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Executive Summary 
 
 
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 programme officially started after the launching ceremony in March 2006. The 
objective the National Biodigester Programme (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’. To evaluate the effectiveness of the NBP a Biodigester User Survey 
has been undertaken with two specific objectives, being: 

1. To evaluate the effect of domestic biodigester installations, as perceived by the user, by conducting a 
representative quantitative random survey of 120 households constructed till 31/08/2010 under the 
NBP in 8 provinces in Cambodia as well as how the users have experienced the programme activities 
such as promotion, construction, quality assurance, training and after-sales service.  

2. To evaluate the impact of the program on sustainable development and on a number of GHG emission 
causing activities, such as fossil and fuel wood consumption and manure management practices. 

The results of which are presented in this report. 
 
Since the beginning of 2006 the National Biodigester Programme (NBP) has supported the construction of over 
8,000 biodigesters by July 2010. This Biodigester User Survey (BUS) aimed to evaluate the effect of domestic 
biodigester installations by conducting research with selected representatives to obtain a sample with a 
confidence level of 95%. The sample size was 120 with a two-step random selection, the selection was made 
from households in the NBP database.  First, 12 out of 82 districts with were randomly selected, and secondly 
120 households were randomly selected from these 12 districts, which cover 7 of the 8 provinces in which NBP 
supported the construction of biodigesters. 
 
Biodigester User Characteristics 
The average biodigester user has a wooden house with a tile roof, is relatively well off compared to the average 
rural family and the average family size is 5.72 people with 2.2 ha of land mostly used for rice farming. All family 
members were involved in the decision to build a biodigester.  The main reasons for choosing to use a 
biodigester are that it is easy to use, saves time to collect fuelwood or saves money to buy fuelwood, provides 
gas for biogas lamps and is a good natural fertilizer.  Families on average have 4.17 pigs and/or 3.34 cows, that 
produce on average 40.88 kg of dung per day that is put into the biodigester. In the surveyed households, the 
husband, wife, and children are all about equally involved in the feeding of the digester.   
 
Decision to build a biodigester 
In the decision making husband and wife and often the whole household is involved. In the final decision making 
however the percentage that the husband decides increases from 10% to 23%. The results show that it is a 
household decision to construct the biodigester. Families are well informed about the cost of all parts of the 
biodigester, and all the contracting, subsidy provisions, and loan arrangements are clear, with hardly any 
complaints reported. 
 
Plant performance 
All the visited 120 biodigesters are working, with only one case not producing gas, in which not enough dung 
was fed into the biodigester after not using it for 6 months. The average amount of dung fed into the digester 
per day is 40.88 kg. The lowest amount put per day into the digester was 10 kg, the highest 120kg. Only in a few 
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cases did households complain that there is not enough gas, which was statistically significantly correlated with 
a low amount of dung fed into the biodigester.  
 
Size, prize and loans 
The average size of the biodigesters is 5.83 cubic meter, with 66% of the farmers having a 6 m3 biodigester, the 
smallest digester is 4 m3 and largest is 10 m3. The average cost of the biodigester was US$ 472, which with an 
average subsidy of US$ 135 (subsidy used to be US$100 but is increased to US$ 150), reduced the final cost to 
US$ 337. In total 38% of the farmers have a biodigester loan, the average loan was US$ 542. Out of the 57 loans 
provided by Micro Finance Institutions (MFI), 52 where provided by PRASAC, 2 by AMRET and 3 by others that 
include local money lenders, friends or family. No loan defaults were reported. 
 
Satisfaction with masons’ skills and biodigester size and information dissemination 
The mason or constructor was assessed as skilful in 90% of cases, sufficient in 5.8%, and not skilful in 4.2% of 
cases, as they used manuals during the construction. Farmers were asked if they would build a smaller, same or 
larger size digester if they would be able to decide again,  and 21.7% replied that they would build a larger 
biodigester, 48.3% the same size and 3.3% a smaller one. Information provided in the form of leaflets, manuals, 
and posters is perceived as very useful, especially the guarantee certificate. 
 
Monthly savings 
The monthly saving on energy costs with the biodigester is estimated to be US$ 14.39 per month. Farmers are 
content with the location the biodigester is built, appreciate the subsidy and loan very much and are able to pay 
back the loans, as no loan defaults are reported. Fuelwood use is reduced from 195 kg per month to 13.3 kg and 
the biodigester saves 1.5 hours per day as it reduces cooking time and time to collect firewood. 
 
Stoves and lamps 
The NBP developed biogas single burner stove is used by 86.4% of users, with 71.4% having two of these stoves, 
16% using one and 6% using LPG double burners. Farmers responded that they use the biogas stoves they have 
on average 26.3 minutes in the morning, 37.4 minutes for lunch and 37.7 minutes for the evening meal. Almost 
all farmers (97.5%) are satisfied with the biogas stoves.  In total, 85 households (71%) are using biogas lamps, 
and the average number of working biogas lamps per family is 1.35. The average household burns the lamps for 
4.64 hours per day, or 3.43 hours per lamp (Table 14). Users are mostly satisfied with the biogas lamps (80%) 
although only 71% use lamps at present.  
 
Issues and complaints 
The biodigesters are well constructed and the guarantee has hardly ever been used.  However for small failures 
on the lamps, replacing gas valves and leaks in the flexible gas pipes, the masons are not very interested to come 
and repair them. Some biogas owner (16%) reported that control visits have not taken place as planned. 
Additionally, as masons often do not bring spare parts during control visits, they have to come back to do 
repairs, which they sometimes forget.  
For the gas lamps, the main problems were with the mantle of the lamps as these easily break.  Some families do 
not replace the mantle due to difficulty in the replacing it, or due to the distance to the nearest market where 
they can buy one. 
 
The bio-slurry is highly valued and the families estimate to save on average US$ 52 per year on chemical 
fertilizer beside the monthly estimated saving of US$ 14.39 on reduced cost for energy. However, the storage 
size of the slurry pit behind the outlet of the biodigester is often too small, and bio-slurry overflows into the 
farm yard creating a dirty and unsafe area.  
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Overall expectations 
In overall performance, in 92.5% of households the biodigesters match expectations that they had before the 
biodigester was constructed. In the 7.5% where expectations were not met, the reasons include that they would 
like to boil fish food, want to build a larger one, want more gas, or in one case did not have expectations. 
 
Conclusion 
The few negative elements found in the survey are far outweighed by the enormous benefits of the biodigesters 
to the rural farmers’ lives. The biodigesters result in a real sustainable development, especially through the 
incredible improvement in the cooking environment, with no more smoke, soot or ashes; the quality of the 
biogas light that is evaluated brighter than fluorescent lights; and the organic bio-slurry fertiliser increasing rice 
and vegetable yields and improving the soil quality.  
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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. 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 (October 2010) operational in 11 
provinces, of which 8 are to be surveyed, after being started in 3 provinces in April 2006.  
 

1.1 Objectives of the Biodigester User Survey (BUS) 
 
The BUS has 3 objectives: 

1. To evaluate the effect of domestic biodigester installations, as perceived by the user, by conducting a 
representative quantitative random survey of 120 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 program on sustainable development and on a number of GHG emission causing 
activities, such as fossil and non-renewable fuel wood consumption and manure management practices. 

 
To this extent, the survey assessed and where possible quantified all aspects of the domestic biodigesters (energy, 
agriculture, health & sanitation, environment, financial, workload) to measure their impact on the biodigester 
households. Cooking and lighting fuel consumption and manure production were quantified using calibrated Newton 
scales.  
 
The NBP involved over the years several independent NGO’s and consultants to undertake studies and 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 followed 
by a second study in 2008 that focused on 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 
improvements in cooking and provision of light, i.e. the respective health and social effects. The results from the present 
study are linked to the results from these studies if relevant. 
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1.2 Methodology 
 
The National Biodigester Programme (NBP) has supported the construction of over 8,000 biodigesters since 2006. The 
Biodigester User Survey (BUS) aims to select a representative sample with a confidence level of 95%. The sample has 
been selected out of the NBP database that has details on the location and household names of all the biodigesters 
built.  The data include date of completion of construction, size of the biodigester and number of biogas stoves and 
lamps purchased. The average biodigester size was 5.57 m3 till December 2009 and slightly decreased over the period 
till September 2010 to 5.46 m3 (for the year 2010 only the average size was 5.16 m3). These averages are important to 
compare to the averages found in the sample to analyse if the sample is representative. 
 

1.2.1 Selection of Sample size 

To determine the sample size with a confidence level of 95%1 the following equation was used. The equation that is 
applicable for relatively small total populations requires an error margin that is set at 10%, using the total population of 
the 8703 biodigester households in the NBP database. 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 margin0, the sample size is increased to 120.  
    
      
The BUS sample is based on a two-step random selection. The two step random selection is chosen out of the total of 
over 8703 biodigesters constructed, registered in the NBP database and built in 8 Provinces and 82 districts.  The 
distribution of the biodigesters is very wide geographically, and in order to reduce traveling and difficulties finding 
villages the first step was to randomly select 12 districts out of the total of 82 districts. In the 12 selected districts a total 
of 1069 households with biodigesters were found. In the second sampling 120 households where randomly selected out 
of the total of 1069 biodigesters built in these 12 Districts. 
 
Using the random selection tool2 the following 12 District where selected (Table 1). The result is that the 12 Districts are 
selected in 7 of the 8 NBP Provinces ; Kampong Cham, Kampong Speu, Takeo, Kampot, Svay Rieng, Prey Veng and 
Kampong Chhnang . 
  

                                                           
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 82 Districts. 

 
Random Sampling

Sequence #  Group 1  Province District Nr Biodigesters

1   23 Kampong Chhnang Sameakki Mean Chey 29

2   36 Kampong Chhnang Tuek Phos 31

3   24 Kampong Speu Chbar Mon 40

4   11 Kampot Kampong Trach 124

5   76 Kampot Kampot 14

6   59 Kompomg Cham Batheay 139

7   7 Kompomg Cham Chamkar Leu 19

8   81 Kompomg Cham Srei Santhor 50

9   8 Prey Veng Pea Reang 50

10   66 Svay Rieng Chantrea 148

11   37 Takeo Doun Kaev 36

12   49 Takeo Tram Kak 389

Total 1069  
 
The selection of the final 120 households is listed in Annex 4. Each biodigester household has an NBP Identification 
Code, each code of the randomly selected households is connected to number 1 to 120 of the sample. In the analyses 
the sample numbers 1-120 are referenced to the code and name of the household (Annex 4). 
 
The selected districts show a good geographical distribution over the 8 Provinces (Figure 1). Only biodigesters built 
under coordination of the National Biodigester Programme are included in the study.  
 
Figure 1: Geographical indication of the selected 12 Districts 

 
 
In addition to the questionnaire, about 10 pictures were made of all the 120 interviewed households showing: type of 
house, view of the biodigester, the outlet, dung storage, the cowshed, the pigsty, biogas lamp, biogas stove and other 
types of stoves. The pictures are included in a separate document (Annex 6). 
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Non-response 
 
In the case that the husband, wife or other qualified respondent was not present at the randomly selected households, a 
household with a biodigester closest to the sample household was selected instead. A qualified respondent is someone 
that is able to answer all the questions with good quality answers. 
  

1.2.2 Data collection 

To collect information from biodigester users a structured questionnaire was developed with open and predetermined 
questions. The questions were based on earlier BUS questionnaires and the TOR provided by the NBP, requirements for 
emission reduction and resulted in the final interview list with 128 questions (Annex 5). Twelve experienced interviewers 
where selected based on submitted CVs and underwent a written and verbal test, resulting in 9 interviewers being 
selected to undertake the fieldwork of which 3 female researchers.  These nine then had to complete a three day 
training and field test. The 120 farmers in 12 districts to be visited were divided between 5 groups of interviewers. On 
average each group was able to interview 4 households with biodigesters per day.  
 

