 Effect of biodigester on household and animal’s health 

xxii. One third of the biodigester owners think that their health condition has improved. 

xxiii. The percentage of toilets attachment to the biogas plant is slightly increasing, yet still far from the 

target set by NBP.                                                                                                                                                                                                                                                               

 

3.10 After-sales service 

 

xxiv. The level of after-sales services has improved compared to the last BUS, 95% of biodigester owners 

received after-sales service visits. The number of after-sales service visits is higher, 3.5 compared to 

1.8 in the last BUS and there are fewer complaints by users, 9.4% nowadays compared to 13% in 

the last BUS. 

xxv. More and regular after sales services has contributed to keeping biodigesters working. The reasons 

that in 6 cases the biodigesters are not used or producing gas are socio-economic reasons, such as 

animals are sold or no help to feed the dung into the digester. The biodigsters could produce gas 

once manure is fed into the digester on a daily basis.   

xxvi. Guarantee certificate is assessed by biodigester owners as “very useful” by 73%, “useful” by 24% 

and “not useful” by 2%.  
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4 Recommendations 
 

4.1 Pre-construction information and decision making 
Biodigester owners based the decision about the biodigester size on different reasons. Family size is most 

frequent with 54%; amount of available manure follows with 26%; and number of livestock (24%) among 

other reasons (respondents could choose more than one reason). Within current biodigester owners 26% 

of them would build a bigger biodigester because they would like to have more biogas; however the rule of 

thumb for a proper biogas generation and long term operation is the availability of manure in the farm. 

Recommendation: 

 Biodigester size should be based on manure availability and the potential owners have to be 

informed accordingly by PBPO, BCC and MFI staff. 

 

4.2 Raise public awareness of biogas as a fuelwood replacement 
Users strongly stated the difficulty of fuelwood collection; this should be an argument to promote 

biodigesters, as it is a self selling argument for the marketing of biodigesters.  

Recommendation:  

 Take advantage of this situation and share it.  Involve NGOs with environmental programmes that 
try to reduce deforestation such as WWF in Kratie and Stung Treng. 
The environmental aspects of biodigester use could also get a more prominent place in the NBP 
promotional material, during village meetings, etc. 

 

4.3 Contracting and financing 
More users applied for and obtained a construction credit with one of the partner micro financing 

institutions (MFI), which demonstrates that this lending scheme greatly contributes to the dissemination 

efforts of NBP.   

Recommendation: 

 In order to keep the good work and find new strategies to further scale up the number of people 

investing in a biodigester the next BUS could evaluate the satisfaction of the biodigester owners on 

the services provided by the MFI. 

 

Even though most of the users understand the construction contract and invoicing conditions “very clearly” 

(52%) and “clear” (25%), there are still 23% of biodigester owners that did not understand the contract and 

invoicing conditions. For instance 9.3% of biodigester owners were surprised about the guarantee fee 

payment requirement, which is mandatory for obtaining the subsidy.  

 Recommendation:  

The present bill of quantities (BoQ) could be too complicated for the farmers. BCC promoters and 

marketing agents should be better prepared, have better, easier to understand material to explain 

to potential biodigester owners why they have to pay GC (Guarantee Certificate) and participation 

fees. 
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4.4 Work for the provision of better lighting service 
Number of working biogas lamps per households is lower than in the last study, which dropped from 2.61 

to 2.13 biogas lamps in average/household. Biogas lamp satisfaction level (77% satisfied, 23% not satisfied) 

is constrained by its demanding operation and maintenance (20 biodigester owners complained about its 

fragility).  

Recommendations: 

 Operation and maintenance training should give more emphasis to the biogas lamp in order to 
improve people’s competences to properly operate and maintain biogas lamps.  

 Make sure that spare parts are easily available in one point at all times, for instances a spare parts 
shop already available in the district town, which masons or other staff keep stocked. 

 Masons and technicians should always carry spare parts for the lamp with them whilst in the field 
and especially masons who often visit the houses for after sales service. During after sales service 
visits, more emphasis should be provided to the maintenance and operation of the biogas lamps. 

 Potential users must be explained that biogas lamps need frequent maintenance and have an 
expected life time of 3 years. 

 

4.5 Operation and maintenance 
Biogas stoves and rice cookers 

Respondents are satisfied with their biogas stoves (99%) as it is reliable, easy to use, frees time, relieves 

burdensome activities and offers the opportunity of living in more hygienic conditions as kitchens are free 

of soot and smoke. Lately, the offer of devices for cooking purposes diversified as users increasingly add the 

use of biogas rice cookers. However corrosion is a problem that decreases lifespan of biogas stoves and rice 

cookers, increasing the expenditure of biodigester owners. In addition, few users made small a windscreen 

to increase the biogas stove performance, as often kitchens are affected by wind. 

Recommendations: 

 Biogas rice cookers will last longer if the H2S (hydrogen sulphide) filter is attached to the biogas 
pipe.  Users have to be informed that the filter needs replacement on an annual basis. 

 It would be advisable to make users aware that a simple wind screen could contribute to the 
proper burning of the biogas stove. Clean biogas pipes and air inlet are necessary for a good biogas 
burning. 
 

After-sales service 
The satisfaction level of users increases if the biodigester construction companies and masons provide the 
after sales and guarantee services as regulated by the NBP. The guarantee certificate is an important 
document to monitor the delivery of these services but it is not always used as per NBP requirements. 
Recommendation: 

 The function of the guarantee certificate has to be well explained to the users. PBPO and NBP must 
make it a custom to undertake quality control on inspectors and check the after sales service 
record on the guarantee certificate during each household visit. Offenders should be corrected. 

 

      

4.6 Manure and slurry management 
There is 52.37 kg of manure in average per household of which 16.37 kg is not fed into the biodigester (11.7 

kg cow dung, 4.4 kg pig manure and 0.2 buffalo manure). Certainly if users would feed all their dung into 

the biodigester fewer farmers might assess their biogas production as insufficient (currently 13% of the 

users).  
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Recommendations: 

 Measure all the collectable manure available in the farm when deciding the size of the biodigester.  

 Aim to understand why biodigester owners do not feed all cow manure available into the 

biodigester. 

 Make the available manure the first deciding factor of the size of the biodigester. 

 

 

Difficulties to apply bioslurry in the field: 

Many farmers find it difficult to use bio-slurry because of the long distance to reach the field. 

Recommendations: 

 In the next BUS include the question of how the bioslurry is used in the fields (liquid, semi liquid, 
composted, etc). 

 Encourage farmers to build a composting pit to mix the slurry with organic matter in order to have 
a more manageable substrate and make it part of the biodigester package. 

 Use satisfied bioslurry users for slurry promotion tasks. 

 Make users aware that a composting pit protected from the direct sunlight will maintain the 
fertility capacity of the bioslurry.  

 
 

4.7 Toilet attachment 
Toilet attachment to the biodigester is slowly increasing with the years, but the current performance is not 

yet reaching the target, which is set by NBP at 15% of the households. Furthermore 21% of the users do not 

have a toilet; reasons for this are not having the money for a toilet or the time to build one.  

Recommendations: 

 Make use of all means of promotion and marketing in order to familiarize potential users and 
current users to attach their toilets to the biodigesters, making emphasis on satisfied biodigester 
owner’s experiences concerning hygiene and comfort.  

 Try to cooperate with rural sanitation programmes. 

 Include the cost of toilet construction in order to familiarize people with the idea. Perhaps this 
would encourage potential users to apply for additional money when obtaining a loan and 
implement a “whole package” investment. 
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5 Annexes  

Annex 1 List of 150 interviewed people 

No Plant Code  Plant Owner Mason Supervisor Plant 

Size 

Province District Commune Village Date Start 

construction 

Date 

Completion 

1 301080633 Suon En Ear Art Kong Sambath 6 Kompomg Cham Batheay Me Pring Tang Srei 19-07-08 29-07-08 

2 301080634 Mel Soeun Ear Art Kong Sambath 6 Kompomg Cham Batheay Me Pring Tang Srei 20-07-08 29-07-08 

3 301080733 Sob Chok Ear Art Kong Sambath 6 Kompomg Cham Batheay Tang 

Krasang 

Khvet 30-11-08 10-12-08 

4 301090855 Nut Noy Pav Porheng Kong Sambath 6 Kompomg Cham Batheay Me Pring Tang Srei 12-03-09 22-03-09 

5 301090878 Soun Sokhoan  Pav Porheng Kong Sambath 6 Kompomg Cham Batheay Me Pring Me Pring 02-04-09 10-04-09 

6 301091154 Kheang Vey Hean Hem Kong Sambath 8 Kompomg Cham Batheay Tang 

Krasang 

Trav Phni 24-10-09 03-11-09 

7 301101478 Bin Be Hean Hem Kong Sambath 6 Kompomg Cham Batheay Tang 

Krasang 

Kradas Ka 16-06-10 24-06-10 

8 301101495 Oum Ham Hean Hem Kong Sambath 8 Kompomg Cham Batheay Sandaek Svay Prey 02-07-10 09-07-10 

9 301101709 Huy Yong Hean Hem Kong Sambath 6 Kompomg Cham Batheay Batheay Chreaek 13-12-10 21-12-10 

10 301111749 Hol An Pav Porheng Kong Sambath 6 Kompomg Cham Batheay Batheay Chreaek 07-01-11 15-01-11 

11 301111806 Khen Sophal Hean Hem Kong Sambath 6 Kompomg Cham Batheay Sandaek Tang Chrey 15-02-11 24-02-11 

12 301111926 Meas Van Pav Porheng Kong Sambath 6 Kompomg Cham Batheay Tang Krang Tang Kouk 02-07-11 10-07-11 

13 307060012 Tai Teng Phin Savorng Det Vanara 8 Kompomg Cham Kang Meas Reay Pay Tuol Bei 20-04-06 05-05-06 

14 307060015 Ek Kim Lay Srim Chea Cheun Chet 4 Kompomg Cham Kang Meas Roka Koy Svay Ta Haen 05-05-06 11-05-06 

15 307060019 Touch Kim Arm Roeun Phearith Mam Daval 8 Kompomg Cham Kang Meas Roka Ar Chrouy Krabau 

Ti Pir 

12-05-06 22-05-06 

16 307060063 Chea Thai Tri Ser Cheang Sarith 4 Kompomg Cham Kang Meas Roka Ar Chrouy Krabau 05-08-06 15-08-06 
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Ti Muoy 

17 307060112 Chhum Leangsae Sun Touch Cheang Sarith 6 Kompomg Cham Kang Meas Peam Chi 

Kang 

Sambuor 

Meas Ka 

15-12-06 22-12-06 

18 307070218 Song Sae Prak Moun Cheang Sarith 6 Kompomg Cham Kang Meas Peam Chi 

Kang 

Peam Chi 

Kang 

09-07-07 16-07-07 

19 307070243 Pil Pov Sun Touch Cheang Sarith 8 Kompomg Cham Kang Meas Preaek Koy Preaek Koy 20-08-07 28-08-07 

20 307080379 Leong Saroeun Sun Touch Cheang Sarith 8 Kompomg Cham Kang Meas Preaek Koy Anlong Kokir 01-01-08 08-01-08 

21 307080443 Choun Suy Prak Moun Cheang Sarith 6 Kompomg Cham Kang Meas Roka Koy Damnak L'et 14-02-08 22-02-08 

22 307080606 Soem Ros Prak Moun Cheang Sarith 8 Kompomg Cham Kang Meas Preaek 

Krabau 

Ou Kandaol 01-07-08 10-07-08 

23 307080607 Thai Chhenghuor Srim Chea Cheang Sarith 6 Kompomg Cham Kang Meas Preaek 

Krabau 

Preaek 

Andoung 

10-07-08 18-07-08 

24 307090806 Huy Eut Sim ChanThou Chhen 

Dararith 

8 Kompomg Cham Kang Meas Preaek Koy Me Sar 11-02-09 20-02-09 

25 307090896 Oak Than Srim Chea Chhen 

Dararith 

6 Kompomg Cham Kang Meas Preaek 

Krabau 

Chamkar 

Ovloek 

14-04-09 25-04-09 

26 307090898 Phoung Khim Sun Touch Chhen 

Dararith 

8 Kompomg Cham Kang Meas Roka Ar Preaek Liv Ti 

Muoy 

15-04-09 26-04-09 

27 307090899 Sun Sreyneang Sun Touch Chhen 

Dararith 

8 Kompomg Cham Kang Meas Roka Ar Preaek Liv Ti 

Muoy 

17-04-09 27-04-09 

28 307091005 Nov Chhoeun Prak Moun Chhen 

Dararith 

8 Kompomg Cham Kang Meas Sour Kong Kdei 04-06-09 14-06-09 

29 307091011 Long Chamreun Tri Ser Chhen 

Dararith 

8 Kompomg Cham Kang Meas Kang Ta 

Noeng 

Phun Ti Muoy 07-06-09 17-06-09 

30 307091029 Oun Sokhol Sun Touch Chhen 

Dararith 

8 Kompomg Cham Kang Meas Roka Ar Preaek Liv Ti 

Muoy 

15-06-09 25-06-09 

31 307091068 Khun Khim Prak Moun Chhen 

Dararith 

8 Kompomg Cham Kang Meas Sour Kong Boeng Trav 17-07-09 27-07-09 

32 307091096 Pheang Oun Prak Moun Chhen 

Dararith 

8 Kompomg Cham Kang Meas Sour Kong Boeng Trav 09-08-09 19-08-09 

33 307101318 Yeun Somnang Prak Moun Chhen 8 Kompomg Cham Kang Meas Reay Pay Tuol Bei 01-02-10 11-02-10 
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Dararith 

