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PROGRAMME ARRANGEMENT

between the Ministry of Agriculture, Forestry and Fisheries (MAFF) and SNV
Netherlands Development Organization for the implementation of a National Biodigester
Programme in the Kingdom of Cambodia.

1. GENERAL
This Programme Arrangement is a further elaboration of a MoU signed between the Ministry of
Agriculture, Forestry and Fisheries (MAFF) and SNV Netherlands Development Organization
on May 24, 2005 and expresses further the understanding of both parties to have the National
Biodigester Programme implemented. A Biodigester Programme Office (BPO), established
within the Department of Animal Health and Production (DAHP), will have the responsibility
for planning, coordination and monitoring of the programme. Implementing agencies on
provincial level are:

- the Department of Agriculture of Kampong Cham;

- the Department of Agriculture of Svay Rieng;

- the Department of Agriculture of Prey Veng;

- the Department of Agriculture of Kandal;

- the Department of Agriculture of Takeo, and;

the Department of Agriculture of Kampong Speu.

The implementation arrangements are detailed in the Programme Implementation Document,
included as annex to this arrangement.

2. EXECUTING AUTHORITIES
The executing authorities for this programme will be:
- Ministry of Agriculture, Forestry and Fisheries (MAFF). MAFF nominates the DAHP
as the advisory and coordinating agency for the programme.

- SNV Netherlands Development Organization. SNV assists in the setting-up and
functioning of the Biodigester Programme Office (BPO) by supplying advisory
services.

3. PROGRAMME DESCRIPTION
The programme description is detailed in the Programme Implementation Document attached
to this arrangement.

4. IMPLEMENTATION GUIDELINES

The BPO will make separate agreements with the implementing agencies on the
implementation guidelines. These guidelines will include, besides field activities like promotion
quality control and extension, the financial and reporting arrangements.

5. FACILITATION

The DAHP and implementing agencies will provide personnel and facilities necessary to enable
the programme to efficiently and economically carry out programme activities. Such
contribution will include:



a. access to DAHP documentation;
b. provision of appropriate offices and work facilities; and
c. all necessary approvals and authorities for carrying out programme activities.

6. EVALUATION AND REVIEW

The MAFF and SNV may at any time undertake evaluation and review studies of the
programme. The programme evaluation may be made at times arranged between and mutually
convenient to both parties. Such an evaluation would be undertaken by a joint investigation
team appointed by the two parties.

7. APPROVAL OF NETHERLANDS MINISTRY OF FOREIGN AFFAIRS
The coming into effect of this arrangement is subject to final approval of the co-financier, the
Netherlands Ministry of Foreign Affairs.

8. TERMINATION

Should circumstances beyond the control of the Ministry of Agriculture, Forestry and Fisheries
(MAFF) and the SNV Netherlands Development Organization render the programme
inoperative, this arrangement will lapse after 1 (one) month notice has been given by either

party.

ANNEXES and ATTACHEMENTS to this arrangement form an integral part of it.

Signed at Phnom Penh, this day of 2006

For the Ministry of Agriculture, Forestry For SNV Netherlands

and Fisheries of the Kingdom of Cambodia Development Organisation
Signature Signature

Name Name

Title Title



EXECUTIVE SUMMERY

Cambodia, situated in the south-western part of the Indochina peninsula, covers a total land
area of some 181,035 square kilometres. It is home to about 13.6 million people (2005) with
over 38 per cent of the entire population is under the age of 15 and 29 per cent in the age
group 12-22. The average household size in rural Cambodia is 5.4 people. Some 75% of the
population depends on subsistence farming as their main source of income. Farming is mostly
based in an integrated system combining crop production and animal husbandry. Livestock
consist mostly of cattle and pigs. Cattle are kept for beef, draft power and as safekeeping of
financial resources. Pigs are kept for meat and as a source of financial income. Small farms
are the norm, between 0.8 and 2 hectares, and almost all farmers are engaged in rice
cultivation. The average rice crop yield is with 1.3 tons/ha low compared to the neighbouring
countries. The Gross National Product (GNP) per capita in 2002 amounted to US$ 2060.

Energy sources in Cambodia can be broadly classified into three groups: traditional (biomass),
commercial (non-biomass) and renewable energy. Traditional energy includes fuelwood,
agricultural residues and charcoal. Commercial energy comprises electricity and petroleum
products, the latter is entirely imported. Hydropower, biogas and solar are termed as
renewable sources of energy.

The energy consumption in Cambodia amounted in 1995 to about 95,000 Tera-Joule of which
85% was covered by biomass. In the rural areas more than 90% of the energy consumption is
biomass based. Especially in the southern provinces fuelwood demand has surpassed the
production and consumers have become dependent on traded fuelwood from rubber
plantations and from the more forested northern provinces. At a conservative price of U$ 0.04
per kg at the village markets and a consumption of more than 9 kg/day, the cost of fuel is a
substancial daily burden for the average rural household. Kerosene and electricity are mainly
used for lighting; LPG is used for cooking but only in the urban areas. In rural areas traditional
energy sources will remain the main supplier of energy in the foreseeable future. Biogas
produced from cattle and pig manure may be one of the most appropriate alternate sources
with an estimated technical potential of 224,000 household biodigesters in 6 southern
provinces.

Domestic biodigesters have a large number of benefits. In most cases it replaces fuelwood as
the principle source of energy for cooking in rural households where the technology has been
introduced. This saves women time in cooking and in cleaning cooking utensils. It also
reduces the financial burden of buying fuelwood and/or reduces the time spend on collecting
fuelwood. Cooking with biogas instead of fuelwood significantly reduces the amount of
smoke and unhealthy particles emitted from wood fire which, in turn, has a beneficial effect
on the health status of the persons concerned, especially women and children.

The use of biodigesters reduces the consumption of fuelwood and has thus a positive effect on
the rate of deforestation. With the proper application of the digesters effluent, it helps to
reduce the loss of nutrients where now (pig) manure is discarded onto surface water and/or
where nutrients are allowed to leach into the soil. The hygienic conditions around the farm
improve because of a better manure management resulting in lesser smell from pig dung
storage ponds and by the attachment of latrines to the digesters.



After a first contact between a Cambodian Government delegation and SNV during the
Conference for Renewable energy in Bonn in June 2004, a feasibility study was conducted on
the setting up of a national biodigester programme in Cambodia. The main recommendation
of this study was to establish a National Biodigester Programme to come to the commercial
and structural deployment of biodigester technology. As the most appropriate ministry to host
such a programme, with direct linkage to the target population and with the most extensive
infrastructure, the Ministry of Agriculture, Forestry and Fisheries (MAFF) was identified.

