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1 Requirements for greenhouse gas emission savings

According to Article 17 (2) of Directive 2009/28/EC, the bioliquid/biofuel used has to have a
greenhouse gas (GHG) emission savings of at least 35%. The GHG emission saving
denotes the percentage of GHG emissions that could be saved by using bioliquid/biofuel

compared with a reference situation in which fossil fuels are used.

This GHG saving threshold shall increase

— on 1 January 2017 to at least 50% and

— on 1 January 2018 to at least 60% in interfaces in which production started on or
after 1 January 2017

Biofuels/bioliquids produced by installations that were in operation on 23 January 2008 (old
installations®) are exempted from complying with the greenhouse gas saving criterion until 1
April 2013. Of course, these installations may fulfil the 35% GHG saving requirement before
this date.

After 1 April 2013, the minimum greenhouse gas saving threshold must be met for the
bioliquid/biofuel to comply with REDcert system requirements regardless of date the
feedstock or biofuel was produced.

2 Requirements for GHG calculation

2.1 Methodology for GHG calculation

The calculation of the total GHG emissions and the GHG emissions savings from the use of
biofuels and bioliquids shall be calculated in accordance with Directive 2009/28/EC Article 19
(1) — 19 (3), Annex V and the Commission Decision 2010/335/EU of 10 June 2010.

Greenhouse gas emissions from the production and use of transport fuels, biofuels and
bioliquids shall be calculated using the following formula®:

EB =€ectet ep + €+ €y — €sca — €ccs — €cor— Cee

! The term ‘old installation* includes any processing installation used in the production process as long as it has not been
intentionally added to the production chain only to qualify for the exemption.

2 The formula is taken from Directive 2009/28/EC.
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where

Eg = total emissions in the use of the bioliquid/biofuel

€. = emissions from production of the relevant raw materials, and especially
in cultivation and harvesting of the biomass from which the bioliquids
are produced

e = annualised emissions resulting from carbon-stock changes caused by
land-use change

e, = emissions from processing

eq = emissions from transport and distribution

e, = emissions from the use of the bioliquid/biofuel

€sca = emissions savings from soil carbon accumulation via improved

agricultural management

€.s = emissions savings from the capture and geological storage of carbon
dioxide

€.r = emissions savings from carbon dioxide capture and replacement

€ee = emissions savings from excess electricity from cogeneration; GHG

emissions from the manufacture of machinery and equipment shall not
be taken into account.

Total greenhouse gas emissions from biofuels/bioliquids (E) shall be expressed in terms of
grams of CO, equivalent per MJ of fuel/bioliquid [gCO.eq/MJ]. When calculating the
individual values for the intermediate steps, it is, however, recommended calculating the
GHG emissions in relation to the intermediate product produced in the respective process
step (€’). The €’ variable is expressed in kilograms of CO, equivalent per kilogram of the
intermediate product [kgCO,eq/kg intermediate product]. The following formula is used for
the calculation:

kgCO,eq

2l

k
Hi intermediate producti: MJ :| g
kg
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where

€ intermediate product = the total emissions of the respective intermediate product in gCO,eq/MJ

€’ intermediate product = th€ total emissions of the respective intermediate product in kgCO.eq/kg
Hi intermediate product = lOWer heating value of the respective intermediate product in MJ/kg

Emissions from the manufacture of machinery and equipment shall not be taken into
account. Emissions from the fuel in use (e,) shall be assumed to be zero for biofuels and
bioliquids.

GHG emissions savings of biofuels/bioliquids shall be determined using one of the following
options according to Directive 2009/28/EC.:

— using default values (last interface)

— based on actual values calculated in accordance with the methodology in
Directive 2009/28/EC (see the requirements below) or

— using disaggregated default values and actual values

Calculation using default values: Economic operators can use the default value for GHG
emission saving to provide proof of compliance with the greenhouse gas saving criterion if
the production pathway is included in Annex V of Directive 2009/28/EC and where the GHG
emissions resulting from carbon-stock changes caused by land-use change (e value) is
equal to or less than zero. Default values shall be taken from Annex V of Directive
2009/28/EC. The European Commission (EC) can update the default values. Any updates by
the EC will become immediately applicable within REDcert scheme.

