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‘ SECTION A. Identification of methodology ‘

‘ A.1. Proposed methodology title: ‘

>>

Baseline methodology for Biodiesel production and switching fossil fuels from petro-diesel to
biodiesel in transport sector

>>

This methodology is applicable to project activities under fuel switch category. Fuel switch activities will
come under sectoral scope number 7 : Transport, since, main application of the biodiesel is the transport

sector.

According to the small scale modalities and procedures, the category of fuel switch activities will come
under I1I.B: Switching fossil fuels.

However, this methodology is developed specifically for fuel switch activities that switch from petro-
diesel to biodiesel as vehicle fuel.

‘ A.3. Conditions under which the methodology is applicable to CDM project activities:

>>

The methodology is applicable to CDM project activities ...

a)
b)

e)

that partially or fully substitute petro-diesel with biodiesel in mobile combustion for road and rail
transport

that include biodiesel production plant within the activity and the biodiesel plant developer owns
the CERs since the emission reductions are generated solely by the initiative of the project
developer. This happens when the biodiesel production plant is first of its kind or one of the first
few cases. Project proponents shall enter into agreement with biodiesel consumers such that
consumers will not claim CERs for the biodiesel consumed and additional revenues from the sale
of certified emission reductions by project proponents will be passed on to biodiesel consumers
as subsidy on the sale price of biodiesel. This arrangement will avoid duplication of ownership of
emission reductions and double counting. The technology used in the biodiesel production plant
shall be esterification or transesterification using ethanol or methanol.

that use various feedstocks such as edible / non-edible oils derived from oil bearing seeds such as
pongamia pinnata, jatropha curcas, soyabean, sunflower etc., waste oils, fatty acids, etc. which
are otherwise neglected or dumped.

that do not claim emission reductions from chemical fertiliser replacement with oil cake and from
carbon sequestration from new plantations grown for biodiesel production or any other emission
reductions.

where no regulations exist in host countries on biodiesel use

Further the methodology is applicable to all proposed CDM project activities under the above mentioned
category in regions where a specific target engine types and engine technologies can not be identified and
biodiesel consumption is anticipated across a wide range of vehicle types and technologies. Biodiesel
consumption by the vehicles must be monitorable.

>>

The strength of the methodology is the conservative approach adopted for estimation of emissions
reductions. The methodology does not take into account the atmospheric carbon sequestered by tree
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species in new plantations. Another conservative approach taken is using emission factors specified by
IPCC for developed countries. These factors also represent transparency in developing the baseline. Thus,
the GHG emissions in the BAU are estimated at a lower value than those prevailing in developing
countries.

Another strength of the methodology is its applicability across different types and performances of
vehicles using a single emission factor. This is appropriate since the emission factor is derived from the
carbon content of the petro-diesel and different technologies or different classes of vehicles will not
influence the estimation of emission reductions.

Weakness of the methodology is its applicability limited to only diesel vehicles.

SECTION B. Overall summary description:

>>
This methodology is developed for fuel switch activities that partially or fully substitute petro-diesel with
biodiesel. Hence, the methodology considers anthropogenic greenhouse gas emissions avoided by
substituting petro-diesel with biodiesel as baseline emissions. Burning of petro-diesel in combustion
engines releases emissions such as carbon dioxide (CO,), carbon monoxide (CO), nitrogen oxides (NOx),
methane (CHy), nitrous oxide (N,O) and non-methane volatile organic compounds (NMVOCs). This
methodology is considers greenhouse gas emissions of CO,, CHy and N,O only and is applicable to
project activities that produce biodiesel and result in fuel switch from petro-diesel to biodiesel.

The methodology first determines whether the proposed project is additional and not the baseline through
application of consolidated tools on additionality decided by the CDM Executive Board at its 16"
meeting. This consolidated additionality tool is a step by step approach that determines that the project
activity will not occur without CDM registration.

The methodology then determines the baseline emissions as the existing actual emissions caused by
burning of petro-diesel. These are related to the carbon content and oxidisation factor of the petro-diesel.
For this purpose, the methodology proposes to estimate the CO,e emission factor for the petro-diesel
based on the carbon content or IPCC emission factors where applicable and then quantify baseline
emissions considering the quantity of petro-diesel substituted by the biodiesel, taking into account
changes in motor efficiency due to the lower energy content of the biodiesel..