Based on the findings and recommendations of the feasibility study, a National Biodigester
Programme in Cambodia was included in the Asia Biogas Programme Proposal. This proposal
aims at providing access to biogas to 1,300,000 million people in Asia over the period 2005 —
2011 and an agreement between DGIS and SNV was reached in December 2004 on the co-
financing of the proposal.

In May 2005 MAFF and SNV signed a MoU on cooperation in a national biodigester
programme and since July 2005 a SNV biogas advisor is assisting MAFF in the preparations
for the implementation of such a programme.

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 specific objectives of the first phase of the National Biodigester Programme contributing
to its overall objective are:
- To increase the number of family sized, quality biodigesters with 17,500 in selected
provinces;
- To ensure the continued operation of all biodigesters installed under the biodigester
programme;
- To maximise the benefits of the operated biodigesters, in particular the optimum use of
digester effluent;
- Technical and promotional capacity development for further wide scale deployment of
biodigester technology in Cambodia;
- To strengthen and facilitate establishment of institutions for the continued and sustained
development of the biodigester sector.
The programme requires efforts in the fields of promotion and marketing, construction, repair
and maintenance, quality control, lending, R&D, training, extension, monitoring and
evaluation.

Promotion and marketing is a task to be undertaken by building contractors and mason teams.
However, also the provincial programme offices, (I)NGO’s and line agencies will play their
part. The National Biodigester Programme office will undertake supporting activities like the
development and production of posters and brochures and the broadcasting of messages in
national media.

Construction, annual maintenance and repair will be done by registered commercial
companies or, if such companies do not yet exist, by mason teams. These teams will only be
allowed to operate after the successful completion of a technical training and under strict



supervision of the provincial biodigester programme office. In the long run the mason teams
have to be developed in registered companies.

Financing of the construction of biodigesters comprises out of a subsidy part and a farmers
contribution. Besides lowering the financial threshold for farmers who have the technical
potential but little financial means the subsidy serves as an important promotion tool and
provides a tool to safeguard quality standards on plant construction and after sales service.

An investment subsidy of US$ 100 is considered sufficient to attract potential farmers while
not being significantly excessive as to result in relative high FIRRs for the farmers. By
providing a fixed sum subsidy for all plant sizes the smaller farmers get percentage wise a
higher subsidy on their investment while the administration is simplified.
The farmer’s contribution has to come from their own financial reserves and/or from bank
loans. The main rural bank, ACLEDA, and the micro finance institute TPC have agreed to
provide loans for biodigester construction to farmers at the same conditions they are using for
other small commercial loans, approximately 3% interest per month and a 2 year repayment
period. The financial institutions will also be used to channel the subsidy funds to the farmers.

The quality of goods and services, pre-construction information, construction, user training
and extension, provided to the clients are key to the success of the programme. Recognition of
biodigester companies and mason groups is subject to strict conditions to be laid down in an
agreement. Quality of construction and after sales service will be checked randomly and if not
found as agreed upon, corrective measures will be taken. Quality of operation and
maintenance will be closely monitored as well. Extension through masons an supervisors will
be combined with female user’s group trainings and (I)NGO involvement.

Applied R&D will focus on development and testing of plant and appliances modifications in
order to reduce cost and improve reliability and user friendliness. It comprises also activities
to solve emerging technical problems of the present design. Special attention will be given to
the most effective digester effluent use and extension. Studies to assess the exact impact of a
large scale introduction of biodigesters will be conducted.

As the introduction of fixed dome biodigesters is relatively new to Cambodia, training of all
parties involved in the programme will be essential. This includes training of companies,
mason teams and provincial programme office staff in construction, maintenance, quality
control, management, marketing, etc. Bank and (I)NGO staff will be trained in promotion and
extension, female users on operation and maintenance.

The main focus of extension will be on an optimal use of biodigester effluent. A special
section for this purpose will be established within the national programme office to determine
the possible uses of the effluent in the Cambodian context and how to best reach the farmers
with this message. The experiences with effluent use in countries within the region with
running biodigester programmes will be taken into account and close cooperation with line
agencies and agricultural projects will be sought on this topic.

In addition to more technical R&D, monitoring and evaluation will take place to study the
effects of promotion, training and extension activities. The key question here will be how to
transform potential demand into active demand.



The programme, although limited in duration, has the larger aim of building institutions
needed for the continued and sustained viability of the sector beyond the duration of the
programme itself. Capacity building within existing institutions is therefore an activity of the
programme. This implies that as much as possible the above mentioned activities will be
conducted by national and provincial governmental organisations, private sector and
(DNGO’s.

Benefits deriving from the implementation of the proposed programme would be considerable.

They include:

- significantly reduction of the workload of 16,625 households (5% failure rate), mainly for
women and children;

- annual savings on fuelwood of 42,500 ton, on agricultural waste of 3,825 ton and on dung
cakes of 2,550 ton;

- annual saving on kerosene of 830,000 litres;

- annual reduction in CO, emissions of 85,000 ton;

- significant annual savings on plant nutrients (NPK) and organic matter then available to
improve soil fertility;

- significant improvement of health by the attachment and use of 8,750 toilets to biodigesters;
by the reduction of indoor air pollution and smoke exposure benefiting especially women
and children;

- generation of employment in the rural areas; at the end of the programme in total 2,700
manyears will be required to run the programme.

Although most of the early adopters of biodigester technology are expected to be the larger
and medium farmers, smaller farmers are also expected to be attracted. The flat rate subsidy
policy favours smaller digester sizes and therefore smaller farmers more than the larger ones.
In addition an active involvement of ()NGO’s in the promotion an extension of biodigesters
on the basis of self-help, has the effect of brining biodigesters within the reach of even smaller
farmers with the minimum required livestock. However, biodigesters will never directly
benefit those without livestock and these are generally among the very poorest strata of the
society.

Some of the costs and many of the benefits of the programme are in the non-market sphere
and this makes it difficult to determine financial and economical values. Furthermore, the
programme has a number of social benefits which are difficult to quantify and/or value.
Assuming average market prices for fuelwood only, the rate of return of the investment has
hardly attractive to the potential user and subsidy is needed. This becomes less when savings
in nutrients are perceived by the users. This emphasises the importance of extension of use of
biodigester effluent.

The programme runs a number of risks, some of which have been incorporated in the design
of the programme. Lack of firm data makes it difficult to arrive at reliable predictions on
effective demand and a more detailed analysis, supplemented by data from a survey on
willingness and ability to pay, will be needed to confirm provisional indications and
conclusions.



