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VERSION HISTORY
Version 1: submitted to Gold Standard for review on 2/12/2015

SUMMARY OF PROJECT IMPACTS
CATEGORY

IMPACT

Number of beneficiaries
Tons of CO2 eq avoided
Tons of wood saved
Reduction in self-evaluated smoke exposure
Reduction in frequency of cough
Reduction in frequency of headache
Reduction in frequency of eye affection
Reduction of frequency of respiratory issues
Pigsty hygiene score improvement
Cow pen hygiene score improvement
Increase of toilet ratio
Toilet hygiene score improvement
Reduction of daily cooking time
Reduction of firewood collecting time
Reduction of yearly fuel cost

YGF & ID

1,138
Year 1: 6914
Year 2: 7223
Year 1: 4132
Year 2: 4333
Year 1: 83%
Year 2: 81%
Year 1: 98%
Year 2: 72%
Year 1: 77%
Year 2: 100% (down to zero)
Year 1: 95%
Year 2: 95%
Year 1: 84%
Year 2: 92%
Year 1: 29%
Year 2: 33%
Year 1: -5%
Year 2: -14%
Year 1: 22%
Year 2: 22%
Year 1: 46%
Year 2: 50%
Year 1: 53 min, 30% decrease
Year 2: 83 min 68% decrease
Year 1: 7.5 days, 46% decrease
Year 2: -0.7 days, -8% decrease
Year 1: CNY254, 34% decrease
Year 1: CNY-15, -3% decrease
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INTRODUCTION
Yunnan Green Environment Development Foundation (YGF) is a public welfare
organization located in Kunming, Yunnan, China. As a local foundation, YGF dedicates itself to the
conservation of biodiversity in Yunnan, where possesses one of the biodiversity hot zones in the
world. It supports partners and organizations as well as involving local communities in projects
featuring wildlife conservation, forestry, climate change and sustainable development. Initiative
Développement (ID), a French NGO working in mostly rural carbon emission reduction projects
in southwest China since 2002, helping YGF to develop carbon aspects for this project. ID had its
several activities certified by a third party organization, the Gold Standard Foundation (GSF)
which is an internationally well recognized voluntary carbon certification. The GSF certified
projects represents not only the measure of global warming mitigation, but also the
environmental, social and economic added values by involving as much as possible the local
stakeholders. As a result, the purchase of these credits – by governments, business, impact
investors and individuals – provides on-going funding to project activities.
Mangshi household biogas tank project has been registered by GSF 1 . This report
composes the project’s impacts after two years biogas use by the farmers. Its benefits have been
assessed by a set of surveys conducted before and after the project implementation.

I.

LIVING CONDITIONS OF FARMERS IN MANGSHI BEFORE THE PROJECT
IMPLEMENTATION
a. A minority area where farmers use firewood as their main fuel

Mangshi is located in
the very southwest of China
where close to Myanmar. It
has a subtropical monsoon
climate which makes the
area warm and humid. The
annual mean temperature is
19.8 ℃ 2 and the mean
annual
precipitation
is
1654.6 mm. Nearly half of
the population in Mangshi
are minorities, such as Dai
people which contributes
the biggest share of 34% out
of the whole population,
Jingpo accounts for 7.5% and
2.6% for De’ang people3.

Figure 1. Location of Mangshi

1

The project documentation can be accessed on the Markit registry.
See “Evidence 5. Mean monthly temperature”
3
Mangshi on Baidu encyclopedia.
2
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Thanks
to
the
good
precipitation and heat condition, the
vegetation coverage in Dehong
prefecture reaches 66.69%4. There are
considerable number of plant and
wildlife species inhabit in the area. On
the other hand, local famers’ main fuel
is firewood. According to the baseline
survey of the project, the yearly
average firewood consumption per
family is around 4.3 tons. Taking into
account of the biomass generation,
there still nearly 70% of the trees are
not renewable5. As a result, the use of
firewood and rubber tree plantation
Figure 2. Firewood stock outside the beneficiary's house
erupted in recent years (sometimes via
the replacement of original forest) are bringing more and more pressure to the local woods and
its biodiversity.