Finally the methodology determines the project emissions that are occurring within the project boundary
and leakage emissions occurring outside the project boundary. Emission reductions are estimated as the
difference of baseline emissions, project emissions and emissions of leakage.

paragraph 48 of CDM modalities and procedures is considered to be the most appropriate:

>>

C.1. General baseline approach:

| 48(a). Existing actual or historical emissions, as applicable;

O 48(b). Emissions from a technology that represents an economically attractive course of
action, taking into account barriers to investment;

O 48(c). The average emissions of similar project activities undertaken in the previous five

years, in similar social, economic, environmental and technological circumstances, and whose
performance is among the top 20 per cent of their category.
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The approach selected for the project activity is 48(a).

C.2. Justification of why the approach chosen in 3.1 above is considered the most appropriate: ‘

>>

The project activity involves elements of both approaches 48(a) and 48(b). However, the approach 48(a)
is considered as most appropriate since in the absence of the proposed CDM project the baseline scenario
will be the continuation of the existing practice of using petro-diesel.

Similarly, the approach 48(b) also could be an appropriate option, since, in most cases; the economically
attractive course of action may be the continuation of existing practice. However, in certain cases where
other alternative fuels such as CNG, LPG, LNG etc. are available as baseline scenarios, the economically
most attractive course of action may be switching to CNG, LPG or LNG. Hence, the approach 48(b) is
considered not appropriate for project activity.

The approach 48(c) is not applicable for fuel switch activities, since, similar activities ultimately has the
same baseline fuel i.e. petro-diesel.

>>
This methodology examines three plausible baseline scenarios as follows.

a) Substituting petro-diesel with biodiesel, not undertaken as a CDM activity and
b) Continuation of existing practice of using petro-diesel
¢) Petro-diesel substitution with CNG, LNG, or LPG.

While determining the baseline scenario that reasonably represents the anthropogenic greenhouse gas
emissions in the absence of the project activity, national circumstances and sectoral policies such as
mandatory biodiesel production targets, national policy on biodiesel utilisation, national auto fuel policy
etc. shall be taken in to account.

In case the national circumstances and policies make the biodiesel production and use is the only
alternative or the cost at the pump of biodiesel produced by other producers is lower than the cost of
petro-diesel, then the project activity is same as the baseline. Otherwise, continuation of existing practice
of using petro-diesel shall be considered as the baseline scenario for the proposed CDM projects. In case,
CNG, LNG or LPG are the most attractive options for fuel switching, then this methodology cannot be
applied. This is due to the fact that petro-diesel substitution with CNG, LNG or LPG requires an entirely
different set of data and procedures for estimation of baseline emissions..

One key assumption in the methodology is that the project activity is not aimed at substituting petro-
diesel in any single class of vehicles or a single transport fleet. This necessitates considering a wide
variety of vehicles, technology levels, operating conditions etc. Estimating emission reductions for such
situations is a very complex exercise that requires consideration of many parameters such as ...

Transport class

Fuel consumed
Operating characteristics
Emission controls
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e Maintenance procedures
o fleet age etc.

The need for data on several parameters and the wide variety of conditions that can affect the
performance of each category of emission source makes it very difficult to generalise their emission
characteristics. Also within the transport sector, the primary measure of activity is less likely than in other
sectors. Hence, the methodology suggests using a common emission factor for GHG emissions from
transport vehicles rather than estimating and measuring the actual emissions for each class of vehicles and
technologies. This emission factor together with the quantity of petro-diesel substituted will reasonably
represent the baseline emissions in the absence of the proposed CDM project activity.

>>
The main criterion considered in developing the methodology is conservatism since the methodology
does not consider emission reductions from sources such as chemical fertilizer replacement by byproducts
of biodiesel production, methane avoidance from reduction of dumping of waste oils due to their use in
the biodiesel plant, CO, sequestration from new plantations started to produce biodiesel feedstock etc.

Another conservative measure is that the methodology considers developed country emission factors for
developing countries. This is based on an assumption that developing country emission factors are higher
than the developed country emission factors. Hence, considering developed country emission factors
result in lower emission reductions than actually occurred.

Another criterion considered is of transparency. The proposed methodology is highly transparent and all
data used in the baseline are furnished within the methodology document. There are no proprietary data
used in the methodology.

Applicability of the methodology to similar project activities is also considered while developing the
methodology. The methodology could be applied to several similar project activities irrespective of the
country or region.

>>
Additionality of the proposed CDM project activity shall be demonstrated using the consolidated tools for
additionality as approved by the CDM Executive Board at its 16" meeting. The consolidated tools
comprise a stepwise approach and the proposed project activity must pass through various sequential
steps as given below in order to become an additional project.

Step 0: Preliminary screening of the project activity for starting date
Step 1: Identification of alternatives to the project activity

Step 2: Investment analysis or Step 3: Barrier analysis

Step 4: Common practice analysis

Step 5: Impact of CDM registration

D.4. How national and/or sectoral policies and circumstances can been taken into account by the
methodology:

>>
The methodology takes into account all national and sectoral policies and circumstances.