1.2.3 Data analyses 

The interview consists of a total of 128 questions. All closed questions or questions with pre-determined answered were 
computed in a SPSS database with 153 variables. 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 results are mostly presented in percentages but sometimes the total number in the sample is mentioned so instead 
of 50% of the farmers the number 60 is mentioned. Often the percentage or number is written between (brackets) to 
avoid having a number in the beginning of the sentence. 
 
The interviews were carried out from September 20th to 28th, 2010. The data sheets were checked before the data 
entry started.  After a day of data entry training, the data were entered into the data sheets from September 30 to 
October 3 during constant supervision to reduce mistakes. Some important data was double checked, such as the 
amount of firewood still used, number of livestock and working biogas lamps. 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.  A session was 
organised on October 4, 2010 with all interviewers and the NBP coordinating staff to release preliminary survey results.  
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2 Biodigester User Survey Results 
 
In this section the results of the survey and analyses are presented with reference to the items listed in the TOR (see 
Annex 6). The first data presented are the socio-economic characteristics of the 120 households with number of 
livestock and stable conditions followed by pre-construction information. The construction process including sizes, 
prices and amounts of loans are detailed followed by information provided by the NBP on the benefits of biodigesters.  
The following paragraphs then include characteristics of plant operation, energy savings, dung storage and bio-slurry 
use, changes in farm yard practices, health and after sales service.  
 

2.1 The Socio economic Characteristics of the Sampled Households 
To identify the socio-economic situation of households, control questions where included in the questionnaire in order 
to get a good result. Especially annual income and expenditure data is difficult to obtain and beside income also daily 
expenditures were asked and used to cross check income. However, type of house, land size and expenditure per day 
provide relatively good information about respondent social class. House features for instance generally show that poor 
households live in thatched houses, the lower social class in thatch or wooden houses with corrugated iron roofs, middle 
and above middle class in wooden houses with tile roofs and the wealthier respondents in half or total concrete houses. 
Income and expenditures are based on calculated estimates by the households with assistance from the interviewers. 
 

2.1.1 Type of house 

The 120 selected households, NBP identification number, household name, province, district, village and digester size 
are provided in Annex 4.  Most households in the sample live in a wooden house with tile roof (Table 2).  
 
Table 2: Type of house 

  Frequency Percentage 

Thatch house with corrugated iron roof 4 3% 

Wooden house with corrugated iron roof 18 15% 

Wooden house with tile roof 71 59% 

Half concrete half wooden house 19 16% 

Concrete/Stone house 8 7% 

Total 120 100% 

          Wooden house with tile roof 

2.1.2 Household characteristics 

The households live on average 9.53 km from the district town, only 9 households live relatively far (between 20 and 30 
kilometres) from the district town. The average household size is 5.72 people including (grand)parents and children. 
There are 4 large households with over 10 members and the largest household has 12 members. The families have an 
average of 3.72 children, 87.4% are below 18 years old and 91% of them go to school, as some are in the pre-school age 
category. The education level of the household wife is lower than that of the husband, with 21% of the husbands having 
finished high school, compared to 8% of the wives (Figure 2). 
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Figure 2: Education level of husbands and wives 

 

 
 
 Income and expenditure 
A household spends about US$ 4.40 per day or US$1,606 per year on food, transport, school and other small 
expenditures. The annual or monthly income was not easy to calculate as many different activities and costs have to be 
incorporated such as the cost of rice farming which includes costs for fertilizer, hiring people for a few days to plant the 
rice, and also harvesting and transport costs. These costs have to be deducted from the income from sold rice, but often 
only a small part of the rice is sold as most is kept for self-subsistence of the household.  Beside this, other irregular 
sources of income like the sale of ducks, pigs and cows are difficult to estimate per year as they are sold very irregularly. 
The average land size owned is 2.21 hectares and the three households with the largest farms have respectively 6, 7 and 
12 hectares. In their self-assessment of their socio-economic situation, 88% self-identified as in the “can make a living” 
category, with 4% replying poor and 8% rich (Table 3). 
 
Table 3: Self assessment of socio-economic situation 

  Frequency Percentage 

Poor 5 4% 

Can make a living 106 88% 

Well Off 9 8% 

Total 120 100% 

 

2.1.3 Livestock and stable conditions 

The identification of number of livestock is separated into large and small cows3, 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 identified if the livestock is stabled all the time, or fully or partially roaming free. 
  
The average farmer has 3.34 small or large cows, 4.17 small or large pigs, and 1.13 small or large buffalos. The high 
average number of 15.64 chickens is a result of a few farmers that have 100 or 200 chickens.  
 
 
 
 
 
 

                                                           
3
 Large cows are commonly known as Hariyana, small cows as yellow cattle, an indigenous cattle breed 
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Table 4: Number of livestock  

 
 

 2006 Baseline 2008 BUS 2009-2010 BUS 

Cows 4,78 4.48 3.42 

Buffalos 0,78 0.76 1.13 

Pigs 2,78 4.62 3.53 

 
 
 
 
 
Most cows stay in the stable at night and graze outside, usually guarded by children, during the day. The majority of the 
pigs (88%) stay always in the pigsty (Table 6). 
 
Table 5: Total number of livestock and stable or free roaming 

 
Type of Livestock and Stable 
Conditions 

Always in 
Stable 

Night Stable/ Daytime 
Free Roaming* 

Free Roaming Total Average 

1. Cattle (big) 94 238 0 332 2.77 

2. Cattle (small) 19 50 0 69 0.58 

3. Buffalo (big) 13 86 3 102 0.85 

4. Buffalo (small) 2 31 0 33 0.28 

5. Pigs (big) 205 26 2 233 1.94 

6. Pigs (small)* 225 30 12 267 2.23 

7. Chickens 190 838 849 1877 15.64 

8. Ducks 0 0 128 128 1.07 

9. Horses 2 0 0 2 0.02 

*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 

 
         Cowshed with roof and soil flooring    Pigsty with roof and concrete floor  

 
 
Most of the farmers (69 out of 120) have a cowshed with a compacted soil floor and 25 farmers keep their cows under 
the house. Most of them have mosquito nets and some have smouldering fires to prevent insect bites. Buffalos also 
have mostly soil sheds but the standard pigsty has a concrete floor.  
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Table 6: Stable conditions by number of households  

 Cows Buffalos Pigs Chickens/Ducks 

1  Shed with soil 69 22 8 7 

2  Shed with concrete 
 

3 49 
 

3  Under the house soil 25 1 3 2 

4  Under the house  concrete  1 
 

2 
 

5  Outside/behind the house 
 

1 
 

5 

Total number  95 27 62 14 

Numbers refer to how many out of the total sample of 120 households 
 
 

2.2 Pre-Construction Information and Decision Making Process 
 

2.2.1 Reasons to build the biodigester 

In total, 29 different reasons were given for constructing the biodigester, the reasons seem to be similar to the 
advantages experienced by using the digester. The most mentioned reason (24 times) was the “Ease of use” of the 
biodigester. The second most mentioned reason (19 times) was that it is “Difficult to find firewood” to cook; the third 
most mentioned reason (12 times) was that it “Saves money and time”; and the fourth most mentioned reason (11 
times) was that it is “Fast and easy to cook” with biogas. Biogas lighting was also mentioned as a first benefit by 9 
households. All 120 interviewed households mentioned a benefit. The households were also asked to mention a second 
and third benefit. The most mentioned second benefit was “fast and easy cooking”, and “uses less firewood” (each 10 
times). The most mentioned third benefit is “Natural fertilizer” (16 times) and “Clean kitchen and house” (14 times). 
That the slurry can be used as fish feed was only mentioned 3 times. A detailed list of all the benefits mentioned can be 
found in Annex 1. 
 
Table 7: Reasons to install a biodigester 

First Reason        mentioned by nr HH Second Reason   mentioned by nr HH Third Reason  mentioned by nr HH 

Ease of use                                 24 fast and easy cooking        10 Natural fertilizer                    16 

Difficult to find firewood        19 uses less firewood              10 Clean kitchen and house      14 

Saves money and time             12   

Fast and easy to cook              11   

Biogas lighting                            9   

 
 

2.2.2 Source of information and decision making 

In terms of the source of information to build a biodigester, 44% received information from a Provincial Biodigester 
Programme Office representative (PBPO), 25% from neighbours and friends, 7.59% from masons and constructors and 
4% from local authorities. The information provided on the potential of the biodigester and the benefits were assessed 
as correct by 93.3%, and 6.7% mostly correct, while no one thought the information was incorrect. 
 
The size of the digester was in most cases chosen based on the household size, available dung and number of animals, 
with second reasons being dung availability and number of livestock. Surprisingly, only a very few base the decision on 
information provided by the Provincial Biodigester Programme Office (PBPO). Money availability and sizes of biodigester 
constructed in the neighbourhood are also mentioned often see Table 9. 
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Table 8: Reasons for the decision on the size of biodigester 

  First Reason Second Reason Third Reason 

Based on household size 51 
  

Based on available dung 22 24 1 

Based on number of livestock 13 18 1 

Based on biodigester sizes in the neighbourhood 10 4 10 

Based on money available 10 2 12 

Based on available land 3 1 9 

Other 3 3 2 

Based on proposal of PBPO 2 7 1 

Total 114 59 36 

 
 
In the decision making husband, wife and often the whole household is involved. In the final decision making however 
the percentage that the husband decides increases from 10% to 23%. The results show that it is a household decision to 
construct the biodigester. 
 
Table 9: Involvement and final decision maker to build the biodigester 

  
Involvement in Decision process Final Decision 

Husband 10% 23% 

Wife 13% 11% 

Husband and Wife 42% 40% 

All household (including children and extended 
household) 

36% 27% 

Total 100% 100% 

 
 

2.3 Construction Process 
 
The NBP and its partners undertake active promotion that result in many households that are interested to construct a 
biodigester. In the pre-construction phase a detailed cost sheet is provided and a contract is provided by the PBPO 
representative. Once a contract is signed between the mason or company and the household the biodigester is build. 
Upon completion of the biodigester the household receives a plant completion form and can go to the ACLEDA Bank to 
receive the subsidy. Household can also obtain a loan for the biodigester from the micro finance organization (MFI) 
PRASAC and AMRET. In case a loan is obtained from these MFI’s, the subsidy is provided via the MFI providing the loan.  
 

2.3.1 Selection of location 

The biodigesters are relatively large, but yet still fit nicely into most farm yards. After a few years grass or bushes often 
grow along the plant and only the inlet, main valve and outlet are visible.  According to 90% of the respondents the plant 
was built at a good location, 10% would build the plant in another location with one of the following reasons: 1) built too 
close to the house, 2) slurry flows to the neighbour or 3) the place for slurry is too small. The main gas valve is 
sometimes covered with an empty or broken bucket but in some cases its construction is relatively vulnerable compared 
to other parts of the digester and some valves could not be closed as the valve handle broke.  
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2.3.2 Contracting 

In 92.5% of responses, the plant was build according to the time limit indicated on the contract, while in a few other 
cases it took longer.  For 92.5% of respondents the contract conditions were also clear, for 5% somewhat clear, and for 
2.5% not clear as no papers where received in one case.  Another farmer did not get the expenditure sheet. 
 

2.3.3 Size, price and loans 

The average size biodigester is 5.83 cubic meters (with a standard deviation of 1.31), with 66% of the farmers having a 6 
m3 biodigester, the smallest sized digester is 4 m3 and the largest 10 m3. The average cost of the biodigester was US$ 
472.  
 