b. Mangshi farmers’ energy usage
As the development of local
economy, electricity become more and
more popular for cooking purpose.
Famers in the region use a lot of electric
rice cooker and induction cooker also is
applied rapidly in recent years. Despite
that, firewood is still the dominant fuel
though the price is raising and it is
harder and harder to collect it. This can
be drawn from the baseline survey that
100% of the family were still using
firewood as their main fuel.
Since there is no cold winter,
space heating which usually consumes
Figure 3. Typical firewood stove for cooking
firewood is not necessary in the region.
Commonly, the households own a stove which has 2 or more holes with or without chimney.
These stoves’ efficiency are not satisfied and thus a lot of smoke is generated during cooking. The

4
5

Page 12. Longitudinal Range-gorge Region ecosystem biodiversity change and ecological security assessment.
See NRB study in PDD page 20.
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indoor air pollution is a serious issue for the women who
often cook for the family. There were 94% of the people
who cook reported that there is smoke in the kitchen while
cooking, and 64% of the people considered that the smoke
is often or even always exists. This caused some health
problem to the women such as cough, headache, eye
affection and
asthma.

Figure 4. The smoke caused by cooking

c. Mangshi farmers’ manure treatment
Mangshi is famous for its rice in China. One
family usually has around 3 pigs and 0.5 buffalos. Pigs
are always kept in the pen while for buffalos, they are
used for tillage of rice paddy. Animals manure is an
important resource to the agriculture activities. The
treatment of manure is different from household to
household. For instance, they are stayed in the pen
and letting animals to mash them, or they are stored
Figure 5. Traditional treatment of animal manure
as a pile or put in a pit. Finally, these excrement go to
the field as the fertilizer. These practice bring
two environmental drawbacks: a) The
exposure of manure whether in the pit, pile
or in the pen it emits methane to the
atmosphere which causes global warming
effect; b) It attracts flies and brings diseases
through polluting water.
As for the toilet situation before the
project, due to the traditional habit of this
minority region, it showed a very concerned
infrastructure/hygiene status. There were
about 1/3 of the households still had no toilet.
Figure 6. The traditional toilet
Besides that, the traditional toilets which
used by the villagers were far behind the
standard of hygiene and secure. As shown in the photo, the traditional toilets usually were
installed on a small stream. The human excrement directly goes into the water body which brings
a lot of bacteria and causes infectious disease.
YGF & ID
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II.

SNAPSHOT OF THE PROJECT IMPLEMENTATION AT THE END OF THE SECOND
CREDITING YEAR
a. Description of the technology and project implementation strategy
i.

A matured technology, well adapted to farmers needs

YGF works with the local project implementation partner Mangshi Animal Husbandry and
Veterinary Bureau (HVB). The household biogas system is well fitted for the need of rural energy
and hygiene infrastructure. Totally, there are 1138 out of 1200 biogas tanks has been installed in
the 3 twonships of of Mangshi municipality, Dehong prefecture, Yunnan province, China. The
name and the coordinates of these townships are showed in the table:
Province

Prefecture / City

Yunnan

Dehong / Mangshi

Township
Zhefang
Xuangang
Fengpin

Coordinates6
24° 15' 20.20" N, 98° 16' 46.92" E
24° 26' 51.28" N, 98° 26' 25.66" E
24° 23' 53.06" N, 98° 30' 59.43" E

Table 1. Name and coordinates of the project townships

The biodigesters installed have an 8m3 fixed
dome tank. The tank is then connected to a stove and
a lamp in the kitchen:

Figure 7. Configuration of biogas system

A water trap is used to catch water vapor that
Figure 8. Blueprint of biogas tank
condensates in the pipes. A H2S filter removes the 1%
H2S naturally present in the biogas. The manometer allows the beneficiary to know the gas
pressure. After filling the tank with the first initial load, the biogas tank will start producing
methane after two weeks. After the initial load, the beneficiary has to put fresh manure in on a
daily basis. Toilet and pigsty are directly connected to the bio-digester which will limit waste
handling and assure regular inputs.

6

All the coordinates were derived from Google Map.
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ii.

An implementation strategy that targets the poorer family

The Chinese government has built the biggest number of biogas tanks in the world of 30
In recent years, as the logging policy is very strict, the promotion of biogas in rural area
is very active. For exmaple, 2/3 cost of a biogas tank constrction is subsidized by government.
This means that the technology is well accepted by farmers.
million7.