The methodology considers national and sectoral policies, if available, such as host country priorities,
regulations for use of biofuels / alternative fuels, mandatory targets for biodiesel production, vehicular

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB) - Version 01

3 OVFOoE
CDM - Executive Board page 6
emission control norms, national auto fuel policy and whether any regulations are in force for setting up

of biofuel projects to meet the mandatory emission targets etc. in order to determine the project activity
whether same as the business as usual scenario.

>>
Project boundary is the physical project site within which the biodiesel production plant is constructed
and the fleet of vehicles using the biodiesel. Inclusion of biodiesel production plant within the project
boundary enables to ensure that all emissions caused during the manufacture of biodiesel are considered
as project emissions. Transportation of biodiesel from the project to filling stations, transportation of
feedstocks, chemicals and other process inputs are included within the project boundary, in order to
include transportation emissions in project emissions. The inclusion of the vehicle fleet covers the
combustion sources where the petro-diesel is substituted by biodiesel and GHG emissions are avoided
due to fuel switch.

In other words, the spatial extent of the project boundary includes

a) the biodiesel production plant site

b) transportation of biodiesel and feedstocks

c) combustion sources or vehicles that substitute petro-diesel with biodiesel (i.e.use of biodiesel)
d) preparation / harvesting of oil bearing seeds from new plantations

Sources of feedstocks such as waste oils, fatty acids, etc. and sources of chemicals such as methanol are
located outside the project boundary. Increase in emissions outside the project boundary due to the
consumption of methanol are considered as leakage emissions in this methodology.

Oil cake produced during extraction of raw oil from seeds is a rich nitrogenous fertilizer that can replace
chemical fertilizers. However, since oil extraction is located outside the project boundary, these emissions
are not accounted for in the methodology.

fixed parameters and values have to be reported (e.g. fuel(s) used, fuel consumption rates):

>>

Estimation of baseline emissions comprises two steps viz. determination of CO,e emission factor for the
petro-diesel and estimation of the anthropogenic greenhouse gas emissions avoided by the biodiesel.

Determination of CO,e emission factor for baseline vehicle emissions

If country specific CO,e emission factors and oxidisation factor is available for the petro-diesel the same
has to be used in the estimation of baseline emissions.

Then the following formula to be used.

Baseline CO, = Carbon X Oxidisation X Conversion

Emissions content in factor factor
petro-diesel

tCO, /'t fuel tC/t fuel % tCO,/tC

If emission factors for CH; and N,O are available then CO,-equivalent emission factor shall be
determined using global warming potentials of CH4 and N,O. Otherwise, the CO,e emissions of CH4 and
N,O may be neglected, since, they contribute to only 3% of the CO,e emissions”.
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Where country specific emission factors or carbon content are not available, most conservative emission
factors specified by IPCC guidelines' to be used. This is based on an assumption that combustion system
designs are superior in developed countries than developing countries, meaning that developed country
emission rates are lower than those of developing countries and guarantees conservativeness.

The following formula can be used to determine the CO,e emission factor for the petro-diesel.

CO,e IPCC CO, IPCC CH4 GWP of IPCC N,O GWP of
Emission = emission + emission x CH, + emission x N,O
Factor Factor factor factor

tCOse/tfuel tCO,/tfuel  tCHy/tfuel  tCOze/tCH; tN;O/tfuel  tCOse/tN,O

Estimation of baseline emissions

Once the CO,e emission factor for the petro-diesel is determined, then baseline emissions are to be
estimated based on the quantity of petro-diesel substituted by the biodiesel. This methodology considers
that petro-diesel substitution is through complete substitution by biodiesel or partial substitution by
blending of biodiesel. In both situations, the quantity of actual petro-diesel substituted becomes the basis
for estimation of baseline emissions. Moreover, the higher motor efficiency under petro-diesel has to be
taken into account by a multiplier. The following formula to be used to estimate baseline emissions.

Baseline Biodiesel CO,e Emission Efficiency multiplier
emissions = consumed X factor x  of petro-diesel
(i.e.bio-diesel motor/
petro-diesel motor)
(tCO,e / yr) (t/yr) (tCO,e / t fuel) (%)

In the above formula, only the biodiesel consumed by vehicles in the host country, for which
consumption records or sales records are available is to be used. Quantity of biodiesel exported to Annex
I countries, if applicable, should not be considered for emission reductions under this methodology. The
efficiency multiplier has to be based on publicly available sources for the efficiency of motors using bio-
diesel compared to motors using petro-diesel under traffic conditions similar to those of the host country.