There is little information available on the presence of companies and masons in the provinces
that fulfilling the conditions to participate in biodigester construction trainings. The
programme might have to actively recruit technicians from the artisan sector, such as water jar
makers, to form trained mason team and build-up production capacity.

Financial institutions present in the programme area are willing to participate in the
programme but it is uncertain whether farmers are willing and able to accept the high interest
rates for biodigester loans.

The financial resources required for a successful implementation of the proposed programme
amount to some € 7,685,000 considering an average digester size of 6m>. Of this amount €
3,640,000 has to be financed by the users by their own means and/or through bank loans. The
participating financial institutions have indicated that they have enough reserves to finance all
loan demands.

DGIS/DMW s requested to fund the required expenses for programme (€ 1,582,500) and
subsidy (€1,531,250) cost under the Asia Biogas Programme. SNV is requested to provide
technical assistance to a total cost of € 850,000 while the MAFF will contribute non-quantified
means such as programme office accommodation, water and electricity.



List of acronyms and abbreviations

= ACLEDA : Association of Cambodian Local Economic Development

= BoQ : Bill of Quantities

= BPO : Biodigester Programme Office

= CFSP . Cambodia Fuelwood Saving Project

= CWPD : Cambodian Woman for Peace and Development

= DAHP : Department of Animal Health and Production

= DGIS : Directorate General International Cooperation (Dutch Ministry

of Foreign Affairs)

= FAO : Food & Agricultural Organization of the United Nation
= FDI : Foreign Direct Investment

* FIRR : Financial Internal Rate of Return

= HRT : Hydraulic Retention Time

= LPG : Liquefied Petroleum Gas

= MAFF . Ministry of Agriculture, Forestry and Fisheries
= MFI : Micro Finance Institute

= MIME : Ministry of Industry, Mines and Energy

= MJ : Mega Joule

= MoU : Memorandum of Understanding

= NBC : National Bank of Cambodia

= NBP : National Biodigester Programme

= NBPO : National Biodigester Programme Office

= NBSC : National Biodigester Steering Committee
= PBPO : Provincial Biodigester Programme Office
= UNDP : United Nation Development Programme
= UNICEF : United Nation Children’s Programme

= SNV : Netherlands Development Organization

= TPC : Thaneakea Phum Cambodia Ltd.

= VSF : Vétérinaires Sans Frontiers

= R&D : Research and Development

= TJ : Tera Joule
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1. Programme rationale
1.1 Country Background

Cambodia covers approximately 181.035 square kilometres in the south-western part of the
Indochina peninsula. It lies completely within the tropics; its southernmost points are only
slightly more than 10° above the equator. Roughly square in shape, the country is bounded on
the north by Thailand and by Laos, on the east and southeast by Vietnam, and on the west by
the Gulf of Thailand and by Thailand. Much of the country's area consists of rolling plains.
Dominant features are the large, almost centrally located, Tonle Sap (Great Lake) and the
Mekong River, which traverses the country from north to south. Two mountains ranges of
note include the Dangret range on its northern border with Thailand, and the Cardamom range
in the west.

The country’s highest point is Phnum Aoral - 1,810 m located in the Cardamon mountains
while the lowest point is the Gulf of Thailand - 0 m. The Cambodian coastline stretches for
443 km.

Cambodia's climate - like that of the rest of Southeast Asia - is dominated by the monsoons,
which are known as tropical wet and dry because of the distinctly marked seasonal differences.
In summer, moisture-laden air--the southwest monsoon--is drawn landward from the Indian
Ocean. The flow is reversed during the winter, and the northeast monsoon sends back dry air.
The southwest monsoon brings the rainy season from mid-May to mid-October or to early
November, and the northeast monsoon flow of drier and cooler air lasts from early December
to March. The southern third of the country has a two-month dry season; the northern two-
thirds, a four-month one. Short transitional periods, which are marked by some difference in
humidity but by little change in temperature, intervene between the alternating seasons.
Temperatures are fairly uniform throughout the Tonle Sap Basin area, with only small
variations from the average annual mean of around 25°C. The maximum mean is about 28°C;
the minimum mean, about 22°C. Maximum temperatures of higher than 32°C, however, are
common and, just before the start of the rainy season, they may rise to more than 38°C.
Minimum temperatures rarely fall below 10°C. January is the coldest month, and April is the
warmest.

The total annual rainfall average is between 100 and 150 centimetres, and the heaviest
amounts fall in the southeast. Rainfall from April to September in the Tonle Sap Basin-
Mekong Lowlands area averages 130 to 190 centimetres annually, but the amount varies
considerably from year to year. Rainfall around the basin increases with elevation. It is
heaviest in the mountains along the coast in the southwest, which receive from 250 to more
than 500 centimetres of precipitation annually as the southwest monsoon reaches the coast.
This area of greatest rainfall, however, drains mostly to the sea; only a small quantity goes into
the rivers flowing into the basin. The relative humidity is high at night throughout the year;
usually it exceeds 90 percent. During the daytime in the dry season, humidity averages about
50 percent or slightly lower, but it may remain about 60 percent in the rainy period.

Ninety percent of Cambodia's population is ethnically Cambodian or Khmer. Other ethnic
groups include Chinese, Vietnamese, Chams, and Laotian. The estimated total population in



2005 is 13.6 million while the estimated population growth rate is 1.8%. 38% of the
population is below 15 years of age, 59% is between 15 and 64 while only 3% is 65 or older.
Theravada Buddhism is the religion of 95% of the population; Islam, animism, and
Christianity also are practiced. Khmer is the official language and is spoken by more than 95%
of the population. Some French is still spoken in urban areas, and English is increasingly
popular as a second language.

In spite of recent progress, the Cambodian economy continues to suffer from the legacy of
decades of war and internal strife. Per capita income and education levels are lower than in
most neighbouring countries. Infrastructure remains inadequate. Most rural households depend
on agriculture and its related subsectors, fully 75% of the population remains engaged in
subsistence farming.

Manufacturing output is concentrated in the garment sector, which started to expand rapidly in
the mid-1990s and now employs more than 250,000 workers, but faces an uncertain future
following the end of textile quotas at the end of 2004. The other main foreign currency earner
is tourism; Angkor Wat is one of the country's international tourist attractions. Tourist arrivals
were topping the one million mark for the first time in 2004. The service sector is heavily
concentrated in trading activities and catering-related services.