As the official biogas implementation entity, HVB owns rich experience of carrying out the
household biogas project. They regularly train construction technicians and organize village
government to have the biogas project application, purchase materials and fittings, manage
construction and make construction evaluations. When the construction is finished, HVB
organized relevant trainings to beneficiaries regarding the use of biogas, daily management and
use of bio-slurry.

b. Location of the biogas tanks
The location of the biogas tanks in the three townships is shown below (Until the end of
second crediting year):
Township

风平 Fengpin

Village
法帕 Fapa
风平 Fengpin
腊掌 Lazhan
芒别 Mangbie
芒赛 Mangsai
帕底 Padi

Subtotal
轩岗 Xuangang

507
丙茂 Binmao
筠竹园 Junzhuyuan
芒棒 Mangbang
芒广 Mangguang

Subtotal

遮放 Zhefang

Subtotal
Total

Number of biogas tank
70
31
70
294
41
1
247
1
2
17
267

户拉 Hula
户闷 Humen
户弄 Hunong
街道 Jiedao
弄喜 Nongxi
遮冒 Zhemao

78
99
79
6
95
7
364
1138

Table 2. Distribution of the beneficiary

7

China - Biogas

YGF & ID

GS1011 MR Year 1 and 2

Page |8

III.

IMPACTS OF THE PROJECT

Once the household starts using their new biogas, their energy pattern changes and
brings positive environmental and socio economic impacts. On top of its local benefits the project
also reduces the emissions of greenhouse gases and contributes to mitigate the global climate
change crisis. The results presented in this section are based on the comparison of the findings
from surveyed conducted before and after the introduction of the biogas tanks.

a. A good usage rate
Crediting period
2012/10/13 to
2013/10/12
2013/10/13 to
2014/10/12

Crediting Year

Working Days

Number of Biogas Tank

Working Rate

1

407594

1117

97%

2

415370

1138

100%

Table 3. Working rate of biogas tank

The usage surveys were
conducted every year for at least
100%
100 households. The results are
80%
very positive. The reason of the
Ratio of
60%
high working rate on one hand is
firewood
Mangshi’s warm climate which is
40%
use
household
very good for biogas generation,
20%
on the other hand, the reason is
0%
beneficiaries really enjoy the
Baseline
Year 1
Year 2
technology.
The
Kitchen
Performance Tests (KPT) shows
Figure 9. Ratio of firewood use household
that 60% of the beneficiary has
stopped using their firewood! This means that those beneficiaries completely switched from
firewood to biogas.

b. A big reduction of firewood consumption
Quantitative fuel consumption is assessed
by a series of KPT. KPTs consists in weighting the
fuel reserves of the households during four
consecutive days. It allows one to know precisely
the mass of all the different fuels that have been
used by the households during those four days.
This measured the firewood consumption as well
as electricity use.
The firewood consumption dropped
significantly from 11.89 kg/day/hh to 1.46
Figure 10. Surveyor was weighting the firewood

YGF & ID
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kg/day/hh which is around
0.85
14.00
88% decrease! Therefore,
12.00
for these 2 crediting years,
0.84
Electricity
10.00
there were 8405 tons of fire
(KWh/day/hh)
0.83
8.00
wood has been saved which
6.00
0.82
Firewood
is a big achievement of the
4.00
0.81
(Kg/day/hh)
2.00
project. It is easy to see how
0.80
0.00
these trees that have not
Baseline
Year 1
Year 2
been cut help maintain the
local forests and all the
Figure 11. Firewood and electricity consumption
benefits that come with a
greater forest cover (limited erosion, increased water retention, etc…). As for the electricity,
there is also 0.02 KWh/day/hh reduction which accounts for 2%. As a result, the fuel savings
contributes a lot to the GHG emission reductions.

c. Socio economic and environmental impacts
i.

A considerable reduction of indoor smoke exposure

Thanks to the big
reduction of firewood use and
the use of biogas is very clean,
it shows that self-evaluated
smoke
exposure
rates
decreased
a
lot.
The
percentage of households
declaring they are exposed to
smoke often or very often has
been cut by about 64% the
first year and by 62% the
second year.
ii.