Calculation using actual values: Actual values can be used regardless of whether there is
a default value or not. Actual values shall be calculated in accordance with the methodology
described in Directive 2009/28/EC.

It is not necessary to include inputs in the calculation which have little or no effect on the
result, such as chemicals used in low amounts in processing® Inputs with little or no effects

are those that have an impact on overall emissions of the respective production unit that is
lower than 0.5% of the total emissions of the production unit.

® See Communication from the Commission on the practical implementation of the EU biofuels and bioliquids

sustainability scheme and on counting rules for biofuels (2010/C 160/02).
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Calculation using disaggregated default values and actual values: Directive 2009/28/EC
also provides disaggregated default values which relate to a part of production and can be
used in combination with actual values to calculate the GHG emissions.

The default values included in sections A und D of Annex V of the Directive may be used
when the biomass was produced outside the European Union or the bioliquids/biofuels were
produced from waste or residues and the residues do not originate from agriculture, forestry,
and fishing or aquacultures. When the biomass was cultivated within the European Union,
the default values may be only used when the primary production took place in an area
which is listed as a NUTS 2 area or in an area at more disaggregated NUTS level® in the
reports of the member states and where the GHG emissions from crop cultivation are at or
below the disaggregated default value as set out in Annex V, part D of Directive 2009/28/EC
(see Article 19 (2) of Directive 2009/28/EC).

The reports of the EU member states are available at:

http://ec.europa.eu/energy/renewables/transparency platform/emissions en.htm.

It is important to note that there are no default emission values for the component ‘land-use
changes’ (e). If disaggregated default values are used for cultivation, GHG emissions from
land-use changes always have to be added to them.

Default values and disaggregated default values shall be taken from Annex V of Directive
2009/28/EC. The list of (disaggregated) default values can be updated by the Commission.
Should the European Commission (EC) make any changes to the (disaggregated) default
values then these changes will become effective immediately within the REDcert scheme.

The (disaggregated) default values in Annex V of Directive 2009/28/EC are expressed in
gCO,eq/MJ. Economic operators, who need the values in GHG emissions per kg product,
shall take the value from an appropriate reference source (e.g. BioGrace®). Note that the
values must always be directly derived from the default values (in gCO,eq/MJ fuel) from
Directive 2009/28/EC and are based on the background data from the Joint Research
Centre (http://re.jrc.ec.europa.eu/biof/html/input_data_ghg.htm).

Each step involved in the production and supply chain shall document the use of
(disaggregated) default values and/or all details of determining actual values (methodology,
measurements, data sources for non-measured values).

The chart below gives an overview of when default values / combinations of disaggregated
default values and actual values can be used as well as when actual values shall be used.

4 Regions classified as level 2 in the nomenclature of territorial units for statistics (NUTS) or as more disaggregated
NUTS level in accordance with Regulation (EC) 1059/2003. Detailed information and interactive maps of these regions
are available at: http://epp.eurostat.ec.europa.eu/portal/page/portal/nuts_nomenclature/introduction
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Fig. 1. Methods for calculating the greenhouse gas impact

Was the installation in operation by No GHG calculation
23 January 2008? »  neceded until 1 April 2013
— Article 17(2) — YES — Article 17(2) —
NO
L
Is an appropriate default value Use actual value
available? » — Article 19(1)(b) —
— Annex V Part A or B — NO
YES

Use actual value
— Article 19(1)(b) —

1

Is the default value = the required

minimum (35, 50 or 60 %)? > OR
— Article 17(2) —
) "o Use combination of disaggregated
default and actual values
YES — Article 19(1)(c) —

Is the raw material waste/processing

residue? = Use actual value
— Anticle19(3)(c) — YES — Article 19(1)(b) —
OR
NO

Use combination of
disaggregated default
and actual values
— Article 19(1)(c) —

Are the emissions from land use
change (¢;) > 0?