Cambodia's real GDP grew at 5.5% in 2002 and 5.2% in 2003, with almost all of the growth
coming from the garment sector. Growth in 2004 was also strong at 5.5%, with the garment
sector providing the biggest input into GDP growth. Inflation moderated from 3% in 2002 to
an estimated average of 1.3% over 2003. Inflation remained under control in 2004. The
national currency, the riel, was relatively stable over 2002 but depreciated slightly against the
U.S. dollar in 2003. The National Bank of Cambodia made a series of limited yet effective
interventions in 2004 to keep the riel to dollar rate at roughly 4,000 to one. The economy is
heavily dollarised; the dollar and riel can be used interchangeably. Cambodia remains heavily
reliant on foreign assistance--about half of the central government budget depends on donor
assistance.

New FDI levels fell steadily from 1999-2001. According to the National Bank of Cambodia
(NBC), which tracks actual monies spent as FDI rather than simply the value of approved FDI
programmes, in 2001 there was $150 million in FDI. In 2002, the NBC recorded $54 million
in FDI. In 2004, FDI was measured officially at $131 million, with over half of that being
invested in the garment sector. The economy has a poor track record in creating jobs in the
formal sector and the challenge will only become more daunting in the future since 50% of the
population is under 20 years of age and large numbers of job seekers will begin to enter the
work force each year over the next 10 years.

Cambodia is a constitutional monarchy, and its constitution provides for a multiparty
democracy. The Royal Government of Cambodia, formed on the basis of elections
internationally recognized as free and fair, was established on September 24, 1993.



In the 2004 Human Development Index of the UNDP, Cambodia occupies place 130. The
main statistics of this index are given below.

Table 1: an overview of the most important socio-economic indicators

Life expectancy | Adult literacy Combined gross GDP per Human Development | Overall rating on
at birth rate enrolment ratio for capita Index alistof 177
(years) (% ages 15 primary and (USS, (HDI Value 2002) countries

and above) secondary schools 2002)
57.4 69.4 59 % 2060 0.568 130

Source: UNDP Human Development Report 2004




1.2 Sectorial background

1.2.1 Energy situation in Cambodia

Cambodia has few exploitable energy sources available other than biomass. Wood accounts
for more the 80% of the total national energy consumption. The natural forest, the main
source of fuel wood, has been severely degraded due to widespread logging and forestland
conversion. Fossil fuels, mainly diesel and heavy oil, are imported for electricity production
and for transportation. There are a small number of micro hydro-electric plants in use while
the construction of 2 medium sized plants is under study. A World Bank supported rural
electrification programme has recently been announced. The exploitation of offshore natural
gas fields will not commence within the next five years

According to a study by the NGO Cambodian Women for Peace and Development (CWPD-
Rural Women Survey Cambodia, 2001), the utilization of biomass-based energy (wood,
charcoal and agro-residue) is with over 90% of all energy use, highest in the province of
Takeo, Siem Reap and Kampot. With 60% biomass based energy use, urban Phnom Penh has
the lowest figure. The amounts used are marginal and vary from province to province
depending on the availability of the energy sources and the financial means of the population

The energy balance of Cambodia (1995) is dominated by high level of wood energy
consumption as shown on the table below:

Table 2: Energy balance

Type of fuel TeraJoule | percent
1 Fuelwood 77,721 82.16%
2 Agricultural residues 1,624 1.72%
3 Dung 18 0.02%
4 Charcoal 1,097 1.16%
5 Electricity 827 0.87%
6 LPG 170 0.18%
7 Gasoline 6,089 6.44%
8 Jet Fuel 468 0.49%
9 Kerosene 1,112 1.18%
10 | Diesel fuel 5,401 5.71%
11 | Fuel oil 65 0.07%

TOTAL 94,592

Consumption of wood (based) energy and other biomass is high at 85.06% of national energy
consumption. The distribution of wood based energy consumption is mainly in the household
sector that consumes about 79,906 TJ and it is representing 84.47% of national energy
consumption. Household energy consumption is divided into rural households that consumes
74,449 TJ and urban household consuming 5,457 TJ.

Altogether, fuelwood and charcoal are representing about 96.3% of all cooking fuel consumed
in this country.



One of the reasons why many families prefer to burn fuelwood and charcoal is economic
value. The price of fuelwood and charcoal in Cambodia is low compared to other energy
carriers. The price of charcoal is depending on the location , 600 - 800 riels per kg or around
US$ 0.15 to US$ 0.20, while the price of kerosene is 1,800 riels per liter or around US$ 0.45
(exchange rate US$1 = 4,000). Though the efficiency of devices to burn fuelwood and
charcoal is quite low, the cooking energy cost for each useful energy (MJ/kg) is still lower
than the same cost of kerosene or LPG burned in a high efficient stove.

A CFSP inquiry found an average rural household consumption of 1.2 steres’ of wood/month
or 14.4 steres/year (Social Energetic Study, 1998). This is equivalent to 14.4 kg of
wood/household/day, or 2.57 kg/capita/day (average family size is 5.6 people).

Former surveys in Cambodia (MIME, 1996), carried out in other provinces, give 9.56
kg/household/day or 1.7 kg/capita/day for rural domestic wood consumption.

A FAO survey carried out in Siem Reap province, near Tonle Sap big lake (FAO, 1998) finds
an average firewood consumption of 14 steres/household/year, which is a data very close to
CFSP estimate. CFSP current estimates come from user interview; CFSP is planning to start
soon with field measurements for confirmation.

According to a survey of the FAO (November 2000), the quantity of wood required to satisfy
people’s basic energy needs for one year in rural Cambodia amounts to:

0.46 tonnes of wood and 0.12 tonnes of charcoal per person per year. Given that 1 kg of
charcoal is equivalent to 3.7 kg of wood, the wood consumption is 2.5 kg/day. This figure is
very near to the CFSP figure.

For rural domestic sectors, household consumption and domestic palm sugar production, fuel
wood is collected directly by users in their surrounding environment which may consist of
nearby forests, woodlands or shrub lands depending on settlement location. In the southern
provinces where fuel wood resources become increasingly scarce, fuel wood is also bought
from commercial rubber palm plantations.

Commercial fuel wood that flows along trading channels mainly comes from more dense
ecosystems that are evergreen upland forest, deciduous, mixed, and flooded forests. Some
woodcutters in those forests are farmers who sell fuel wood as an additional income
generating activity only during the dry season (November — June). For other cutters, fuel wood
trading seems to be their main income generating activity made during the whole year.

1.2.2 Current status of the biodigester programme in Cambodia
The first contacts with Cambodian authorities were established in June 2004 during the
Conference for Renewable Energy in Bonn, Germany. This visit was followed up by a first
identification mission in July and a feasibility study in November 2004.

The feasibility study came to the following main findings and recommendations.
Findings:

! Stere = 1 cubic metre of stacked wood. 1 stere equals 360 kg of air dried wood when firewood, 1 stere = 450
kg of wood when processed into charcoal.