For the most expensive ones, two households paid US$ 800 for a biodigester. The detailed cost sheet is very well 
appreciated and resulted in 87.5% of the respondents being aware of the composition of the cost of the biodigester, 
service and construction fees. The NBP previously provided a $100 subsidy per biodigester. The subsidy was increased to 
$ 150 after the increase of construction materials prices in 2008. The NBP obtained carbon credits by saving large 
amounts of methane emissions and fuelwood replacement and the subsidy could be paid from the carbon credits. 
From May 2008 onwards the respondents all received a US$150 subsidy. Based on these two rates the average subsidy 
provided was US$ 135 and in only 4.2% of the cases was there any problem getting the subsidy. In one case the farmer 
mentioned that the bank requested part of the subsidy as a payment for services and in one other case it took longer 
than expected to get the subsidy. 
 
Exactly half of the respondents paid for the biodigester out of their own savings (Table 11). The availability of a special 
biodigester loan with lower interest rates just started in late November 2007 enabled many farmers to construct a 
biodigester. In total 38% of the farmers have a biodigester loan, with the average loan being US$ 542. Out of the 57 
loans, 52 where provided by PRASAC, 2 by AMRET and 3 by others that include local money lenders, family or friends. 
 
Table 10: Financing of the biodigester 

 
No. of households Percentage 

Own cash, savings only 60 50% 

Bank or microfinance 46 38% 

Some cash, some from microfinance 11 9% 

Money from relatives or friends 1 1% 

Saving group 1 1% 

Other 1 1% 

Total 120 100% 

 
 
The most common loan is US$ 500 with the lowest loan at US$ 200 and highest at US$ 1,000 (Table 12). There have been 
no defaults or overdue payments, 33 respondents had paid back the loan and 25 are repaying according to schedule. 
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Table 11: Loan amount  

Amount borrowed in US$ No. of households Percentage 

200 3 3% 

300 4 3% 

350 1 1% 

400 2 2% 

500 34 28% 

600 3 3% 

700 3 3% 

800 2 2% 

1000 6 5% 

Total farmers with a loan 58 48% 

Farmers that paid cash 62 52% 

Total   120 100% 

 
 

2.3.4 Evaluation of mason’s skills 

The mason or constructor was in 90% assessed as skilful, 5.8% sufficient and 4.2% not skilful. Based on the users 
perception the not skilful assessed craftsmen was using construction manuals and in one other case the gasholder broke 
twice after construction and the mason had to built the dome again and again, after that their digester has worked fine 
to date. In one other case the digester had to be built only once again. In the cases of the broken digesters no extra 
payment was required and the guarantee provided resulted in a good working digester after all. 
 

2.3.5 Satisfaction with biodigester size 

Farmers were asked if they would build a smaller, same or larger size digester in the case they could decide again.  
21.7% said they would build a larger biodigester, 48.3% the same size and 3.3% a smaller one. 
 

2.4 Information and User Training  
 
Over 98% of respondents have received information materials including leaflets, booklets, manuals and posters.  In the 
survey the material was evaluated on a three scale assessment: “very useful”, “useful” and “not useful”. The guarantee 
certificate is evaluated as most useful and the poster the least (see Table 13). 
 
Table 12: Evaluation of promotion material, manuals and guarantee certificate 

 General 
Leaflet 

Slurry Leaflet Poster User 
Manual 

Slurry 
Manual 

Guarantee 
certificate 

Home 
poster 

Very 
useful 

11 12 2 27 26 61 12 

Useful 65 52 33 68 61 44 45 

Not useful 3 2 20 1 2 
 

11 

Total 79 66 55 96 89 105 68 

The numbers in the table represent the assessment by the farmer of the particular item received 

 



12 
 

In total 84% received a user training of which 70% were trained by the PBPO, 11% by the mason/constructor and 3% 
during a biodigester user training day. About 74% received a bio-slurry training. 
 

2.5 Plant Operation 
All the biodigesters are working. Out of the 120 working biodigesters, one relatively rich biodigester user did not use his 
biodigester for over six months. He has started to feed it now with only a few kilo’s of dung per day, and does not have 
enough gas for cooking yet.  There are a few more biodigesters in which insufficient gas is produced according to the 
user.  However, some did not put enough dung in the digester, while some others expect a lot of gas from the small 4m3 
digester. There is no correlation between gas sufficiency and household size or digester size, most farms that report gas 
insufficiency have 5 household members and have a 6 m3 digester. But there is a statistically significant correlation 
between the amount of dung fed into the digester and reported gas sufficiency- 9 out of the 15 farmers that reported 
gas insufficiency put less than 30 kg per day into the biodigester, with 4 putting in 20 kg or less per day.  
 
After the construction, the biodigester is filled with about 1.5 tons of dung, it takes about six more days before the gas is 
sufficient to cook and use the lamps. 
 
 

2.5.1 Overall expectations 

In overall performance, in 92.5% of households the biodigesters match expectations that they had before the 
biodigester was constructed. In the 7.5% where expectations were not met, the reasons include that they would like to 
boil fish food, want to build a larger one, want more gas, or in one case did not have expectations. 
 

2.5.2 Feeding the biodigester 

The average number of times per day that dung is fed into the biodigester is 1.07 times.  The wife and husband are 
equally responsible but children still take a share of 25% in loading the dung frequently. In the case the husband or wife 
is too busy children take over the feeding in most cases (40%). 
 
Table 13: Person responsible for feeding the biodigester, frequently and sometimes 

 
Frequently Sometimes 

Wife 35% 25% 

Husband 35% 27% 

Children 25% 40% 

Other household member 5% 9% 

Total 100% 100% 

 

2.5.3 Daily amount of dung  

The average amount of dung fed into the digester per day is 40.88 kg with a minimum value of only 10 kg per day and 
maximum of 120 (Table 14). The lowest amounts resulted in limited amounts of biogas for cooking and lighting, but 
dung may not always available if livestock has been sold for economic reasons, financial difficulty or sickness of animals. 
The standard deviation means that about 68% of the values are between 23.52 (-1 in the Figure 1) and 58.24 (1 in the 
Figure 1) or the mean (0 in Figure 1) plus and minus the standard deviation).  
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Table 14: Standard deviation under a normal distribution 

 
 
 
 
 
 
 
Table 15: Average kg of dung per day fed into the biodigester  

Mean kg of dung per day 40.88 

Std. Deviation 17.36 

Minimum kg fed dung per day 10 

Maximum kg fed dung per day 120 

Total kg dung of 120 samples 4906 

 
          

2.5.4 Positive and negative elements of using the digester 

The benefits of the biodigester mentioned are similar to the reasons why households decided to construct a biodigester 
as detailed in paragraph 2.2.1. A total of 27 benefits were mentioned over 300 times. The most mentioned benefits are  
“Ease of cooking” (14 times), “Fast to cook” (14 times), “Time saving” (24 times) and “Money saving” (10 times). “Slurry 
for the rice field”, “save money on fuelwood”, and “gas for lighting” were also mentioned each about 7-8 times. As a 
second benefit “Reduction of fuelwood use” was mentioned 11 times. Also similar to reasons to construct a biodigester, 
the third main benefit was “organic fertilizer” (14 times) and “Clean kitchen” second (11 times). One household 
mentioned that it “Saves the forest” and one that the “Slurry improves the soil”, see Annex 2 for details on all benefits 
reported.  
 
In total 28 different negative aspects were mentioned by 37 people (30%). The others, comprising 70%, could not think 
of any negative aspect. Due to this finding, it is noted that the number of negative aspects mentioned are few, in 
comparison with the high number of benefits mentioned. Most negative elements are related to standard daily farm 
yard activities that also had to be done without the biodigester such as removing the dung from the stables. The 
negative elements mentioned are “Difficult to collect dung” (6 times) for those farmers that don’t have enough dung, 5 
farmers say that it is hard work to carry the dung to the digester, only three mentioned that the lamp is easy to break 
and another three reported that some gas valves were broken. All the other negative elements are only mentioned once 
(see Attachment 3).  
 

       
Biogas single burner  Imported LPG double burner 

2.5.5 Biogas stove types 

The NBP developed biogas single burner stove is used by 86.4%, 71.4% have two of these stoves and 16% use one. Some 
6% of households also use biogas in regular LPG double burners; however the efficiency is lower in these stoves. The 
NBP database registered 198 NBP biogas stoves for the 120 selected farmers, while the interviewers reported a total of 
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189 stoves. Farmers responded that they use the biogas stoves they have on average 26.3 minutes in the morning, 37.4 
minutes for lunch and 37.7 minutes for the evening meal. Almost all farmers (97.5%) are satisfied with the biogas stoves. 
None of the stoves had reported or observed soot deposits, however the green paint of the old square model is all gone 
and are slightly rusted. This model is still strong however and the rust does not seem to impact the cooking ability.  
 

2.5.6 Other uses of biogas   

 
Besides household cooking, biogas is also used to boil water, prepare pig feed, or to prepare cakes to sell and in one 
case to make wine. None of the 120 households mentioned other uses such as for electricity although some are 
interested to use it for electricity if possible. 
 

2.5.7 Other energy sources for cooking 

The environmental goal of the NBP is to reduce reliance on fuelwood and in theory the biodigester could replace all the 
household cooking fuelwood needs. However, still 51% use other sources for cooking beside biogas, although the 
kilograms of fuelwood used for cooking per month has been reduced 93% from 195 kg to 13.9 kg/month. The reasons 
that fuelwood is still used are that the biogas is not enough to cook all the food for the household cooking. If fuelwood is 
consumed, it is used to boil water, make soups, cook for large households, prepare meals for parties or visitors and to 
barbecue fish and meat. The Traditional Lao Stove is the most popular alternative stove at 43%, 28% still use the three 
stone stove and 10% the New Lao Stove.  The households use these stoves on average about 4 times per week. The 38 
households that still collect firewood spend on average about 1 hour and 40 minutes per week in that task. 
 

2.5.8 Use and satisfaction of biogas lamps 

In total 85 households (71%) are using biogas lamps, the average number of working biogas lamps per household is 1.35. 
The total number of lamps is 2.61 per household (in comparison to the figures from the NBP database that report that 
89% of the households purchased biogas lamps with 2.4 per lamps per household). The average household burns the 
lamps for 4.64 hours per day, or calculated per lamp, 3.43 hours per day (Table 14). Users are satisfied (80%) with the 
biogas lamps although only 71% use the lamps at present. Complaints about the lamp are that the mantle often breaks, 
the glass and mud-shower break, spare parts are difficult to get, or people just don’t take the time to purchase spare 
parts. The quality of the lamp is a serious problem with the program that the NBP should look into. 
 
Table 16: Number of working lamps 

No. of working lamps No. of households Percentage 

0 35 29% 

1 25 21% 

2 48 40% 

3 8 7% 

4 3 3% 

5 1 1% 

Total 120 100% 
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2.5.9 Use of main gas valve 

The main gas valve on top of the digester is always kept open by 29%, while 16% close the valve at night (Table 15). In 
the category Users replying “Other” mentioned closing the valve after using gas for cooking and or lighting. A few 
farmers mentioned that they close the valve when they add the dung. 
 
Table 17: Use of main gas valve 

 
No. of households Percentage 

Always keep open 35 29% 

Close at night 19 16% 

Close sometimes 10 8% 

Close sometimes to check leak 2 2% 

Other 54 45% 

Total 120 100% 

 

2.5.10 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 
water drain connected under to empty water from the gas pipe. As the biogas has a relatively high humidity level some 
water condensates inside the pipe, which might result in a low pressure or uneven gas pressure. The valve can be 
opened to release the water.  
 