20%

Year 1 1%

45%

29%

29%

Year 2 3%

6%

Very often
Often

70%

Sometimes
Never

29%

0%

20%

68%
40%

60%

80%

100%

Figure 12. Indoor smoke exposure

Avoidance of smoke related disease

Measuring
smoke
related ailments based on selfassessed answer rather than on
a solid epidemiologic study
carries
some
intrinsic
uncertainties.
-

Baseline

Cough

Baseline 3%

38%

59%
Very often

Year 1 0% 1%

99%

Sometimes

0%
Year 2

Often

12%

88%

Never

0%
20%
40%
60%
80%
100%
Cough is directly linked
to the smoke exposure. Since
Figure 13. Cough
the smoke reduces, the
percentage of cough reported by beneficiaries has been reduced by 40% and 29% for the first
and second crediting year.

YGF & ID
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-

Headache

The
reduction
of
headache is not obvious
because
considering
the
baseline scenario, only 8% of
the beneficiary think they have
headache problem.
-

92%

Year 1 0% 2%
Year 2 0%
0%

100%
20%

40%

It is very obvious that
after the introduction of biogas

60%

80%

100%

Figure14. Headache

Baseline 3% 6%

39%

53%

Year 1 1% 1%

98%

Year 2 0% 3%

97%

0%

20%

Asthma

Smoke can also causes
asthma problem. In the
baseline situation, this was also
not considered as a big issue.
The frequency has cut 6% and
7% for the year 1 and 2.

Very often
Often
Sometimes
Never

98%

Eye affection

Eye affection frequency
has dropped certainly. For the
first year, the frequency of
above sometimes decreased
from 47% to 2%, and went
down to 3% for the second
year.
-

Baseline 1% 7%

40%

60%

80%

Very often
Often
Sometimes
Never

100%

Figure 15. Eye affection

Baseline 5% 3%
Year 1

92%

2%

98%

Year 2 0% 1%
0%

Very often
Often
Sometimes
Never

99%
20%

40%

60%

80%

100%

Figure16. Asthma

clean energy and also the improvement
done in beneficiaries’ kitchen, The indoor
air quality has improved a lot.
iii.

A noticeable reduction of cooking
time, firewood collecting time and
fuel cost
-

Figure 17. Improved kitchen with the biogas stove

YGF & ID

Cooking time

The use of the biogas stove is a
revolutionary device compare to the
firewood stove on cooking time aspects.
Beneficiary can start the fire immediately

GS1011 MR Year 1 and 2
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with the help of electronic lighter in
the biogas stove. This really eases
much of the time spend on
cooking. So according to the
survey, the daily cooking time has
reduced 53 min (30%) for the year
1 and 83 min (68%) for the year 2!
The time saved means a lot for the
women who cook every day, their
labor has been greatly removed
and get more time available for
other business.
-

200

175

150

122
92

100
50

Daily
cooking
time
(min/day/h
h)

0
Baseline

Year 1

Year 2

Figure 18. Daily cooking time

Firewood collecting time

In Mangshi, famers usually
20.0
collect the firewood once or twice in
16.5
15.8
an intensive time in a year. During
15.0
Firewood
the collection, villagers gather as
collecting
8.5
10.0
many people as possible and work
time
(day/year
together for tens of days to get the
/hh)
5.0
firewood for the whole year. For
crediting year 1, the collecting time
0.0
Baseline
Year 1
Year 2
dropped from 15.8 day/year/hh to
8.5 day/year/hh which is 46%
Figure 19. Firewood collecting time
reduction. For year 2, unfortunately
farmers spend more time to collect firewood compare to the baseline situation. The reason can
be figure out here is the logging policy execution is very strict which makes people have to spend
more time on it.
-

Fuel cost

800

During year 1, beneficiary
saved CNY254/hh ($40) whereas in
year 2 they spent CNY15 ($2.4)
more. The fuel price increase and
inflation in China could explain this
phenomenon.

756

741

600

487

Fuel cost
(yuan/ye
ar/hh)

400
200
0
Baseline

Year 1

Year 2

Figure 20. Fuel cost

iv.