34 307101509 Kean Sreng Prak Moun Chhen 

Dararith 

6 Kompomg Cham Kang Meas Roka Koy Pongro 03-07-10 13-07-10 

35 307101540 Som Sophy Sun Touch Chhen 

Dararith 

8 Kompomg Cham Kang Meas Khchau Khchau Ti 

Muoy 

01-08-10 10-08-10 

36 307111974 Not Chhengim Sun Touch Chhen 

Dararith 

6 Kompomg Cham Kang Meas Sour Kong Preaek Kruos 01-08-11 10-08-11 

37 307112015 Von Eng Sim ChanThou Chhen 

Dararith 

4 Kompomg Cham Kang Meas Roka Koy Roka Koy Kha 27-08-11 05-09-11 

38 403080029 Song Senghour Em Sothy Mork 

Bunthoeun 

6 KAMPONG 

CHHNANG 

Kampong 

Chhnang 

Kampong 

Chhnang 

Srae Pring 07-03-08 17-03-08 

39 403080098 Kov Chanthy Em Sothy Mork 

Bunthoeun 

6 KAMPONG 

CHHNANG 

Kampong 

Chhnang 

Khsam Ti Prammuoy 03-09-08 13-09-08 

40 403080115 Pov Mai Em Sothy Mork 

Bunthoeun 

6 KAMPONG 

CHHNANG 

Kampong 

Chhnang 

Khsam Ti Prammuoy 01-10-08 13-10-08 

41 501070120 Meas Oert Bo Saret Oun Doen 6 KAMPONG SPEU Basedth Toul Ampil Prey Sralaeng 12-08-07 17-08-07 

42 501070177 Nen  Mon Hin Chhou Khy Sophan 6 KAMPONG SPEU Basedth Pou Mreal Pou 15-10-07 22-10-07 

43 501070241 Kheav Puth Un Som On Khy Sophan 6 KAMPONG SPEU Basedth Nitean Dei Kraham 31-12-07 06-01-08 

44 501080283 Doung Som At You Vit Khy Sophan 6 KAMPONG SPEU Basedth Pou 

Chamraeun 

Trapeang 

Samraong 

19-01-08 25-01-08 

45 501080300 Ke Mouy Lay Vannak Khy Sophan 6 KAMPONG SPEU Basedth Pou Mreal Chambak Run 

Khang Cheung 

23-01-08 30-01-08 

46 501080355 Chhorn Sreylek Lay Vannak Khy Sophan 6 KAMPONG SPEU Basedth Basedth Preykoktrob 03-03-08 10-03-08 

47 501080394 Nget Seng Hin Chhou Khy Sophan 8 KAMPONG SPEU Basedth Svay 

Rumpea 

Phsar Slab 

Leaeng 

24-05-08 31-05-08 

48 501080403 Kong Kim Sum Sophat Khy Sophan 6 KAMPONG SPEU Basedth Pou 

Angkrang 

Trapeang 

Trakiet 

01-06-08 09-06-08 

49 501080432 Pov Noch Toun Sophea Khy Sophan 6 KAMPONG SPEU Basedth Basedth Kanlang 19-07-08 31-07-08 

50 501080449 Horng Sok Bo Saret Khy Sophan 6 KAMPONG SPEU Basedth Pheari Mean 

Chey 

Samraong 

Pong Tuek 

03-08-08 14-08-08 

51 501080452 Nob Ouk Bo Saret Khy Sophan 6 KAMPONG SPEU Basedth Pheari Mean Samraong 10-08-08 22-08-08 
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Chey Pong Tuek 

52 501080457 Erm Korn Sum Sophat Khy Sophan 6 KAMPONG SPEU Basedth Nitean Trapeang 

Khnar 

18-08-08 31-08-08 

53 501090561 Sek Bolin E Houn Khy Sophan 6 KAMPONG SPEU Basedth Pou Mreal Trapeang 

Khnar 

21-01-09 31-01-09 

54 501090735 Um Sombath Hin Chhou Khy Sophan 6 KAMPONG SPEU Basedth Toul Ampil Sangkream 

Bour 

10-11-09 22-11-09 

55 501100870 Long Pech Bo Saret Soun Sokhom 8 KAMPONG SPEU Basedth Pou 

Angkrang 

Trapeang Kak 15-05-10 25-05-10 

56 501101031 Sou Khem Toun Sophea Ith Phearun 6 KAMPONG SPEU Basedth Basedth Khpob Veaeng 01-11-10 10-11-10 

57 501111186 Vaen Vanna Hin Chhou Soun Sokhom 4 KAMPONG SPEU Basedth Pou Mreal Ta Daeng 

Thmei 

02-02-11 15-02-11 

58 501111296 Tep Pheap Toun Sophea Soun Sokhom 6 KAMPONG SPEU Basedth Nitean Dei Kraham 01-04-11 14-04-11 

59 501111369 Bun Chea Toun Sophea Soun Sokhom 10 KAMPONG SPEU Basedth Pou 

Angkrang 

Trapeang 

Chhuk 

05-07-11 27-07-11 

60 701080319 In Im Nget Norn Khem 

Chanthau 

6 KAMPOT Angkor Chey Mroum Phnum 

Chhmar 

25-10-08 05-11-08 

61 701080320 Chen Dea Ouch Dim Khem 

Chanthau 

6 KAMPOT Angkor Chey Mroum Phnum 

Chhmar 

02-11-08 12-11-08 

62 701090484 Kheav Sy Houm Duong Keo Sory 6 KAMPOT Angkor Chey Dambouk 

Khpos 

Ou Mkak 30-06-09 11-07-09 

63 701090703 Set Thy Houm Duong Keo Sory 6 KAMPOT Angkor Chey Dambouk 

Khpos 

Trapeang 

Tnaot 

13-12-09 24-12-09 

64 701100737 Kao Ban Uy Saphoeun Keo Sory 6 KAMPOT Angkor Chey Dambouk 

Khpos 

Robaoh 

Khtum 

03-01-10 14-01-10 

65 701100879 Sorm Norm Uy Saphoeun Keo Sory 6 KAMPOT Angkor Chey Dambouk 

Khpos 

Trapeang 

Trakiet 

09-03-10 20-03-10 

66 701100877 Morm Khemmara Chum Thy Keo Sory 6 KAMPOT Angkor Chey Praphnum Pra Phnum 12-03-10 23-03-10 

67 701101283 Nget Broas Uy Saphoeun Keo Sory 4 KAMPOT Angkor Chey Dambouk 

Khpos 

 Chak Chrum 30-10-10 08-11-10 

68 701111546 Tonh An Horn Hoeun Keo Sory 6 KAMPOT Angkor Chey Samlanh Prasrae 23-01-11 03-02-11 
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69 701112035 Chhing Sophy Uy Saphoeun Yeung Nimole 4 KAMPOT Angkor Chey Dambouk 

Khpos 

Trapeang 

Trakiet 

07-05-11 18-05-11 

70 701112040 Thun Chanthom Houm Duong Yeung Nimole 4 KAMPOT Angkor Chey Phnum Kong Prey Phkoam 11-05-11 22-05-11 

71 701112127 Khann Chen Houm Duong Yeung Nimole 4 KAMPOT Angkor Chey Samlanh Trabiet 28-05-11 12-06-11 

72 701112199 Ing Han Uy Saphoeun Yeung Nimole 4 KAMPOT Angkor Chey Dambouk 

Khpos 

 Chak Chrum 12-06-11 25-06-11 

73 701112460 Nob Sothy Horn Hoeun Yeung Nimole 4 KAMPOT Angkor Chey Samlanh Smaong 04-11-11 14-11-11 

74 703080116 Mol Thorn Prum To Lay Thou 6 KAMPOT Chhuk Doun Yay Trapeang 

Kakaoh 

01-06-08 11-06-08 

75 703080331 Seang Mao Prum To Lay Thou 6 KAMPOT Chhuk Baniev Ta Mom 19-10-08 02-11-08 

76 703090370 Yong Art Huot Sengly Lay Thou 6 KAMPOT Chhuk Boeng Nimol Prech 16-01-09 26-01-09 

77 703090395 Nget Mol Huot Sengly Lay Thou 6 KAMPOT Chhuk Krang Snay Ta Noan 15-02-09 26-02-09 

78 703090763 Khim Thorn Keo Som Ol Lay Thou 6 KAMPOT Chhuk Chhuk Trapeang 

Chrey 

27-12-09 10-01-10 

79 703100821 Sok Chean Ding Vuthy Lay Thou 4 KAMPOT Chhuk Baniev Prey Phchum 06-02-10 14-02-10 

80 703100824 Kong Sovanna Houm Duong Lay Thou 6 KAMPOT Chhuk Baniev Ta Mom 29-01-10 15-02-10 

81 703100892 Ngem Yon Prum To Lay Thou 4 KAMPOT Chhuk Doun Yay Kandal 15-02-10 01-03-10 

82 703100996 Chum Ang Keo Som Ol Lay Thou 4 KAMPOT Chhuk Krang Snay Damnak Troap 

Khang Cheung 

19-04-10 01-05-10 

83 703101046 Vorn Saren Keo Som Ol Lay Thou 4 KAMPOT Chhuk Krang Snay Ta Noan 26-05-10 09-06-10 

84 703101250 Yoem Rasin Prum To Lay Thou 4 KAMPOT Chhuk Baniev Trapeang Ta 

Sek 

20-09-10 03-10-10 

85 703111576 Phat Arb Keo Som Ol Lay Thou 4 KAMPOT Chhuk Chhuk Trapeang 

Chrey 

28-01-11 07-02-11 

86 703111581 Oem Mau Prum To Lay Thou 4 KAMPOT Chhuk Lbaeuk Trapeang Kuy 26-01-11 07-02-11 

87 703111614 Toek Nhoeb Uk Sophy Lay Thou 4 KAMPOT Chhuk Trapeang 

Bei 

Trapeang Bei 02-02-11 14-02-11 

88 703111788 Un Sothea Prum To Lay Thou 6 KAMPOT Chhuk Lbaeuk Tuol 21-02-11 02-03-11 

89 703111743 Khuy Hoeun Hou Davy Lay Thou 6 KAMPOT Chhuk Lbaeuk Tuol 19-02-11 03-03-11 

90 703111960 Khin Lek Prum To Lay Thou 4 KAMPOT Chhuk Doun Yay Trapeang 10-04-11 26-04-11 
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Kakaoh 

91 703112049 Chhim Phon Prum To Lay Thou 4 KAMPOT Chhuk Doun Yay Krasang Mean 

Chey 

20-04-11 03-05-11 

92 703112087 Keo Poa Keo Som Ol Lay Thou 4 KAMPOT Chhuk Krang Snay Damnak Toap 

Khang Tboung 

02-05-11 14-05-11 

93 703112140 Ngaeth Ib Khy Chhel Lay Thou 4 KAMPOT Chhuk Doun Yay Krasang Mean 

Chey 

20-05-11 02-06-11 

94 703112147 Ngaeth Mom Prum To Lay Thou 4 KAMPOT Chhuk Doun Yay Prey Khmum 03-06-11 15-06-11 

95 703112207 Kaeb Thou Keo Som Ol Lay Thou 4 KAMPOT Chhuk Krang Snay Touch 10-06-11 23-06-11 

96 703112266 Touch Kimlai Keo Som Ol Lay Thou 4 KAMPOT Chhuk Krang Snay Touch 12-06-11 01-07-11 

97 703112267 Hun Pronh Tea Pok Lay Thou 4 KAMPOT Chhuk Doun Yay Krasang Mean 

Chey 

26-06-11 07-07-11 

98 703112340 Vet Thun Houm Duong Lay Thou 4 KAMPOT Chhuk Satv Pong Prey Baen 08-07-11 23-07-11 

99 703112482 Nob Mom Keo Som Ol Lay Thou 6 KAMPOT Chhuk Baniev Ta Lang 04-11-11 17-11-11 

100 704080217 Thong Park Chen Keat Lay Thou 6 KAMPOT Chum Kiri Srae Chaeng Pong Tuek 07-08-08 26-08-08 

101 704080352 Koo Ron Chen Keat Lay Thou 4 KAMPOT Chum Kiri Srae Chaeng Pong Tuek 11-12-08 23-12-08 

102 704090580 Pich Meng Chen Keat Lay Thou 4 KAMPOT Chum Kiri Snay 

Anhchet 

Damnak 

Chheu Kram 

29-08-09 24-09-09 

103 704090660 Im Vibol Kul Dong Lay Thou 4 KAMPOT Chum Kiri Srae 

Samraong 

Trapeang Prei 03-11-09 16-11-09 

104 704090713 Soy Sreng Kul Dong Lay Thou 4 KAMPOT Chum Kiri Chumpu 

Voan 

Damrei Koun 25-11-09 05-12-09 

105 704090716 Ngel Roeun Chen Keat Lay Thou 4 KAMPOT Chum Kiri Srae Chaeng Prey Khley 12-12-09 23-12-09 

106 704100831 Toch Rat Chen Keat Lay Thou 4 KAMPOT Chum Kiri Srae Knong Prey Veaeng 13-02-10 23-02-10 

107 704100900 Chem Ron Chen Keat Lay Thou 6 KAMPOT Chum Kiri Snay 

Anhchet 

Damnak 

Chheu Kram 

20-02-10 05-03-10 

108 704100937 Sak Rang Chen Keat Lay Thou 4 KAMPOT Chum Kiri Srae Knong Prey Veaeng 05-03-10 01-04-10 

109 704101076 Koem Sovannary Kul Dong Lay Thou 4 KAMPOT Chum Kiri Srae 

Samraong 

Trapeang Prei 15-06-10 24-06-10 

110 704101235 Sang Sareth Chen Keat Lay Thou 4 KAMPOT Chum Kiri Srae Chaeng Prey Khley 16-09-10 28-09-10 
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111 704101416 Saem Sophat Kul Dong Lay Thou 4 KAMPOT Chum Kiri Chumpu 

Voan 

Chek 18-12-10 27-12-10 

112 704111480 Oeu Rom Chen Keat Lay Thou 4 KAMPOT Chum Kiri Srae Knong Prey Veaeng 05-01-11 16-01-11 

113 704111618 Neak Vuth Chen Keat Lay Thou 6 KAMPOT Chum Kiri Srae Knong Prey Veaeng 24-01-11 20-02-11 