Most farmers (37%) drain the water every week, and 28% sometimes, but still 12% never drain the water, which doesn’t 
seem to lead to any problems in use.  Specific answers provided in the “Other” category include a specific number of 
days between draining, like every 2, 3 or 4 days; every month; or, “When biogas light becomes red”, “When the gas 
pressure is low”, “Water comes out automatically”, and “I drain it every month for 15 minutes”. 
 
Table 18: Use of main water drain 

 
No. of households Percentage 

Never drain the water 14 12% 

Drain sometimes 34 28% 

Drain every week 44 37% 

Other 28 23% 

Total 120 100% 

 
 

2.6 Energy Savings and Financial Consequences 
 

2.6.1 Present expenditure on lighting and cooking fuels by type 

 
The baseline study in 2006 estimated a monthly use of 195 kg of fuelwood for households cooking without a biodigester. 
Most farmers collect this fuelwood rather than purchase it, however there is considerable time savings as farmers used 
to collect over 7 hours per week to collect enough wood.   
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In order to compare the economic benefit the value of one kg fuelwood is set at 250 Riel with a conversion rate of 4200 
Riel per US$.  In the baseline the average consumption of 195 kg per month valued at US$ 12 per month, the present 
consumption is 13.33 kg per month, or US$ 0.83. Therefore use of the biodigester has resulted in a saving of respectively 
US$ 11 per month on fuelwood (Table 18).  
 
Compared to the household in the baseline study in 2006 the cost for kerosene has been reduced from 2.4 litres to 0.25 
litres per month now. Cost for battery charging and cost for local grid have not reduced much. The reason is that famers 
now have better living conditions and have more money to spend (for instance more farmers have colour televisions 
which require more frequent battery charging). The highest energy for household with a biodigester is $1.29 per month 
on fuelwood for non-household cooking activities such as preparation of pig feed.  
 
 
Table 19: Cost and quantity of energy used beside biogas per month 

 Fuelwood for 
cooking 

Charcoal Kerosene Charging 
Batteries 

Local Grid 
electricity 

Non Cooking 
Fuelwood 

Total energy cost 
per month 

Cost in US$ per 
month 

0.83 $ 0.04 $ 0.21 $ 1.09 $ 0.82 $ 1.26 $ 4.25 $ 

Quantity used per 
month 

13.33 kg* 0.20 kg 0.25 lit 0.76 kWh 0.98 kWh 20.48 kg 
 

*Fuelwood collected is converted to a market value of 250 Riel per kg (1US$=4200 Riel). 
 

2.6.2 Estimated saving by the user on energy cost using a biodigester 

Most farmers could not estimate the energy saving cost and the interviewers had to help to estimate and calculate the 
savings based on reduced expenditures on fuelwood, kerosene and electricity. The average estimated saving was US$ 
14.39 per month. The payback time of the digester was even more difficult for farmers to answer and was also 
calculated with help of the interviewers based on the savings per month and cost of the biodigester. The average 
payback time was calculated at 38.46 months or 1.6 years. These figures are based on only 50% of the 120 households, 
for in the other cases people had no idea about energy costs prior to the installation. 
 

2.7 Dung Storage and Bio-slurry Use 
 
The NBP promotes bio-slurry 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 long-term improves the soil quality with the organic matter that is part of 
the bio-slurry. In total 59% of households put all available dung into the digester. The average kilograms of dung fed into 
the digester per day is 40.88 kg and another 7.51 kg (Table 14) is stored elsewhere (Table 19). 
 
Table 20: Kg dung not fed into the biodigesters per day 

Cow dung Buffalo dung Pig dung Total 

3.93 1.64 1.93 7.51 

 
 

2.7.1 Use of dung not fed into the digester 

 
Among the 41% of the farmers who do not put all dung into the digesters, the reasons are that there is already sufficient 
gas in 14 cases, and 3 use some dung directly as fertilizer. A further 18 do not collect all the dung, since they only use 
clean dung, to prevent sand and clay from going into the biodigester. The NBP informs farmers that sand can reduce the 
digester size as it will sink to the bottom. For this reason some farmers need to be careful in collecting dung.  However 
most farm yards are located on clay soil and fine clay only can relatively easily be removed from the biodigester. 
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Table 21: Reasons why not all dung is fed into the biodigester 

  No. of Households Percentage 

To avoid sand going into the digester 18 51% 

Already sufficient gas 14 40% 

Use dung directly as fertilizer 3 9% 

Total 35 100% 

 
 
Most of the 7.51 kg of other dung (35%) is stored in a confined storage place with roof, 24% in dry conditions with 
organic matter, 20% outside and 12% applied often to the field (Table 23).   
 
Table 22: Storage method of dung not fed into the biodigester 

  No. of Households Percentage 

Confined storage place with roof 17 35% 

Stored in dry conditions with organic matter 12 24% 

Stored outside 10 20% 

Often applied to the field 6 12% 

Other 3 6% 

Flows into large lagoon or river 1 2% 

Total 49 100% 

 

2.7.2 Bio-slurry use 

First the dung goes through a process of anaerobic digestion in the digester.  From the biodigester dome where the dung 
produces the biogas it flows into the outlet. If more dung and water is added into the digester or the gas pressure builds 
up, the digested dung flows over to the area behind the biodigester.  This effluent is called bio-slurry.  During the 
construction, the bio-slurry training, and also in the bio-slurry manual, farmers are informed that bio-slurry is a very high 
quality fertilizer. The study found that the bio-slurry is used by 97.5% of the respondents either liquid, semi liquid or in 
solid form.  However the storage of the bio-slurry is not always well organized.  It was found that the storage pit for 
slurry was too small by 33% of the households and refuse flows into the farm yard creating a dirty and unsafe area for 
animals and children.   
 
Table 23: Bio-slurry treatment and storage place 

  No. of households Percentage 

Flows over to farm yard, no cover 39 33% 

Flows into sufficient sized storage area, no cover 60 50% 

Stored dry, (not with organic matter) with hut 6 5% 

Flow into large pond or river 1 1% 

Stored under dry condition with other organic matter, with hut 9 8% 

Stored with organic matter, no cover 2 2% 

Stored in sufficient size storage area, with hut 3 3% 

Total 120 100% 
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2.7.3 Quality of bio-slurry compared to chemical fertilizer 

In 81% of cases the yields are reported to increase with bio-slurry, while 19% experience yields the same as with 
chemical fertilizer. The bio-slurry is highly valued and in several cases farmers mention that the quality of the soil 
increases over the years compared to chemical fertilizer where the soil quality decreases. The bio-slurry not only adds 
the elements of chemical fertilizer, but also micro nutrients which makes the soil more loose; bio-slurry increases the 
water absorption rate and number of microorganisms. 
 
Although the bio-slurry is highly valued farmers currently use more chemical fertilizer compared to the baseline study in 
2006 (Mansvelt, & Buysman 2006). The 2006 baseline study estimated the average yearly amount of chemical fertilizer 
at 127 kg, presently in 2010 the value is 181 kg or 82kg per hectare per year. Intensive agriculture in Asia demands 240 
kg per year. The reason for this increase is the higher social economic status of the farmers with much more income to 
spend (from US$ 1188 in 2006 to US$ 4000 now).  The average land ownership also increased from 1.9 to 2.2 ha4. But 
the 88% that use chemical fertilizer still estimate the savings on chemical fertilizer by using bio-slurry at US$ 52 per year.   
 

2.8 Change in Livestock and Farm Yard Practices with a Biodigester 
The estimated time savings with the biodigester are substantial, saving 1.5 hours per day for the husband, 1 hour for the 
wife and 46 minutes for the children. This includes time saved collecting and cutting firewood, no time spent on starting 
the wood fire and faster cooking. In terms of changes in farm yard practices, the biodigester results in a much cleaner 
farm yard, more animals, higher harvest and a new kitchen (see Table 23). The pictures contained in Annex 8 show how 
neat and clean the kitchens with biogas stoves are, compared to kitchens with fuelwood cooking.  
 
Table 24: Change in farm yard practices after installing the biodigester 

 
Frequency* 

Cleaner farm yard 100 

More animals 18 

Higher Harvest 14 

New Kitchen 13 

New Toilet 3 

* More than one answer was possible 
 
 

2.9 The Effect of the Plant on Household and Animal Hygiene 
 
The biodigesters contribute to a much cleaner farm yard, and reduce bad odours which is particularly important in case 
of pig raising. The dung previously would lie around the pig sty, or for cow dung be put on a pile outside, possibly 
polluting the nearby pond or water stream. That dung is now put into the biodigesters. Compared to cooking with wood 
the kitchens with biogas stoves are much cleaner and cooking utensils, roofs and walls are not covered with black soot.  
Many households also constructed a new kitchen or cooking table that result in a much more comfortable and hygienic 
food preparation environment.  In addition, users can cook much faster, can easily ignite the stove flame.  Most 
importantly there is no more smoke from firewood that used to irritate eyes and lungs especially for the women, 
children staying with their mothers and adolescents responsible for the daily preparation of food.  

                                                           
4
  These figures should be used as indicative as it is very difficult to analyze income of farmers, but they indicate that income is much 

higher now compared to the baseline survey in 2006. 
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2.9.1 Toilets 

During the construction of the biodigester, a second inlet pipe can be connected to a toilet. However out of the 77% 
with a toilet only 11% is connected to the biodigester. In total 44% of those surveyed have a second inlet pipe for the 
digester that is not used at present and available to be used to connect a future toilet.  
 

2.9.2 Health of humans and animals 

The households were asked if their health situation improved with the biodigester, with health improving in 62 cases 
(52%) and staying the same in 58 cases (48%). The animal health situation has improved in 42 cases, stayed the same in 
72 cases, and more sickness was reported in 5 cases.  However, these 5 cases were not related to the biodigester, but 
diseases such as the blue ear pig disease which resulted in animal deaths.   
  
 

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 see if everything is working according to expectations. The service also includes several control visits to inspect 
problems or defects. These control visits should be reported on the back of the guarantee certificate. However in 
practice hardly any mason report the control visit on the guarantee certificate.  
 

2.10.1 The guarantee certificate 

The guarantee certificate has been provided and filled in by 113 farmers, while 7 have not received the guarantee 
certificate of which two in Takeo and 4 in Kampong Cham. The guarantee conditions are clear for 84%, while the others 
have not received it, have not looked at it or in a few cases have forgotten the conditions. Those aware of the conditions 
(97.5%) think that the conditions are good.  
 

2.10.2 After-sales service and control visits 

In 83% of cases the mason came to supervise the biodigester. A control visit by the mason was reported by 82%, on 
average 44 days after installation and a 2nd control visit was reported by 60%. The farmers reported on average 1.8 
control visits per plant.  
 

2.10.3 Complaints 

The questionnaire specifically asked if there were any complaints towards the masons or PBPO officials. The 16 
complaints about the masons and 8 towards PBPO official mainly concerned repairs. For example, masons tend not to 
like to repair broken valves, stoves and gas pipes and ask for small fees for the new appliances or money to compensate 
for transport.  Or the mason only came once the guarantee period was over (in one case). In another case the mason 
brought a new stove and promised to install it another time but he never returned.  In some cases the masons are 
needed to return as they do not bring appliances on control visits, but they often forget in those cases. Except for some 
issues related to small repairs, there were no serious complaints reported against the masons or PBPO officials, even 
though this was specifically asked for.  In the two cases where digesters broke relatively shortly after construction, the 
masons built the digester again without charging any additional cost. In one case, a government official in Kampong 
Cham offered an additional subsidy but this was never received by the households. 
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2.11  Pictures 
 
The interviewers took pictures at all the 120 houses visited. The pictures can be found in the separate document Annex 
8.  Annex 8 includes eight pictures of each house, the biodigester inlet, the outlet which shows where the slurry goes, 
the cowshed and pigsty if present, the biogas lamps, stoves and other stoves used to burn fuelwood.  
 