- The domestic consumption of fuelwood is not balanced by a sustainable production;

- The majority of the households own two or more cattle used for draft power and for
financial security. The average farmer will also own some pigs for income generation.

- Most farmers till small plots of land to satisfy the families need for rice and vegetables.
The quality of the arable land is mostly poor; the average rice yield per hectare is 1.3
tonnes compared to 3 tonnes in the neighbouring countries.

- Biodigester technology can play an important role to improve the quality of life for the
rural households, especially for women, by reducing indoor air pollution and reducing
the daily workload, and as a tool in an integrated farming system by using the full
potential of digester effluents;

- A conservative estimate of the technical potential for domestic biodigesters in the 6
selected provinces amounts to 224,000 units.

Recommendations:

- A National Biodigester Programme needs to be established to come to the commercial
and structural deployment of biodigester technology. The most appropriate ministry
should host such an programme with direct linkage to the target population and with
the most extensive infrastructure, i.e. the Ministry of Agriculture, Forestry and
Fisheries (MAFF).

- To gain the confidence of the market in the technology, there must be a strong focus on
quality. This includes quality of information, construction and after-sales service.
Brick dome digesters appear to be the most suitable design when it comes to reliability
and possible use of CDM revenues. The availability of material allows for the
introduction of such digesters.

Applied research is necessary to come to an enforceable national standard for
biodigesters.

- A mechanism needs to be established to make reasonable finance available for
domestic biodigesters. Preferably, this finance has to be channelled through existing
and regulated banking institutes, i.e. Association of Cambodian Local Economic
Development (ACLEDA) and the Micro Finance Institution AMRET.

Provision of subsidy will be an important marketing tool and must be linked to pre-
defined quality standards.

- For the actual construction and for the after-sales service of biodigesters, the
establishment of local biodigester enterprises must be encouraged. This includes
training of technicians and management support.

- Research on the use of the full potential of digester effluent and dissemination of the
research results must be an important and integrated part of the programme.

- SNV, with its experience with this type programme development should ensure the
provision of technical assistance to the programme and to the various institutes, aiming
at capacity building of the respective organizations.

Based on the above findings and recommendations of the feasibility study, Cambodia was
included in the Asia Biogas Programme proposal. This proposal, aiming to provide access to
biogas for 1.3 million people in Asia over the period 2005 up to 2011, was submitted by SNV
to DGIS/DMW in November 2004. The Dutch Minister for Development Cooperation signed
a Memorandum of Understanding on the co-financing of the proposal with SNV on 14
December 2004.



A MoU on the technical assistance for a National Biodigester Programme was signed between
SNV and MAFF on May 25, 2005 and since July a SNV biogas advisor is stationed in Phnom
Penh. In this period a National Biodigester Programme Office has been established within the
premises of the Department of Animal Health and Production, a unit of MAFF. As part of the
preparation for the implementation of a national programme the following activities have been
undertaken:

- A biodigester fixed dome model suitable for mass dissemination in Cambodia has been
selected and further adapted to the local conditions.

- Biodigester appliances such as stoves and taps have been adapted to locally available
materials and workshop facilities and are now in production.

- A biodigester technical training centre has been established within the premises of a
polytechnic institute. In this centre biodigester masons and supervisors will be trained.
As part of training for trainers programme and for demonstration purposes, nine
biodigesters of various sizes have been built.

- Consultations rounds have been held with representatives from MAFF and the different
provinces on the implementation of the programme.

2. Programme description
2.1 Programme objectives

2.1.1 Overall objectives

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 main benefits are as follows:

- reduction in the rate of deforestation and environmental deterioration by substituting
fuelwood, agricultural waste and in some cases dung cake to meet the energy demand of
the rural population;

- improvement of hygiene and health of the rural population, especially of women and
children, by elimination of smoke produced during cooking on fuelwood and by
stimulation better management of dung and night soil by attachment of latrines;

- improvement in the long run of the financial situation of households by eliminating the
need to buy expensive fuelwood,;

- increase of agricultural production by promoting optimum utilisation of digester effluent
as organic fertiliser.



2.1.2 Specific objectives

The specific objectives of the first phase of the National Biodigester Programme contributing
to its overall objective are:
- To increase the number of family sized, quality biodigesters with 17,500 in selected
provinces;
- To ensure the continued operation of all biodigesters installed under the biodigester
programme;
- To maximise the benefits of the operated biodigesters, in particular the optimum use of
digester effluent;
- Technical and promotional capacity development for further wide scale deployment of
biodigester technology in Cambodia;
- To strengthen and facilitate establishment of institutions for the continued and sustained
development of the biodigester sector.

Indicators for the successful achievement of the objectives are given in chapter 111.3.3

The target group (market) for the programme are farmers who have on a daily basis a
minimum of 15 kg of animal waste at their disposal. This amounts to the daily dung
production of 2 average head of cattle or 4 adult pigs.

The construction targets and programme period are as follows:

Table 3: Projected construction targets

2005 2006 | 2007 | 2008 | 2009
Preparation Implementation
0 | 1 11 1\ Total

Province | 400 800 1500 2000 4700
Province Il 300 650 1500 2000 4450
Province IlI 300 650 1000 1500 3450
Province IV 300 500 500 1300
Province V 300 500 1000 1800
Province VI 300 500 1000 1800

Total 1000 3000 5500 8000 17500

2.1.3 Relation to National Poverty Reduction Strateqgy

According to Cambodia’s Poverty Reduction Strategy paper, the following topics mentioned
are directly or indirectly positively affected by the programme:

1. Promoting Agricultural Development:
- strengthen capacity and improve knowledge system within the Government,
stakeholders, and especially within small-scale farmers;
- promote intensification, diversification and security of agricultural production;



- fertiliser application in order to maximize agricultural production that would
ensure achievement of food security and income generation for the farmers;

- reduce rate of animal disease and mortality;

- establish National Livestock Research Centre and regional/provincial farmers’
livestock learning farms, which allow for the development of appropriate
technology for animal raising and feeding.

2. Expanding Job Opportunities:
- Promotion of Private Sector Development, especially of small and medium
enterprises who are seen as ‘engines of growth’.

3. Improving Rural Livelihoods:
- Improvement of the health situation by reducing the levels of indoor air pollution
and the provision of improved toilet facilities (according the 1998 census, only
8.6% of the rural population has access to improved toilet facilities)

4. Gender Disparities:
- Reducing the workload for women.

5. Natural Resource Management:
- Sustainable use of forest products.

2.2 Pilot area and construction target

2.2.1 Selection of pilot provinces
A new national biodigester programme will start with a pilot to gain experience and to fine-
tune the programme set-up. Such a pilot has the highest chance of success in provinces most
suitable for biodigester dissemination. These provinces have been selected by means of a
matrix where the most important factors, livestock numbers, availability of fuel wood,
economic standards, number of house holds and livelihood are compared. The outcome of this
exercise is given in the table below.




