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GOLD STANDARD PASSPORT
SECTION A.

Project Title

[See Toolkit 1.6]
Project title: National Biodigester Programme
Version of the Gold Standard Passport: V1.5
Date of completion: 22 October 2012
SECTION B. Project description

[See Toolkit 1.6]
Start date of the program: 13 March 2006 (start date of the first constructed digester)
The National Biodigester Programme
In May 2005, the Ministry of Agriculture, Forestry and Fisheries (MAFF) and SNV agreed
on the joint development of a National Biodigester Programme (NBP) as a way to create
an indigenous, sustainable energy source in Cambodia and to utilize the potential of
biogas in the country. An agreement on the Programme Implementation Document was
signed in March 2006.
The scenario existing prior to the project activity
Before the onset of the project activities, most households with the technical potential for
a biodigester depended predominantly on wood for their thermal energy demand for
cooking and kerosene for lighting. The reliance on these fuels cause substantial indoor air
pollution (with related health hazards) and are predominantly of non-renewable origin. A
considerable part of wood is collected, which is both drudgery and significant time
expenditure for especially women. Bought wood on the other hand is a burden on the
limited household’s revenues. Unhygienic animal waste management practices and the
lack of access to basic sanitation result in pollution, foul odor, methane emissions and a
relatively high prevalence of hygiene related diseases, such as diarrhea.
The purpose of the National Biodigester 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 eight
selected provinces of Cambodia. The project activities aim to resolve the issues sketched
of the baseline scenario above, by hygienically treating animal and human waste in a
biodigester to produce a clean renewable cooking and lighting fuel, biogas, whereas the
treated waste is to be used as a fertilizer.

The specific objectives of the National Biodigester Programme contributing to its overall
objective are:
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1. Construction of 41,000 additional biodigesters by 2018;
2. Ensuring the continued functioning of all biodigesters built under the programme;
3. Ensuring a maximum return on their investment for the biodigester owners by
maximizing the efficiency of bio-slurry and biogas use;
4. Expanding the programme area to all provinces in Cambodia with sufficient
biodigester market potential, this is expected to be in total 16-18 provinces;
5. Working towards financial autonomy by prolonging the voluntary gold standard
carbon project with a second 7 crediting period and expand the project area to all
provinces where the programme is active;
6. Working towards technical autonomy and long-term managerial sector
sustainability through decentralization of programme components ownership and
institutional capacity building;
7. Achieving full privatization of the marketing, construction and after-sales service
activities, through a micro-franchise system, in a well regulated market
environment.
Revenue from carbon trading is sought to achieve this objective.
Emission reductions resulting from the project activities
Deployed technology: Domestic household digesters are in this document referred to as
‘biodigesters’. In the digester a consortia of microbes breakdown manure, a product of
this process is biogas. The released biogas is captured in the gasholder in the digester
and destroyed for energy services. In each household, the project will install a
biodigester, an overflow pit, a number of biogas lamps, a number of biogas stoves, a
toilet (unless the farmer already has a toilet or if they’re not interested) and the necessary
piping. Farmers are encouraged through the programs slurry extension services to install
a slurry compost facility as well.
GHG emission reductions: The technology reduces GHG emission through three
pathways:
1. The displacement of non-renewable cooking and lighting fuel by a renewable fuel:
biogas;
2. The avoidance of methane emissions from the animal waste management system
by capturing and destroying methane in a energy service device;
3. The displacement of chemical fertilizers by bio-slurry. The production of chemical
fertilizers results is energy intensive and the application to the soil result in
N2O.emissions.
The emission reductions are realized by installing biodigester throughout Cambodia
(currently in 14 provinces). The biodigesters have a digester size, of either 4,6,8,10 or
15m3 depending on the amount of manure available at household level. The mode is 6 m3
digester volume.
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Contribution to sustainable development
Social benefits:
 Avoided health hazards associated with unmanaged waste in backyards;
 Reduced drudgery and time expenditure on wood collection of especially women;
 Avoided health hazards associated with indoor air pollution and open fires from
wood fired stoves;
 Revenue saving: Reduced expenditure on cooking and lighting fuels;
 Hygiene: hygienic treatment of waste and less foul odor;
 Sanitation: access to basic sanitation by attaching a toilet, energy for sterilizing
water;
 Energy security: continuous provision of renewable and clean energy;
 Bright light to help in quality education and household works;
 Increase in rate of enrollment of girls in school because of the liberty from fuel
collection.
Environmental benefits
 Avoided local environmental pollution through a better waste management
system, and soil amendment by the use of bio-slurry;
 Avoided deforestation;
 Nutrient recovery from waste;
 Increase in soil productivity due to added NPK and micro-nutrients from bio-slurry;
 Reduction in green-house gases emissions especially methane;
 Prevention in land-fertility degradation due to excessive use of chemical fertilizers.
Economic benefits
 Savings to national economy by providing renewable cooking and lighting fuel
instead of fossil fuels;
 Employment opportunities, both skilled and unskilled, resulting from the project
activities (i.e. workers for the construction of the biodigesters);
 Reduced pressure on the forests; the forest in Cambodia have a considerable
potential for other uses than firewood and timber, i.e. non timer forest products
and tourism.
Technological benefits
 South to south transfer of a sustainable technology. The biodigester is based on
the Deenbandhu model, a well-established and disseminated digester in India;
 Creation of a skilled labor force, skills created resulting from the NBP activities
have overspill to other sectors;
 The Deenbandhu digester is modified to fit the socio-technical situation in
Cambodia, the modified digester is named the ‘farmers friend digester’ in khmer;
 R&D activities of NBP aim to indigenize the biodigester system, for example,
stoves are produced locally and continues R&D effort are in place to improve the
stove to increase the efficiency.
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The biodigester

A side view drawing of the biodigester
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SECTION C. Proof of project eligibility
C.1.