114 704111922 Tim Nath Pheuk Thim Lay Thou 4 KAMPOT Chum Kiri Chumpu 

Voan 

Chheu Teal 25-03-11 06-04-11 

115 811060006 Um Samoeun Arn Sok Roeun Sok Rotana 6 Kandal Ta Khmau Kampong 

Samnanh 

Kampong 

Samnanh 

08-04-06 05-05-06 

116 1407090242 Heng Tuy Kang Savath Neang 

Sombok 

4 PREY VENG Peam Ro Ba Baong Ba Baong 13-11-09 27-11-09 

117 1407100328 Tat Saroeun Kang Savath Neang 

Sombok 

6 PREY VENG Peam Ro Ba Baong Ba Baong 01-02-10 11-02-10 

118 1407100490 Som Narith Mao Vimol Neang 

Sombok 

8 PREY VENG Peam Ro Peam Ro Bati 11-08-10 21-08-10 

119 2102070038 Ou Pheakdey Samrith Kim Meas Rotha 6 TAKEO Bati Chambak Ta Nob 01-01-07 17-01-07 

120 2102070130 Pann Sotheara Dim Doeun Sok Daro 10 TAKEO Bati Komar 

Reachea 

Krang Pongro 29-05-07 12-06-07 

121 2102070315 Em Sovan Sorm Bunyi Meas Rotha 6 TAKEO Bati Souphi Champa 02-11-07 07-11-07 

122 2102070345 Ung Borith Hong Sophal Kheang 

Vannthy 

4 TAKEO Bati Doung Yuthka 16-11-07 22-11-07 

123 2102080901 Moung Sokhom Eim Bunthy Noun Vantha 6 TAKEO Bati Trapeang 

Krasang 

Trapeang 

Krasang 

03-08-08 12-08-08 

124 2102080991 Smoeung Narong Mark 

Vengheang 

Kheang 

Vannthy 

4 TAKEO Bati Tnaot Ta Non 20-09-08 01-10-08 

125 2102091283 Sum Meng Eim Bunthy Gnel Sithoeun 6 TAKEO Bati Komar 

Reachea 

Prey Slaeng 10-03-09 20-03-09 

126 2102091297 Mut Chantha Eim Bunthy Gnel Sithoeun 6 TAKEO Bati Komar 

Reachea 

Royak 18-03-09 31-03-09 

127 2102091496 Sem Savoeun Un Sophal Gnel Sithoeun 4 TAKEO Bati Pea Ream Pea Ream 08-10-09 20-10-09 

128 2102101771 Hum Da Mark 

Vengheang 

Gnel Sithoeun 4 TAKEO Bati Tang Doung Samraong 

Chrey 

29-03-10 08-04-10 
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129 2102101890 Yaem Thuok Keth SaVoeun Gnel Sithoeun 4 TAKEO Bati Pot Sar Pot Sar 01-07-10 11-07-10 

130 2102102005 Mom Thol Eim Bunthy Gnel Sithoeun 4 TAKEO Bati Chambak Bacham 08-09-10 12-09-10 

131 2102102119 Chum Neang Un Sophal Gnel Sithoeun 4 TAKEO Bati Pot Sar Tang Ruessei 10-11-10 20-11-10 

132 2102112271 Meuy Khoeun Seang Sok Gnel Sithoeun 4 TAKEO Bati Krang Leav Trapeang 

Angk 

01-02-11 11-02-11 

133 2102112312 Sok Sichan Un Sophal Gnel Sithoeun 4 TAKEO Bati Chambak Ta Nob 18-02-11 28-02-11 

134 2102112510 Soeng Kunthea Un Sophal Gnel Sithoeun 4 TAKEO Bati Trapeang 

Krasang 

Trapeang 

Krasang 

02-06-11 12-06-11 

135 2102112559 Ou Ngaet Chhay Phal Gnel Sithoeun 4 TAKEO Bati Souphi Tram Khnar 02-07-11 13-07-11 

136 2102112731 Meth Soaphea Keth SaVoeun Gnel Sithoeun 4 TAKEO Bati Trapeang 

Krasang 

Trapeang 

Krasang 

20-10-11 30-10-11 

137 2102112735 Phat Sovan Keth SaVoeun Gnel Sithoeun 4 TAKEO Bati Trapeang 

Krasang 

Trapeang 

Krasang 

19-10-11 31-10-11 

138 2108070121 Bou Prin Theang Ton Kog Dam 4 TAKEO Doun Kaev Roka Krau Tom 11-05-07 19-05-07 

139 2108080826 Ean Socheatena Ouch Meanop Noun Vantha 6 TAKEO Doun Kaev Roka Knong Chak 15-07-08 26-07-08 

140 2108080955 Sor Roeun Sorm Bunyi Meas Rotha 6 TAKEO Doun Kaev Baray Chrouy 

Samraong 

30-08-08 10-09-08 

141 2108091253 Sin Soeung Sorm Bunyi Meas Rotha 6 TAKEO Doun Kaev Baray Chrouy 

Samraong 

12-02-09 23-02-09 

142 2108102083 Phon Chanveasna Kan Han Prang Sarum 6 TAKEO Doun Kaev Roka Knong Louri 13-10-10 25-10-10 

143 2108102197 Samya Sitha Norn Channy Gnel Sithoeun 4 TAKEO Doun Kaev Roka Knong Prey Prum 27-12-10 07-01-11 

144 2105070166 Nheth Ngy Rath Sarith Noun Vantha 8 TAKEO Kaoh Andaet Pech Sar Kouk Doung 01-08-07 08-08-07 

145 2105080536 Sek Channy Rath Sarith Noun Vantha 8 TAKEO Kaoh Andaet Pech Sar Chontol Mekh 17-01-08 03-02-08 

146 2105080651 Chan Dy Rath Sarith Noun Vantha 6 TAKEO Kaoh Andaet Prey Khla Melong Khang 

Cheung 

10-03-08 18-03-08 

147 2105081152 Pov Sophon Kheng Vuth Noun Vantha 6 TAKEO Kaoh Andaet Thlea 

Prachum 

Roluos 10-12-08 20-12-08 

148 2105091200 Vong Yerm Ea Beng Noun Vantha 6 TAKEO Kaoh Andaet Thlea 

Prachum 

Lieb 05-01-09 15-01-09 

149 2105102076 Chan Ny Kheng Vuth Noun Vantha 4 TAKEO Kaoh Andaet Krapum 

Chhuk 

Khla Krohuem 

Ka 

05-10-10 15-10-10 
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150 2105112343 Hun Pov Hean Bol Noun Vantha 4 TAKEO Kaoh Andaet Pech Sar Chong Angkar 01-03-11 10-03-11 
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Annex 2 Questionnaire of the survey 

Questionnaire for Biogas User Survey 
Name 1: Interviewer/writer __________ 

Name 2: Interviewer/writer __________ 

Interviewers: Make sure you write with blew pen (pencil questionnaires will not be excepted).  

Date:__________ (dd/mm/yyyy)   

Start interview: __________ (hh:mm) 

Complete interview: __________ (hh:mm) 

 

1.  Plant ID:            /              /               /___________________                  (xx/xx/xx/xxxx)    

2.  Plant size:……..m3 (from NBP database 

 

Reason why family could not be interviewed........... 

 
A.  To be filled in by walking around 

3.  1. [   ]    Type of house: All thatch,  

2. [   ]    Thatch corrugated Iron Roof:  

3. [   ]    Wood with Corrugated iron roof, 

4. [   ]    Wood with tiles,  

5 .[   ]    Half concrete half wood with tiles,  

6. [   ]    Concrete.  Total 

4.  How many animals do you own: (number) Always in 

Stable 

Night Stable/ 

Daytime free 

Roaming 

Free  

Roaming 

 

1. Cattle (big)     

2. Cattle (small)     

3. Buffalo (big)     

4. Buffalo (small)     

5. Pig (big)     

6. Pig (small)     

7. Chicken     

8. Other (specify): ________________     

5.  If livestock is stabled: Please indicate shed conditions! 

Animal Stable Codes Shed Condition 

1. Cattle (big) [1].  Shed with soil 

[2].  Shed with concrete 

[3].  Under the house soil 

[4].  Under the house  concrete  

[5]. Others (specify . . . .  .) 

 

Do the stable has a  

Feeding trough present   

Yes [   ] 

No  [   ] 

 

2. Buffalo  

3. Pig  

4. Other (specify): 

___________________ 

 

 

6.  Did you have more or less animals after you installed the biodigester?  

 

1. [     ] less,  

2. [     ] about the same  

3. [     ] more 
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7.  How is the digested bioslurry stored 

 

1. [    ] Flows over to farm yard 

2  [    ] Flows into sufficient size storage area,  

3. [    ] Stored dry, (not with organic matter) with hut 

4. [    ] Flow into large pond or river. 

5. [     ] Stored under dry conditions with other organic matter. 

6. [     ]  other  

 

B. kg dung feed into the biodigester 

8.  How much dung is fed into the biodigester per day on 

average:  

 . . . . . . . . . . . . . . kg/day 

9.  Frequency of feeding the plant?  . . . . . . . . . . . . . : times per day 

10.  Who is generally putting dung into the plant? Mostly    . . . . . .  

Sometimes   . . .  

 

C. Dung Use 

11.  Is all available dung fed into the biodigester  [     ] 1. Yes   

[     ] 2. No. → 

 

12.  How much dung is NOT fed into the biodigester 

per day on average: 

Cows__________    estimated kg per day  

Pigs__________      estimated kg per day  

Buffalo__________  estimated kg per day 

 

 

 

 

 

 

13.  If not all dung goes into digester how is the other 

dung stored 

1. [    ] Stored outside 

2  [    ] Stored in wet area,  

3. [    ] Stored dry, (not with organic matter) 

4. [    ] Bring often to the field 

5. [    ] Flow into large pond or river. 

6. [    ] Confined storage place directly under the stable 

7. [     ] Stored under dry conditions with other organic matter. 

8. [     ] Other  

 

14.  If not, why 

 

[     ] 1. Gas is sufficient as it is 

[     ] 2. Use dung directly as fertilizer  

[     ] 3. Too much work to put into digester 

[     ] 4. Other (specify) . . . . . . . . .  

 

 

 

D. Pre Construction Information 

15.  Who did you get the first information about 

the biodigester from?  

[     ] 1. Provincial Biodigester Programme Office 

[     ] 2. Neighbours / friends / relatives 

[     ] 3. Masons / Constructors 

[     ] 4. Local authorities 

[     ] 5. Others (specify): . . . . . . . . . . . .  

16.  Was this information correct? 

 

[     ] 1. Yes, all correct 

[     ] 2. Yes, some correct and some not  

[     ] 3. No, please explain . . . .  

 

17.  Was the biodigester build in the time specified 

in the contract: 

[     ] 1. Yes, very clear 

[     ] 3. No , Please explain . . . . . . 
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18.  Were the contract conditions and invoicing 

clear to you? (choose one) 

 

[     ] 1. Yes, very clear 

[     ] 2. Yes, somewhat clear  

[     ] 3. No , Please explain . . . . . . 

 

E. Decision making process 

19.  Who was involved in the decision that the plant was 

built? (multiple answers possible) 

 

[     ] 1. Husband 

[     ] 2. Wife  

[     ] 3. Husband and Wife 

[     ] 4. All family (including children extended family) 

20.  Who made the final decision? (choose one) 

 

[     ] 1. Husband 

[     ] 2. Wife  

[     ] 2 Husband and wife 

[     ] 3. All family (including children extended family) 

21.  How did you decide on the plant size? (multiple choice) [     ] 1. Based on family size 

[     ] 2. Based on land available 

[     ] 3. Based on number of livestock 

[     ] 4. Based on the amount of dung available 

[     ] 5. Based on the plant sizes in the neighbourhood 

[     ] 6. Based on proposal by programme staff/mason 

[     ] 7. Based on the amount of money available 

[     ] 8. Other (specify): _____________________ 

22.  What were the reasons to construct the Biodigester? Reason 1: . . . . . . . .  

Reason 2: . . . . .  . . . 

Reason 3: . . . . . . . .   

Open   

 
F. Is the Biodigester Working 

23.  Is the plant currently producing gas  

 

1. [     ] 1. Yes  

2. [     ] 2. No → 

Number of days not working now: __________ days 

24.  Have there been problems with gas 

production in the past 

 

1.  [     ] No.  

2.  [     ] Yes. → What problems. .  . .  . .  . .  . . . . . . . . . . .  

 

Number of days not working since installation: _____ days 

 

25.  

Open  

If biodigester is not in operation:  (Detail very specific):  

 

 

__________________________________________________________ 

 

 
G.  General information about the biodigester 

26.  When was the plant completed:  ____________________ (dd.mm.yyyy) 

27.  Size of the plant: 
 

_____ m
3 

28.  What was total cost of plant?  __________ U.S. Dollars 

29.  Is the composition of the cost known, show cost table [     ] 1. Yes  

[     ] 2. No 

30.  How was the plant financed (not considering subsidy from 1. [     ] Own cash savings only 
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program):  

 

2. [     ] All bank / microfinance  

3. [     ] Some own some Microfinance 

4. [     ]Local money lender 

5. [     ] relatives and/or friends  

6. [     ] savings group 

7. [     ] other (specify): 

31.  If borrowed from which bank and how much 1. [     ] Prasac              Amount in US$ . . . . . . .  

2. [     ] Amret                Amount in US$ . . . . . . . 

 

3. Other:                        Amount in US$ . . . . . .  

32.  If loan: Loan repayment situation? 

 

[     ] 1. Repaying in instalments, no late or overdue 

[     ] 2. Repaid the whole loan already  

[     ] 3. Still repaying some overdue instalments 

[     ] 4. Default 

33.  What is the estimated money saving per biodigester per 

month 

(Or ask per day and multiply with 30) 

Saving per year $: . . . . . . . . . . .  

 

 

34.  What is the expected total time to payback the total 

investment cost? 

Total time 

35.  Did you have to wait a long time from signing the contract 

to completion of the plant? 

 

[     ] 1. Yes, longer than agreed 

[     ] 2. No 

 

 

36.  How many days after completion could you use biogas __________ days 

37.  Do you think the mason was skilful? [     ] 1. Yes, very  

[     ] 2. Ok 

[     ] 3. No, →  Why not . . . . . . . . . . . . . . . .  

38.  How much subsidy did you receive?  __________  U.S. Dollars 

39.  Any problems with getting subsidy?  [     ] 1. No  

[     ] 2. Yes →  Reasons . . . . . . . . .    

 

40.  Is the biodigester build on a good place?  1.  [     ] Good place, no problem 

2.  [     ] It is in the way, bothers me  → 

             Reason . . . . 

41.  Would you build the biodigester again today? 

 

[     ] 1. Yes  

[     ] 2. No → Reason  . . . .  