— Article19(1){a) — YES
OR
NO . 2 Use default value
Anmnex V Part B/E — Article 19(1)(a) —

A 4

Anmnex V Part A/D

3 3
Are the raw matenials cultivated inside NO
the Community?
— Article 19(3)(a) —
YES
3 YES
Are the raw materials cultivated in
areas included in MS' lists? 3y
— Article 19(2); see transparency platform — Use combination of
Use actual value OR dlns:ggrcgaxcd c{cfauk
— Article 19(1)(b) — (excluding for ‘cultivation’)
NO 2 rticle 19(1)(0) and actual values
— Article 19(1)(c) —

Source: Communication from the Commission on the practical implementation of the EU biofuels and bioliquids
sustainability scheme and on counting rules for biofuels (2010/C 160/02), Annex |
* All references in the diagram refer to the articles and annexes of Directive 2009/28/EC.

® See http://biograce.net/content/ghgcalculationtools/excelghgcalculations
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2.2 Requirements for calculating GHG emissions based on actual values

2.2.1 Requirements for calculating greenhouse gas emissions from raw
material production

The GHG emissions from raw material production (ee;) will typically include the GHG
emissions from cultivation and harvesting of the raw materials as well as the GHG emissions
from the production of chemicals and other inputs used for cultivation. To calculate e, the
following data at a minimum must be collected on-site, i.e. the respective values must be
taken from the relevant company documents:

— quantity of P,Os, K,O, CaO and N fertilisers [kg/(ha*yr)] - total quantity of the N,
P.Os, K,0O, CaO fertiliser per hectare used annually in the year of cultivation

— quantity of chemicals (e.g. pesticides) [kg/(ha*yr)] - total quantity used annually in
the year of cultivation

— fuel consumption [l/(ha*yr)] - total quantity of fuel used annually for mechanical
work (e.g. tractors and water pumps) per hectare in the year of cultivation

— electricity consumption [KWh/(ha*yr)] - total electricity consumption per hectare in
the year of cultivation

— crop vyield [kg harvest yield/(ha*yr)] - quantity of the main and co-product in kg
per hectare in the year of cultivation. If drying took place, the mass of the dried
product shall be specified.

— guantity and type of raw materials used [kg/(ha*yr)]

The method for collecting measured data and the measured data for the calculation of the
GHG emissions must be documented so that the calculations are also transparent.

Note that the above data requirements and the formula listed below are examples. If other
emissions are incurred, they must be recorded and included in the calculation. The data has
to be placed in the formula accordingly.

The economic operator responsible calculates the GHG emissions for raw material
production e, including the GHG emissions from cultivation and collection of the raw
material as well as the GHG emissions from production of chemicals or products used in
cultivation by applying actual values in the following formula (EM = emissions):
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EM fertiliser M + EMpesticide M +EM fuel M + EM electricity M + EMn:20o M
ha* yr ha* yr ha™* yr ha* yr ha* yr

Ccrop y|8|d main produc|:kgcropyle'd:|

ha* yr
expressed in mass units in relation to the main product (kgCO,eq/kg of product)

Formula components in detail (EM = emissions; Ef = emission factor):

EM fertiliser M = fertiliser kg *| Ef M + Ef field M
ha* yr ha*yr production- fertiliser kg fertiliser kg fertiliser

EM pesticide kgc;ﬂ = pesticide kg * Efproduction pesticide kgcﬂ
ha*yr ha* yr kg

EMuel kgCOzeq | _ fuel . Effu{kgcﬂ}
ha* yr ha* yr |

EM electricity M = electricit y kWwh *Ef £U mix [kgcﬂ:l
hazyr ha*yr lWh

The following emission factors must be taken from a literature source or database (e.qg.
BioGrace, ecoinvent database) to calculate eg:

—  Efproduction feriiiser — €Mission factor fertiliser production [kgCO.eq/kg fertiliser]

—  Efseq — emission factor of laughing gas (N,O) [kgCO,eq/kg N fertiliser]

An appropriate way to take into account N,O emissions from soils is the IPCC methodology,
including what are described there as both ‘direct’ and ‘indirect’ N,O emissions®. All three
IPCC tiers can be used by economic operators. Tier 3 relies on detailed measurement
and/or modelling. The BioGrace calculation tool provides details on the calculation of the
N,O emissions from the cultivation of the «crop wusing IPCC Tier 1
(http:/lwww.biograce.net/content/ghgcalculationtools/excelghgcalculations).

—  Efgesicides — €mission factor pesticides [kgCO.eq /kg pesticides]

6 Cf. 2006 IPCC guidelines for National Greenhouse Gas Inventories, Volume 4, Chapter 11 (http://www.ipcc-
nggip.iges.or.jp/public/ 2006gl/pdf/4_Volume4/V4_11 Chll_N20&CO2.pdf
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—  Efqea [kgCO2eq/1] - emission factor fuel in agricultural machinery [kgCOseq/| fuel]

—  Efelecticity eu mix— €mission factor EU electricity mix [kgCO,eq/kWh]

The data has to be placed in the formula accordingly. For values taken from literary sources
or databases, the source must be cited (in particular, the author, title, magazine, volume,
year). Note that the values taken from literary sources or databases shall be based on
scientifically peer-reviewed work, with the precondition that data used lies within the
commonly accepted data range when available.

Wastes, agricultural crop residues and residues from processing, including crude glycerine
(glycerine that is not refined), are used for the production of biofuels and bioliquids, the GHG
emissions of these materials are considered to be zero up to the process of collection of

those materials.’

2.2.2 Requirements for calculating greenhouse gas emissions resulting from
land-use change

Land use change taking place after the cut-off date of January 1, 2008 has to be included in
the calculation of the GHG emissions and GHG emissions must be calculated for any land-
use change. Land-use change should be understood as referring to changes in terms of land
cover between the six land categories used by the IPCC (forest land, grassland, cropland,
wetlands, settlements and other land) plus a seventh category of perennial crops, i.e. multi-
annual crops whose stem is usually not annually harvested such as short rotation coppice
and oil palm (because such land has features of both cropland and forest land). This means,
for example, that a change from grassland to cropland is a land-use change, while a change
from one crop (such as maize) to another (such as rapeseed) is not. Cropland includes
fallow land (i.e. land set at rest for one or several years before being cultivated again). A
change of management activities, tillage practice or manure input practice is not considered
land-use change.?

GHG emissions from carbon stock change due to land-use change (e shall be calculated in
accordance with the Commission decision of 10 June 2010.° The Commission decision
provides details on the calculation of emissions from carbon stock changes due to land use
change. This guideline is available at: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:1.:2010:151:0019:0041:EN:PDF

" See Directive 2009/28/EC Annex 5

8 Source: Communication from the Commission on the practical implementation of the EU biofuels and bioliquids
sustainability scheme and on counting rules for biofuels (2010/C 160/02)

9 COMMISSION DECISION of 10 June 2010 on guidelines for the calculation of land carbon stocks for the purpose of
Annex V to Directive 2009/28/EC (notified under document C(2010) 3751) (2010/335/EU)
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Annualised greenhouse gas emissions from carbon stock change due to land-use change,
e, shall be calculated by dividing total emissions equally over 20 years. For the calculation of
those emissions the following rule shall be applied:

CS{WC}—CS{'@C}
ha ha

3 ,{kgCOzeq} _ 3,664—¢,’

kg

crop yield main productl: hakf yr} . zo[yr]

where

crop yield main product [kg harvest yield/(ha*yr)] - quantity of the main product in kg per
hectare in the year of cultivation. If drying took place, the mass of the dried product shall be
specified.