Scale of the Project

[See Toolkit 1.2.a]
Please tick where applicable:
Project Type

Large

Small

■

C.2.

Host Country

Cambodia
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C.3.

Project Type

[See Toolkit 1.2.c and Toolkit Annex C]
Please tick where applicable:
Project type

Yes

Does your project activity classify as a Renewable Energy project?

■

Does your project activity classify as an End-use Energy Efficiency
Improvement project?

No

■

Please justify the eligibility of your project activity:
The NBP project is eligible for Gold Standard accreditation for the following reasons:
Project activities and the Gold Standard aim:
The overriding aim of the Gold Standard is to promote investments in energy
technologies and energy management techniques that mitigate climate change, promote
(local) sustainable development and are directed towards a transition to non-fossil
energy systems.
The activities of NBP conform to this aim, since:
 Biogas from animals and human waste is a renewable energy source, which
mitigates GHG emission by displacing fossil and nonrenewable cooking and
lighting fuels;
 Capturing methane emission in a biodigester and destroying it for the above
mentioned energy services will avoid the methane emission from animal waste
management system of the baseline situation;
 The deployment of biodigesters as an indigenous sustainable technology results
in an substantial investment in this renewable energy technology;
 Local sustainable development is ensured by the creation of job opportunities in
finance, the construction sector (technicians, masons) and the establishment of
licensed biodigester construction enterprises.
 Environmental integrity is ensured, the treatment of waste in a biodigester,
reduces pathogen count, improves sanitation and hygiene, avoids indoor air
pollution and deforestation;
Project eligibility
Annex C of the Gold Standard Toolkit: Eligibility on projects with the activity Biomass
conversion:
- Avoidance of methane from biomass decay shall be eligible as long as biomass is used
as a substitution for non-renewable fuels in project activities delivering energy services.
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Methane as a substitution for non-renewable fuels for energy services
Biogas (methane) captured by the biodigester will be used for cooking and lighting
activities and will therefore displace fuels which would otherwise be used. The CDM
baseline study of 2006 (Title CDM baseline study on household fuels and manure
management1) and the baseline survey of 20122 established that most households rely
on firewood for cooking, which is predominantly non-renewable. To a minor extent other
cooking fuels are used, such as charcoal and fossil fuels.
Kerosene is the main lighting fuel along with battery powered lights. Batteries are
charged by diesel generators and therefore both fuels are of fossil origin, by definition
non-renewable.

Pre Announcement
Was your project previously announced?

Yes

No

■

Explain your statement on pre-announcement
The National Biodigester Programme has as its main objective the establishment of a
permanent domestic biodigesters sector on a commercial, market oriented basis for the
dissemination of biodigesters as an indigenous, sustainable energy source in selected
provinces of Cambodia. The programme has to look for ways to replace relatively shortterm ODA by funding for long term income to cover the programme costs. In the NBP
implementation plan carbon trade is mentioned as the most likely source for such
permanent funding.

C.4.

Greenhouse gas

[See Toolkit 1.2.d]

Greenhouse Gas

Carbon dioxide

1

■

http://www.nbp.org.kh/userfiles/file/publication/10-%20CDM%20baseline%20study%20EBRvM%20FINAL%20REPORT%20(high%20quality%202006%2009%2005).pdf
2 See PDD
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Methane

■

Nitrous oxide

■

C.5.

Project Registration Type

[See Toolkit 1.2.f]

Project Registration Type
Regular

Pre-feasibility assessment

Retroactive
projects
(T.2.5.1)

Preliminary
evaluation (eg:
Large Hydro or
palm oil-related
project) (T.2.5.2)

■
If Retroactive, please indicate Start Date of Construction dd/mm/yyyy:
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13 March 2006 is the Start Date of NBP implementation phase I.
Retroactive Gold Standard registration is obtained on 24 May 2009.

Rejected by
UNFCCC
(T2.5.3)
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SECTION D. Unique project identification

D.1.

GPS-coordinates of project location

[See Toolkit 1.6]
The next table shows the provinces covered in CPII, NBP is currently active in the first 14
provinces listed in the table.