A big step forward for the rural hygiene condition
-

Toilet situation

One of the important benefit of biogas is the improvement of hygiene by treating manures
and toilet building. It is a very good chance to build/retrofit the toilet when construct biogas tank

YGF & ID

GS1011 MR Year 1 and 2

P a g e | 12

since the new toilet can
94%
94%
8.00
100%
provide
fermentation
Mean
7.53
72%
80%
materials automatically by
toilet
7.06
6.00
hygiene
connecting the toilet to the
60%
score
4.00
inlet of the biogas tank. So the
40%
3.78
Toilet
rate of toilet has raised from
2.00
ratio (%)
20%
72% to 94%. Furthermore, the
mean toilet hygiene score
0.00
0%
(Paved floor = 2, Cement floor
Baseline
Year 1
Year 2
= 2, Wood floor= 1, Ground
Figure21. Toilet ratio and toilet hygiene score
floor = 0; Flies? = -2;
Trashcan? = 2; Trash on the ground? = -2）has increased a lot from 3.78 to above 7 (about 50%
increase).
-

Pigsty situation

The last one of the
100%
three improvements (the
80%
other two: kitchen and toilet)
Baseline
60%
that
brought
by
the
Year 1
construction of the biogas
40%
Year 2
tank
is
the
pigsty
20%
retrofitting/rebuild. Since the
0%
animal manure is the basic
Cement floor Manure ditch
Pen
Roof
material of biogas generation,
Figure 22. Pigsty status improvement
the improvement of the
pigsty can ease a lot of labor of beneficiary on feeding the tank (by building a manure ditch
connects to the tank) and also increase the hygiene status of manure pollution. There are four
indicators which descripe the pigsty situation such as cement floor rate raised from 73% to 93%;
manure ditch increased from 42% to 77% for year 1 and 89% for year 2; pen rate from 75% to
93% and roof rate increased from 79% to 93%. If using the mean pigstry hyginen score (Cement
floor = 1, Manure ditch = 2, Pen = 1, Roof = 1) to show the change, generally it is showed a 29%
improvement for the year 1 and 33% for the year 2.

Figure23. The new toilet and the pigsty which are connected to the biogas tank

YGF & ID
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d. Leakage
As discussed in PDD (page 26), for this micro-scale project, 5% of the total ERs is
considered as the leakage for simplicity.

e. Greenhouse gas (GHG) emission impacts
The GHG assessment follow the general requirements of the Gold Standard methodology
Technologies and Practices to Displace Decentralized Thermal Energy Consumption - 11/04/2011
(TPDDTEC) and more specifically the equations developed at the program level. The details of the
sampling plan and of the statistical analysis of the results are presented in annex one and two
respectively.
Crediting
period
2012/10/13
to
2013/10/12
2013/10/13
to
2014/10/12

Crediting
Year

Actual
Baseline
emission

Actual
Project
emission

Actual
Leakage

Expected
VER(tCO2e/bgt/year)

1

8.23

1.53

0.34

6.34

6.37

0.02

2

8.23

1.55

0.33

6.34

6.35

0.02

Actual
Actual
VER(tCO2e/bgt/year) VER(tCO2e/bgt/day)

Table 4. Tank scale VER

Crediting
period
2012/10/13
to
2013/10/12
2013/10/13
to
2014/10/12

Crediti
ng Year

Expected
Working
Days

Actual
Working
Days

Expected
Number
of Biogas
Tank

Actual
number
of
Biogas
Tank

Expected
Working
Rate

Actual
Working
Rate

Expected
Yearly
VER
(tCO2e)

Actual
Yearly
VER
(tCO2e)

Actual
Cumulated
VER (tCO2e)

1

245928

407594

674

1117

97%

97%

4181

6914

6914

2

401650

415370

1100

1138

97%

100%

6781

7223

14137

Table 5. Project scale VER

So a total 14,137 tons of CO2 equivalent have been reduced during the first and second
crediting years. The expected and actual ER for each tank per year is similar. The main reason
which made the expected total VER and actual total VER different is the working days. Initially,
the project crediting period date which defended in PDD started in Sep 1 2011. However,
project can only starts its crediting period two years earlier than the registration date of Oct 13
2014, so there are much more working days since the starting date of crediting period is
postponed.
Calendar Year
VER

2012
2311

2013
7017

2014
4808

Table 6. Calendar year VER

YGF & ID
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ANNEX 1: SURVEY ORGANIZATION AND SAMPLING PLAN
a. Survey organization
The project developer: Initiative Développement went to the project site for baseline
survey, monitoring survey and PFT supervision. In the meantime, ID has trained all the surveyors
who work for project implement party: Mangshi Animal Husbandry and Veterinary Bureau. Since
then, these surveyors did and will do all the surveys and PFT. All questionnaires were designed
by ID. The table below shows the survey details.
Survey