CSk is the carbon stock per unit area associated with the reference land use (measured as
mass of carbon per unit area, including both soil and vegetation). The reference land use is
defined as the land use before 01.01.2008 or 20 years before the raw material was obtained,
whichever came later.

CS, is the carbon stock per unit area associated with the actual land use (measured as
mass of carbon per unit area, including both soil and vegetation). In cases where the carbon
stock accumulates over more than one year, the value attributed to CSa shall be the
estimated stock per unit area after 20 years or when the crop reaches maturity, whichever
comes first.

The bonus of 29 gCO.,eq/MJ biofuel/bioliquid (eg) that applies when the raw material is
cultivated on restored degraded land as stipulated in Directive 2009/28/EC cannot be
included in the calculation until the European Commission has published a final definition of
degraded land. When applying the bonus the economic operator responsible calculates the
eg’ (expressed in gCO2eq/kg) using conversion and allocation factors (from kg crop to MJ
final bioliquids/biofuels).

For converted land where cultivation is permitted pursuant to Articles 17 of Directive
2009/28/EC the accumulated GHG emissions resulting from changes in land use shall be
calculated and added to the other emission values. It therefore has to be determined which
land-use category the cultivated land falls into as of January 1, 2008.

If evidence is provided that the cultivated land was categorised as ‘cropland’ before
01.01.2008 and no changes in land use have occurred after the cut-off date of January 1,
2008, e, equals zero.
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2.2.3 Requirements for the use of aggregate and measured values for

agricultural management

For agricultural management (e and e, in the methodology) it is allowed to use either
measured or aggregate values. When using aggregate values:

The regional differences for these values should be taken into consideration when
using this data. For the EU, a value relevant for the NUTS2 level or more fine-
grained level shall be used. For other countries a similar level would be
applicable.

Such numbers should primarily be based on official statistical data from
government bodies when available and of good quality. If not available, statistical
data published by independent bodies may be used. As a third option, the
numbers may be based on scientifically peer-reviewed work, with the precondition
that data used lies within the commonly accepted data range when available.

The data used shall be based on the most recent available data from the above-
mentioned sources. Typically, the data should be updated over time, unless there
is no significant variability of the data over time.

For fertiliser use, the typical type and quantity of fertiliser used for the crop in the
region concerned may be used. Emissions from the production of fertiliser should
either be based on measured values or on technical specifications of the
production facility. When the range of emissions values for a group™ of fertiliser
production facilities to which the facility concerned belongs is available, the most
conservative emission number (highest) of that group shall be used.

When a measured value for yields is used (as supposed to an aggregated value)
for the calculations, it is required to also use a measured value for fertiliser input
and vice versa.

Economic operators shall make reference to the method and source used for determining

actual values (e.g. average values based on representative yields, fertiliser input, N,O
emissions and changes in carbon stock).

2.2.4 Requirements for calculating greenhouse gas emissions from transport

and distribution

Emissions from transport and distribution shall include emissions from the transport of

biomass, etd, and from the storage of final products (bioliquids/biofuels) as well as

emissions from filling stations. Economic operators along the bioliquid/biofuel supply chain,
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they are receiving the biomass calculate the GHG emissions from the transport e using the
following formula:

| | kgCOZEq
oaded LKM]* K oadedl = |+ dempy [KMI* Kool — | [ Ef ppt| ————
e -[kgcozeq}(d' sl 1) "“‘[km} daren [T [kmD [ | }
td -

kg mproduct[kg]

Note hat the above equation applies for one transport step. If there are more transport steps,
the corresponding emissions have to be calculated accordingly.