Table 4: Provincial selection matrix

Demo-graphics |Dung Availability| Fuel Availability Spending Access to Water Flooding Total |Overall
ility Rank
No Rural House Number of Motorbike
Province holds Livestock Forest Cover Ownership Access <150m | Flood Rating
Rating of Individual Characteristic

Phnom Penh 15 14 1 1 12 2 45 7
Kampong Chhnang 11 9 7 12 6 4 49 8
Siem Reap 6 6 12 16 5 8 53 9
Kampot 9 7 11 12 15 5 59 10
Kratea 13 13 14 6 ) 6 61 11
Kampong Thom 8 10 10 15 7 12 62 12
Sihanouk Ville 14 15 15 14 4 1 63 13
Battambang 5 11 9 8 16 14 63 14
Pursat 12 12 13 13 11 10 71 15
Kep 16 16 16 9 14 - 71 16

Based on a rating per province where 1 represents the province with the most favourable
conditions for biodigester dissemination. There are 20 provinces and 4 municipalities in
Cambodia. Provinces more than 6 hours by road from Phnom Penh were screened out due to
poor access. Six provinces in the vicinity of Phnom Penh have been selected for the
biodigester programme implementation, i.e. Kampong Cham, Svay Rieng, Prey Veng,
Kampong-Speu, Takeoand Kandal.

Out of these 6 provinces 3 have been selected for the first year of implementation: Kampong
Cham, Svay Rieng and Kandal.

6 Pilot
Provinces




2.2.2 Biodigester potential in the selected provinces

Vétérinaires Sans Frontiers (VSF) has conducted an extensive study on livestock rearing
practices in 3 of the 6 selected provinces. In the provinces Svay Rieng, Prey Veng and Takeo
over 1000 rural households were interviewed on the number of pigs and cattle they own.
Extrapolating the outcome over the 6 provinces gives the following results:

Table 5: Distribution of cattle in the pilot area

Estimated distribution of buffalo and cows over rural households
# animals per
hh % # cattle in pilot area # cattle national | # families in pilot
0 298 339,100
1 207 235,900 464,800 235,900
2 270 614,100 1,210,000 307,000
3 122 417,200 822,100 139,100
4 69 312,200 615,200 78,100
5 20 112,000 220,600 22,400
6 09 61,600 121,300 10,300
7 03 24,300 47,800 3,500
8 0.1 11,200 22,100 1,400
9 0.1 6,000 11,800 700
10 0.0 4,800 9,400 500
| 100 | 1,799,300 | 3,545,100 1,138,000
Estimated number of families with sufficient dung for biodigester 563,000

The six selected provinces have 51% of Cambodia’s cows, buffalos and pigs. Cattle are kept
for beef, for draft power and as safekeeping of financial resources. There are practically no
dairy cattle. There is a great variety in the size, condition and breed of the cattle population. It
is common practice during the paddy-growing season to keep the cattle at the farmyard; this
lasts for about 6 months. During the rest of the year the cattle are roaming free during the day
and kept at the farmyard during the night. The dung produced at the farmyard is collected to
be used as fertilizer. Depending on the season, type of animal and the housing of the animals,
5 to 15 kg of dung can be collected per animal per day.

Pigs are kept in confined places that vary widely in quality, ranging from the animals being
tied with a rope to a tree or pole to covered pigsties with a hard floor. Pig dung is considered a
waste product as it is usually disposed of in surface water. Pigs are sold for slaughter when
they are about 100 kgs. The average weight of the pig population can be estimated at 60 kgs
i.e. the average pig will produce about 4 -6 kgs of dung per day, depending on feeding
practices.

Based on the same source as for the cattle distribution, the table below gives the distribution of
pigs over the rural households in the pilot area.



Table 6: Distribution of pigs in the pilot area

Estimated distribution of pigs over rural households
# animals per

hh % | # animals in pilot area | # animals national | # families in pilot
0 226 186,300
1 508 419,000 818,300 419,035
2 164 270,300 527,800 135,100
3 52 129,000 251,600 43,000
4 20 67,000 130,800 16,800
5 1.0 41,500 81,000 8,300
6 05 25,100 49,000 4,200
7 04 22,800 44,500 3,300
8 02 16,100 31,400 2,000
9 02 15,300 29,900 1,700
10 0.2 12,700 24,800 1,300
11 02 14,500 28,400 1,300
12 0.1 9,200 17,900 800
13 0.1 11,800 23,000 900
14 0.0 5,500 10,800 400
| 100 | 1,059,800 | 2,069,200 824,435
Estimated number of families with sufficient dung for biodigester 41,000

Practically all farmers who own cattle will also have pigs and it can be safely concluded that at
least 25% of rural families have enough raw material available to feed a biodigester. The
average size will be small, between 4 to 8m?; also because of the favourable temperatures the
year round which allows for a relatively short hydraulic retention time (HRT) of 30 days.
Based on the VSF survey this amounts to 224,000 families.

2.3 Biodigester model

There are no biodigester models that have been successfully introduced and disseminated with
reasonable numbers in Cambodia. Over the past 10 years a number of organisations, both
Governmental and NGO'’s, have tried to introduce plastic bag biodigesters mainly because
they are cheap. However, these attempts have failed due to the vulnerability of the plants and
the constant need for repair. A few fixed dome digesters have also been built, notably the
Chinese model through a cooperation agreement with the Chinese Government, but little has
been done in the training of local technicians.

This means that the National Biodigester Programme has to start from scratch in the training
of technicians and supervisors as well as with promotional activities. Also a model fit for mass
dissemination had to be identified.

SNV-Cambodia requested the services of an independent engineering consultant to evaluate 5
different fixed dome models, used in the Asia region, on their appropriateness for mass
dissemination in Cambodia. The evaluation criteria were: availability of materials, degree of
building complexity, durability and maintenance demand, ease of use, appropriateness for
construction in areas with a high water table, and cost.



The recommended model is the Deenbandhu plant originating from India. This model has
meanwhile been modified to suit the Cambodian conditions, the gas storage capacity has been
increased to 50% of the nominal daily gas production and the outlet has been modified. This
adapted model has been baptised the ‘Farmers Friend Biodigester” or in Khmer “Lor Chiveak
Ouksmann Met Kaksekor’. At the time of writing of this document, 10 plants varying in sizes
between 4 and 10 m3 are under construction for research and training purposes.