D.7. Elaborate and justify formulae/algorithms used to determine the emissions from the project

consumption rates):

>>
Since, the source” of biodiesel is renewable, the anthropogenic greenhouse gas emissions caused in fuel
switch or during combustion of biodiesel are to be considered as nil. Hence, no project emissions are
generated from the activity within the project boundary.

However, since the biodiesel production plant is also included within the project boundary, all emissions
caused during the manufacture of biodiesel are to be considered as project emissions. The following
greenhouse gas emissions are identified within the project boundary.

a) Emissions from electricity consumed by the biodiesel production plant and oil extraction
activities

b) Emissions from fossil fuel consumption of the biodiesel plant

c) Off-site transport emissions for transport of biodiesel, raw materials and other inputs

' Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories: Reference Manual
20il bearing seeds, waste oils, fatty acids etc.
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d) Emissions from preparation of lands for new plantations and plantation operations.
The above project emissions are to be estimated as follows.

a) Emissions from electricity consumption :

Emissions from the electricity consumption can be estimated based on the grid electricity emission factor
as follows.

Emissions electricity grid emission
from electricity = consumed X factor
tCO,/yr MWh / yr tCO,/MWh

Grid emission factor shall be calculated using the approved consolidated methodology for grid connected
renewable energy projects (ACM 0002). Where calculation of grid electricity emission factor is not
possible as the electricity is produced by a single plant, AM0019 is to be used, in case of a small scale
project, the methodology for project type 1.D. is to be used.

b) Emissions from fossil fuel consumption

Emissions from fossil fuel consumption are to be estimated as follows.

Emissions from Fossil fuel Fuel specific
Fossil fuel = consumed X Emission factor
Consumption

tCO,/yr t tCO,e/t

The fossil fuel emission factor shall preferably be a national emission factor for that fuel type. If this is
not available, the IPCC default factor for that country shall be used. The factor shall incorporate CH, and
N,O emissions.

c) Off-site transport emissions:

Off-site transportation comprises the following.

a. Transportation of biodiesel from the biodiesel production plant to filling stations
b. Transportation of raw vegetable oils and other process inputs to the plant

Light to medium duty diesel trucks are considered to be employed for transportation of the above
materials. Anthropogenic greenhouse gas emissions caused during the transportation shall be estimated
based on the total diesel consumed for transportation. This is similar to estimating baseline emissions as
described in section D.6. The following formula can be used to estimate the off-site transport emissions.

Transport Petro-diesel Emission
emissions = consumed X factor
(tCO4e / yr) (t/yr) (tCO,e / t fuel)

Where transportation is contracted out to a third party then petro-diesel consumption reported by the
contractor shall be used in the calculation. In the above formula, emission factor is estimated in section
D.6.

d) Emissions from preparation of lands for new plantations and plantation operations
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Emissions from preparation of lands for new plantations and plantation operations are to be estimated as
follows.

Emissions Vegetation Land area  fuel fuel sequestration area of

From plantation = clearance x cleared + use X emission - inplantation x plantation
factor

tCO,/yr (tCOy/ha) (ha) (k1) (tCOy/kl) (tCOy/ha) (ha)

The emission factor from vegetation clearance shall be based on average CO, content of that vegetation
type as defined in the national forestry inventory. If the forest inventory does not provide this
information, publicly available sources shall be used. In case of harvesting of plantations, the
sequestration shall be based on average annual sequestration rates for that vegetation type specified in
publicly available sources. Harvesting of seeds is assumed not to involve fuel use as it is done manually
in most developing countries.

>>
Fuel switching from petro-diesel to biodiesel will not cause any emissions outside the project boundary.
However, biodiesel production process uses methanol for trans-esterification process, thus manufacturing
of biodiesel creates additional demand for the methanol. This additional demand results in an increase of
anthropogenic greenhouse gas emissions during the methanol manufacturing process. Hence, this increase
in emissions is attributable to the biodiesel production and shall be considered as leakage.

To estimate the leakage due to increased demand for methanol, IPCC emission factors may be used as
follows.

Methane Methanol Methane

Emissions = consumed X Emission factor X GWP of methane
by project

tCOze /yr tyr tCH, /t of methanol tCOy/tCH,

IPCC has specified an emission factor of 0.002 tCH4/t of methanol’ produced. Hence, the above formula
1S re-written as

Methane Methanol

Emissions = consumed X 0.002 X 21
by project

tCOze /yr t/yr

D.9. Elaborate and justify formulae/algorithms used to determine the emissions reductions from the

consumption rates):

>>
Emission reductions by the project activity during a given year is the difference between the baseline
emissions, project emissions and emissions due to leakage, as follows:

Emission Baseline Project Emissions
Reductions = Emissions - emissions - due to leakage
tCOze tCOze tCOzC tCOzC

3 Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories: Reference Manual
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Baseline emission, project emissions and emissions of leakage are to be estimated per sections D.6, D.7
and D.8 of this methodology.