42.  If you could choose again. Would you build a. .   

 

1.  [     ] Larger size, why . . . . .  

2.  [     ] Same size 

3.  [     ] Smaller size, why . . . . .  

43. – 

Open 

What are the main 3 benefits  from using a biodigesters? 

 

 

Benefit 1: . . . . .  

Benefit 2: . . . . . 

Benefit 3: . . . . . 

44. – 

Open 

What are the negative aspects from using a biodigesters? 

 

Reason 1:  . . . . .  

Reason 2:  . . . . .  

Reason 3:  . . . . .  . 

 

H. Energy Use 
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45.  Before the plant was built: What has been your major 

source of energy: 

 

For cooking . . . . . .  

For lighting . . . . . . .  

 

46.  If you use biogas: What do you use it for 

 

[     ] 1. Cooking. 

[     ] 2. Lighting. 

[     ] 3. Cooking, lighting  

[     ] 4. Cooking, lighting and electricity generation 

[     ] 5. Only electricity 

[     ] 6. Other (specify): 

47.  If you use biogas: Is gas production sufficient for you 

(choose one) 

 

[     ] 1. More than sufficient 

[     ] 2. Sufficient 

[     ] 3. Not sufficient. → Reason: . . . .  . 

48.  If you have too much gas, what do you do with it? [     ]  1.  Vent into the air, 

[     ]  2.  Boil water, 

[     ]  3.  Leave it high pressure 

[     ]  4.  use more lights,  

[     ]  5   Give it to a neighbour 

[     ]  6.  Other . . . . .  . 

 

 

I. Biogas Stoves and lamps 

49.  If you use biogas stoves: Number of biogas stoves and 

type. 

1. [    ] One NBP single burner 

2  [    ] Two NBP single burners 

3. [    ] One Imported single burner 

4. [    ] Two imported single burners 

5. [    ] Imported double burner 

6. Other . . .  

50.  If you use biogas stoves: Hours of biogas used for cooking 

per day (Average)? 

1.  Minutes in the morning    . . . . . . . .  

2.  Minutes at noon (lunch)  . . . . . . . . 

3.  Minutes in the Evening    . . . . . . . . 

51.  Are you satisfied with the biogas stoves [     ] 1. Yes  

[     ] 2. No → Reason  . . . . 

52.  How many minutes do you save with cooking with the biogas  

 

Minutes saved per day: 

 

53.  What do you do with your extra time? . . . . . . . . . . . . . . 

 

 

54.  If you use biogas lights: How many do you have. Nr of biogas lamps . . . . . .   

Nr broken lamps . . . . . . . . 

Nr broking mantel . . . . . .  . 

 

If broken, is it easy to get spare parts 

1: Yes 

2: No, reason . . . . . . . 

55.  How many total biogas lighting hours per day?  

Add all hours up.... 

Lamp 1: . . . . . . . 

Lamp 2: . . . . . . . 

Lamp 3: . . . . . . .  

Lamp 4: . . . . . . . 

Total hours per day: 

56.  Are you satisfied with the biogas lamps? [     ] 1. Yes  

[     ] 2. No → Reason  . . . . 
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57.  How do you use the gas valve on top of the digester? 1. [    ] Keep always open 

2  [    ] Close at night 

3. [    ] Close sometimes 

4. [    ] Close sometimes to check leak 

5. Other . . . . . 

 

58.  How do you use the water drain? 1. [    ] I never drain the water  

2  [    ] I drain sometimes 

3. [    ] I drain every week 

4. Other..... 

59.  Do you use the biogas for anything else beside cooking and 

lighting? 

Other Use: . . . . . . . .  

  

 

60.  Satisfactory level other use? 1. [    ] Very Good  

2. [    ] Good 

3. [    ] Not good 

 

J. Other sources for Cooking and Lighting 

61.  Do you still use other fuels 

for household Cooking 

beside biogas? 

1: [     ]  No 

2: [     ]  Yes, Why, is the biogas not enough . . . . . . . . . .  

62.  If yes..... 

What are your main energy 

sources for household 

Cooking? (measure with 

calibrated Newton scale)) 

Wood bought : . . . . . 

.  

Wood self collected 

Charcoal:  . . . . . 

LPG 3: . . . . .  

Agricultural residue:.  

Amount per week: . . . . . . .kg:    Cost in Riel . . . .   

Amount per week: . . . . . . .kg:    Cost in Riel . . . .   

Amount per week: . . . . . . .kg:    Cost in Riel . . . .   

Amount per week: . . . . . . .kg:    Cost in Riel . . . .   

  

 

 

63.  Do you still use other fuels for 

household Lighting beside 

biogas? 

1: [     ]  No 

2: [     ]  Yes, Why, is the biogas not enough? . . . . . . . . . .  

64.  If yes... 

What are your other sources 

for household Lighting?  

 

1. Battery 1: . . . . . .  

 

2.Kerosene 2:  . . . . 

3. Electricity 3: . . . . . 

4. Other . . .  

Size battery . . . .                 Days per charge: . . .   

Cost per charge: . . . . . . . .  Cost per month: . . . . .  

Amount per month:. . . . . . . lit:       Cost in Riel . . . .   

Amount per month:. . . . . . . kg:      Cost in Riel . . . .   

Amount per month: . . . . . . .kg:     Cost in Riel . . . 

 

65.  Do you still use other stoves 

beside biogas stoves for 

household cooking? 

 

1. Number [    ]  Traditional Lao stove 

2. Number [    ]  Improved Lao Stove 

3. Number [    ]  Three stone stove 

4. Number [    ]  LPG stove (bottled gas)  

5. Number [    ]  Electric rice cooker 

6. Number [    ]  Other  . . . . .  

 

Use . . . . . . . . times per week 

66.  Why do you cook with these stoves?  

67.  Why do you not cook this with biogas?  
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68.  If you still collect wood how many hours do you spend per 

week? 

 

Hours per week . . .  . . . . . . .  . 

 
K. Animal Food preparation 

69.  Do you use fuelwood for animal feed preparation or other purposes 

such as rice wine preparation 

1: [     ]  No 

2: [     ]  Yes, →  

70.  If yes.... 

How much do you use for 

animal food preparation? 

Source 1: . . . . . .  

Source 2:  . . . . . 

Source 3: . . . . . .  

Amount per week: . . . . . . . Unit: . . . . . . . Cost in Riel . . . .   

Amount per week: . . . . . . . Unit: . . . . . . . Cost in Riel . . . .   

Amount per week: . . . . . . . Unit: . . . . . . . Cost in Riel . . . .   

 

If you collect wood how many hours per week. . . . . . .  . . 

 

L. Water supply 

 

71.  Are there any problems with water supply?   

 

72.  How much time do you need to collect water every day during dry season? (minutes)  

73.  How much time do you need to collect water every day during wet season? (minutes)  

74.  With the biodigester do you need more or less time to 

collect water? 

1. [     ]  More time, minutes day. . . .  

2. [     ]  Same  

3. [     ]  Less time 

 
M. Toilet 

75.  What is the sanitary situation of your 

household? (choose one) 

  

1. [     ]  Toilet (not connected to the biodigesters 

2. [     ]  Toilet connected to the biodigester (monitor) 

3. [     ]  No toilet, why not . . .  . .  → 

 

 

76.   Has the biodigester a pipe to connect a toilet in the future? 1. [     ]  Yes 

2. [     ] No   

 
N. Health and Environment 

77.  Has the health of family members improved 

(less sickness) after installation of the 

biodigester? 

1. [     ]  Improved 

2. [     ]  Same 

3. [     ]  More sickness, reason . . . . . 

  
78.  Has the health of animals improved (less 

sickness) after installation of the biodigester? 

1. [     ]  Improved 

2. [     ]  Same 

3. [     ]  More sickness, reason . . . . . 

 

79.  Is the kitchen cleaner, when cooking with 

biogas? 

1. [     ]  Cleaner 

2. [     ]  Same 

3. [     ]  Less clean, reason . . . .  

80.  Perceived benefits cooking with biogas 

compared to cooking before? 

Benefits: 
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81.  Is the farm yard, around the house cleaner 

compared to before the biogidester? 

1. [     ]  Cleaner 

2. [     ]  Same 

3. [     ]  Less clean, reason . . . . . 

 

 
O. Plant Output: Bioslurry 

82.  Do you use the bioslurry  [     ] 1 Yes   → 

[     ] 2 No → 

83.  →   If no, what is the reason  

84.  →   If no, what do you do with slurry?  

85.  If yes, how do you use the slurry   

86.  Since I use bioslurry, the yield of crops has 1. [     ] Increased   

2. [     ] No Change  

3. [     ] Decreased 

87.  Do you still us chemical fertilizer?  1: [     ]  No 

2: [     ]  Yes, Why, is the bioslurry not enough/good . . . 

. . . . . . .  

88.  
How much chemical fertilizer do you use now? 

Type 1: . . . . . .  

 

Type 2:  . . . . . 

 

kg year:  

 

kg year:  

Cost year:  

 

Cost year: 

89.  
How much chemical fertilizer did you use before the 

biodigesters? 

Type 1: . . . . . .  

 

Type 2:  . . . . . 

 

kg year:  

 

kg year:  

Cost year:  

 

Cost year: 

90.  Do you save on chemical fertilizer because of the 

biodigester 

1. [     ]  Use same amount 

2. [     ]  Use more  

3. [     ]  Use less,     how much less per year . . . . .US$ 

91.  How do you compare the quality of bioslurry with 

Chemical fertilizer? 

 . . . . . . 

 
P.  Documentation and Training (NBP please check leaflets and other material) 

92.  Did you receive documentation? 1. [     ]  No   

2. [     ]  Yes;  if yes 

What kinds of documents did you receive from the program. Select all that applies in table below. 

How many of each document did you receive. Fill in table below. 

Have the documents been useful to you. Fill in table below. 

No.  Document Amount Very useful             Useful             Not - useful                        

93.  Leaflet General information  1. [   ]                         2. [   ]                     3. [   ]            

94.  Leaflet Bioslurry/Slurry Manual  1. [   ]                      2. [   ]                   3. [   ]            

95.  Poster  1. [   ]                      2. [   ]                   3. [   ]            

96.  User manual biodigester   1. [   ]                      2. [   ]                   3. [   ]            

97.  User manual bioslurry (can I see)  1. [   ]                      2. [   ]                   3. [   ]            

98.  Warranty certificate  1. [   ]                      2. [   ]                   3. [   ]            
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99.  Home poster  1. [   ]                      2. [   ]                   3. [   ]            

100.  Other (specify): _____________  1. [   ]                      2. [   ]                   3. [   ]            

 

101.  Was training provided to you on how to operate biogas 

plant? 

[    ] 1. Yes  

[    ] 2. No 

102.  If yes, from whom (choose one) [     ] 1. Mason / Constructor 

[     ] 2. Provincial Biodigester ProgrammeOffice 

[     ] 3. Biogas user training day 

[     ] 4. Friends and/or relatives who also own a plant 

[     ] 5. Can't remember. 

[     ] 6. Other (specify): _______________________________ 

103.  Is a bioslurry training provided [     ] 1. No Training provided 

[     ] 2. Training by NBP government representatives 

[     ] 5. Other (specify): _______________________________ 

 

Q. After Sales Service 

104.  Is a guarantee certificate provided and 

completely filled in: 

(Check document) 

1. [    ] Provided and filled in 

2  [    ] Provided but not filled in 

3. [    ] Not provided 

105.  Are the guaranteed conditions clear 1. [    ] Yes Clear 

2  [    ] Not clear, reason . . . . . . 

106.  Are the guaranteed conditions good 1. [    ] Good 

2. [    ] Not good, reason 

107.  What is written on the back of the 

guarantee card? 

 . . . .  

108.  Does mason come to supervise the plant  [     ] 1. Yes  

[     ] 2. No 

109.  1
st
 control visit Month after installation . . . . What did he do: 

 

 

 Following control visits Number of control visits . . . .  What did he do: 

110.  Is there a problem with the plant that the 

mason did not look at? 

Problem: . . . .  

111.  Are there any problems of complains 

towards? 

1.  [    ] the mason  . . . . .  

 

2.  [     ] or NBP government official . . . . .  

 

R. General perceptions on biodigester use 

112.  Does, overall, the performance of the plant match your 

expectations?  

[     ] 1. Yes   

[     ] 2. No, reasons . . .  

113.  Did the biodigester reduce the overall time you need to 

spend on household activities? Extra work feeding 

biodigester compared to easy on wood collection and 

cooking?  

Minutes per day saved by Wife           . . . . . . . . 

Minutes per day saved by Husband    . . .  . . . . 

Minutes per day saved by Children    . . . . . . . 

114.  Has the use of the plant led to changes in animal 

husbandry and manure collection (way animals are kept, 

More choices possible  

1. [    ] More animals, 
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stable improvements, frequency of manure collection, 

cultivation of fodder crops, …)? 

 

. 

2  [    ] New Kitchen 

3. [    ] New Toilet 

4. [    ] Higher Harvest 

5. [    ] Cleaner farmyard 

6. Other . . . .  

7. Other . . . . . 

S.  General Information 

115.  Name of person interviewed: ______________________________ Male [   ]    Female [   ] 

116.  Province:   

117.  District:  

118.  Village:   

119.  How far from District town in km:   

120.  Telephone number  

121.  Household size:  . . . . . . . . . . . . . .  nr of people, 

122.  Husband  

 (0: illiterate / 1: primary / 2: junior high school / 3: high 

school / 4: University degree)____________ 

Main occupation: . . . .  . . .  

 

School level: . . . . .  
123.  Wife 

(0: illiterate / 1: primary / 2: junior high school / 3: high 

school / 4: University degree)____________ 

Main occupation: . . . .  . . .  

 

School level: . . . . . 

124.  How many children (below 18 years) ________________ 

125.  Do all children go to school  reason why Yes [   ]   

No   [   ], If no why . . . . .  . 

126.  Daily expenditure. 

How much do you spend per day, on food, education, travel, 

etc?  

. . . . . . . . . . . . . . . . . . in Dollar 

127.  What other main expenditures did you have last year Expenditure: . . . . . . . . . . . . . $$: . . . . . . . .  

Expenditure: . . . . . . . . . . . . . $$: . . . . . . . . 