A 6 m3 Farmers Fried biodigester under construction
at the Royal University of Agriculture in Phnom Penh

Table 7, here below, gives the different volumes, daily feeding rates, gas production as well as
the cost.

Table 7: Digester volumes, daily feeding rates

Plant volume [m3] 4 6 8 10

Daily feeding* [kg dung] 20-40 40-60 60-80 80 +
Daily gas production [m3] 0.8-1.6 1.6-2.4 2.4-3.2 3.2+
Cost [US$]** 292 337 385 438
Fuelwood replacement value [kg/day] 4- 8 8-12 12-16 16 +

*) Based on a hydraulic retention time (HRT) of 40 days
**) Including 15% overhead and guarantee

The bill of quantities for the different sizes as well as the basic construction drawings are
given in annex 2



2.4 Programme activities
2.4.1 Promotion

An essential part of any marketing strategy for biodigesters is and will remain the quality of
the product and the services. As the investment for a biodigester is high, low quality plants
with a short lifespan cannot be accepted. Furthermore a well functioning plant is the best
possible promotion and the satisfied user the best possible promoter for biodigester
technology. Therefore, control of quality regarding plant sizing, construction, user training on
operation and maintenance and after-sales services will be of utmost importance, especially
during the pilot phase of the programme.

At the moment biodigester technology is hardly known in the rural communities and the
promotional activities are in first instance aimed at introducing the technology at a broad
public.

The working model followed for biodigester promotion and marketing consist of 6 phase,
briefly described here below.

Phase 1: Promotion

Target group: all potential users

Aim: to create awareness on the advantages of biodigester technology and to raise interest in
biodigester technology

Means: mass communication, after-sales service, and subsidy

Phase 2:Information/education

Target group: potential users with differentiation in economical class and sex

Aim: to raise active interest of potential users in a way that they can evaluate the advantages
and disadvantages for the possible adoption of biodigesters for their particular situation
Means: group approach communication with use of extension workers, company-to-farmer
communication

Phase 3: Personal persuasion

Target group: potential users who have shown active interest in biodigesters

Aim: to give the final ‘push’ for adoption

Means: personal communication from extension worker to potential user and farmer-to-
farmer, company-to-farmer communication

Phase 4: Decision/adoption
The period between awareness and adoption is influenced by economical and social/cultural
factors and by the individual characteristics of the adopter.

Phase 5: Training

Target group: users (men and women)

Aim: to provide the necessary knowledge and skills for the proper O&M to use the plant
efficiently and effectively

Means: training on the spot or elsewhere




Phase 6: After-sales service

Target group: users (men and women)

Aim: to have good functioning plants in operation with satisfied and positive users, leading to
farmer-to-farmer motivation

Means: fast and reliable service after user complaint and regular (at least yearly) visits with
emphasis on O&M

In the above model promotion (Phase 1) raises general to awareness; information and
education (Phase 2) to evaluation; personal persuasion (Phase 3) to decision; adoption (Phase
4) to use; training (Phase 5) to effective use; and after-sales service (Phase 6) will keep the
plants in good function which is a precondition for the promotion of biodigesters (Phase 1).
The following activities are foreseen:

- Biodigester programmes will be made for broadcasting on local radio (phase 1);

- Village information workshops will be conducted in villages with a high biodigester
potential (phase 2);

- Pre-construction trainings and involvement of NGO’s to introduce biodigester
technology in their programmes/programmes (phase 2 & 3);

- Develop and placard promotional posters and distribution of leaflets (phase 1, 2 and 3);
- Provision of subsidy (phase 3).

The lead organisation for the promotional activities are the PBPOs, however, promotion
activities can also be undertaken by other organisations such as (I)NGOs, line agencies and
MFIs. Biodigester promotion on a national level will be a task for the NBPO.

2.4.2 Extension

Where promotion relates to activities to be undertaken before the construction of a biodigester,
extension is focussed on activities - apart from after sales - needed after installation. Proper
training of especially female users on operation and maintenance does not only benefit the
users but also the biodigester masons in reducing their workload in after sales. The programme
will provide modest financial support for development of extension materials and users group
trainings.

Use of biodigester effluent has to be an integral part of the plant’s overall use. The programme
will conduct research on how the effluent use can optimise the benefits of the digester.
Extension materials have to be developed and distributed while agricultural extension staff
needs to be trained on the most beneficial effluent use.

Connection of a toilet to the biodigester is most advisable to improve the hygienic conditions
of the households. In case the farmer would reject the connection of a toilet presently for
cultural reasons, the possibility for connection shall remain open by providing a second inlet
pipe during the construction. Cooperation will be sought with existing sanitation programmes,
i.e. the UNICEF Water, Environment and Sanitation Programme, in popularising the use of
biodigesters for human waste treatment.



2.4.3 Training

Being a new programme, introducing a new technology, training is a vital component for the
smooth implementation. During the preparation of the programme much attention has already
been given to the development of training curricula and material as well as to the training of
trainers.

The following training courses and targets are scheduled:

Masons (50 days):

Training of masons will have a high priority because the masons will be the back-bone of the
programme. Besides the technical part of the training (construction, maintenance and repair)
the masons will also be trained on promotion (how to attract new clients), plant sizing, user
extension (how to explain to the user operation and maintenance tasks, including trouble
shootingand small repairs) and feed-back from users. The training is divided in 2 parts, al0
day training at a centrally located Biodigester Technical Training Centre and 40 days (the time
required to complete 2 plants) at field level.

Mason refresher training (4 days):

Trained masons who are active in the biodigester construction will receive refresher training.
Preferably every mason should get such training after one year of the completion of his mason
training. If the quality of a mason’s work is not good enough, additional training can be made
compulsory.

Supervisors training (8 days):

The biodigester companies have the final responsibility of the construction of the biodigester
plants while PBPO staff will perform quality control work on sample basis on behalf of the
programme. There fore both organisations will have supervisors who can inspect the plants on
quality and, if necessary, instruct the masons on improvements to be made. The supervisors
will be trained at the Biodigester Technical Training Centre on inspection and quality control.

Supervisor refresher training (4 days):

Like with the mason refresher training also here active supervisors will be invited to attend a
refresher course 1 year after completion of their supervisor training. During this training the
participants will acquire a more in-depth understanding of biodigester technology while also
attention will be focussed on the programmatic aspects.

Staff of PBP offices (4 days):

The PBPOs will be responsible for the planning, implementation and reporting of the
programme on provincial level. For the staff of the offices, appointed by the Department of
Agriculture, workshop/training will be organised to introduce them to the programme and to
train them in the proceedings and regulations.