#

Province

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Kampong Cham
Kandal
Svay Reang
Takeo
Kampong Speu
Kampong Chhnang
Kampot
Kampong Som
Kep
Prey Veng
Siem Reap
Pursat
Battambang
Kampong Thom
Banteay Meanchey
Oddar Meanchey
Preah Vihear
Kratie
Stung Treng

Latitude
(xx° xx' xx" N)
11° 59' 00" N
11° 78' 30" N
11° 05' 00" N
10° 59' 00" N
11° 27' 00" N
12° 00' 00" N
10° 36' 00" N
10°38′00” N
10°29′00” N
11° 29' 00" N
13°21′44″ N
12°32′00” N
13°06′00” N
12°42′00” N
13°45′00” N
14°10′00” N
13°47′00” N
12°29′00” N
13°31′00” N

Longitude
(xx° xx' xx" W)
105° 27' 00" E
104° 81' 70" E
105° 48' 00" E
104° 47' 00" E
104° 30' 00" E
104° 30' 00" E
104° 10' 00" E
103°30′00” E
104°18′00” E
105° 19' 00" E
103°51′35″E
103°55′00” E
103°12′00” E
104°53′00” E
103°00′00” E
103°30′00” E
104°58′00” E
106°01′00” E
105°58′00” E

Explain given coordinates
The coordinates listed are the coordinates of the provincial capitals of the respective
provinces.
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D.2.

Map

[See Toolkit 1.6]
NBP targets the 19 provinces in Cambodia, in these provinces around 18.500 biodigester are
aimed to be built by 2012 during phase I of the programme and an estimated 60,470 at the
end of CPII. Details on the geographic location are presented in the map below.

Full details of the physical location of the biodigester installation will only be available after
commissioning and acceptance. Once this is known, the data is entered into a central
dedicated database, details include:
 Name of head of the household
 Address of the household (Village, Commune, District & Province)
 Unique plant code: xx/xx/xx/xxxx (province code/district code/construction year/plant
code)
NBP has developed a spatial map showing the location of the biodigesters. The map will be
made available online, see: http://www.nbp.org.kh/html/nbpmap_full.html.
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SECTION E.
E.1.

Outcome stakeholder consultation process

Assessment of stakeholder comments

[See Toolkit Annex J]
See the stakeholder report for a comprehensive overview of the stakeholder sessions and
the comments.
The outcome of the stakeholder consultation process did not reveal any negative aspects of
NBP, the participants only named positive aspects.

E.2.

Stakeholder Feedback Round

Please describe report how the feedback round was organized, what the outcomes were and
how you followed up on the feedback.
[See Toolkit 2.11]
As described in the stakeholder report, NBP held a great number of stakeholder consultation
meetings, both at national, provincial and at village level. Feedback from stakeholders was
sought during these meeting.
NBP has always involved the stakeholders in every aspect of their programme. Since the
activities of NBP are considered to be highly beneficial to the development of the Cambodia,
especially for the rural population without compromising the environment, there were no
controversial issues identified during the meetings.
However, NBP has developed a special page on their website to increase the opportunities
to give feedback or to comment on certain programme aspects. The LSC report details this
feedback opportunity.
Furthermore, a separate feedback round is not required for the renewal of the crediting
period.
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SECTION F.
F.1.

Outcome Sustainability assessment

‘Do no harm’ Assessment

[See Toolkit 2.4.1 and Toolkit Annex H]

Safeguarding principles

Description of
relevance to my
project

Assessmen
t of my
project
risks
breaching it
(low/mediu
m/high)

Mitigation measure

1.The project respects
internationally
proclaimed human rights
including dignity, cultural
property and uniqueness
of indigenous people.
The project is not
complicit in Human
Rights abuses.
2. The project does not
involve and is not
complicit in involuntary
resettlement.
3. The project does not
involve and is not
complicit in the alteration,
damage or
removal of any critical
cultural heritage
4. The project respects
the employees’ freedom
of association and their
right to
collective bargaining and
is not complicit in
restrictions of these
freedoms and
rights
5. The project does not
involve and is not
complicit in any form of

Not relevant

Low

Not required

Does not occur,
not relevant

Low

Not required

Not relevant as
it does not
occur

low

Not required

The project
respect the
freedom of the
workers and
their rights
according to
Cambodian law

Low

Not required

Forced and
compulsory
labour does not

Low

Not required
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forced or
compulsory labour
6. The project does not
employ and is not
complicit in any form of
child labour
7. The project does not
involve and is not
complicit in any form of
discrimination
based on gender, race,
religion, sexual
orientation or any other
basis.
8. The project provides
workers with a safe and
healthy work
environment and isnot
complicit in exposing
workers to unsafe or
unhealthy work
environments.

occur
The project
does not
employ children

Low

Not required

The project
treats
everybody the
same

Low

Not required

Travel to the
biodigesters is
identified as the
most
dangerous part
of the
biodigester
installation

low

An accident insurance is
provided for the extension
workers of the provincial offices.
The employees of the NBP
licensed private enterprise
companies are, by contract,
obliged to be responsible for
safety at work and bear all the
expenses in case an accident
happens.
There are 2 different relations
with construction technicians:
Technicians directly supervised
by the PBPOs (old situation),
and;
Technicians supervised and
managed by Biodigester
Construction Companies.
A very important party in the
implementation of the
programme in provincial level
are also the PBPOs with the
supervisory and extension staff.
The masons are working in a
shallow (1.5 meter) pit, not on a
scaffolding or with a structure
above their heads. Therefore
there is no risk that they will fall
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from some height or that there is
falling material that can injure
them. Nevertheless the
companies are obliged to insure
their staff against accidents, the
insurance cost is part of the
overhead cost which is part of
the plant construction cost.
The companies are officially
registered and have to comply
with the Cambodia Labour Law.
At far greater risk are the staff
who have to make frequent field
visits and are exposed to the
Cambodian traffic. They have
small motorbikes who are
delivered to then in new
condition and they get an
allowance to have them
optimally maintained. Also they
are annually provided with
protective gear (helmet) and
with an accident insurance.
9. The project takes a
precautionary approach
in regard to
environmental
challenges and is not
complicit in practices
contrary to the
precautionary
principle.