The pictures show clearly that the biodigester users are relatively well off households in the rural villages. There are no 
houses made from thatch walls and roofs and only 4 houses have thatch walls with corrugated iron roofs.  Most houses 
(77.5%) are wood with a tile roof. The biodigesters are nicely built and do not take up much space as the dome is all 
under the ground. Most households, however, did not build a sufficient sized bio-slurry storage pit and in many cases it 
flows over into the farm yard, creating a dirty environment.  Pictures further show that some lamps are not used 
anymore as mantles are not replaced or the glass is broken, while pictures from the kitchens with biogas stoves show 
how clean cooking with biogas is, compared to cooking with fuelwood. Biogas cooking enables a very clean hygienic 
cooking environment with no soot, ashes or smoke.  
 

2.12 Sustainable Development Indicators  
 
The Royal Government of Cambodia with the Assistance of donor agencies formulated the Cambodian Millennium 
Development Goals (CMDG). Goal number 7, Ensuring Environmental Sustainability is especially relevant to the NBP. 
Each goal has several subgoals or indicators, and indicator 7.9 aims to reduce fuelwood dependency. A recent study 
commissioned by the Council for the Development of Cambodia (CDC) with financial support from DANIDA analyzed in 
detail the progress of CMDG number 7.  The study found that:  

“According to the UNDP 2009 preliminary summary of progress, Cambodia Millennium Development Goal 7 
(CMDG7) has the lowest progress by indicating the most irrelevant or ill defined indicators, the least availability 
of consistent data, the least developed sector-based strategies, the least clarity about allocation of the Royal 
Government of Cambodia’s (RGC) responsibilities and budgets (budget line items, NSDP line items, donor Line 
items), different responsibilities for rural and urban water and sanitation, the most unclear responsibilities and 
interventions of external development partners and the most human rights issues and conflicts. 

 
CMDG 7, indicator 7.9: Proportion of households dependent on fuel wood 
The benchmark percentage was 92% fuelwood dependency in 1993, in 2008 the real percentage was 91.1. 
However, the CMDG 7 target for 2010 and 2015 are respectively 61% and 51%. The trend shows a slow decrease 
however the percentage include charcoal and fuelwood and households using fuelwood will first switch to 
charcoal and if they can afford they will also start using Liquified Petroleum Gas (LPG). There are not policies in 
place that aim to reduce the percentage of families depending on fuelwood and the indicators seems to be 
formulated without proper discussions with involved stakeholders such as the Department of Energy, donors such 
as the World Bank, SNV and NGOs like GERES or DATe. Also the official Wood Energy Working Group that has 
been initiated under a Prakas signed by MIME only has the aim to reduce the deforestation by introduction of 
more efficient technologies and providing support to households to grow enough trees for sustainable use. 
Fuelwood can be a sustainable source for cooking. The only program that significantly contributes to reach the 
CMDG indicator is the Natianal Biodigester Program. Families with biogas do not need fuelwood, charcoal or LPG 
for cooking, however only about 25% of the total rural population has enough cattle or pigs for a biodigester. 
Under the present developments it is very unlikely the indicator will be reached by 2015”. (Oriental Empire 2010) 

 
The study clearly states that the NBP is the only programme that contributes directly to the CMDG indicator on 
fuelwood dependency, but the targets set are high and not discussed in cooperation with the NBP.  In order to reach the 
target, CMDG initiatives should realize the importance of the NBP and could direct funds to the NBP to sustainably 
reduce fuelwood dependency. 
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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 over 8,000 high quality biodigester installations by mid 2010. The information provided by the 
NBP resulted in biodigesters that meet all the expectations by farmers. The random survey found that all 120 visited 
digesters are in good condition.  Only one farmer had a biodigester that was not producing biogas as the owner did not 
feed the biodigester with dung over the last 6 months. Compared to earlier constructed biodigesters and support 
programmes, especially the plastic tube digesters and the Indian floating dome digesters that often broke down after a 
relatively short period, the success of the NBP is remarkable.  
 
All aspects of the NBP are well designed, with high quality construction of biodigesters, even in remote rural areas. 
There are no other rural development programs that require such a high level of technical skills that have penetrated so 
far into rural areas.  
 
The biodigesters fit nicely into the farmyards and although rather big, the largest part, the dome, is constructed under 
the ground. Gas pipes are well protected and biogas stoves are positioned in much cleaner and hygienic kitchens 
compared to the former fuelwood cooking.  Cooking with biogas is similar to cooking with LPG and the living standards 
are evidently increased. The switch to a more convenient source of fuel for cooking in developing countries is often 
referred to as higher step on the energy ladder. On the lowest step households cook with cow dung, followed on the 
second step by fuelwood, on the third step with charcoal, on the fourth step with LPG, and on the highest step with 
electricity. With a biodigester, households take two steps on the energy ladder.  Actually the biogas rice cooker could be 
compared with the electric rice cooker that is on the highest step of the energy ladder. Also for lighting, those previously 
dependent on kerosene lighting have a much higher quality biogas light.  Compared to fluorescent lights many farmers 
say that the light from the biogas lamp is much brighter. 
 
The average biodigester user has a wooden house with a tile roof, is relatively well off compared to the average rural 
household, has an estimated annual household income of US$ 4,400, and the average household size is 5.72 persons. All 
household members are involved in the decision to build a biodigester. The main reasons to choose for a biodigester are 
that it is easy to use, saves fuelwood and money buying wood, provides gas for biogas lamps and a good natural 
fertilizer. 
 
Households are well informed about the cost of all parts of the biodigester and all the contracting, subsidy provisions, 
loan arrangements are clear and hardly any complaints are reported. This is the result of the incredible effort that the 
NBP has put into designing standard contract papers, cost sheets, control documents and procedures to be 
implemented together.  With quality training of masons in construction, almost all biodigesters are without failure, and 
those cases with failures reported that the digester was built again without any additional payments. With the 
experience of SNV with biogas programs in other countries, SNV provided support to the setup the National Biodigester 
Programme in Cambodia that resulted in a very successful programme. 
 
Households have on average 4.17 pigs and/ or 3.34 cows that produce on average 40.88 kg of dung per day that is put 
into the biodigester. Husband, wife and children are all about equally involved in the feeding of the digester. The 
monthly savings on energy costs with the biodigester is estimated at US$ 14.39 per month. 
 
Farmers are content with the location the biodigesters are built, appreciate the subsidy and loan very much and are able 
to pay back the loans, with no loan defaults reported. Masons are evaluated as skilful, informational materials provided 
in the form of leaflets, manuals, and posters are perceived as very useful, especially the guarantee certificate.  
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The biodigesters are well constructed and the guarantee has hardly ever been used, however for small failures on the 
lamps, gas valves and leaks in the flexible gas pipes the masons are not very interested to come and repair. Many have 
reported that control visits have not taken place and as masons often do not bring spare parts they have to come back 
to do repairs which is sometimes totally forgotten.  
 
The main problems are with the mantle of the lamps that easily break and many households seem not to replace the 
mantle as it is difficult or far to buy them or they just do not do it.  
 
The bio-slurry is highly valued and households estimate to save on average US$ 52 per year on chemical fertilizer. The 
storage size of the slurry pit behind the outlet of the biodigester is sometimes too small and flows over into the farm 
yard creating a dirty and unsafe area.  
 
The few negative elements found in the survey do not outweigh the enormous benefits of the biodigesters to the rural 
farmers’ lives.  Particularly, the incredible improvement in cooking environment with no more smoke, soot or ashes, the 
quality of the biogas light that is evaluated brighter than fluorescent lights, and the natural bio-slurry increasing yields 
and improving the soil quality result in a real sustainable development.  
 
 
 
 

4 Recommendations 
 

4.1 Integration of Biodigester Programme into National Development Strategic Plan 
 
The biodigester contributes greatly to the improvement of living conditions in rural areas. Although over 8,000 
biodigesters have been built, once one visits a household that uses the biodigester, one sees all the surrounding houses 
that could potentially also benefit from the construction of a biodigester.  In the last 4 years the National Biodigester 
Programme has proven itself and support for the program should become a main priority for the Government of 
Cambodia to improve living conditions of farmers in rural areas, especially for women and children who benefit greatly 
from the reduced smoke by using biogas stoves instead of fuelwood. 
Recommendation: 

 Building biodigesters should become a development priority by the government of Cambodia; 

 The government should initiate and support cow and pig raising programmes to enable farmers without 
livestock to have sufficient dung to feed a biodigester and bio-slurry to increase rice harvest. 

 

4.2 Size of the plants and their feeding 
 
Size of the Digesters 
Most farmers are content about the chosen size of the biodigester but 26 farmers would have chosen a larger digester 
as they are very satisfied with the biodigester. Farmers reporting not to have enough gas are often large with up to 10 
household members. 
Recommendation: 

 Farmers could be recommended to choose slightly larger digesters, especially evaluating the amount of people 
in the household and the number of livestock available at the surveyed biodigester users compared to the 
present size of the biodigester.  
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Dung collection 
Not all dung is fed into the biodigester as people are informed that sand would reduce the digester size once it sinks to 
the floor of the biodigester.  However in most areas the dung is collected from cowsheds with a fine clay soil and this 
light mud powder will not end up on the ground of the biodigester, but pass to the bottom of the outlet where it can be 
easily removed once a year.  
 
Recommendation:         Overflow outlet 

 Only inform farmers to put dung without sand in the digester if the farm 
yard is built on sandy soils.  In the other cases inform how to remove mud 
from the outlet and to clean the walls of the outlet once a year as the 
build-up of hard slurry/soil reduces the size of the outlet and hinders dung 
to flow into the slurry pit or overflow area.  

 
 
 

4.3 Appliances and warranty provision 
 
Biogas Lamps are often broken                        Broken biogas lamp  
Unfortunately the biogas lamps not as strong and sturdy as the biogas stoves. The 
light is highly appreciated but the mantles break easily and do not fit in the 
relatively basic and rough living conditions in rural areas. Children and animals walk 
around, tools are stored in the same place and only with a slight touch the mantle 
or also the glass around the biogas lamp could break. Spare parts are difficult to find 
and households do not have time to purchase replacements. The problem is 
exacerbated as masons don’t seem to come back for control visits; if they do come 
they do not bring spare parts to replace broken lamps or other parts. According to 
the NBP program one control visit is scheduled after three months of construction 
and the second visit after about three months before the guarantee period is over. Without these visits the guarantee 
period will expire.  No fire has been reported in the programme, however the lamps are often hot and placed very close 
to the wooden houses which theoretically increases the risk for fire.  
Recommendations: 

 It is recommended that control visits focus more on repair of broken biogas lamps.  

 Masons are recommended to bring along spare parts including mantles, mud-shower, glasses, gas pipes (flexible 
transparent), small gas valves and additional stoves, rice cookers and lamps in case households want to 
purchase more. 

 Look out for sturdy biogas lamp alternatives.  

 Later versions of the biodigester have bricks around the main gas valve for protection. 
 
Unprotected gas valve   Protected gas valve 
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Biogas stoves and rice cookers 
The biogas stoves are all burning well although they could be cleaned more often. The rice cookers are good but seem to 
rust quickly, disappointing the farmers.  
Recommendation: 

 Include stove (lamp) cleaning in the control visit checklist; 

 Analyse the rice cooker rusting problem and try to find solutions by promoting the use of desulfurize filters. 
 