‘ SECTION E. Data sources and assumptions: ‘

‘ E.1. Describe parameters and or assumptions (including emission factors and activity levels): ‘
>>
One key assumption underlying the methodology is that the project activity is not aimed at substituting
fossil fuel in any single class of vehicles or a single transport fleet. This necessitates considering a wide
variety of vehicles, technology levels, operating conditions etc. Estimating emission reductions for such
situations is a very complex exercise that requires consideration of many parameters such as ...

Transport class

Fuel consumed
Operating characteristics
Emission controls
Maintenance procedures
fleet age etc.

The need for data on several parameters and the wide variety of conditions that can affect the
performance of each category of emission source makes it very difficult to generalise their emission
characteristics. Also within the transport sector, the primary measure of activity is less accurate than in
other sectors. Hence, the methodology suggests using national emission factors for GHG emissions from
transport vehicles rather than estimating the emission factors of the vehicles using the biodiesel. In cases
where national emission factors are not available, the methodology suggests using conservative emission
factors of road vehicles specified by IPCC.That emission factors which are based on European data are
lowere than those of developing countries mainly due to the following reasons.

e In highly populated developing countries, the estimated emissions are higher due to inferior
technology level being used compared to developed countries and

e The operating conditions in developing countries are quite different than those of developed
countries. For instance, vehicles in developing countries may have larger number of accelerations,
decelerations, idling etc. than those of developed countries resulting in higher emissions.

For estimation of project emissions, IPCC data sources are used for factors such as methane emission
factors, carbon emission factors etc. However, project emissions are considered to be very small
compared to the baseline emissions, hence, using factors other than IPCC sources results in insignificant
variations.

E.2. List of data used indicating sources (e.g. official statistics, expert judgement, proprietary data,
IPCC, commercial and scientific literature) and precise references and justify the appropriateness
of the choice of such data:

>>

The methodology considers national data sources or official statistics wherever available. Only when no
national data is available, the methodology considers using default emission factors specified by [PCC.

The following data is used in the methodology.

Quantity of biodiesel produced : Proprietary (Project proponents)
Quantity of biodiesel consumed : Consumers
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Methanol consumed during biodiesel production : Proprietary (Project proponents)
CO,e emission factor for petro-diesel : National / official statistics
Carbon content : National / official statistics
Oxidisation factor : National / official statistics

CO,, CH,4 and N,O emission factors for petro-diesel : Revised 1996 IPCC guidelines for NGGI
Methane emission factor for methanol production : Revised 1996 IPCC guidelines for NGGI

Justification of using IPCC emission factors is given in Section D.6. and D.7.

>>
Vintage of the data corresponds to the year of production of the biodiesel and the time of occurring of
fuel switching. Generally, national data / official statistics / [IPCC default factors will not undergo any
significant changes with time. Hence, these may be considered as independent of vintage.

E.4. Spatial level of data (local, regional, national):

>>
For national data / official statistics, the spatial level comprises the entire host country, since, generally
country level emission factors will be available.

SECTION F. Assessment of uncertainties (sensitivity to key factors and assumptions):

>>
The methodology has an uncertainty in respect of the carbon content of petro-diesel and oxidisation
factor. Generally, carbon content may be of less uncertain since each country will have test results of
fuels but the oxidisation factors differ significantly across various technologies. Mostly national emission
factors and carbon content are determined as normative parameters, hence, inaccuracy or uncertainty level
with these data may be considered as low.

The significant uncertainty is the accuracy level of emission factors used for estimating baseline
emissions and the applicability of [IPCC emission factors specified for developed countries. The general
view is that vehicle designs, stringency and enforcement of emission standards are less in most of the
developing countries. Hence, even though this is an uncertainty, it leads to a conservative baseline.

>>
The baseline methodology allows for the development of baselines in a transparent and conservative
manner, since, it considers national circumstances and data as the first choice. The methodology allows
development of conservative baselines since it considers only CO,, CH4 and N,O emissions from petro-
diesel substitution and emissions such as carbon sequestered by new plantations, methane emissions
avoided from dumping of waste oils and emissions from replacement of chemical fertiliser are not
considered, even though they occur because of the project activity. Another conservative measure is using
IPCC emission factors of developed countries. Developed country emission factors results in lesser
number of emission reductions than those actually occurred in developing countries.
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