10. The project does not
involve and is not
complicit in significant
conversion or
degradation of critical
natural habitats,
including those that are
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The anaerobic
treatment in the
biodigester
does not for
100% disinfect
the feeding
material
(human and
animal waste),
but reduces the
risk significantly
compared to
the baseline
Not relevant, in
contrast, the
project has a
positive impact
on the natural
habitat

low

The effluent (slurry) is left to
decompose aerobically and
mixed with agricultural residues;
the initiated compost process
will remove all remaining
pathogens. On average twice a
year the compost is spread out
of the land

Low

Not required
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(a) legally
protected, (b) officially
proposed for protection,
(c) identified by
authoritative
sources for their high
conservation value, or (d)
recognized as protected
by
traditional local
communities.
11. The project does not
involve and is not
complicit in corruption.

Additional relevant
critical issues for my
project type
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Concern was
expressed that
corruption
might occur at
sales outlets.
This however
does not occur;
additional
clarification is
provided in the
mitigation
measure.

low

Description of
Assessmen
relevance to my t of
project
relevance
to my

NBP has a policy of setting price
ceilings for construction,
appliances and spareparts.
With the pre-construction
information potential farmers
receive is a Bill of Quantities
clearly indication the quantity of
construction materials (cement,
bricks, sand, gravel) needed for
a certain size. The cost of these
materials depends on the
location where they are bought,
the BoQ gives an average price.
The same goes for the
appliances, including the piping,
only here the price for NBP
supplied materials (stoves,
lamps, taps, main gaspipe,
water drain) is fixed regardless
of the location. Also cost of
skilled and unskilled mandays is
fixed as is the guarantee
fee. On the back side of the
BoQ the construction process is
outlined. If a client is in need of
additional appliances or
spareparts, he/she can obtain
these at a fixed rate. A BoQ is
attached as annex to the GS
passport.
Mitigation measure

GOLD STANDARD PASSPORT

Environmental protection
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Odor

project
(low/mediu
m/high)
Low

Odor will be reduced resulting
from the anaerobic treatment in
the biodigester of the waste
compared with the current
situation. This is the result of the
conversion of the organic
matter, the main agent the foul
odor, into biogas.

GOLD STANDARD PASSPORT
F.2.

Sustainable Development matrix

[See Toolkit 2.4.2 and Toolkit Annex I]
The next table is the sustainability assessment conducted by NBP in collaboration with an
independent consultant.
Indicator
Gold
Standard
indicators of
sustainable
development.

Air quality

Water quality
and quantity
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Mitigation
measure
If relevant
copy
mitigation
measure
from "do
no harm"
–table, or
include
mitigation
measure
used to
neutralise
a score of
‘–‘
N/A

Relevance to
achieving MDG
Check
www.undp.org/mdg
and
www.mdgmonitor.org

N/A

Applies to MDG target
7 (7.8, 7.9). Proportion
of population using an
improved water source
and improved
sanitation facility.

Chosen parameter
and explanation
Defined by project
developer

Preliminary
score
’

Parameter:
Compared to the
baseline the project
reduces wood and
charcoal consumption
for cooking
Explanation:
Substituting
traditional cooking
fuels, biogas virtually
eliminates indoor air
pollution resulting
from incomplete
combustion of
charcoal and / or
firewood.
Parameter: Number
of toilets connected to
the biogas plant.
Explanation:
Treating human
waste in a biodigester

+

Describe how your
indicator is related to
local MDG goals

Applies to MDG target
4 (4.1, 4.2), & 5. Clean
indoor air will reduce
under-five mortality
rate (4.1) and infant
mortality rate and the
disease burden due to
indoor air pollution. It
applies to target 5 by
improving living
conditions and thereby
reducing maternal
mortality rate.

+
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Water quality will
improve if animal and
human waste does
not, directly or
indirectly end up in the
water. In addition, the
provision of biogas will
enable household to
sterilize their water.
Applies to MDG target
7. Nutrient loops are
closed by the use of
digester effluent which
avoids eutrophication
of the soil and water
bodies.

Soil condition

N/A

Other
pollutants
Biodiversity

N/A

Not applicable to MDG

N/A

Applies to MDG 7;
target 7B Reduce
biodiversity loss,
achieving, by 2010, a
significant reduction in
the rate of loss:
Indicator 7.2 belonging
to 7B: CO2 emission
reduction

Quality of
employment

N/A

Applies for MDG,
target 1 (1.b). Achieve
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avoids contamination
of water with
pathogens and
excessive nutrients.