 
Guarantee certificate 
The guarantee certificates are highly appreciated, but not all conditions are clear and some farmers have to pay for 
appliances such as broken valves or pay for transport costs in the event they require masons’ services.  
Recommendations: 

 It would be good to inform and write clearly on the certificate what farmers are not supposed to pay for and 
how long the guarantee is for each appliance and if transport cost has to paid by the farmers or not during the 
guarantee period; 

 Write and inform clearly that the guarantee period only expires in the case that two control visits are reported 
on the back of the certificate. 

 

4.4 Slurry management 
 
Too small or insufficient bio-slurry storage: 
The bio-slurry storage capacity is not sufficient in 50% of the cases and bio-slurry flows over the farm yard. 
Recommendation: 

 Include a better solution for slurry storage as part of the construction. The 
simplest solution is to just increase the volume of the pit behind the outlet.  

 Strengthen the information provided to farmers that bio-slurry in the sun 
reduces the quality of the slurry and recommend strongly the construction of 
a thatch hut. 

 Suggest better options on how to transport bio-slurry to more distant rice 
fields, as most slurry is now applied to areas close to the farm yard. 
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Annexes 
 
 
Annex 1: Reasons to build a biodigester, question  22  

 

Reason Benefit 1 Benefit 2 Benefit 3 

Easy to use 24 2  

Difficult to find firewood 19 8  

Save money and time 12 2 4 

Fast and clean cooking 11 10 6 

Save Time 9 6 3 

Use less firewood 9 10 5 

For lighting 8 7 3 

No need to find firewood 4 8  

Easy and bright light 4   

Save Money 3 4 5 

Gas for cooking 3 2  

No expense on firewood 3 1  

Less time to find firewood 2 7 4 

Easy to cook 2 3  

Save trees/forest 2 1  

Natural Fertilizer 2 6 16 

Fish feeding 1 1 1 

More time for other things 1  1 

Save energy 1   

Use pig dung  1  

Fast to use  3  

Easy and fast   1 

Clean Kitchen/house  6 14 

No soot in kitchen and house  4 1 

Reduce kerosene use    

Clean environment  2 3 

Less charging of batteries   2 

Bio-slurry is good fertilizer   2 3 

Children have time to study  1  

Total 120 97 72 
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Annex 2: Benefit of the biodigester, question 43  

 

Reason Benefit 1 Benefit 2 Benefit 3 

Save Time 24 16 5 

Fast to cook 15 13 4 

Easy to Cook 14 4 1 

Save money and time 10 3 3 

Have gas for cooking and bright lighting 8 3  

Slurry for ricefield 7 6 9 

Save money on fuelwood 7 3  

Gas for lighting 5 3 3 

Reduce fuelwood 5 11 6 

Save Money 4 6 6 

Easy to use 4 3 1 

Natural Fertilizer 3 9 14 

Clean Kitchen 3 6 11 

No time spend collecting wood 3 1 1 

No smoke and soot 2 5 1 

Easy to make fire in rainy season 2 2  

Slurry for crops 2  4 

Save energy 2   

Good slurry 1 2 1 

Gas as energy 1 1  

Fast to use 1   

Good Environment 1   

Safe forest 1   

Clean House  3 1 

Feeding fish  1 1 

Good Yields   1 

Good soil   1 

Total 125* 101 74 

* The  total is higher than the number of respondents as some people mentioned easy and fast to cook which are 
divided into too lines. 
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Annex 3: Negative aspects of the biodigester, question 44 

 

Reason Reason 1 Reason 2 Reason 3 

Difficult to collect dung 6   

Hard work to carry dung to the digesters 5   

Lamp easy to break 3 2  

Stove and gas valve often break 3 1  

Difficult open/close gas valve 2 1  

Difficult to get mantles 2   

I cannot change the place of the biodigesters 1   

Have to work every day 1   

Spare parts difficult to get 1  1 

Only for cooking and lighting 1 1  

Difficult to fully understand 1  1 

Need to have many animals 1   

Cracked gas holder 1   

Difficult to find 1.5 ton dung to start  1   

Mantle easy to break 1 1  

Sometime gas not enough 1   

Children lazy 1   

Difficult to find water in the dry season 1   

Difficult to get manure 1   

Light not so bright 1   

Not enough gas 1   

Gas valve not work well 1   

Need people to work on it  1  

Not work in strong winds  1  

Difficult to transport slurry    

Spend much money on it  1  

Difficult to get repaired, ask mason not easy  1  

Difficult to take water to mix the dung  1  

Total 37 11 2 

 
 

 



 
 

Annex 4 : List of the 120 Sample households 

Int NR Plant Code Plant Owner Plant Size Province District Commune Village Start Date Completion Date 

1 407090217 Soeung Sith 6 KAMPONG CHHNANG Sameakki Mean Chey Khnar Chhmar Chrey Kaong Lech 3/12/2009 3/26/2009 

2 407090340 Uch Som Art 4 KAMPONG CHHNANG Sameakki Mean Chey Tbaeng Khpos Ra 12/1/2009 12/10/2009 

3 407080075 Vong Eng 6 KAMPONG CHHNANG Sameakki Mean Chey Thlok Vien Spean Daek 7/10/2008 7/24/2008 

4 407080108 Sun Vanna 6 KAMPONG CHHNANG Sameakki Mean Chey Svay Chuk Trapeang Tumloab 9/11/2008 9/27/2008 

5 407090316 Min Chan Doeun 6 KAMPONG CHHNANG Sameakki Mean Chey Svay Tuol Pongro 11/20/2009 11/30/2009 

6 408090286 Sem Chanthol 6 KAMPONG CHHNANG Tuek Phos Toul Khpos Roka Tong 7/23/2009 7/31/2009 

7 408090309 Eang Rain 6 KAMPONG CHHNANG Tuek Phos Toul Khpos Slaeng 10/28/2009 11/9/2009 

8 502070068 Hong Touch 6 KAMPONG SPEU Chbar Mon Roka Thum Peanicheakkam 5/27/2007 6/10/2007 

9 502090586 Bun Kong 10 KAMPONG SPEU Chbar Mon Svay Kravan Prey Kdei 2/21/2009 3/8/2009 

10 706090701 Meas Oeun 6 KAMPOT Kampong Trach Kanthaor Khang Lech Boeng Thum Khang Lech 11/21/2009 12/2/2009 

11 706090626 Ly Pheap 6 KAMPOT Kampong Trach Boeng Sala Khang Tboung Chres 10/1/2009 10/12/2009 

12 706090670 Som Thy 6 KAMPOT Kampong Trach Boeng Sala Khang Tboung Chres 10/26/2009 11/3/2009 

13 706080356 Pov Kheng 6 KAMPOT Kampong Trach Damnak Kantuot Khang Tboung Damnak Kantuot 12/9/2008 12/20/2008 

14 706080052 Seang Chanthoo 6 KAMPOT Kampong Trach Damnak Kantuot Khang Tboung Damnak Kantuot 3/12/2008 3/20/2008 

15 706090731 San Srey 6 KAMPOT Kampong Trach Ruessei Srok Khang Lech Damnak trabaek 11/18/2009 12/18/2009 

16 706090429 Pich Phaphoulong 6 KAMPOT Kampong Trach Boeng Sala Khang Cheung Das Skor 3/8/2009 3/19/2009 

17 706080191 Mei Mony 6 KAMPOT Kampong Trach Boeng Sala Khang Cheung Das Skor 7/15/2008 7/25/2008 

18 706080053 Toun Sombo 6 KAMPOT Kampong Trach Boeng Sala Khang Cheung Kaoh Tromung 3/20/2008 3/28/2008 

19 706090674 Kin San 6 KAMPOT Kampong Trach Boeng Sala Khang Cheung Kaoh Tromung 11/9/2009 11/19/2009 

20 706090595 Sok Lun 6 KAMPOT Kampong Trach Boeng Sala Khang Cheung Kaoh Tromung 9/14/2009 9/24/2009 

21 706080186 Chun Mann 6 KAMPOT Kampong Trach Damnak Kantuot Khang Cheung Ou Popul 6/28/2008 7/8/2008 

22 706090598 Ing Chhoch 4 KAMPOT Kampong Trach Boeng Sala Khang Cheung Prey Tob 9/4/2009 9/15/2009 

23 301060029 Two Thon 8 Kompomg Cham Batheay Tang Krasang Boeng Veaeng 6/8/2006 6/15/2006 

24 301080501 Houng Lo 6 Kompomg Cham Batheay Tang Krasang Khtum 4/2/2008 4/8/2008 

25 301080600 Kong La 8 Kompomg Cham Batheay Tang Krang Phnum Del 6/27/2008 7/9/2008 

26 301090908 Mat Met 6 Kompomg Cham Batheay Trab Phnum Touch 4/18/2009 4/27/2009 

27 301070232 Choub Sol 8 Kompomg Cham Batheay Tang Krang Popit 8/1/2007 8/11/2007 

28 301060092 Leang Lim 8 Kompomg Cham Batheay Tang Krang Prasat 11/15/2006 11/24/2006 

29 301080614 Som Thol 6 Kompomg Cham Batheay Me Pring Tang Roleang 7/10/2008 7/20/2008 

30 301080596 Yoem Yon 6 Kompomg Cham Batheay Me Pring Tang Srei 6/24/2008 7/5/2008 
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31 301080616 Chun Chorn 8 Kompomg Cham Batheay Me Pring Tang Srei 7/13/2008 7/25/2008 

32 301090872 Choub Yoeun 6 Kompomg Cham Batheay Me Pring Tang Srei 3/24/2009 4/3/2009 

33 301080748 Or Yeng 8 Kompomg Cham Batheay Trab Thma Kaev 12/15/2008 12/27/2008 

34 301090879 Lun Noeun 6 Kompomg Cham Batheay Tang Krasang Trav Phni 3/27/2009 4/5/2009 

35 301080747 Ang Im 8 Kompomg Cham Batheay Trab Tum Prong 12/13/2008 12/27/2008 

36 301091006 Theam Kim Chhoun 8 Kompomg Cham Batheay Chbar Ampov Tuol Chan 6/2/2009 6/12/2009 

37 302090786 Em Mel 6 Kompomg Cham Chamkar Leu Bos Khnaor Chranaom 1/22/2009 2/2/2009 

38 314070316 Yin Va 10 Kompomg Cham Srei Santhor Khnar Sa Ampil 11/17/2007 11/29/2007 

39 314060006 Chea Hourn 6 Kompomg Cham Srei Santhor Pteah Kandal Chong Boeng Krau 4/7/2006 4/28/2006 

40 314080382 Lonh Tin 6 Kompomg Cham Srei Santhor Chi Bal Khnor Doung 1/3/2008 1/13/2008 

41 314060082 Mour You Sang 6 Kompomg Cham Srei Santhor Svay Pou Teahean 10/4/2006 10/23/2006 

        
  

        
  

Int NR Plant Code Plant Owner Plant Size Province District Commune Village Start Date Completion Date 

42 1408090139 Rin Savy 4 PREY VENG Pea Reang Prey Sniet Prey Sniet 7/6/2009 7/13/2009 

43 1408090039 Choub Ngy 6 PREY VENG Pea Reang Prey Sralet Prohut 1/9/2009 1/19/2009 

44 1408090063 Hor Sat 6 PREY VENG Pea Reang Prey Sralet Prohut 2/10/2009 2/20/2009 

45 1408090062 Ham Ear 6 PREY VENG Pea Reang Prey Sralet Prohut 2/18/2009 2/28/2009 

46 1408080012 Yerm Chork 4 PREY VENG Pea Reang Prey Pnov snay phleung 11/20/2008 11/30/2008 