date

Number of survey

BFT/BS

08/2011

70

Supplement BS

09/2013

36

PFT/BS Y1

09/2012

70

Supplement PS Y1

09/2013

36

b. Sampling plan
To simplify the survey logistics the multi stage sampling is applied to this project. The
Primary Sampling Units (PSU) are the group, a kind of hamlet. An administrative village contains
many groups. The Secondary sampling units are the households. Because of the way the project
was implemented it is possible to have the complete list of all the households that are included
into the project. Furthermore this information is available prior to the stove construction allowing
the survey team to assess the fuel consumption pattern of the very households that benefited
from the project. The same households were visited before and after the construction of the
biogas tank (paired sample).
Among the 49 group of the area targeted, 7 groups have been chosen randomly (simple
random sampling). Among those groups, 13% of the households targeted by the project were
selected for a KPT (by simple random sampling in each group). So a total of 70 surveys were done
(106 for baseline survey and monitoring survey).

YGF & ID
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ANNEX 2: STATISTICAL ANALYSIS OF GHG EMISSION REDUCTIONS
The TPDTEC methodology requires that a statistical analysis is conducted on GHG
emissions calculation derived from the fuel consumption measured during the KPTs. In annex
one we saw that the KPT sample design is a two stage paired sample with equal probability at
each stage. The Statistical analysis of this particular sampling design is covered in the PDD in page
21.

a. Calculation of the minimal sample size to meet the precisions requirements
The methodology set the precision at 90/30 and that the analysis should be done on the
Emission Reduction directly. For a multi stage sampling method, the number of group c to be
surveyed is defined by the formula below. This formula is provided by the “draft guidelines for
sampling and surveys for CDM project activities and programme of activities” from CDM EB69
Annex 9 Equation 348.
2

2




SD B
M
1 
SDw
(N  u )

 

 *

*
 Clustermean 


M  1 u  Overalmean 
(N  1)

c  
2


0.32
1
SD B


 
2
M  1  Clustermean 
1.645
Where:
M
N
u
1.645
0.3

Total number of groups
Average number of units per group
Number of units that have been pre-specified to be sampled per group
Represents the 90% confidence required
Represent the 30% relative precision

SDW2 is the average of the variances between households within the villages
The details of the calculation done on the emission reduction of one biodigester is
provided in the excel spreadsheet. The statistical analysis of the data shows that at least 3 groups
should be surveyed to achieve the desired precision. Actually the project have done the survey
in 7 groups. So the average of the Emission Reduction is used. This statistical analysis should be
performed each two years with the update of the baseline and/or the project data.

8

http://cdm.unfccc.int/Reference/Guidclarif/meth/meth_guid48.pdf
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ANNEX 3: GREENHOUSE GAS EMISSION REDUCTION CALCULATION METHOD
a. Emissions reductions from fuel consumption
The ER’s are calculated by subtracting post project emissions from the pre-project
emissions. ER’s are calculated for one homogenous climatic zone. If the project is in more than
one climatic zone then this methodology should be applied separately for each of them. In the
considered project activity there is only one climatic area.
According to the methodology, since the same fuel are used in the baseline and project
scenario we can use the following equations:
i.

For the firewood:

Where:
∑b,p
Sum over all relevant (baseline b/project p) couples.
Np,y
Cumulative number of project technology-days included in the project
database for project scenario p against baseline scenario b in year y.
Up,y
Cumulative usage rate for technologies in project scenario p in year y,
based on cumulative adoption rate and drop off rate revealed by usage surveys
(fraction).
Pp,b,y
Specific fuel savings for an individual technology of project p against an
individual technology of baseline b in year y, in tons/day, as derived from the statistical
analysis of the data collected from the field tests.
fNRB,b, y
Fraction of biomass used in year y for baseline scenario b that can be
established as non renewable biomass (drop this term from the equation when using a
fossil fuel baseline scenario).
NCVb,fuel
Net calorific value of the fuel that is substituted or reduced (IPCC default
for wood fuel, 0.015 TJ/ton).
EFb,fuel,CO2
CO2 emission factor of the fuel that is substituted or reduced (112
tCO2/TJ for Wood/Wood Waste, or the IPCC default value of other relevant fuel).
EFb,fuel,nonCO2 Non CO2 emission factor of the fuel that is reduced .
LEp,y
Leakage for project scenario p in year y (tCO2e/yr).
The equation can be rewritten for our specific case. Only one baseline and one project
scenario were identified.
ii.