Parameter:
Cumulative umber of
biogas users that use
bio-slurry as fertilizer
Explanation: The
application of bioslurry instead of
chemical fertilizers
will balance nutrient
inflow and outflows,
which closes the
nutrient loops,
improves the soil
quality and increases
organic matter in the
soil..
No other pollutant
sources identified
Parameter: Avoided
deforestation:
Cumulative savings of
wood
Explanation: A
significant proportion
of the wood fuels are
from non-renewable
origin, hence the
reduction of fuel wood
consumption will
decrease the
pressure on the
remaining forest and
habitat for flora and
fauna.
Parameter: Number
of trained masons

+

0
+

+
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full and productive
employment and
decent work for all,
including women and
young people.

Livelihood of
the poor

N/A

Access to
affordable and
clean energy
services

N/A

Human and
institutional
capacity
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N/A

Target 7c: Reduce by
half the proportion of
people without
sustainable access to
safe drinking water
and basic sanitation.
General improvement
of living conditions

Applies for MDG,
target 1 (1.b). Achieve
full and productive
employment and
decent work for all,

and supervisors
Explanation:
Masonry skill training,
supervisor training
built capacity and
allows people to
become skilled
employees with better
prospects than
unskilled workers.
Parameter;
Cumulative number of
biogas lamps in use;
Cumulative number of
users that use biogas
for cooking
Explanation: The
use of biogas lamps
and biogas for
cooking result in a
tremendous
improvement in the
quality of life of the
poor.
Parameter:
Reduction in cooking
and lighting fuel
expenditure
compared to the
baseline calculated at
current prices
Explanation:
Substitution of
cooking and lighting
fuel by biogas is
revenue saving since
biogas originates
from a free energy
source (animal and
human waste)
Parameter:
Cumulative number of
established Biogas
Construction
Companies

+

+

+
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including women and
young people. It also
applied to MDG 3,
since it reduces the
serious time burden on
women and children
for fuel wood
collection.

Quantitative
employment
and income
generation

N/A

Applies for MDG,
target 1 (1.b). Achieve
full and productive
employment and
decent work for all,
including women and
young people

Balance of
payments and
investment

N/A

Applies to MDG 8:
Target 8b: Address the
special needs of the
least developed
countries

Technology
transfer and
technological
self-reliance

N/A

Applied to MDG 8:
Target 8f: In
cooperation with the
private sector, make
available the benefits
of new technologies,
especially information
and communications
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Explanation: Masons
with good skills can
become a BCC owner
by following additional
training on
management,
entrepreneurship,
marketing and
accounting. The
establishment of a
BCC is an example of
building human and
institutional capacity.
+
Parameter
Cumulative number of
mason man-day
Explanation:
For each biogas plant
masons work a
defined number of
days and based on
that this indicator is
scored
Parameter: Total net +
capital inflow (Amount
of foreign direct,
investment, VER
income and payments
for materials not
produced in
Cambodia).
Explanation: Simple
summation of the
monetary inflows and
outflows resulting
from the NBP
activities
Parameter: Number
+
of biodigesters built
Explanation: The
implementation of the
project is a clear
example of
technology transfer
and technological
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self-reliance
Justification choices, data source and provision of references
Air quality

The indoor air quality will improve significantly, since biogas is a clean fuel
which does not emit hazardous pollutants (respirable suspended particulate
matter, eye irritating smoke) when combusted (Rehfuess, Mehta et al.
2006)3.
An independent company measured the impact on IAP of biogas compared
to other fuels in a sister program of NBP, BP Vietnam. (EPRO (2011)
assessment of biogas effects on decreasing air pollution around cooking
place). The study showed that biogas caused by far the least amount of IAP
compared to coal, wood and agricultural residue. The next table shows the
incremental increase in the amount of pollutants in the indoor air of various
fuels.
Table 1: Incremental changes in IAP*

Parameter Biogas
Wood
Crop residue
(HH)
SPM
0
2.99
3.51
CO
0.19
1.75
1.17
SO2
0.01
0.01
0.01
HCs
CH4

0.15
18.78

0.48
21.98

0.38
20.21

H2S

0

0.02

0.01

* concentration of pollutants after cooking – before cooking

The parameters in the table shows that the use of biogas deteriorate the
indoor air the least. The next table shows the relative increases of
pollutions compared to biogas
Table 2: Relative increase of IAP compared to the use of biogas

3

Parameter Wood

Crop residue

SPM
CO
SO2
HCs
CH4

*

*
921%
100%
320%
117%

616%
100%
253%
108%

Rehfuess, E., S. Mehta, et al. (2006). "Assessing Household Solid Fuel Use: Multiple Implications for
the Millennium Development Goals." Environmental Health Perspectives 114(3): 373-378.
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H2S
*
*
* Impossible to calculate the relative increase as biogas did not increase
the pollutions after cooking (incremental change = 0). The other fuels
however did show an increase, and although impossible to calculate, the
increase compared to biogas is enormous (see table 1).
The study shows that biogas is a much cleaner fuel compared to the other
fuels. The decrease of the use of solids fuels is used as a proxy for the
improvement in IAP in the monitoring plan.
Water quality
and quantity