The GHG emissions already taken into account in the production and cultivation of the raw
do not need to be included in the calculation.

To calculate e,y the following actual values must be provided and documented:

—  dpadea [KM] — transport distance across which the biomass/bioliquid/biofuel was
transported

—  dempy [Km] — transport distance when the transport vehicle was empty (if the
transport vehicle is not empty upon return, it does not have to be included)

—  Mproduct [KQ] — measured mass of the transported biomass/bioliquid/biofuel

mode of transport used (e.g. diesel truck 40 t)

The following emission factors and terms must be taken from a database (e.g. BioGrace,
ecoinvent database) or literature sources

— Efwe [kgCO2eq/1] - emission factor fuel
—  Kioaged [I/lkm] — fuel consumption of the transport vehicle used per km when loaded

Kempty [I/km] — fuel consumption of the transport vehicle used per km when empty

The last interface is responsible for calculating the emissions from transport and distribution
of the final product. The last interface must determine these emissions up to the place of
final use and must state in which countries and regions respectively the product
(bioliquid/biofuel) can be transported without falling below the minimum GHG savings,

The GHG emissions from the storage of bioliquid/biofuel as well as emissions from filling
stations also have to be taken into account

These GHG emissions are based on electricity usage. It is possible that several depots need
to be included individually in the calculation for imported biofuels. Figures for GHG emissions
at the depots wund filing stations are published by BioGrace’ at:
http://biograce.net/content/ghgcalculationtools/excelghgcalculations

191t refers to for example a situation where an economic operator knows that the fertilizer was produced by a certain
company in a certain country. That company has a number of fertilizer production facilities in that country for which the
range of processing emissions are known; an economic operator can claim the most conservative number of emissions
from that group of fertilizer production facilities.

2 The primary reference source for these figures is JRC, 2008 (http://re.jrc.ec.europa.eu/biof/html/input_data_ghg.htm)
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The European Commission (EC) provided to the EU voluntary schemes additional
background information on depot and filling station emission in a document titled “Note on
emissions from filling stations and depots” that shall be used for guidance. As the document
“Note on emissions from filling stations and depots” is not published on the EC transparency
platform™ the relevant text is attached to this document (see Annex 1).

2.2.5 Requirements for calculating greenhouse gas emissions from
processing

Every processing facility must ensure that all GHG emissions from processing (e,) are
included in the calculation of the GHG emissions. These include emissions resulting from the
processing itself, from waste and leakages and from the production of chemicals or products
(inputs) used in processing. The following formula, which applies to one processing step, is
used:

e ' "

kgCC)Zeq:| + EMhea{kgCy?zeq:| + EMinputs productio{kgcozeq:|+ EMwastewate{

kgCO,eq

yr

|

p

EM crisi
kgCOZGQ - electrlsny|: yr
kg

Vield kgYield
main product yr
Formula components in detail (EM = emissions'*; Ef = emission factor):

kgCO,eq
yr

kgCO
EM electricity|: 2 :|

.. .| kWh
=electricity consumption| —— |*Ef ,__ .
} y p { i| electrlcny[ kWh

yr

EM heat{kgcﬂ} = fuel consumption{@} *Ef, { kgCO,eq }
w yr kg

EMinputs productio{kgcﬂ}:inputs production |:k_g:|* Efinputs pmductio{ kgCOZeqj|

yr yr kg
EMwastewate{kgCM} =wastewater |:L} *Ef Wastewater|: kgC02 = :|
yr yr I
Yield i, product|: nglreId } = yield of the main product in kg per year
y

13 hitp://ec.europa.eu/energy/renewables/transparency _platform/transparency platform_en.htm

4 The term “EM” = emissions refers to the total emissions and not only to the emissions of the main product.
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To calculate the GHG emissions from processing (e;), the following data at a minimum must
be collected on-site, i.e. the respective values must be taken from the relevant company
documents:

— electricity consumption [kWh/yr] — total external (not produced in one’s own
cogeneration plant) electricity consumption per year

— heat production — type of fuel/combustible used to produce steam (e.g. heating
oil, gas, harvest residues)

— fuel consumption [kg/yr] — total annual consumption of fuel for heat production,
e.g. heating oil [kg], gas [kg], bagasse [kg]

— inputs production [kg/yr] - quantity of chemicals or additional products (inputs)
used in processing

— wastewater quantity [l/yr] — quantity of wastewater per year

— yield main product [kg/yr] — yield of the main product per year

Actual values for emissions from processing steps in the production chain must be
measured or based on technical specifications of the processing facility. When the range of
emissions values for a group of processing facilities that the facility concerned belongs to is
available, the most conservative number for that group shall be used.

The following emission factors shall be taken from recognised scientific sources (e.qg.
BioGrace, ecoinvent database):

—  Efqe [kgCO2eg/kg] — emission factor fuel
—  Efuastewater [KgCO2€0/l] — emission factor wastewater
—  Efeiectricity eu mix [KgCO2eq /KWh]—- emission factor EU electricity mix

—  Efinputs producion [KGCO.eq/kg]— emission factor chemicals or additional products
used in processing

For values taken from literary sources or databases the source must be cited.

In accounting for the consumption of electricity not produced within the conversion unit, the
greenhouse gas emission intensity of the production and distribution of that electricity shall
be assumed to be equal to the average emission intensity of the production and distribution
of electricity in a defined region. The Directive requires the use of the average emission
intensity for a ‘defined region’. In the case of the EU the most logical choice is the whole EU.
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In the case of third countries, where grids are often less linked-up across borders, the
national average could be the appropriate choice."

Emission saving from excess electricity from combined heat and power (CHP) plant (ece)
shall be taken into account instead of the allocation rule described under 2.2.6 when the
CHP runs on fossil fuels; bioenergy (where the bioenergy is not a co-product from the same
process); or agricultural crop residues, even if they are a co-product from the same process.
The reduction in GHG emissions that results from the excess electricity is the quantity of
GHG emissions that would be emitted in the production of a corresponding quantity of
electricity in a power station that uses the same fossil fuel as the CHP plant. The
greenhouse gas emission savings through excess electricity from cogeneration (ee') is
calculated using the following formula:

excess electricity KWh | ¢ . {kgCOzeq}
o [ kgCO,eq }_

yr kWh
" -
gmain product yield mainprodUCt|:kg:|
yr

Where the CHP supplies heat not only to the biofuel/bioliquid process but also for other
purposes, the size of the CHP should be notionally reduced - for the calculation - to the size
that is necessary to supply only the heat necessary for the biofuel/bioliquid process. The
primary electricity output of the CHP should be notionally reduced in proportion. To the
amount of electricity that remains — after this notional adjustment and after covering any
actual internal electricity needs — a greenhouse gas credit should be assigned that should
be subtracted from the processing emissions. The amount of this benefit is equal to the life
cycle emissions attributable to the production of an equal amount of electricity from the
same type of fuel in a power plant.*®

To calculate e, the following data shall be measured on-site and documented:

— excess electricity [kWh/yr] — electricity fed into an external grid per year that was
produced in one’s own cogeneration plant

— type of fuel that is used in the cogeneration plant (e.g. heating oil, gas, coal)
— yield of the main product per year [kg/yr]

— type of CHP plant (e.g. combined heat and power plant (CHP), steam and heat
plant, gas and turbine plant (gas and steam/combined power plants)

5 see Communication from the Commission on the practical implementation of the EU biofuels and bioliquids

sustainability scheme and on counting rules for biofuels (2010/C 160/02)

% Source: Communication from the Commission on the practical implementation of the EU biofuels and bioliquids
sustainability scheme and on counting rules for biofuels (2010/C 160/02)
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The emission factor of the fuel, consistent for the respective type of cogeneration plant, in
kgCO,eq/kWh shall be taken from recognised scientific sources (e.g. BioGrace), the source
must be cited.