47 1408090069 Tong Vey 6 PREY VENG Pea Reang Prey Sralet Svay 3/18/2009 3/28/2009 

48 2001090847 Chab Kea 6 Svay Rieng Chantrea Bati Chrak Ruessei 6/29/2009 7/10/2009 

49 2001090699 Loek Saly 6 Svay Rieng Chantrea Chres Doun Nouy 3/18/2009 3/28/2009 

50 2001090866 Vor Song 6 Svay Rieng Chantrea Chres Doun Nouy 7/20/2009 7/31/2009 

51 2001070155 Proum Kannha 6 Svay Rieng Chantrea Samraong Kaoh Kban Kandal 11/12/2007 11/21/2007 

52 2001080284 Kreas Kegn 6 Svay Rieng Chantrea Samraong Kaoh Kban Kandal 2/26/2008 3/4/2008 

53 2001090741 Choon Yon 6 Svay Rieng Chantrea Prey Kokir Kaoh Kou 4/5/2009 4/15/2009 

54 2001080250 Meas Saroeun 6 Svay Rieng Chantrea Tuol sdei Kaoh Ruessei 2/3/2008 2/11/2008 

55 2001070130 Poch Peou 4 Svay Rieng Chantrea Me Sa Thngak Pou 10/16/2007 10/24/2007 

56 2001080451 Noun Somnang 4 Svay Rieng Chantrea Me Sa Thngak Pou 10/5/2008 10/15/2008 

57 2001080456 Sor Chharai 4 Svay Rieng Chantrea Me Sa Thngak Pou 10/15/2008 10/24/2008 

58 2001070151 Dol Banha 6 Svay Rieng Chantrea Prey Angkunh Prey Angkunh 11/7/2007 11/15/2007 

59 2001090747 Min Sakith 6 Svay Rieng Chantrea Chres Trapeang Die Kraom 4/20/2009 4/30/2009 

60 2001090857 Neth Kea 6 Svay Rieng Chantrea Chres Trapeang Die Kraom 7/9/2009 7/20/2009 
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61 2001090853 Chea Sadan 6 Svay Rieng Chantrea Chres Trapeang Die Leu 7/2/2009 7/13/2009 

62 2001090855 Pa Phearek 6 Svay Rieng Chantrea Chres Trapeang Die Leu 7/3/2009 7/14/2009 

63 2001090877 Chhun Baraing 6 Svay Rieng Chantrea Chres Trapeang Die Leu 7/26/2009 8/6/2009 

64 2001060016 Men Nuch 4 Svay Rieng Chantrea Bati Trapeang Phlong 5/5/2006 5/25/2006 

65 2001070182 Nhek Ngem 6 Svay Rieng Chantrea Bati Trapeang Phlong 12/13/2007 12/21/2007 

66 2001090895 Tok Seyla 6 Svay Rieng Chantrea Chres Trapeang Run 8/5/2009 8/16/2009 

67 2001090964 Tum Kart 6 Svay Rieng Chantrea Chres Trapeang Run 10/28/2009 11/8/2009 

68 2001090965 Reach Reun 6 Svay Rieng Chantrea Chres Trapeang Run 11/7/2009 11/18/2009 

69 2001090788 Tith Lorn 6 Svay Rieng Chantrea Chres Trapeang Thlok 5/15/2009 5/25/2009 

70 2001090555 Yeam Makara 6 Svay Rieng Chantrea Chres Tuol Ampil 1/10/2009 1/19/2009 

71 2001090674 Soun The 6 Svay Rieng Chantrea Chres Tuol Spean 3/6/2009 3/16/2009 

        
  

Int NR Plant Code Plant Owner Plant Size Province District Commune Village Start Date Completion Date 

72 2108070096 Nhel Vy 4 TAKEO Doun Kaev Baray Chrouy Samraong 4/25/2007 4/30/2007 

73 2108070100 Toum Chom Roern 4 TAKEO Doun Kaev Baray Chrouy Samraong 5/2/2007 5/9/2007 

74 2108060016 Dong Sakeal 4 TAKEO Doun Kaev Baray Svay Ruessei 12/6/2006 12/11/2006 

75 2109070082 Tob Toun 6 TAKEO Tram Kak Otdam Souriya Angk Rumpeak 3/12/2007 3/23/2007 

76 2109080675 Vong Thul 6 TAKEO Tram Kak Kus Angk Ta Ngel 4/17/2008 4/24/2008 

77 2109080714 Sok Som 4 TAKEO Tram Kak Nhaeng Nhang Angk Ta Saom 5/18/2008 5/22/2008 

78 2109080756 Iv Yon 4 TAKEO Tram Kak Nhaeng Nhang Angk Ta Saom 6/5/2008 6/11/2008 

79 2109080755 Kong Dol 6 TAKEO Tram Kak Nhaeng Nhang Angk Ta Saom 6/5/2008 6/14/2008 

80 2109080886 Khoem Gnot 6 TAKEO Tram Kak Ta Phem Ba Khong Khang Kaeut 8/3/2008 8/13/2008 

81 2109080780 Voit Sokbo 6 TAKEO Tram Kak Ta Phem Ba Khong Khang Lech 6/11/2008 7/1/2008 

82 2109080785 Korn Song 6 TAKEO Tram Kak Ta Phem Ba Khong Khang Lech 6/25/2008 7/2/2008 

83 2109080655 Hen Lon 8 TAKEO Tram Kak Kus Chamkar Tieng 3/5/2008 3/15/2008 

84 2109080526 Yang Yorn 8 TAKEO Tram Kak Otdam Souriya Dang Van 2/3/2008 2/11/2008 

85 2109091360 Meas Roth 4 TAKEO Tram Kak Nhaeng Nhang Kamsei 5/28/2009 6/6/2009 

86 2109070148 Ros Som Oern 6 TAKEO Tram Kak Kus Kus Thmei 7/6/2007 7/14/2007 

87 2109070402 Lann Dany 6 TAKEO Tram Kak Ta Phem Moha Sena 12/1/2007 12/10/2007 

88 2109080862 Ouch San 6 TAKEO Tram Kak Angk Ta Saom Ou Phot 8/2/2008 8/11/2008 

89 2109080607 Sem Sarith 4 TAKEO Tram Kak Samraong Paen Meas 2/21/2008 2/29/2008 

90 2109070479 Soeung Saroeun 4 TAKEO Tram Kak Trapeang Thum Khang Cheung Peak Bang'aong 12/20/2007 12/30/2007 
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91 2109070331 Nel Chan Thou 8 TAKEO Tram Kak Angk Ta Saom Prey Damrei 11/1/2007 11/10/2007 

92 2109091188 Kan Ra 4 TAKEO Tram Kak Trapeang Thum Khang Cheung Prey Kduoch 1/2/2009 1/12/2009 

93 2109091554 Phoun Thol 4 TAKEO Tram Kak Trapeang Thum Khang Cheung Prey Kduoch 11/28/2009 12/8/2009 

94 2109070272 Long  Khop 6 TAKEO Tram Kak Srae Ronoung Prey Mouk 10/1/2007 10/10/2007 

95 2109091479 Kim Phanny 6 TAKEO Tram Kak Angk Ta Saom Prey Rumdeng 10/1/2009 10/12/2009 

96 2109091455 Born Savuth 6 TAKEO Tram Kak Kus Prey Snuol 8/10/2009 8/20/2009 

97 2109070064 Kav Nhor 6 TAKEO Tram Kak Angk Ta Saom Prey Sraong 2/18/2007 2/28/2007 

98 2109080837 Yin Rim 6 TAKEO Tram Kak Kus Prey Ta Khab 7/23/2008 8/1/2008 

99 2109091249 Yang Koeun 6 TAKEO Tram Kak Otdam Souriya Rumpeak Pen 2/6/2009 2/16/2009 

100 2109070134 Nop Noun 6 TAKEO Tram Kak Srae Ronoung Srae Thlok 6/10/2007 6/17/2007 

101 2109091248 Neang Mith 6 TAKEO Tram Kak Cheang Tong Ta Koem 2/5/2009 2/15/2009 

102 2109080938 Khoem Et 6 TAKEO Tram Kak Ta Phem Ta Phem 9/7/2008 9/17/2008 

103 2109080724 Keo Ny 6 TAKEO Tram Kak Ta Phem Ta Sou 5/21/2008 5/29/2008 

104 2109080743 Khoem Kea 6 TAKEO Tram Kak Ta Phem Ta Sou 5/30/2008 6/7/2008 

105 2109070081 Keat Chhy 6 TAKEO Tram Kak Leay Bour Thyea 3/25/2007 3/30/2007 

106 2109091414 Choub Seyha 6 TAKEO Tram Kak Cheang Tong Ti Pat 7/8/2009 7/18/2009 

107 2109091452 Sin Song 6 TAKEO Tram Kak Cheang Tong Ti Pat 8/1/2009 8/10/2009 

108 2109070438 Kem Sambath 4 TAKEO Tram Kak Ou Saray Tnaot Chum 12/20/2007 12/30/2007 

109 2109070482 Khot Touch 4 TAKEO Tram Kak Srae Ronoung Trach 12/31/2007 1/5/2008 

110 2109080779 Gneob Mut 4 TAKEO Tram Kak Srae Ronoung Trach 6/25/2008 7/1/2008 

111 2109080777 Gneob Sokha 4 TAKEO Tram Kak Srae Ronoung Trach 6/21/2008 7/1/2008 

112 2109080776 Houm Roy 4 TAKEO Tram Kak Srae Ronoung Trach 6/19/2008 7/1/2008 

113 2109070093 Sourn Vuthy 10 TAKEO Tram Kak Otdam Souriya Trapeang Chhuk 4/19/2007 4/25/2007 

114 2109070266 Ou Savet 4 TAKEO Tram Kak Ou Saray Trapeang Dang Tuek 9/26/2007 10/5/2007 

115 2109080550 Oun Sarom 4 TAKEO Tram Kak Popel Trapeang Kak 1/20/2008 2/1/2008 

116 2109070436 Tem Ang 4 TAKEO Tram Kak Ou Saray Trapeang Khchau 12/1/2007 12/11/2007 

117 2109080568 Choun Theoung 6 TAKEO Tram Kak Tram Kak Trapeang Ruessei 1/15/2008 2/1/2008 

118 2109070139 Ouch Sarom 4 TAKEO Tram Kak Otdam Souriya Trapeang Trakiet 6/25/2007 6/30/2007 

119 2109081135 Prang Sarom 6 TAKEO Tram Kak Leay Bour Tuol Tbaeng 12/5/2008 12/14/2008 

120 2109080786 Morn Nak 6 TAKEO Tram Kak Tram Kak Yeay La 6/16/2008 7/1/2008 
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Annex 5: Questionnaire for Biogas User Survey 

 
Interviewers: Please record date and time of arrival at household and time the interview was completed  
 
Date:__________ (dd/mm/yyyy)   
Start interview: __________ (hh:mm) 
Complete interview: __________ (hh:mm) 

 

1.  NBP Survey NR . . .  . . Plant ID: _____/___/___/___________________(xx/xx/xx/xxxx)    

2.  Plant size:……..m3 

 
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.  

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 

7.  How is the digested bio-slurry 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 
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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 . . . . . . 

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 household (including children extended 
household) 

20.  Who made the final decision? (choose one) 
 

[     ] 1. Husband 
[     ] 2. Wife  
[     ] 2 Husband and wife 
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[     ] 3. All household (including children extended 
household) 

21.  How did you decide on the plant size? (multiple choice) [     ] 1. Based on household 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 
program):  
 

1. [     ] Own cash savings only 
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 month in $$ 

34.  What is the expected total time to payback the total 
investment cost? 

Total time 
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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 skillful? [     ] 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 

 

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 
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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 mantle . . . . . .  . 
 