Soil condition

Other
pollutants
Biodiversity

Unsafe water and lack of sanitation ranks number 6 of the top 10 disease
factors according to the WHO4. A biodigester treats waste, removes
pathogens and coliforms and since application of slurry as fertilizer is
actively promoted by NBP, the bio-slurry extension program, water pollution
is drastically reduced.
Famers switch to bio-slurry once they experience the benefits; this is
promoted by the bio-slurry extension program. The literature shows that
bio-slurry has similar characteristics as chemical fertilizer (Srinivasan
2008)5, and is therefore a good substitute. NBP promotes anaerobic
composting of slurry by mixing it with other organic material (agricultural
residues), since this improves the organic content of the material, preserves
the nutrients and it will also result in soil amendment.
Biogas generation does not result in other pollutants and therefore this
indicator is scored neutral
The installation of biogas plant will reduce CO2 emission compared to the
baseline, the PDD details the CO2 emission realized. Indicator 7.2 can be
found here: http://www.undp.org/mdg/goal7.shtml. Applies to MDG 7; target
7B Reduce biodiversity loss, achieving, by 2010, a significant reduction in
the rate of loss: Indicator 7.2 belonging to 7B: CO2 emission reduction
CO2 causes global warming and climate change. Quote from an IIED
study, http://pubs.iied.org/pdfs/G00433.pdf
A growing body of research indicates that, as a result, climate change may
lead to a sharp increase in extinction rates. Mid-range predictions from one
recent study suggest that 24 per cent of species in the five studies regions
will be on their way to extinction by 2050 due to climate change. The study
indicates that for many species, climate change poses a greater threat to
their survival than the destruction of their natural habitat.

4

WHO (2002). World Health Report: Reducing Risks, Promoting Healthy Life. Geneva.
Srinivasan, S. (2008). "Positive externalities of domestic biogas initiatives: Implications for
financing." Renewable and Sustainable Energy Reviews 12(5): 1476-1484.
5
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Quality of
employment

Training of masons and supervisors will lead to the creation of skills. With
these skills masons can work with biodigester or in other construction works
6

Livelihood of
the poor

Access to
affordable and
clean energy
services

Human and
institutional
capacity

Biogas is a clean fuel which enables household to make a giant leap on the
energy ladder (Buysman 2009)7, it is much cleaner, more convenient,
reduces drudgery of fuel wood collection for especially women and children,
which allows and empowers women and children to fulfil their potential. The
provision of light enables activities in the evening, be it study, reading,
opening of shops or for entertainment. These cumulative benefits
significantly improves the lives and livelihood of the poor.
The only costs of biogas are the opportunity costs involved in the daily
operation and maintenance of the biogas plant. However, since the time
involved in collection fuel wood, tendering the wood fire, cleaning the sooth
from the pans is much higher than the total time expenditure of operating
the biodigester (ESMAP 20048; Dutta, Rehman et al, 1997)9; GTZ, 199910;
the total time expenditure is and revenues are saved by not buying cooking
and lighting fuels.
Training of masons, biogas extension workers, supervisors and the
licensing of private enterprise all contribute to human and institutional
capacity. Women empowerment is indirectly obtained since the provision of
biogas relieves the women of drudgeries (fuel wood collection, tendering
the fire, cleaning of sooth from utensils), as a result they can devote time to
other activities and fulfill their potential (Srinivasan 2008) and WHO

200911
Quantitative
employment
and income
generation
Balance of
payments and
investment

The construction of biodigesters results in employment opportunities for
masons and therefore income generation.

NBP receives ODA from the Dutch government and income from the selling
of VERs. This result in a substantial inflow of revenues into the country. A
minor proportion of this inflow is used to purchase equipment from China
which cannot be constructed in Cambodia at the moment

6

http://www.snvworld.org/en/Documents/Biogas_training_manual_for_mason_a_guide_for_trainer_Nep
al_1994.pdf
7 Buysman, E. (2009) Anaerobic Digestion for Developing Countries with Cold Climates - Utilizing
solar heat to address technical challenges and facilitating dissemination through the use of carbon
finance. Faculty of Environmental
Sciences, sub department Environmental Technology. Wageningen. University of Wagenigen. Master.
8 ESMAP (2004) "The impact of energy on women's lives in rural India."
9 Dutta, S., I. H. Rehman, et al. (1997). Biogas - The Indian NGO experience. New Dehli, Tata
Energy Research Institute.
10 GTZ (1999). Biogas Digest Volume II Biogas - Application and Product Development.
11

http://www.who.int/indoorair/mdg/en/
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Technology
transfer and
technological
self-reliance

The introduction of the biodigester technology, in Cambodia, is an example
of technology transfer. Significant capacity building is necessary to
establish the new technology in the country and to indigenize the
technology to local conditions.