Expenditure: . . . . . . . . . . . . . $$: . . . . . . . . 

Expenditure: . . . . . . . . . . . . . $$: . . . . . . . . 

128.  Self-assessment of socio-economic status: (choose 

one) 

 

[     ] 1. Poor.  

[     ] 2. Can make a living. 

[     ] 2. Not rich not poor 

[     ] 2. Better off than average 

[     ] 3. Well Off. 

129.  Farm size:  (1hectare is 100 x 100 meters) Nr hectare: . . . .  .  

130.  Land title? 

 

[     ] 1. Yes. 

[     ] 2. No. 

 
T. 1.2 Farm economics 

131.  
What are monthly incomes sources:  

(Government, NGO, shop etc) 

Source:  

Source:  

Source:  

 

Per month in $$: . . .  

Per month in $$: . . .  

Per month in $$: . . .  

 132.  
What are yearly incomes after deducting costs: 

(Rice growing, pigs, cows) 

Source:  

Source:  

Source:  

 

Per year in $$: . . .  

Per year in $$: . . .  

Per year in $$: . . .  

 
 

Interview reviewed on all questions by: ________________ 

Pictures:  
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1. Picture of completed first page of the interview ( make sure you see interview nr). 

2. House from the front 

3. Overview Biodigester 

4. View on the slurry pit 

5. Pig Sty 

6. Cow shed 

7. Biogas Stoves 

8. If traditional wood/charcoal stove 

9. Gas valve/pressure 

10. Gas valve clock………………………kwh 
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Annex 3 List of descriptive, of all questions, with minimum, maximum, sum, mean, 

standard deviation and average over 139 interviews. 
 

  N Minimum Maximum Sum Mean 

(average 

over valid 

answers) 

Std. Deviation Average 

over 139 

Interviews 

1 NBP Survey NR 139 1 150 10806 77.74 43.11 77.74 

2 Plant ID from NBP database  139      0.00 

3 Plant  ID from the interview  139      0.00 

4 Type of house 139 1 6 602 4.33 0.86 4.33 

5 Number of big cattles in stable 139 0 9 86 0.62 1.58 0.62 

6 Number of big cattles in stable 

during night and day time 

roaming 

139 0 9 324 2.33 2.03 2.33 

7 Number of big cattles free 

roaming 

139 0 12 22 0.16 1.20 0.16 

8 Number of big cattles in total 139 0 14 428 3.08 2.19 3.08 

9 Number of small cattles in 

stable 

139 0 2 9 0.06 0.32 0.06 

10 Number of small cattles in 

stable during the night and 

daytime roaming 

139 0 5 70 0.50 0.94 0.50 

11 Number of small cattles in 

free roaming 

139 0 0 0 0.00 0.00 0.00 

12 Number of small cattles in 

total 

139 0 5 77 0.55 0.95 0.55 

13 Number of big baffalo in 

stable 

139 0 3 3 0.02 0.25 0.02 

14 Number of big baffalos in 

stable during night and day 

time roaming 

139 0 5 15 0.11 0.66 0.11 

15 Number of big baffalos free 

roaming 

139 0 3 7 0.05 0.35 0.05 

16 Number of big baffalos in total 139 0 5 25 0.18 0.77 0.18 

17 Number of small baffalo in 

stable 

139 0 0 0 0.00 0.00 0.00 

18 Number of small baffalos in 

stable during night and day 

time roaming 

139 0 0 0 0.00 0.00 0.00 

19 Number of small baffalos free 

roaming 

139 0 2 4 0.03 0.24 0.03 

20 Number of small baffalos in 

total 

139 0 2 4 0.03 0.24 0.03 

21 Number of big pigs in stable 139 0 15 219 1.58 2.89 1.58 

22 Number of big pigs in stable 

during night and day time 

roaming 

139 0 6 18 0.13 0.67 0.13 

23 Number of big pigs free 

roaming 

139 0 4 5 0.04 0.35 0.04 
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24 Number of big pigs in total 139 0 15 240 1.73 2.89 1.73 

25 Number of small pigs in stable 139 0 12 116 0.83 2.28 0.83 

26 Number of small pigs in stable 

during night and day time 

roaming 

139 0 2 5 0.04 0.25 0.04 

27 Number of small pigs free 

roaming 

139 0 7 8 0.06 0.60 0.06 

28 Number of small pigs in total 139 0 12 129 0.93 2.33 0.93 

29 Number of chicken in stable 139 0 15 32 0.23 1.51 0.23 

30 Number of chicken in stable 

during night and day time 

roaming 

139 0 100 809 5.82 14.87 5.82 

31 Number of chicken free 

roaming 

139 0 100 770 5.54 13.69 5.54 

32 Number of chicken in total 139 0 100 1606 11.55 18.47 11.55 

33 Number of other animal in 

stable 

139 0 1500 2261 16.27 140.01 16.27 

34 Number of other animal in 

stable during night and day 

time roaming 

139 0 20 142 1.02 3.45 1.02 

35 Number of other animal free 

roaming 

139 0 1100 1265 9.10 93.36 9.10 

36 Number of other animal in 

total 

139 0 1500 3668 26.39 167.27 26.39 

37 Shed Condition of big cattle 122 1 5 209 1.71 1.06 1.50 

38 Feeding trough present of big 

cattle 

123 1 2 125 1.02 0.13 0.90 

39 Shed Condition of baffalo 10 2 5 35 3.50 1.18 0.25 

40 Feeding trough present of 

baffalo 

10 1 2 14 1.40 0.52 0.10 

41 Shed Condition of pig 81 1 5 167 2.06 0.80 1.20 

42 Feeding trough present of pig 80 1 2 81 1.01 0.11 0.58 

43 Shed Condition of other 

animal 

55 1 5 151 2.75 1.91 1.09 

44 Feeding trough present of 

other animal 

55 1 2 79 1.44 0.50 0.57 

45 Number of animal after 

installation of biodigester 

132 1 3 265 2.01 0.73 1.91 

46 How is the digested bioslurry 

stored? 

134 1 5 481 3.59 1.49 3.46 

47 Kilogram of dung fed into the 

biodigester per day on 

average 

134 10 100 4832 36.06 17.11 34.76 

48 Frequency of feeding the plant 134 0.33 3 142.66 1.06 0.34 1.03 

49 Is all available dung fed into 

the biodigester? 

133 1 2 177 1.33 0.47 1.27 

50 Gas is sufficient as it is 136 0 1 10 0.07 0.26 0.07 

51 Too much work to put into 

digester 

138 0 1 18 0.13 0.34 0.13 

52 Use dung directly as fertilizer 138 0 1 4 0.03 0.17 0.03 
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53 Other (specify) 137 0 1 16 0.12 0.32 0.12 

54 How much cow dung is NOT 

fed into the biodigester per 

day on average? 

44 0 40 515 11.70 11.99 3.71 

55 How much pig dung is NOT fed 

into the biodigester per day 

on average? 

44 0 35 196 4.45 7.35 1.41 

56 How much buffalo dung is 

NOT fed into the biodigester 

per day on average? 

44 0 10 10 0.23 1.51 0.07 

57 How is the other dung stored? 42 1 8 245 5.83 1.67 1.76 

58 Who did you get the first 

information about the 

biodigester from? 

136 1 5 281 2.07 1.28 2.02 

59 Was this information correct? 136 1 2 157 1.15 0.36 1.13 

60 Was the biodigester built in 

the time specified in the 

contract? 

136 1 2 153 1.13 0.33 1.10 

61 Were the contract conditions 

and invoicing clear to you? 

(Choose one) 

136 1 3 232 1.71 0.82 1.67 

62 Husband 138 0 1 26 0.19 0.39 0.19 

63 2. Wife 138 0 1 22 0.16 0.37 0.16 

64 Husband and wife 134 0 1 71 0.53 0.50 0.51 

65 All family (including children 

extended family) 

139 0 1 34 0.24 0.43 0.24 

66 Other 138 0 1 5 0.04 0.19 0.04 

67 Husband 137 0 1 26 0.19 0.39 0.19 

68 2. Wife 135 0 1 18 0.13 0.34 0.13 

69 Husband and wife 136 0 1 65 0.48 0.50 0.47 

70 All family (including children 

extended family) 

139 0 1 22 0.16 0.37 0.16 

71 Other 138 0 1 6 0.04 0.20 0.04 

72 Based on family size 137 0 1 75 0.55 0.50 0.54 

73 Based on land available 137 0 1 4 0.03 0.17 0.03 

74 Based on number of livestock 138 0 1 33 0.24 0.43 0.24 

75 Based on the amount of dung 

available 

137 0 1 36 0.26 0.44 0.26 

76 5. Based on the plant sizes in 

the neighbourhood 

138 0 1 4 0.03 0.17 0.03 

77 Based on proposal by 

programme staff/ mason 

138 0 1 12 0.09 0.28 0.09 

78 Based on the amount of 

money available 

137 0 1 17 0.12 0.33 0.12 

79 Other (specify) 138 0 1 8 0.06 0.23 0.06 

80 Is the plant currently 

producing gas? 

139 1 2 145 1.04 0.20 1.04 

81 Number of day not working 

now 

6 1 1095 2153 358.83 403.23 15.49 
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82 Have there been problems 

with gas production in the 

past?  

137 1 2 163 1.19 0.39 1.17 

83 Number of day not working 

since installation 

25 0 730 1521 60.84 156.85 10.94 

84 Size of plant 138 4 10 762 5.52 1.44 5.48 

85 What was total cost of plant? 138 98 800 65434 474.16 105.13 470.75 

86 Is the composition of the cost 

known? 

135 1 2 159 1.18 0.38 1.14 

87 Own cash saving 137 0 1 58 0.42 0.50 0.42 

88 All bank/ microfinance 137 0 1 65 0.47 0.50 0.47 

89 some own some micro 138 0 1 6 0.04 0.20 0.04 

90 Local money lender 138 0 1 5 0.04 0.19 0.04 

91 Relatives and/ or friend 138 0 0 0 0.00 0.00 0.00 

92 Saving group 138 0 0 0 0.00 0.00 0.00 

93 Others (specify) 138 0 1 1 0.01 0.09 0.01 

94 Other (specify) 135 0 0 0 0.00 0.00 0.00 

95 Prasac 136 0 1 44 0.32 0.47 0.32 

96 Amreth 138 0 1 20 0.14 0.35 0.14 

97 Other  138 0 1 1 0.01 0.09 0.01 

98 Amount borrow from Prasac 53 0 1000 31350 591.51 261.97 225.54 

99 Amount borrowed from 

Amreth 

21 250 1000 14050 669.05 252.72 101.08 

100 Amount borrowed from other 2 400 500 900 450.00 70.71 6.47 

101 Loan repayment situation? 74 1 3 121 1.64 0.56 0.87 

102 What is the estimated money 

saving per biodigester per 

month 

136 0.15 75 1978.1 14.54 10.04 14.23 

103 What is the expected total 

time to payback the total 

investment cost? 

125 3 168 5746 45.97 31.62 41.34 

104 Did you have to wait a long 

time from signing the con-

tract to completion of the 

plant? 

136 1 2 231 1.70 0.46 1.66 

105 How many days after 

completion could you use bio-

gas? 

137 1 20 867 6.33 4.00 6.24 

106 Do you think the mason was 

skilful? 

136 1 3 191 1.40 0.55 1.37 

107 How much subsidy did you 

receive?  

137 15 150 19215 140.26 21.90 138.24 

108 Any problems with getting 

subsidy?  

136 1 2 151 1.11 0.31 1.09 

109 Is the biodigester build on a 

good place?  

137 1 2 145 1.06 0.24 1.04 

110 Would you build the 

biodigester again today? 

137 1 2 168 1.23 0.42 1.21 

111 If you could choose again. 137 1 3 242 1.77 0.49 1.74 
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Would you build a... 

112 Wood 137 0 1 131 0.96 0.21 0.94 

113 charcoal 135 0 1 24 0.18 0.38 0.17 

114 LPG 139 0 1 14 0.10 0.30 0.10 

115 Electric 138 0 1 1 0.01 0.09 0.01 

116 Battery 136 0 1 110 0.81 0.39 0.79 

117 Kerosene 137 0 1 36 0.26 0.44 0.26 

118 Grid EDC 138 0 1 10 0.07 0.26 0.07 

119 Grid REE 138 0 1 3 0.02 0.15 0.02 

120 Cooking 138 0 1 55 0.40 0.49 0.40 

121 Lighting 137 0 1 2 0.01 0.12 0.01 

122 Cooking and lighting 133 0 1 72 0.54 0.50 0.52 

123 Cooking, lighting, and 

electricity 

138 0 1 3 0.02 0.15 0.02 

124 Only electricity 138 0 0 0 0.00 0.00 0.00 

125 Other use 138 0 1 3 0.02 0.15 0.02 

126 If you use biogas: Is gas 

production sufficient for you 

(choose one) 

131 1 3 225 1.72 0.69 1.62 

127 Vent into the air 137 0 1 1 0.01 0.09 0.01 

128 Boil water 138 0 1 14 0.10 0.30 0.10 

129 Leave it hight pressure 137 0 1 51 0.37 0.49 0.37 

130 Use more lights 138 0 1 2 0.01 0.12 0.01 

131 Give it to a neighbor 138 0 1 2 0.01 0.12 0.01 

132 Other use 138 0 1 3 0.02 0.15 0.02 

133 One NBP single burner 138 0 1 24 0.17 0.38 0.17 

134 Two NBP single burners 136 0 1 101 0.74 0.44 0.73 

135 One imported single burner 138 0 1 3 0.02 0.15 0.02 

136 Two imported single burners 138 0 1 1 0.01 0.09 0.01 

137 Imported double burners 137 0 1 8 0.06 0.24 0.06 

138 Other use 138 0 1 20 0.14 0.35 0.14 

139 Number of type1 18 1 1 18 1.00 0.00 0.13 

140 Number of type 2 61 1 1 61 1.00 0.00 0.44 

141 Number of type 3 2 1 1 2 1.00 0.00 0.01 

142 Number of type 4 1 1 1 1 1.00 . 0.01 

143 Number of type 5 10 1 1 10 1.00 0.00 0.07 

144 Number of type 6 17 1 1 17 1.00 0.00 0.12 

145 Minutes used in the morning 132 0 80 2585 19.58 15.30 18.60 

146 Minutes used in the afternoon 134 0 120 4226 31.54 19.73 30.40 

147 Minutes used in the evening 134 0 120 4215 31.46 19.67 30.32 

148 Are you satisfied with the 

biogas stoves? 