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  . . . . 

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? (ranking and 
measure with Newton 
scale)) 

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 firewood:  
how many hours per week . . . . . .  . . .  . .? 
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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 . . .  

Amount per week: . . . . . . . Unit: .  .  . . . Cost in Riel . . . .   
Amount per week: . . . . . . . Unit: . . . . . . Cost in Riel . . . .   
Amount per week: . . . . . . . Unit: . . . . . . Cost in Riel . . . .   
Amount per week: . . . . . .. Unit: . . . . . . 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?  

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 . . .  . .  → 
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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 household 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: 

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: Bio-Slurry 

82.  Do you use the bio-slurry  *     + 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 bio-slurry, 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 bio-slurry not enough/good . . 
. . . . . . . .  

88.  
How much chemical fertilizer do you still use? 

Type 1: . . . . . .  
Type 2:  . . . . . 

 

kg year . . . . . . .  
kg year . . . . . . .  

89.  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$ 

90.  How do you compare the quality of bio-slurry with 
Chemical fertilizer? 

 . . . . . . 

 
P.  Documentation and Training 

91.  Did you receive documentation? 1. [     ]  No   
2. [     ]  Yes;  if yes 
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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                        

92.  Leaflet General information  1. [   ]                         2. [   ]                     3. [   ]            

93.  Leaflet Bio-slurry/Slurry Manual  1. [   ]                      2. [   ]                   3. [   ]            

94.  Poster  1. [   ]                      2. [   ]                   3. [   ]            

95.  User manual biodigester   1. [   ]                      2. [   ]                   3. [   ]            

96.  User manual bio-slurry (can I see)  1. [   ]                      2. [   ]                   3. [   ]            

97.  Warranty certificate  1. [   ]                      2. [   ]                   3. [   ]            

98.  Home poster  1. [   ]                      2. [   ]                   3. [   ]            

99.  Other (specify): _____________  1. [   ]                      2. [   ]                   3. [   ]            

 

100.  Was training provided to you on how to operate biogas 
plant? 

[    ] 1. Yes  
[    ] 2. No 

101.  If yes, from whom (choose one) [     ] 1. Mason / Constructor 
[     ] 2. Provincial Biodigester Program Office 
[     ] 3. Biogas user training day 
[     ] 4. Friends and/or relatives who also own a plant 
[     ] 5. Can't remember. 
[     ] 6. Other (specify): _______________________________ 

102.  Is a bio-slurry training provided [     ] 1. No Training provided 
[     ] 2. Training by NBP government representatives 
[     ] 5. Other (specify): _______________________________ 

 
Q. After Sales Service 

103.  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 

104.  Are the guaranteed conditions clear 1. [    ] Yes Clear 
2  [    ] Not clear, reason . . . . . . 

105.  Are the guaranteed conditions good 1. [    ] Good 
2. [    ] Not good, reason 

106.  Does mason come to supervise the plant  [     ] 1. Yes  
[     ] 2. No 

107.  1
st
 control visit Month after installation . . . . What did he do: 

 
 
 

Following control visits Number of control visits . . . .  What did he do: 

108.  Is there a problem with the plant that the 
mason did not look at? 

Problem: . . . .  

109.  Are there any problems of complains 
towards? 

1.  [    ] the mason  . . . . .  
 
2.  [     ] or NBP government official . . . . .  

 

R. General perceptions on biodigester use 
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110.  Does, overall, the performance of the plant match your 
expectations?  

[     ] 1. Yes   
[     ] 2. No, reasons . . .  

111.  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    . . . . . . . 

112.  Has the use of the plant led to changes in animal 
husbandry and manure collection (way animals are kept, 
stable improvements, frequency of manure collection, 
cultivation of fodder crops, …)? 
 
. 

More choices possible  
1. [    ] More animals, 
2  [    ] New Kitchen 
3. [    ] New Toilet 
4. [    ] Higher Harvest 
5. [    ] Cleaner farmyard 
6. Other . . . .  
7. Other . . . . . 

  

 

 

S. General Information 

113.  Name of person interviewed: ______________________________ Male [   ]    Female [   ] 

114.  Province:   

115.  District:  

116.  Village:   

117.  How far from District town in km:   

118.  Household size:  . . . . . . . . . . . . . .  nr of people, 

119.  Husband  
 (0: illiterate / 1: primary / 2: junior high school / 3: high 
school / 4: University degree)____________ 

Main occupation: . . . .  . . .  
 
School level: . . . . .  

120.  Wife 
(0: illiterate / 1: primary / 2: junior high school / 3: high 
school / 4: University degree)____________ 

Main occupation: . . . .  . . .  
 
School level: . . . . . 

121.  How many children (below 18 years) ________________ 

122.  Do all children go to school  reason why Yes [   ]   
No   [   ], If no why . . . . .  . 

123.  How much do you spend per day, on food, education, travel, 
etc?  

. . . . . . . . . . . . . . . . . . in Dollar 

124.  Self-assessment of socio-economic status: (choose 
one) 

 

[     ] 1. Poor.  
[     ] 2. Can make a living. 
[     ] 3. Well Off. 

125.  Farm size:  (1hectare is 100 x 100 meters) Nr hectare: . . . .  .  

126.  Land title? 
 

[     ] 1. Yes. 
[     ] 2. No. 

 
T. 1.2 Farm economics 

127.  
Where does your household get most income from?  

Source:  
 

Amount per year in $: . . .  
 

128.  
For what do [did] you spend most money over the year? 

Spending:  
 

Amount per year in $:  . . .  
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Pictures: Nr ... to Nr ... 

1. House from the front 

2. Overview Biodigester 

3. View on the slurry pit 

4. Pig Sty 

5. Cow shed 

6. Biogas Stoves 

7. If traditional wood/charcoal stove 

8. Gas valve 
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Annex 6: Survey content as listed in the TOR 

 
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 April 2006.  

 

2 Objectives 

 

The BUS has 2 objectives: 

 

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

representative quantitative survey of 120 households constructed till 31/08/2010 under the NBP in 8 

provinces in Cambodia as well as how the users have experienced the programme activities such as 

promotion, construction, quality assurance, training and after-sales service.  

2. To evaluate the impact of the program on 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.  
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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; 

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 is dung put into the digester?  

d. How much dung is feeded 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 

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. 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? 
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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? 

 

Information collected by Monitors: measured quantity (kg) of daily fuelwood use for cooking and after plant 

installation 

e. measured quantity (kg) of daily charcoal use for cooking  and after installation 

f. measured quantity (kg) of other cooking fuels used after installation for cooking 

g. measured quantity of non cooking fuelwood used (kg) after installation 

h. measured quantity (ltr) of kerosene use after installation 

i. cost of fuelwood, charcoal and kerosene at the nearest market according to respondent? 

 

vii. Bio-slurry; 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 bio-slurry after installation. If not used, why not?  

c. Slurry storage manner (wet in a pit, composted with other materials in open air, composted 

with other materials in a compost hut)? 

d. Usefulness/effectiveness of bio-slurry compared to traditional FYM? 

e. Amount of chemical fertiliser before and after plant installation? 

f. What is estimated saving of chemical fertilizer after installation? 

g. Is training provided on bio-slurry storage and use, by whom and what quality? 

h.  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? 
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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 

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 31-08-2010 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 31-08-

2010 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 31-08-2010, does this match with the program objectives? 

c. Number of fulltime jobs created by job type (mason, supervisor, other) expressed in man-

years till 31-08-2010 

d. 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; 

 

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 , check-lists, observation sheets etc. 

 

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. 

 

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: 

o 12 districts are randomly selected out of the total of 93 districts in the 8 provinces Collection 

of IDs of total number of biodigester units in the 12 districts (the population)  till 31-08-

2010 from the Dbase  

o 120 household are randomly selected out of the total population in the 12 districts 

o The consultant will provide the list of visited households as annex to the report including 

address details, 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 will interview the nearest 

alternative family with biodigester. 

 Data recording: The consultant will measure solid fuel use and manure by using a good quality 

Newton scale, in case of liquid or gaseous fuels the consultant will develop an approach to avoid 

unreliable data. 
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5. Work schedule. 

 

Tentatively, the survey will be implemented from 6 September to  22 October, 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 one week after 

approval of the draft report by the NBP.  

 

The consultant commits him/herself respect the deadline of 22 October for the submission of the draft report. 

 

 

6 Deliverables. 

 

 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 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; 

 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 

 

 

6.3 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. 

 



48 von 58 

 

 

Suggested report layout 

Chapter  Specific content 

1 Introduction Background and introduction to the study 

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 A to L 

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 program based 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. 

 

 

In addition, the consultant will provide within 1 weeks after the draft report is submitted the cleaned SPSS 

data and the excel sheets to NBP and the CDM advisor. In addition, the consultant will prepare an excel 

sheet listing: 
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6.4 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.  

 

6.5 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 8 November 2010  
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Annex 7:  Status of Cambodian Millennium Goal 7, progress and distance to target 

 

Value Year Source 2010 2015 Total Curr.

7.1  Forest Cover (% of total area) 59.09 2010 FA 60 60 0 0.91 -2% -2%

7.2  Surface of 23 protected areas (millions 

of hectares) 3.2 2009 MOE 3.3 3.3 0 0.1 -3% -3%

7.3  Surface of 6 new forest-protected 

areas (millions of hectares) 1.53 2009 FA 1.35 1.35 0 0.18 113% 13%

7.4  Number of rangers in protected areas 720 2009 MOE 987 1200 600 310 52% -40%

7.5  Number of rangers in forest protected 

areas 315 2010 FA 500 500 500 -185 -37% -37%

7.6  Proportion of fishing lots released to 

local communities 56.46 2010 FiA 60 60 4 0.46 12% -6%

7.7  Number of community based fisheries 469 2010 FiA 464 589 325 205 63% -20%

7.8  Surface of fish sanctuaries (thousand 

hectares) 46.818 2010 FiA 60 37 23.818 64% -22%

7.9  Proportion of households dependent 

on fuel wood 91 2008 GPCC 61 52 40 1 3% -51%

7.10  Proportion of rural population with 

access to safe water source (Dry Season) 41 2010 GPCC 40 50 26 17 65% -18%

7.11  Proportion of urban population with 

access to safe water source (Dry Season) 76 2010 GPCC 74 80 20 16 80% -5%

7.12  Proportion of rural population with 

access to improved sanitation 15.7 2010

DRHC/ 

MRD 20 30 21.4 7.1 33% -48%

7.13  Proportion of urban population with 

access to improved sanitation 75.75 2010 GPCC 67 74 25 26.75 107% 2%

7.14  Proportion of land parcels having 

titles in both rural and urban areas 24 2010 MLMUPC 32 65 50 9 18% -63%

49

23 2000

92 1993

Distance to target 2015

% Progr.Year Value

8.6 1998

264 2002

3.3 1993

1.35 1996

Target 13: Integrate the principles of sustainable development into country policies and programmes and reverse the loss of environmental resources

60 2002

1998

CMDG7:  Ensure environmental 

sustainability

Benchmarks Most Recent Available Targets Distance to 

target

Target 16: Increase the proportion of the population in both urban and rural areas with access to land security by 2015

1998

15 2000

Target 14: Halve by 2015 the proportion of people without sustainable access to safe drinking water

24 1998

60 1998

Target 15: Halve by 2015 the proportion of people without sustainable access to improved sanitation 

600 2001

500 2001

56
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Annex 8: Pictures of 120 visited Biodigester Users (see separate document) 