Eligibility for the Gold Standard based on the SD assessment
Toolkit V2.1: 2.4.2 to be eligible under the Gold Standard your project must contribute
positively to at least two of the three categories and neutral to the third category.
Enumeration of the scores of the sustainable development assessment
Category
Entails
No of scores per category
+
0
Environment
Air quality, water quality and
4
1
0
quantity, soil condition, other
pollutants and biodiversity
Social development
Quality of employment,
4
0
0
livelihood of the poor, access
to affordable and clean
energy services, human and
institutional capacity
Economic and technological
Quantitative employment and 3
0
0
development
income generation, balance
of payments and investment,
technology transfer and
technological self-reliance,
NBP has a positive impact on all categories with a total of 11 plus’s and 1 zeros. This is well
above the minimum eligibility criteria set by the Gold Standard.
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SECTION G. Sustainability Monitoring Plan
[See Toolkit 2.4.3 and Toolkit Annex I]
Copy Table for each indicator
No
1
Indicator
Air quality
Mitigation measure
N.A.
Repeat for each parameter
Chosen parameter
Reduction in wood and charcoal consumption for cooking
in the project compared to the baseline.
Current situation of parameter
Reduction of around 81.1% and 92.84% of wood and
charcoal (MRII)
Estimation of baseline situation
Wood fuel use of 1781.36 kilo wood and 28.86 kilo
of parameter
charcoal per year per household (CPII baseline)
Future target for parameter
Fuel switch to biogas with a minimal remaining
consumption of wood and charcoal
Way of monitoring
How
Monitoring is part of the Carbon Monitoring Survey, see
the PDD for more details
When
as per CMS interval, annual.
By who
A third party commissioned by NBP will be responsible for
the monitoring, the data will be reported in a monitoring
report and is made available for each verification.

No
Indicator
Mitigation measure
Repeat for each parameter
Chosen parameter
Current situation of parameter
Estimation of baseline situation
of parameter
Future target for parameter
Way of
How
monitorin
g
When
By who
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2
Water quality and quantity
N.A.
Number of toilets connected to the biodigester
1613 (MRII)
0% of the households have a toilet connected to the
biodigester
50% have a toilet connected to the biodigester
Plant completion report which is the output of the
commissioning of the biodigester to the household
After the completion of the biogas plants before
commissioning
NBP will provide the data to the consultant who will put in
a monitoring report that is made available for each
verification
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No
Indicator
Mitigation measure
Repeat for each parameter
Chosen parameter
Current situation of parameter
Estimation of baseline situation
of parameter
Future target for parameter
Way of monitoring
How
When
By who

No
Indicator
Mitigation measure
Repeat for each parameter
Chosen parameter

3
Soil condition
N.A.
Cumulative number of households that use bio-slurry as
fertilizer
13,511 users use bio-slurry as fertilizer (MRII)
None of the households used bio-slurry in the baseline
All households use bio-slurry as fertilizer
Monitoring is part of the Carbon Monitoring Survey, see
the PDD for more details
As per CMS, at least annually
A third party commissioned by NBP will be responsible for
the monitoring, the data will be reported in a monitoring
report and is made available for each verification.

4
Biodiversity
N/A
Cumulative savings of wood
Calculation is as follows: average consumption of
fuelwood per household (FW baseline,hh) in the baseline average consumption of fuelwood in the project is the
reduction of fuelwood per average household, that times
the number of biodigesters (Nbiodigester)
REfuel = (∑FWbaseline,hh- ∑FWproject,hh) x Nbiodigester

Current situation of parameter
Estimation of baseline situation
of parameter
Future target for parameter
Way of monitoring

How
When
By who

No
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Cumulative saving of around 71 Gg wood (MRII)
No savings
Displacement of all fuels used for cooking inside the
house by biogas
Monitoring is part of the Carbon Monitoring Survey, see
the PDD for more details
As per CMS, at least annually
A third party will conduct the monitoring commissioned by
NBP, the data will be reported in a monitoring report and
is made available for each verification.
5
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Indicator
Mitigation measure
Repeat for each parameter
Chosen parameter
Current situation of parameter
Estimation of baseline situation
of parameter
Future target for parameter
Way of monitoring

How
When
By who

No
Indicator
Mitigation measure
Repeat for each parameter
Chosen parameter 1
Current situation of parameter
Estimation of baseline situation
of parameter
Future target for parameter

Way of monitoring

How
When
By who

Chosen parameter 2
Current situation of parameter
Estimation of baseline situation
of parameter
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Quality of Employment
N/A
Number of trained masons and supervisors (quality
inspectors of biodigesters)
574 mason and 90 supervisors are trained (MRII)
Training is inherent to the NBP activities; consequently,
before NBP there were no training activities.
700 additional masons trained and 180 supervisors by
2018
NBP keeps track of the number of trained masons and
supervisors
As specified in the Biodigester methodology, at least
annually
A third party will conduct the monitoring commissioned by
NBP, the data will be reported in a monitoring report and
is made available for each verification.