For the electricity:
𝐸𝑅𝑦 = ∑𝑏,𝑝 (𝑁𝑝,𝑦 ∗ 𝑈𝑝,𝑦 × 𝑃𝑝,𝑏,𝑦 × 𝐸𝐹𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦,𝑦 ) − ∑𝐿𝐸𝑝,𝑦

Where:
∑b,p
Sum over all relevant (baseline b/project p) couples.
Np,y
Cumulative number of project technology-days included in the project
database for project scenario p against baseline scenario b in year y.
YGF & ID
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Up,y
Cumulative usage rate for technologies in project scenario p in year y,
based on cumulative adoption rate and drop off rate revealed by usage surveys
(fraction).
Pp,b,y
Specific fuel savings for an individual technology of project p against an
individual technology of baseline b in year y, in kWh/day, as derived from the statistical
analysis of the data collected from the field tests.
EFelectricity, y
CO2 emission factor of the electricity for the year y (for different year,
corresponding value from the official grid data source should be applied).
LEp,y
Leakage for project scenario p in year y (tCO2e/yr).

b. Baseline emissions from handling of animal waste
IPCC TIER 2 approach is used:
This approach is applicable to situations, where baseline data for an estimation of
the methane emission factor per category of livestock are available. Examples for such a
situation are when animals are kept in a confined area and the manure is collected following
a specifically designed system. If animals leave the confined area, the percentage manure
collected has to be estimated as a percentage of the total amount of manure they produce.

Where,
BEawms,h
The baseline emission from handling of animal waste in for premise h
(tCO2eq per year)
N(T)h Number of animals of livestock category T in premise h
EFawms,T, Emission factor for the defined livestock category T, (tonCH4per animal per year)
GWPCH4
Global Warming Potential (GWP) of methane (tCO2e per tCH4): 21 for the
first commitment period. It shall be updated according to any future COP/MOP decisions.
The emission factor (EFawms(T)) for tier 2 approach is calculated as follows,

Where:
EFawms(T)

CH4 emission factor for livestock category T, (tCH4per animal per year)

VS(T)

Daily volatile solid excreted for livestock category T, (kg dry matter per animal
per day)

365

Basis for calculating annual VS production, (days per year)

Bo(T)

Maximum methane production capacity for manure produced by livestock
category
T, (m3CH4 per kg of VS excreted).
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DCH4

CH4 density (0.00067 t per m3 at room temperature (20 ºC) and 1 atm
pressure)

MCF(BL,k)

Methane conversion factors for the animal waste handling system in the
baseline situation by climate zone k, (%)

MS(T,S,k)

Fraction of livestock category T's manure treated in the animal waste
management system, in climate region k (dimensionless)

c. Project emissions from handling of animal waste
The project emissions involve emissions from the bio-digester, which include physical
leakage and incomplete combustion of biogas, as well as emissions from the animal waste not
treated in the bio-digester. The first two components are calculated as a percentage of the
methane produced, as per the following equation:

Where:
N(T),h,y

Number of animals of livestock category T in year y in premise h

EFawms,h,y

Emission factor for the defined livestock category T, (tonCH4 per animal per year).
Estimated using the IPCC TIER 2 approach. Formula (3) needs to be applied for the
situation of the bio-digester in the project situation.

PLy

The physical leakage of the bio-digester system. Estimated using IPCC guidelines,
i.e. 10% of total methane production or project-specific data. Where project
participants use lower values or percentage of physical leakage, they should provide
measurements proving that this lower value is appropriate for the project activity.
Global Warming Potential (GWP) of methane (tCO2eq per tCH4): 21 for the first
commitment period. It shall be updated according to any future COP/MOP
decisions.
Physical Leakage of the biodigester in year y (%).

GWPCH4
PLy
ηbiogastove

Combustion efficiency of the used type of biogas stove to account for incomplete
combustion resulting in emission of methane post-combustion.

Project emissions from the animal waste not treated in the bio-digester in project
scenario shall be calculated using equation 3 and with the following changed definition of
parameters:
MCF(P,S,k)

Methane conversion factors for the animal waste handling system used in
addition to bio-digester in the project scenario by climate zone k, (%)

MS(P,s,k)

Fraction of livestock category T's manure not treated in bio-digester, in climate
region k, (dimensionless)
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IV.