Managers training (4 days):
PBPO and company managers will be trained in marketing, promotion and quality
management.




Study tours:
Study tours in the region (especially Vietnam) will be organised to for people working in the

sector to learn from experiences elsewhere.

MFIs, Bank, (I)NGOs and Line agencies extension and promotion training (2 days):
Extension staff of financial institutions (I)NGOs as well as extension staff of line agencies
(agriculture, forestry, health, women affairs) are expected to play a very important role in the
promotion and use of biodigesters. Staff of these organisations will be trained on the basics of
biodigesters, the roles of the different actors, quality standards and how to promote and extend
biodigesters to potential users.

Pre-construction user training (1 day):

During this training potential users will be explained what the advantages and disadvantages
of biodigesters are. A strong focus will be on the input requirement for feeding and the
financial consequences. Also it will be explained what the procedures are if people want to
acquire a plant under the programme.

Post-construction user training (1 day):

The functioning of a biodigester and its overall efficiency is for a large part determined by the
user’s operation and maintenance of the plant. Apart from the instructions from masons and
supervisors, groups of (mainly) female users will be trained on how the plant works, what
output can be expected, how to use the effluent and what maintenance activities are required.

Training of trainers (4 days):

The trainers of the user trainings will be trained on how to extend the users on the operation
and maintenance of the plants and on cooking practices and conditions for maximum
effectiveness.

Training activities will be, when ever opportune, contracted to appropriate institutes like
polytechnics, NGOs and consulting firms.

2.4.4 Quality control and enforcement

Companies and mason teams who wish to corporate with the PBPO and benefit from the
subsidy scheme, will be required to seek recognition from the PBPO office. Such recognition
is subject to a series of strict conditions such as:

- approval of standard design and sizes of biodigesters;

- trained, certified and registered masons for the construction of biodigesters;

- construction of biodigesters on the basis of detailed quality standards;

- provision of NBPO approved quality biodigester appliances (pipes, valve, stove,
water trap, lamp);

- provision of proper user training and provision of a user instruction manual;

- provision of one year guarantee on appliances and two years guarantee on the civil
structure of the biodigester, including an annual maintenance visit during the
guarantee period;

- timely visit of a technician to the biodigester in case of a complaint from the user;

- proper administration.



These conditions will be put down in an agreement between the PBPOs and the biodigester
companies and mason teams.

Quality control on plants in operation and under construction is a key aspect of quality
enforcement and the long-term success of the programme. The controls will be conducted by
supervisors of the Provincial Biodigester Programme Offices (PBPOs) with regular assistance
from the National Programme Office Engineers.

Because all masons are new in the art of digester construction, 50% of all registered plants
will be inspected in the first year of activities in a province. This ratio will gradually decline as
more experience is gained in the provinces and when the overall quality level is considered to
be satisfactory. The PBPOs will receive a remuneration of 15 US$ per inspected plant. Of the
inspected plants an inspection form will be filled out and the resulted date will be entered in a
data base to monitor the results over time. Masons and/or companies with less than
satisfactory performance will be facilitated in upgrading their skills. If the poor performance is
persisting they will be eliminated from the programme.

After sales service is an integral part of the product delivered by the mason teams and
biodigester companies. The after sales service include proper instruction of the user on the
operation of the plant and maintenance as well as a 1 year guarantee on appliances and 2 years
on the civil structure of the plant. The guarantee provision includes at least 2 visits with a 1
year interval, starting 6 months after the completion of the plant. The instruction of the user
will include the following aspects of plant operation and maintenance:

- proper feeding of the plant;

- proper use of biodigester;

- regular simple maintenance like cleaning of the burner, changing the mantle of the

lamp and the use of the water trap;
- proper use of the plant effluent;
- cooking habits and cooking environment.

The above mentioned topics are all equally important for an effective use of the plant and its
outputs and for the overall impact of the biodigester programme. The training of users,
including some simple trouble shooting, will therefore get due attention. This will be a task for
biodigester masons and supervisors who are most in contact with the users but also for the
extension workers from (I)NGOs, financial institutions and line agencies.

Besides training of users during the construction work, commissioning of the plant and
maintenance visits, new plant owners will also be invited to participate in a 1 day post
construction user training organised by the PBPO. During this training the emphasis will not
only be on operation and maintenance but also on financial aspects and owners rights.

User instruction manuals will be developed and distributed by the mason groups and
companies to the users.



2.4.5 R&D and Standardisation
Applied technical research into areas as product innovation, standardisation, testing of new
design and developments, monitoring and measuring plant performance determinants of
demand for biodigesters, etc. will be necessary for the programme to improve, update and
adapt to changing circumstances. More specific applied research activities to be carried out
include the following:

- Effluent R&D will consist of exchange with and study visits to other biodigester
programmes in Asia as well as applied research within Cambodia on the optimal use
of effluent as fertiliser. This will be in a wet form integrated into irrigation systems
for paddy farming and in semi dry, composted form, for vegetable farming. Also
research will be done on the best possible way to conduct effluent extension work
and on the development of extension material;

- development and testing of alterations on the biodigester plant design, including the
gaspipe, in order to make them more efficient, better adapted to the Cambodian
farmer and/or lower in cost;

- development and testing of appliances that can be manufactured locally, this
includes gas tap, stove, lamp and water trap;

- solving technical problems related to the construction, operation, maintenance of
biodigester plants and appliances;

- standardisation of biodigester plant and appliances designs as well as construction
and manufacturing methods;

- studies to assess the impact of biodigester use on households; determining savings
on traditional fuels like wood and kerosene, on chemical fertiliser and the impact on
crop production.

In principle research and development activities will be contracted to research institutes and
consulting firms on the basis on ToRs elaborated by the NBP office and programme
proposals by the above mentioned parties.

2.4.6 Monitoring and evaluation

In addition to more technical R&D, monitoring of the programme activities and
evaluation will be conducted. Some of the activities are:

- CDM baseline study to determine the effect of the programme on CO; equivalent
emissions by improved manure management and replacement of fuelwood,;

- user surveys to study field experiences especially in relation to the impact on women;

- surveys on the experiences with effluent use;

- surveys to analyse the willingness and ability to pay to determine the effective
demand;

- surveys why farmers do not install a biodigester;

- evaluation of the performance of financial institutes in the credit provision for
biodigesters;

- evaluation of the quality of the after sales service;

- evaluation of trainings like user’s pre and post-construction training and extension
activities.



Monitoring and evaluation activities will be contracted to research institutes and
consulting firms on basis of ToRs elaborated by the NBP office.

2.4.7 Institutional Support

The programme will seek the involvement of existing Government offices, (I)NGO’