134 1 2 135 1.01 0.09 0.97 

149 How many minutes do you 

save with cooking with the 

biogas ? 

131 0 240 9729 74.27 46.07 69.99 
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150 NR of biogas lamps 124 0 5 265 2.14 1.06 1.91 

151 NR of broken lamps 115 0 10 160 1.39 1.68 1.15 

152 NR of broken mantel 97 0 30 608 6.27 8.05 4.37 

153 If broken, is it easy to get 

spare parts 

124 1 2 146 1.18 0.38 1.05 

154 Lighting minutes of lamp 1 per 

day 

114 0 600 9575 83.99 102.93 68.88 

155 Lighting minutes of lamp 2 per 

day 

79 0 480 5575 70.57 94.40 40.11 

156 Lighting minutes of lamp 3 per 

day 

41 0 120 875 21.34 37.80 6.29 

157 Lighting minutes of lamp 4 per 

day 

9 0 60 90 10.00 21.21 0.65 

158 Total of lighting minutes per 

day 

101 0 960 14715 145.69 176.88 105.86 

159 Are you satisfied with the 

biogas lamps? 

123 1 2 151 1.23 0.42 1.09 

160 How do you use the gas valve 

on top of the digester? 

134 1 5 470 3.51 1.83 3.38 

161 How do you use the water 

drian? 

134 1 4 377 2.81 0.82 2.71 

162 Satisfactory level other use? 81 1 3 117 1.44 0.52 0.84 

163 Do you still use other fuels for 

household Cooking beside 

biogas? 

136 1 2 161 1.18 0.39 1.16 

164 Wood bought 138 0 1 4 0.03 0.17 0.03 

165 Wood self-collected 135 0 1 28 0.21 0.41 0.20 

166 Charcoal 138 0 1 11 0.08 0.27 0.08 

167 LPG 3 138 0 1 2 0.01 0.12 0.01 

168 Others 138 0 1 1 0.01 0.09 0.01 

169 Amount in Kg of wood bought 3 2.3 21 27.3 9.10 10.34 0.20 

170 Amount in riel of wood bought 3 962 3500 6462 2154.00 1275.99 46.49 

171 Amount in Kg of wood self-

collected 

14 1 35 136.63 9.76 10.41 0.98 

172 Amount in riel of wood 

collected 

12 500 17500 64500 5375.00 5048.69 464.03 

173 Amount in Kg of charcoal 12 0.5 15 52 4.33 3.87 0.37 

174 Amount in riel of charcoal 12 1000 7000 40800 3400.00 1954.02 293.53 

175 Amount in Kg of LGP3 3 0.5 10 11.4 3.80 5.37 0.08 

176 Amount in riel of LPG 3 3 3000 6500 13400 4466.67 1817.51 96.40 

177 Amount in Kg of other energy 

for cooking 

0       

178 Amount in riel of other energy 

for cooking 

0       

179 Rank1 4 1 2 5 1.25 0.50 0.04 

180 Rank 2 12 1 2 14 1.17 0.39 0.10 

181 Rank 3 10 1 1 10 1.00 0.00 0.07 

182 Rank 4 2 1 2 3 1.50 0.71 0.02 
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183 Rank 5 0       

184 Do you still use other fuels for 

household Lighting beside 

biogas? 

133 1 2 248 1.86 0.34 1.78 

185 Baterry 137 0 1 76 0.55 0.50 0.55 

186 Other 138 0 1 3 0.02 0.15 0.02 

187 Size of the baterry 79 40 210 5140 65.06 23.80 36.98 

188 Day per charge 79 2 30 578 7.32 4.87 4.16 

189 Cost per charge 79 1000 3000 132200 1673.42 401.51 951.08 

190 Cost per month 79 1500 170000 868100 10988.61 19437.20 6245.32 

191 Amount of litter of kerosene 

per month 

15 0.5 1 11.6 0.77 0.25 0.08 

192 Cost of kerosene in riel 15 2000 5000 51700 3446.67 1174.04 371.94 

193 Amount of kw of electricity 

per month 

36 5 55 637 17.69 12.11 4.58 

194 Cost of Electricity in riel 36 6000 68000 801050 22251.39 14438.98 5762.95 

195 Amount of kg of other per 

month 

1 20 20 20 20.00 . 0.14 

196 Cost of other in riel 1 96000 96000 96000 96000.00 . 690.65 

197 Traditional lao stove 138 0 1 10 0.07 0.26 0.07 

198 Improved lao stove 138 0 1 40 0.29 0.46 0.29 

199 Three stone stove 137 0 1 31 0.23 0.42 0.22 

200 LPG Gas 138 0 1 1 0.01 0.09 0.01 

201 Electric rice cooker 138 0 0 0 0.00 0.00 0.00 

202 Other 138 0 1 2 0.01 0.12 0.01 

203 Number of traditional lao 

stove 

4 1 2 5 1.25 0.50 0.04 

204 Number of improved lao stove 19 1 3 22 1.16 0.50 0.16 

205 Number of three stone stove 8 1 1 8 1.00 0.00 0.06 

206 Number of LGG 3  0      0.00 

207 Number of electric rice cooker 0      0.00 

208 Number of other stoves 2 1 1 2 1.00 0.00 0.01 

209 Use times per week 25 0.02 21 141.27 5.65 4.53 1.02 

210 If you still collect wood how 

many hours do you spend per 

week? 

32 0 420 2220 69.38 96.04 15.97 

211 Do you use fuelwood for 

animal feed preparation or 

other pur-poses such as rice 

wine preparation? 

134 1 2 178 1.33 0.47 1.28 

212 Amount of source 1 per week 44 3 350 1941.5 44.13 60.31 13.97 

213 Cost of in riel of source 1 43 500 35000 374960 8720.00 7299.86 2697.55 

214 Amount of source 2 per week 0       

215 Cost of in riel of source 2 0       

216 Amount of source 3 per week 0       

217 Cost of in riel of source 3 0       

218 If collect wood, how many 14 0 120 653 46.64 37.35 4.70 
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hours per week 

219 Are there any problems with 

water supply? 

135 1 2 236 1.75 0.44 1.70 

220 How much time do you need 

to collect water every day 

during dry season? (minutes) 

132 0 240 3050 23.11 32.71 21.94 

221 How much time do you need 

to collect water every day 

during wet season? (minutes) 

130 0 240 1138 8.75 25.29 8.19 

222 With the biodigester do you 

need more or less time to 

collect water? 

134 1 3 197 1.47 0.56 1.42 

223 If more time need, how many 

minutes per day 

73 0 30 557 7.63 5.71 4.01 

224 What is the sanitary situation 

of your household? (choose 

one) 

139 1 3 211 1.52 0.83 1.52 

225 Has the biodigester a pipe to 

connect a toilet in the future? 

126 1 2 218 1.73 0.45 1.57 

226 Has the health of family 

members improved (less 

sickness) after installation of 

the biodigester? 

135 1 3 226 1.67 0.49 1.63 

227 Has the health of animals 

improved (less sickness) after 

installation of the biodigester? 

134 1 3 232 1.73 0.49 1.67 

228 Is the kitchen cleaner, when 

cooking with biogas? 

134 1 2 150 1.12 0.33 1.08 

229 Is the farm yard around the 

house cleaner compared to 

before the biogidester? 

133 1 3 163 1.23 0.44 1.17 

230 Do you use the bioslurry?  134 1 2 140 1.04 0.21 1.01 

231 Since I use bioslurry, the yield 

of crops has 

124 1 2 139 1.12 0.33 1.00 

232 Do you still use chemical 

fertilizer?  

131 1 2 253 1.93 0.25 1.82 

233 Kg of type 1 per year 125 10 1350 23450 187.60 226.34 168.71 

234 Cost of in riel of type 1 125 98 2970000 51541161 412329.29 446402.44 370799.72 

235 Kg of type 2 per year 89 5 3750 20260 227.64 470.33 145.76 

236 Cost of in riel of type 2 89 98 10500000 47275098 531180.88 1233506.44 340108.62 

237 Kg of type 3 per year 11 50 1000 1925 175.00 275.91 13.85 

238 Cost of in riel of type 3 11 70000 1500000 3785000 344090.91 396338.35 27230.22 

239 Kg of type 1 per year before 

using biodigester 

124 10 1350 27517.5 221.92 229.00 197.97 

240 Cost of in riel of type 1 before 

using biodigester 

124 98 6000000 66333348 534946.35 676212.89 477218.33 

241 Kg of type 2 per year before 

using biodigester 

94 5 3750 20127.5 214.12 424.64 144.80 

242 Cost of in riel of type 2 before 

using biodigester 

94 98 10500000 48271598 513527.64 1127886.10 347277.68 

243 Kg of type 3 per year before 7 50 1000 1550 221.43 347.44 11.15 
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using biodigester 

244 Cost of in riel of type 3 before 

using biodigester 

7 120000 1500000 2825000 403571.43 512532.23 20323.74 

245 Do you save on chemical 

fertilizer because of the 

biodigester? 

122 1 3 264 2.16 0.96 1.90 

246 If used less, how much less 

per year 

72 3.75 287.5 5289.23 73.46 54.16 38.05 

247 How do you compare the 

quality of bioslurry with 

chemical fertilizer? 

127 1 3 145 1.14 0.39 1.04 

248 Have you ever received any 

document? 

136 1 2 269 1.98 0.15 1.94 

249 Leaflet General information 62 1 2 82 1.32 0.47 0.59 

250 Leaflet Bioslurry/Slurry 

Manual 

65 1 2 78 1.20 0.40 0.56 

251 Poster 54 1 3 67 1.24 0.47 0.48 

252 User manual biodigester  97 1 2 129 1.33 0.47 0.93 

253 User manual bioslurry (can I 

see) 

67 1 2 87 1.30 0.46 0.63 

254 Warranty certificate 116 1 3 147 1.27 0.46 1.06 

255 Home poster 55 1 2 71 1.29 0.46 0.51 

256 Other (specify1) 17 1 3 23 1.35 0.61 0.17 

257 Other (specify 2) 3 1 3 6 2.00 1.00 0.04 

258 Amount of leaflets 139 0 6 74 0.53 0.77 0.53 

259 Amount of bioslurry 139 0 3 74 0.53 0.64 0.53 

260 Amount of poster 139 0 3 58 0.42 0.56 0.42 

261 Amount of user manual 139 0 3 104 0.75 0.54 0.75 

262 Amount of user manual 

bioslurry 

139 0 3 78 0.56 0.57 0.56 

263 Amount of certificate 139 0 3 111 0.80 0.45 0.80 

264 Amount of home posters 139 0 3 56 0.40 0.56 0.40 

265 Amount of other document 1 139 0 2 19 0.14 0.38 0.14 

266 Amount of other document 2 139 0 1 1 0.01 0.08 0.01 

267 Was training provided to you 

on how to operate biogas 

plant? 

135 1 2 176 1.30 0.46 1.27 

268 If yes, from whom (choose 

one) 

94 1 6 209 2.22 1.28 1.50 

269 Is a bioslurry training provided 134 1 3 240 1.79 0.73 1.73 

270 Is a guarantee certificate 

provided and completely filled 

in? 

135 1 3 166 1.23 0.59 1.19 

271 Are the guaranteed conditions 

clear? 

131 1 2 177 1.35 0.48 1.27 

272 Are the guaranteed conditions 

good? 

106 1 2 109 1.03 0.17 0.78 

273 Does mason come to 

supervise the plant? 

136 1 2 143 1.05 0.22 1.03 
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274 Month after installation 135 0 365 5805 43.00 67.70 41.76 

275 Number of control visit 123 0 20 350 2.85 2.93 2.52 

276 The mason 138 0 1 12 0.09 0.28 0.09 

277 NBP governmental official 138 0 1 1 0.01 0.09 0.01 

278 Does, overall, the 

performance of the plant 

match your expectations?  

136 1 2 142 1.04 0.21 1.02 

279 Minutes per day save by wife 131 0 180 7325 55.92 43.96 52.70 

280 Minutes per day save by 

husband 

128 0 180 4670 36.48 47.33 33.60 

281 Minutes per day save by 

children 

115 0 180 1835 15.96 30.15 13.20 

282 More animal 138 0 1 13 0.09 0.29 0.09 

283 New kitchen 138 0 1 8 0.06 0.23 0.06 

284 New toilet 138 0 1 8 0.06 0.23 0.06 

285 Higher harvest 138 0 1 7 0.05 0.22 0.05 

286 Cleaner farm yard 136 0 1 87 0.64 0.48 0.63 

287 Other 1 138 0 1 32 0.23 0.42 0.23 

288 Other 2 138 0 1 2 0.01 0.12 0.01 

289 Sex of person interviewed 134 1 2 211 1.57 0.50 1.52 

290 How far from the district 

town? 

130 1 60 1401 10.78 9.50 10.08 

291 Household size 139 2 11 694 4.99 1.52 4.99 

292 Education of husband 124 0 4 194 1.56 0.85 1.40 

293 School level of husband 94 0 12 605 6.44 3.04 4.35 

294 Education of wife 135 0 4 176 1.30 0.85 1.27 

295 School level of wife 102 0 12 530 5.20 3.39 3.81 

296 Number of children under 18 

years 

133 0 5 198 1.49 1.22 1.42 

297 Do all children go to school  

reason why? 

125 1 2 139 1.11 0.32 1.00 

298 How much do you spend per 

day on food, education, travel, 

etc? 

136 0.6 25 652.55 4.80 3.09 4.69 

299 Amount of expenditure 1 98 0 12000 187945.5 1917.81 2451.15 1352.13 

300 Amount of expenditure 2 39 70 14250 57265 1468.33 2478.17 411.98 

301 Amount of expenditure 3 8 50 1800 6925 865.63 633.43 49.82 

302 Amount of expenditure 4 1 1675 1675 1675 1675.00 . 12.05 

303 Amount of expenditure 5 0       

304 Self-assessment of socio-

economic status? 