Annex 3: Sustainability monitoring results

As shown below, the SD monitoring has been carried out in line with the defined plan in
registered Appraisal Report.
No
Indicator
Mitigation measure
Repeat for each parameter
Chosen parameter
Project Year 1 situation of parameter
Project Year 2 situation of parameter
Baseline situation of parameter
Target defined in Appraisal Report
Way of monitoring
How
When
By who

No
Indicator
Mitigation measure
Repeat for each parameter

1
Air quality
smoke concentration in kitchen
smoke concentration in kitchen
0.30
0.06
1.79
0.5
Along with household monitoring survey
Once per year
Local surveyor

2
Livelihood of the poor
Money spent at buying coal, charcoal or electricity.
Hygiene marks based on visual observation of toilet and
animal pen.

Chosen parameter
Project Year 1 situation of
parameter
Project Year 2 situation of
parameter
Baseline situation of parameter
Target defined in Appraisal
Report
Way of monitoring
How
When
By who

No

YGF & ID

Disease situation due to indoor air pollution caused by
traditional fuel
Money spent at buying coal, charcoal or electricity.
487 yuan/year/household
756 yuan/year/household
741 yuan/year/household
300 yuan/year/household
Along with household monitoring survey
Once per year
Local surveyor

3
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Indicator
Mitigation measure
Repeat for each parameter

Livelihood of the poor
Money spent at buying coal, charcoal or electricity.
Hygiene marks based on visual observation of toilet
and animal pen.

Chosen parameter
Project Year 1 situation of parameter
Project Year 2 situation of parameter
Baseline situation of parameter
Target defined in Appraisal Report
Way of monitoring
How
When
By who

No
Indicator
Mitigation measure
Repeat for each parameter

Disease situation due to indoor air pollution caused
by traditional fuel
Hygiene marks based on visual observation of toilet
and animal pen.
13.49
14.05
8.87
12
Along with household monitoring survey
Once per year
Local surveyor

4
Livelihood of the poor
Money spent at buying coal, charcoal or electricity.
Hygiene marks based on visual observation of toilet and
animal pen.

Chosen parameter
Project Year 1 situation of
parameter

Project Year 2 situation of
parameter

Baseline situation of
parameter

YGF & ID

Disease situation due to indoor air pollution caused by
traditional fuel
Disease situation due to indoor air pollution caused by
traditional fuel
Cough
0.06
Headache
0.11
Eye affection
0.17
Asthma
0.11
Cough
0
Headache
0
Eye affection
0
Asthma
0
Cough
2.60
Headache
0.51
Eye affection
3.51
Asthma
0.74
GS1011 MR Year 1 and 2
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Target defined in Appraisal
Report

Way of monitoring

Cough
0.25
Headache
0.05
Eye affection
0.50
Asthma
0.10
How
Along with household monitoring survey
When Once per year
By
Local surveyor
who

No
Indicator
Mitigation measure
Repeat for each parameter

5
Access to affordable and clean energy services

Chosen parameter
Project Year 1 situation of parameter
Project Year 2 situation of parameter
Baseline situation of parameter
Target defined in Appraisal Report
Way of monitoring
How
When
By who

% of traditional fuel consumption in the total energy
requirement
% of traditional fuel consumption in the total energy
requirement
40%
40%
100%
55%
Along with household monitoring survey
Once per year
Local surveyor

No
Indicator
Mitigation measure
Repeat for each parameter
Chosen parameter
Project Year 1 situation of parameter
Project Year 2 situation of parameter
Baseline situation of parameter
Target defined in Appraisal Report
Way of monitoring
How
When
By who

6
Human and institutional capacity

No

7
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The daily cooking time
The daily cooking time
122 min/day
92 min/day
175 min/day
140 min/day
Along with household monitoring survey
Once per year
Local surveyor
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Indicator
Mitigation measure
Repeat for each parameter
Chosen parameter
Project Year 1 situation of parameter
Project Year 2 situation of parameter
Baseline situation of parameter
Target defined in Appraisal Report
Way of monitoring
How
When
By who

YGF & ID

Quantitative employment and income generation
Number of technicians hired for biogas construction
Number of technicians hired for biogas construction
21
16
0
60
Local implementation party can provide relevant
evidence
April 2013
Local implementation party
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V.

ANNEX 4: NO DOUBLE COUNTING IN THE CONTEXT OF GREEN CERTIFICATE
SCHEMES:
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