6
Livelihood of the poor
N/A
Cumulative number of biogas lamps in use
90% of the users use biogas lamps, around 12772 users
(MRII)
None of the households used biogas for lighting
Biogas is used for lighting by all biodigester households,
unless an energy source is available higher up the energy
ladder (grid electricity or another source of reliable and
affordable electricity delivery system)
Monitoring is part of the Carbon Monitoring Survey, see
the PDD for more details
As per CMS, at least annually
A third party will conduct the monitoring commissioned by
NBP, the data will be reported in a monitoring report and
is made available for each verification.
Cumulative number of users that use biogas for
cooking
100% of the biodigester households use biogas for
cooking (MRII)
0%, all household depend on other fuels than biogas
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Future target for parameter
Way of monitoring
How
When
By who

No
Indicator
Mitigation measure
Repeat for each parameter
Chosen parameter

Current situation of parameter
Estimation of baseline situation
of parameter
Future target for parameter
Way of monitoring

How
When
By who
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100% usage of biogas as main cooking fuel
Monitoring is part of the Carbon Monitoring Survey, see
the PDD for more details
As per CMS, at least annually
A third party will conduct the monitoring commissioned by
NBP, the data will be reported in a monitoring report and
is made available for each verification.

7
Access to affordable and clean energy services
N/A
Reduction in cooking and lighting fuel expenditure
compared to the baseline calculated at current prices
The score on this parameter will be calculated by
multiplying the amount of fuel saving times the current
prices of the fuel.
$7.91 savings per month
36,366 riel (~$9) of the target population per month (CPI
GSPR)
Significant reduction in expenditure on cooking and
lighting of households with a biodigester.
Monitoring is part of the Carbon Monitoring Survey, see
the PDD for more details
As per CMS, at least annually
A third party will conduct the monitoring commissioned by
NBP, the data will be reported in a monitoring report and
is made available for each verification.
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No
Indicator
Reported values
Mitigation measure
Repeat for each parameter
Chosen parameter

8
Human and institutional capacity

Current situation of parameter
Estimation of baseline situation
of parameter
Future target for parameter

44 (MRII)
0

Way of monitoring

The PP keeps track on the number of BCC established
As specified in the Biodigester methodology, at least
annually
A third party will conduct the monitoring commissioned by
NBP, the data will be reported in a monitoring report and
is made available for each verification.

How
When
By who

N/A
Cumulative number of established Biogas
Construction Companies (BCC)

20 additional BCC established by 2018

No
Indicator
Mitigation measure
Repeat for each parameter
Chosen parameter

9
Quantitative employment and income generation
N/A

Current situation of parameter

Around 14,970 digesters are built at the end of 2011
(14,144 in CPI provinces and 826 in the new provinces).
The average size is around 6 m3 for which 11 skilled and
11 unskilled mason days are required for construction.
The total number of man-day totals around 329,340 or
14,970 man-months
No NBP related jobs

Estimation of baseline situation
of parameter
Future target for parameter
Way of monitoring

How
When
By who

No
Indicator
Mitigation measure

30

Cumulative number of masons working days

no target defined
The PP records the number of biodigesters built in the
database after commissioning to the household
continuously
Supervisor and NBP staff

10
Balance of payments and investments
N/A

GOLD STANDARD PASSPORT
Repeat for each parameter
Chosen parameter

Current situation of parameter
Estimation of baseline situation
of parameter
Future target for parameter
Way of monitoring
How
When

By who
No
Indicator
Mitigation measure
Repeat for each parameter
Chosen parameter 1
Current situation of parameter
Estimation of baseline situation
of parameter
Future target for parameter
How
When
By who

Additional remarks monitoring

No remarks
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Net cash inflow: sum of cash inflows – cash outflows.
Cash inflow is VER income, foreign direct investment; the
cash outflow is the expenditure on materials and
equipment not available in Cambodia.
The total net cash inflow is $1,826,430 in MRII
$0 for biogas activities

Accounting activities record these inflows and outflows
The cash inflow and outflow will be reported for each
monitoring interval and will be based on data provided by
the NBP financial manager
NBP financial manager
11
Technology transfer and technological self-reliance
N/A
Number of biodigesters built
14,970 at the end of 2011 (14,144 in CPI provinces and
826 in the new provinces)
0 for biogas activities
estimated to be 60,470 by 2018
The PP keeps track of the total number of biogas plants
built in a database
continuously
A third party will conduct the monitoring commissioned by
NBP, the data will be reported in a monitoring report and
is made available for each verification.
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SECTION H. Additionality and conservativeness

This section is only applicable if the section on additionality and/or your choice of baseline
does not follow Gold Standard guidance
H.1.

Additionality

[See Toolkit 2.3]

The PDD elaborates on this in section B.5 page 20.
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H.2.

Conservativeness

[See Toolkit 2.2]
Conservativeness in emission claims:
1. Emissions of N2O from AWMS, a very potent greenhouse gas, with a GWP of 310,
are not claimed, the total emission claims are therefore conservative.
2. 10% of the total captured and destroyed methane will be considered as leakage,
this is conservative, since the retention time in the biodigester is relatively long
and consequently most biodegradable VS is converted into biogas.
3. The GS-VER biodigester methodology assumes that 2% of the biogas is not
combusted due to combustion inefficiencies. Laboratory testing of the NBP stoves
however have not detected methane release from the stoves. The 2% not
combusted is therefore conservative.
4. Emission reductions from the switch from battery powered lights to biogas lamps
are not claimed.
5. The GWP of methane used is 21, more recent assessments by the IPCC put the
GWP of methane at 25
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ANNEX 1
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ODA declaration