138 2 5 465 3.37 0.62 3.35 

305 Farm size:  (1hectare is 100 x 

100 meters) 

137 0.2 22 342.92 2.50 2.59 2.47 

306 Land title 138 1 2 157 1.14 0.35 1.13 

307 Amount of income from 

source 1 

55 0 1000 4804.6 87.36 141.33 34.57 

308 Amount of income from 

source 2 

12 10 550 2018 168.17 164.62 14.52 
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309 Amount of income from 

source 3 

0       

310 Amount of income from 

source 4 

0       

311 Amount of net income from 

source 1 

132 0.98 5475 97318.45 737.26 858.19 700.13 

312 Amount of net income from 

source 2 

81 0.5 4500 43850.4 541.36 822.39 315.47 

313 Amount of net income from 

source 3 

31 1.5 2737.5 16827.5 542.82 734.28 121.06 

314 Amount of net income from 

source 4 

2 750 1800 2550 1275.00 742.46 18.35 

315 Van clock 131 0 16 992.96 7.58 3.37 7.14 

316 Bcow_percent 139 0 1 122 0.88 0.33 0.88 

317 Scow_percent 139 0 1 46 0.33 0.47 0.33 

318 Bigbaffalo_percent 139 0 1 8 0.06 0.23 0.06 

319 Smallbaffalo_percent 139 0 1 2 0.01 0.12 0.01 

320 Bigpig_percent 139 0 1 67 0.48 0.50 0.48 

321 Smallpig_percent 139 0 1 29 0.21 0.41 0.21 

322 Chicken_percent 139 0 1 93 0.67 0.47 0.67 

323 otheranimal_percent 139 0 1 29 0.21 0.41 0.21 

324 Q87_CHEMICAL = 2 (FILTER) 130 0 1 121 0.93 0.25 0.87 
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Annex 4 Terms of reference for NBP Biodigester user survey 2012 

1. Introduction. 

 

Based on a feasibility study executed in November 2004, The Ministry of Agriculture, Forestry and 

Fisheries of the Kingdom of Cambodia (MAFF) and The Netherlands Development Organisation (SNV-

Cambodia) have agreed on cooperating in the set-up and implementation of a National Biogas 

Programme. 

The terms of this cooperation are laid down in a Memorandum of Understanding which was 

concluded in May 2005 and extended in January 2010 till December 2012. An implementation 

document for the programme period was compiled early 2006 and agreed upon by MAFF and SNV 

during an official ceremony in March 2006. 

The duration of first phase of the National Biogas Programme is 7.5 years of which the last 6 months 

of 2005 and the first 3 months of 2006 were used for preparation and the years 2006-12 for 

implementation.  

The overall objective of the first phase of the National Biodigester Programme is ‘The dissemination 

of domestic biodigesters as an indigenous, sustainable energy source through the development of 

a commercial, market oriented, biodigester sector in selected provinces of Cambodia’. 

The programme is currently operational in 11 provinces, of which 8 are to be surveyed, after being 

started in 3 provinces in March 2006.  

 

2 Objectives 

The survey will serve two purposes: 

 

1. Biogas user survey reporting 

To evaluate the effect of domestic biodigester installations, as perceived by the user, by 

conducting a representative quantitative survey of 150 households constructed till 31-12-

2011under the NBPin 8 provinces in Cambodia as well as how the usershave experienced the 

programme activities such as promotion, construction, quality assurance, training and after-sales 

service.  

 

2. Data collection for the Carbon Monitoring Survey 

To evaluate the impact of the programmeon sustainable development and on a number of GHG 

emission causing activities, such as fossil and fuel wood consumption and manure management 

practices. 

To this extent, the survey shall assess and where possible quantify aspects of domestic biodigesters 

(energy, agriculture, health & sanitation, environment, financial, workload) for as far as they have a 

bearing on the biodigester households.Cooking and lighting fuel consumption and manure 

production shall be quantified using good quality Newton scales. REQUIRED! 

 

3. Survey content 

The specific objectives include surveying: 

i. The socio economic characteristics of the sampled households; try to keep short. 

a. Household location and family structure Location, Province, District, Village; 

b. Highest educational level of husband and wife in the household Highest; 
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c. Type of house, thatch, wood with corrugated iron, wood with tiles, half 

concrete/wood, concrete.  

d. Landholding, estimated income from main economical activities( per year);  

e. Estimated expenditure per day (control question); 

f. Number and type of livestock that contributes to the feeding of the biodigester 

(small, medium big, present number and number before digester was build); 

g. Other livestock (chickens, ducks etc?). 

 

ii. Pre-construction information and decision making process; (User perspective) 

a. Reasons of the households for the installation of the biodigester; 

b. Source of information to build the digester; 

c. Who decided to build the digester; 

d. Reason for decision on biodigester size in m3. 

 

iii. Construction process;(User perspective). 

a. Is the place where the plant is constructed well chosen? 

b. Is the household content with the size chosen for the biodigester?  Or is the digester 

to small, good size, or too big. 

c. Was the plant built in the time specified in the contract and/or as promised verbally 

and if not, why? 

d. How many days after completion could you start using the gas? 

e. Appraisal of qualification and skills of the mason and digester quality? 

f. What was the total plant cost? 

g. Is the composition of the total cost known (show detailed cost sheet)? 

h. Was the invoicing of the plant installation cost transparent and correct? 

i. Has a subsidy been provided, if so, how much and was the process transparent? 

 

iv. Training/Instructions;(User perspective) 

a. What information and/or training on operation and maintenance was received, by 

who and how was the quality? 

b. Appreciation of the user manual on O&M, has the manual been explained, has it 

been read, is it useful? 

 

v. Plant operation;(User perspective) 

a. Is the plant in operation and if not, reason (s) why? 

b. Who operates the plant (feeding, small maintenance, gas use what about gas use)? 

c. How many times per day or week is dung put into the digester? 

d. How much dung is Fed into the digester per day, how much excess dung is not put 

into the digester? 

e. What are the negative elements to operate the biodigester (list up to three)? 

f. What are the positive elements from the biodigester (list up to three). 

g. - satisfaction level with gas production 

h. - satisfaction level with stove functioning 

i. - satisfaction level with lamp functioning- satisfaction level with other gas use if any 
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j. Overall satisfaction level with plant operation (the work that needs to be done) or in 

general 

k. Use of biogas stoves, how many and how many hours per day per stove? 

l. Share of users that have biogas lamps, Use of biogas lamps, how many and how 

many hours per day per lamp? 

m. - use of main gas valve (when open, when closed? 

n. - use of the water drain (what do you do with the water drain, how often? 

o. - Other uses of biogas (for example: electricity, animal warming)? 

After survey control: Number of stoves and lamps in the household, does this match with the Dbase? 

 

vi. Energy savings and financial consequences;(User perspective) 

a. Present expenditure on lighting and cooking fuels by type? 

b. Financing of the biodigester, own reserves, bank loan or combination?  

c. How much money is expected to be saved per month with the biodigester 

d. How long does it take before the investment is paid back? 

e. is the plant installation financially worthwhile?  

Information collected by Monitors: Current measured quantity (kg) of daily fuelwood use for cooking 

and after plant installation 

f. Current measured quantity (kg) of daily charcoal use for cooking  and after 

installation 

g. Currentmeasured quantity (kg) of other cooking fuels used (specify) after installation 

for cooking 

h. Currentmeasured quantity of non cookingfuelwood used (kg) after installation 

i. measured quantity (ltr) of kerosene use after installation 

j. cost of fuelwood, charcoal and kerosene at the nearest market according to 

respondent? 

k. cost of fuelwood, charcoal and kerosene at fuel markets according to fuel market 

merchants  

l. frequency of battery charging before and after installation and cost saving? 

m. Current expenditure on lighting and cooking fuels by type (riel/month)? 

 

vii. Bioslurry;User perspective 

a. Fraction of total manure by animal that is entered into the digester and the manure 

storage system of the manure that is not fed to the system? Use for this 2006 IPCC 

guidelines, Volume 4 chapter 10.  

b. Use of dung before plant installation, quantity and quality? 

c. Use of bioslurry after installation. If not used, why not?  

d. Slurry storage manner (wet in a pit, composted with other materials in open air, 

composted with other materials in a compost hut)? 

e. Share of users that use bioslurry as fertilizer (%) 

f. Usefulness/effectiveness of bioslurry compared to traditional FYM? 

g. Amount of chemical fertiliser before and after plant installation? 

h. a  what is the difference in chemical fertilizer use before-after biogas plant 

construction and provide plausible reasons for any increase in chemical fertilizer 

usages 
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i. What is estimated cost of chemical fertilizer before and after installation? 

j. Is training provided on bioslurry storage and use, by whom and what quality? 

k. Has a slurry manual been provided and if so (can I see?), is this manual useful? 

 

viii. The effect of the plant on the household and agricultural practices;user perspective 

a. Did the biodigester ease the overall household activities including cooking,cleaning, 

wood collection compared to the work on collecting the dung and feeding the 

digester? 

b. Estimation of the number of hours saved and by whom (ask first time saved 

collecting wood/time increase biodigester/reduced time cooking with wood?) 

c. Has the use of the plant led to changes in animal husbandry and manure collection 

(number of animals, way animals are kept, stable improvements, frequency of 

manure collection, cultivation of fodder crops, …)? 

 

ix. The effect of the plant on household and animal hygiene;  user perspective 

a. Is a toilet connected to the plant, if not, why not? Monitor (picture 

b. Is there a provision (extra pipe) for toilet connection (toilet pipe) installed? Monitor 

(picture 

c. Is the farm yard and stable cleaner after the plant installation? Monitor (picture 

d. Is the kitchen cleaner after the plant installation? (Monitor picture 

e. Perceived benefits from cooking with biogas (What is the difference between 

cooking with biogas before with ……(related to smoke from cooking with wood) 

f. Perceived human health benefits after installing the biodigester? 

g. Perceived animal health benefits after installing the biodigester? 

 

x. After-Sales service;user perspective 

a. has a guarantee certificate been completely filled-out and provided? please check 

b. are the guarantee conditions clear? (What are the guarantee conditions) 

c. are the guarantee conditions all right? 

d. has the mason come to check upon the plant? 

e. what has been the time period between the completion of the plant and the first 

control visit? 

f. what is been the time period between follow-up visits 

g. what did the mason do during the visits, did he physically check the plant, 

appliances, pipeline? 

h. are there plant problems that were not attended to by the mason? 

i. have there been complaints on the plant functioning addressed to the mason and/or 

PBPO supervisor and, if so, what was the effect? 

 

xi. Observations;monitors (pictures) 

a. Number of traditional/improved (wood or charcoal) stoves  

b. Condition of the kitchen and kitchen utensils, sooth, ashes, fuelwood and charcoal 

c. Condition of the stable, hard floor, clean, … 

d. Condition of appliances, stoves with taps hosepipe, lamps with valves 
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e. Condition of the plant, inlet, main valve/ turret, top filling, outlet, drain pit 

If possible, make photographs. 

 

xii. Sustainable development indicators monitoring (NBP) 

a. Historical development till 31-12-2009 for number of toilets attached to the digester, 

number of plants treating pig waste and number of biogas plants in total (in graph 

and the 31-12-2009 value in the text) and compare to the planning.  

b. Number of trained workers by job type (mason, supervisor), number of established 

biogas construction companies (BCC) working in with marketing, construction and 

after sales services  till 31-12-2009, does this match with the programmeobjectives? 

c. Time savings after the installation of the biodigester compared to the baseline by 

household member for fuel wood collection, manure management etc. (so we need 

to ask these questions too.  

 

xiii. Well founded and justified recommendations from the consultant on programme 

improvements as well as listing of strong points; 

a. The consultant will assist the carbon consultant in obtaining relevant information 

required for the NRB assessment, such as forest assessment reports. The consultant 

will remain available for these activities until the DOE verified the project activities. 

The consultant may budget 2 days for this activity 

b. Well founded and justified recommendations from the consultant on programme 

improvements as well as listing of strong points. 

 

4. Approach and methodology. 

After awarding the contract, the consultant will start with a desk study including relevant programme 

documents, information on biogas and animal husbandry in Cambodia and previous BUS’s conducted 

under the NBP. 

Based on the desk study, the consultant will formulate the data-collection tools, such as structured 

questionnaires for households, PNBPs and biodigester technicians, focus group discussion guidelines, 

check-lists, observation sheets etc. The consultant may use the questionnaires of the 2010 BUS 

provided that they are adapted to this ToR when applicable and the advice of the 2010 BUS 

consultant is taken into consideration. 

The consultant will test the (draft) data-collection tools during a field-testing exercise with the 

principal resource persons. Prior to the survey, the consultant will conduct an intensive training for 

all members of the Field Survey Team. The consultant will report the outcome of the training. Upon 

review and acceptance of the training procedure by NBP and their carbon consultant, the consultant 

shall proceed with the implementation 

 

4.1 Sampling methodology 

 

-Sample selection and survey strategy 

 Identification of the households that are randomly selected for the project sample according 

to the next procedure: 
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o 12 districts are randomly selected out of the total of 93 districts in the 8 provinces. 

The consultant shall include a screenshot or other proof of the random selection in 

the report  

o Collection of IDs of total number of biodigester units in the randomly selected 12 

districts (the population)  till 31-12-2012from the Dbase  

o 150 household are randomly selected out of the total population in the 12 districts. 

The consultant shall include a screenshot or other proof of the random selection in 

the report  

o In each of the 12 districts the consultant will visit at least one local fuel merchant to 

obtain fuel prices 

o The consultant will provide the list of visited households and fuel market merchants 

as annex to the report including address details, telephone number, digesters size 

and digester number.  

o In case the owners of the biodigesters or when the persons with intrinsic knowledge 

about the biodigester cannot be located/reached, the consultant shall proceed to 

skip this household and report the reasons.  

 Data recording: The consultant will measure solid fuel use and manure by using a good 

quality Newton scale, which is tested using known weights; in case of liquid or gaseous fuels 

the consultant will develop an approach to avoid unreliable data. 

 

5. Work schedule. 

Tentatively, the survey will be implemented from 15December to 31 January, for a period of 6 weeks, 

including ~ 2 week for the preparatory works, ~ 2 weeks for the Field Survey and ~ 2 weeks for data 

processing and formulation of the draft report. The final report will be submitted within oneweek 

after approval of the draft report by the NBP.  

The consultant commits him/herself to respect the deadline of 1February for the submission of the 

draft report. 

 

6. Deliverables. 

 6.1 Proposal of the consultant. 

Based on this ToR and information provided by the NBP, interested consultants will develop a 

proposal for the survey. Consultants are encouraged to suggest improvements to the ToR. The 

proposal shall be submitted in two separate sections: 

Section 1, technical proposal, including: 

 a tentative work schedule for the survey; 

 an outline of the proposed data-collection tools and methodology; 

 any suggestions for improvement of the ToR and/or the survey 

 the names, CVs and responsibilities of the proposed members of the Survey Team. 

 

Section 2, financial proposal, including: 

 cost break down; 

 proposed budget.  

 

6.2 Training report 

The consultant shall train the interviewees. The training shall include: 
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 Training on using the questionnaire 

 How to deal with missing values and coding of missing values 

 Procedure when respondent is not available (skip house, but note down potential reason) 

 Field testing with NBP personal 

 Evaluation 

The consultant will stress in the training that all data field shall be filled in using a blue or black pen, 

any missing values due to non-response are coded; final payment will only proceed when these 

conditions are satisfied. 

The training report shall include a description and assessment of the training. The consultant shall 

include a declaration of acceptance of the training activities by NBP before proceeding with the 

interview activities. 

 

6.3 Inception report 

Prior to the mobilisation of the Field Survey Team, the consultant will submit for approval to the NBP 

and their CDM advisor two copies of the Inception Report in English. This report will incorporate: 

 the main findings and observations following from the desk study; 

 the final-draft data collection tools proposed and developed by the consultant; 

 proposed testing  procedure for the newton scales 

 a detailed work schedule for the survey; 

 the proposed table of content for the draft report. 

The NBP shall provide comments and suggestions on the inception report within 3 working days.  

 

6.4 Draft Biogas User Survey report. 

The data collected form the field survey shall be checked, cleaned and verified by the consultant 

expert team prior to processing.  

The consultant shall submit a soft copy of the draft Biogas User Survey report. The report shall 

include: 

1. Approach and methodology of the study; 

2. Review of the relevant desk-study findings; 

3. Presentation of the results; 

4. Analysis of the users’ satisfaction, implications and issues; 

5. Analysis of Impact on sustainable development, environmental and economical impact, 

livelihood improvement and gender empowerment and contribution to the CMDG 

(Cambodian Millennium Development Goals) 

6. Discussion on the results and the analysis 

7. Suggestions and recommendations; 

8. All processed original data including photos. 

 

 

 

 

BUS report layout 

Chapter  Specific content 

1 Introduction Background and introduction to the study 
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2 Methods Approach, selection of households, issues during the 

interview, quality of the data, method of data analysis 

3 Survey results Topics listed in chapter 3, under (i) to (xiii) 

4 Analysis 1. Analysis of the users’ satisfaction, implications and issues; 

2. Analysis of Impact on sustainable development, 

environmental and economical impact, livelihood 

improvement and gender empowerment and contribution to 

the CMDG (Cambodian Millenium Development Goals) 

5 Discussion of results In this chapter the consultant will discuss the results, and put 

them in a broader perspective, whereby the consultant will 

use relevant literature  

6 Conclusion  

7 Recommendations 1. To the programmebased on the chapter analysis and results 

2. On the BUS 

Other recommendations if relevant 

 

The NBP shall provide comments and suggestions on the draft report within 10 working days. 

 

6.5 Excel workbook containing raw data for carbon monitoring 

The consultant will enter all the data in excel. Before submission of the excel worksheet, the 

consultant shall: 

 Crosscheck all the data with the NBP national dbase.  

 Check all the entered data and ensures that missing data is a blank cell, while a ‘0’ represents 

a value. I.e household that do not use wood, use 0 kg wood, households that had no idea 

what their age is are filled in as NA. 

 The consultant will provide for every extreme data value, (i.e. 10 times the average) a 

plausible explanation  

 The consultant will have the excel spreadsheet  checked by a knowledgeable third party 

person before delivery. 

 

The excel sheet will contain all the relevant carbon monitoring parameters. A draft example is 

provided hereunder. The consultant will receive an updated version. 
Manure management Biogas usage Expenditures

Unit code yes/no name m3 # # # l/month kg/day kg/day yes/no yes/no yes/no yes/no yes/no $/month $/month

#

Biodigeste

r ID code

Informed 

household 

member 

present

Name of 

head of 

household Province District Village Telephone Plant size cow pig buffalo LPG Charcoal Wood

wood 

non 

cooking other kerosene

manure 

total

Kg fed 

into 

biogas 

plant

Use of 

bioslurry

Toilet 

attached

Biodigest

er plant 

working?

For 

lighting

for 

cooking

Kerosene 

for 

lighting

Cooking 

fuel 1 

(wood)

Cooking 

fuel 2 

[name])

if no, go to next household subjec to change if NPB adopts new meth

As provided by NBP before the survey if no, lighting = no, and biogas for cooking  = no

cross checked with database

kg/month

Animals  Average Fuel comsumption Location details

 

6.5 Original questionnaires 

All questionnaires  will be stored at NBP after being checked and inspected on: 

 All contact details are filled in and cross checked with the database 

 All data fields are filled in 

 All missing values are coded  

 All is filled in using a black or blue pen 

 All questionnaires are stapled together per household 
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 The set of questionnaires will include the questionnaires of the skipped households with the 

plant code  of these households and reason of skipping. 

 

6.5 The final Biogas User Survey report. 

The consultant will finalise the draft report, incorporating the comments and suggestions received 

from the NBP and –if necessary- other relevant and knowledgeable institutions and persons. The final 

report will be submitted in English on CD. The consultant will annex to the report: the list of visited 

households including address details, digesters size and digester number.  

 

6.6 Biogas User Survey Workshop 

After the acceptance of the final report the consultant will facilitate a half day workshop to explicate 

the followed methodology, the survey data processing, the results, conclusion and 

recommendations.  

The tentative date for the workshop is end January – beginning February 2012. 

 

7. Activity tracking 

The consultant will keep track of the activities and comments received. The tracking shall be reported 

in the next table 

 

 

 

Deliverable Date 

delivered 

NBP review/main 

comments 

Improvements by 

consultant 

Data approved 

Proposal     

Development of data 

collection tools 

(Questionnaire, 

calibration manual) 

    

Training report     

Draft BUS report     

Validated excel sheet      

Checked 

questionnaires 

    

Final BUS report     

BUS workshop     
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Annex 5 List of all reasons mentioned by potential biodigester owners 

 

Difficult to collect firewood/no firewood collection 

required 

58 

Easy and fast cooking  22 

Easy to use/makes life easier 16 

Bioslurry  11 

Good comments, wants to try it, many adv, good comments 8 

Money saving  8 

Saves trees and environment 6 

Wants to try it out and have biogas 5 

Biogas lamps  4 

Enough manure 4 

clean kitchen and pots 3 

Biogas for cooking and lighting 2 

Boiling water 2 

No smoke 1 

 

 

Annex 6 Reasons of problems getting the subsidy 
 

 Frequency Percent 

Cannot bring money with ACLEDA where near home 1 .7 

I was charge 10$ for guarantee 1 .7 

Pay 20 for warranty 1 .7 

pay 25$ for Warranty 1 .7 

Pay 25$ For Warranty 1 .7 

Pay 25$ For warranty but in paper write 10$ 1 .7 

Pay 25$ for warranty but put in Warranty 10$ 1 .7 

Pay 25$ for warranty but write 15$ 1 .7 

Pay 25$ for warranty But write in Warranty is 10$ 1 .7 

Pay 30 usd for warranty, did not tell before build 1 .7 

pay money25$ for Warranty 1 .7 

Paying 25 dollars for Warranty 2 1.4 

they take 25$ for contract list from subsidy 1 .7 

Waiting too long 2 1.4 

Total 139 100.0 
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Annex 7 Benefits of having a biodigester experienced by biodigester owners 

 

Benefits First 

answer 

Second 

answer 

Third 

answer 

Total % 

Slurry use 45 33 14 92 24% 

Easy and fast cooking 29 30 11 70 18% 

Saves time 16 11 9 36 9% 

No firewood required 16 13 7 36 9% 

Saves money 10 17 8 35 9% 

Clean kitchen and pots 10 9 9 28 7% 

Biogas lamps 7 7 8 22 6% 

Easy use/less labor 4 9 5 18 5% 

Clean, healthy, safe household 1 8 6 15 4% 

No more smoke 2 4 3 9 2% 

For cooking and lighting 3 2 2 7 2% 

Protects the environment 0 3 1 4 1% 

Slurry to feed animals 2 2 0 4 1% 

No chemical fertilizer required 2 0 1 3 1% 

Dung utilization 0 1 0 1 0% 

Total 147 149 84 380 100% 

 

 

Annex 8 Other uses of biogas besides cooking and lighting for the household (provided by 32 hh) 

 

Diverse uses of biogas Number of answers 

Boil water 23 

Pig feed 6 

Food for sale (grill fish Num Kang cake) 3 

Make dessert/Khmer cake 2 

Boiling silk 2 

Take a bath with warm water 1 

Cook corn for soup 2 

Total 39 
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Annex 9 Methods of bioslurry utilization 

Method Frequency Percent 

Apply liquid slurry on the batches of rice straw and keep until it was decomposed 1 0.7 

Apply only the slurry to rice field 1 0.7 

Apply to field 1 0.7 

Apply to field rice 1 0.7 

Apply to rice field 1 0.7 

Apply to sweet potato, mango, papaya 1 0.7 

Apply to vegetable 1 0.7 

applying to rice field and raising fish 1 0.7 

college it and take it to the field 1 0.7 

Feeding Fish, Use bioslurry with crops, and make natural fertilizer 1 0.7 

for the crop, and take to the field that near house 1 0.7 

get slurry to the plant and some other slurry sale 1 0.7 

keep it dry and mix with organic matter for applying on rice field 1 0.7 

keep it until dry and take it to the field 1 0.7 

keep it until dry and take it to the field , use slurry for feeding fish 1 0.7 

keep slurry till dry and take it to the farm 1 0.7 

keep till dry and apply to the field 1 0.7 

keep until dry 1 0.7 

keep until dry and apply after harvest season 2 1.4 

keep until dry and apply on rice field 1 0.7 

keep until dry and apply on the filed 1 0.7 

keep until dry and apply on the rice field 2 1.4 

keep until dry for applying on the rice field 1 0.7 

keep until dry to apply on rice field 1 0.7 

keep until semi-dry and apply on the field 1 0.7 

keep until dry and apply to the field 1 0.7 

Mix garbage apply to field 1 0.7 

Mix garbage apply to field rice 1 0.7 

Mix with chemical apply to vegetable when dry season 1 0.7 

Mix with garbage and apply to rice field and vegetable 1 0.7 

mix with garbage and take it to the field 2 1.4 

Mix with garbage apply to field rice 1 0.7 

Mix with garbage apply to field 2 1.4 

Mix with garbage apply to field rice 3 2.2 

Mix with garbage apply to field rice and give feeding fish 1 0.7 

Mix with garbage apply to field rice and vegetable 1 0.7 

Mix with garbage apply to filed 1 0.7 

Mix with garbage apply to filed rice 2 1.4 

Mix with garbage apply to vegetable and rice filed 1 0.7 

mix with hay and take it to the field 1 0.7 

mix with organic matter 2 1.4 

mix with organic matter and apply on rice field 1 0.7 

mix with organic matter and apply on the field 1 0.7 

mix with organic matter and apply on the rice field 1 0.7 

mix with organic matter and keep until dry 1 0.7 

mix with organic matter keep until dry 1 0.7 

mix with organic matter, keep until dry 1 0.7 

mix with organic matter, keep until dry and apply on the field 1 0.7 

mix with organic matter, keep until dry and apply to the rice field 1 0.7 
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mix with organic matter before using 1 0.7 

mix with rice straw 1 0.7 

mix with rice straw, leaves keep until dry and apply to the rice field 1 0.7 

mix with the other dung and take it to the field 1 0.7 

Mixed garbage in the slurry pit and apply to rice field 1 0.7 

mixed slurry with garbage and apply rice field and vegetable 1 0.7 

Mixed with garbage and apply to rice 1 0.7 

Mixed with garbage and apply to rice field 1 0.7 

put on leaves, rice husk, rice straw then mix until dry before using 1 0.7 

put together with garbage and apply to rice field and vegetable 1 0.7 

Put with garbage and apply to rice field 1 0.7 

Put with garbage and apply to rice field and crops 1 0.7 

Put with garbage and apply to rice field and vegetable 1 0.7 

Put with the garbage and apply to rice field 1 0.7 

sale some of slurry, n take it to the farm 1 0.7 

semi dry and dry apply on the rice field 1 0.7 

Semi dry mix with dry leaves to apply on the rice field 1 0.7 

semi-dry mix with organic matter 1 0.7 

semi-dry slurry mix with organic matter 1 0.7 

slurry mix with the water and take it to the farm 1 0.7 

take it to the field 5 3.6 

take it to the field and use it for food fish 1 0.7 

take it to the field when it dry 1 0.7 

take slurry to the farm 1 0.7 

take slurry to the field 1 0.7 

take the slurry to field and mix with water 1 0.7 

take to field with (Chom Beang) 1 0.7 

take to the field 1 0.7 

use bio slurry with crops 1 0.7 

Use bio slurry with crops 5 3.6 

Use bio-gas with crops 1 0.7 

Use bioslurry with crops 4 2.9 

Use bioslurry with crops and feed chicken 1 0.7 

use both liquid and dry 1 0.7 

use both liquid and dry on rice field 1 0.7 

Use fertilizer with crops 1 0.7 

use in liquid for fruit trees 1 0.7 

use liquid to apply fruit tree and rice 1 0.7 

use slurry to the base of the mango tree 1 0.7 

using fertilizer with crops 3 2.2 

using slurry with crops 9 6.5 

using slurry with rice field 6 4.3 

Using slurry with rice field 1 0.7 

using slurry with rice field and feed fish 1 0.7 

Total 127 100 

 