Emission saving from carbon capture and geological storage e, that has not already been
accounted for in e, shall be limited to emissions avoided through the capture and
sequestration of emitted CO, directly related to the extraction, transport, processing and
distribution of fuel. Emission saving from carbon capture and replacement, e, shall be
limited to emissions avoided through the capture of CO, of which the carbon originates from
biomass and which is used to replace fossil-derived CO, used in commercial products and
services.

2.2.6 Allocation of GHG emissions

An allocation takes place at every process step at which, in addition to the main product that
is passed on, a co-product is also produced. All GHG emissions up to that process step shall
be divided between the main product and the co-products in proportion to their energy
content. The share of GHG emissions that are allocated to the different products shall be
calculated using following formula:

e' =total GHG*allocation factor

allocated

The variable ‘totalGHG' in the formula above is the sum of all GHG gas emissions that are
produced to and including the process step at which a co-product is produced. If greenhouse
gas emissions were already allocated to co-products in an earlier process step, the portion
of these greenhouse gas emissions that was assigned to the respective intermediate product
in the last process step is used for the total GHG.

The following data must be measured at a minimum on-site (i.e. the respective values must
be taken from company documents) to calculate the allocation factor:

— mass of main product [kg]

— mass of co-products [kg]

The formula for calculating the allocation factor is as follows:

MJ ]
[MJ ]+energy content

energy content

main product[

allocation factor MJ_
MJ

~ energy content MJ]

main product co—product[

where

energy content

MJ
mmain product [kg]* Hl,main product {k_g}
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energy Contentco—product[M‘J ] = mco—product[kg]* H I,co—product|:|\k/|_;j|
The energy content is determined using the lower heating value (H,) and the mass (m). The
lower heating value used in applying this rule should be that of the entire (co-)product, not
just of the dry portion. In many cases, however, notably in relation to nearly-dry products, the
latter could produce a result that is an adequate approximation. Since heat does not have a
lower heating value, no emissions can be allocated to it on this basis.

No emissions should be allocated to agricultural crop residues and processing residues,
including crude glycerine, since they are considered to have zero emissions until the point of
their collection®, nor to waste.

The energy content of co-products with negative energy content is set to zero.

The allocation rule does not apply for electricity from CHP when the CHP runs on fossil
fuels; on bioenergy (where the bioenergy is not a co-product from the same process); or on
agricultural crop residues, even if they are a co-product from the same process.

In the case of fuels produced in refineries, the unit of analysis for the purposes of the
calculation shall be the refinery.

2.2.7 Requirements for calculating the greenhouse gas emission savings by
the last interface

The last interface calculates the sum of the total GHG emissions in gCO,eq/MJ and
calculates then the GHG savings potential of the supplied bioliquid/biofuel as a % compared
to the respective fossil comparators using the following formula:

GHG emission savings (%) :% 100

F
where:
Eg [gCO,eqg/MJ] = total emissions from the production und use of bioliquid/biofuel

Er [gCO,eq/MJ] = total emissions of the reference value for fossil comparators

The following values are used as reference values for fossil comparators when calculating
the greenhouse gas emission savings of bioliquid/biofuel:

1 Similarly, when these materials are used as feedstock they start with zero emissions at the point of collection.
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2.2.8 Bal

for use in electricity production: 91 gCO,eq/MJ
for use in heat-and-power generation (CHP) plants: 85 gCO,eq/MJ
for use in heat production: 77 gCO,eq/MJ

for biofuels: the fossil fuel comparator (Ef) shall be the latest available actual
average emissions from the fossil part of petrol and diesel consumed in the
Community as reported under Directive 98/70/EC. If no such data is available, the
value used shall be 83.8 gCO,eq/MJ*®

ancing greenhouse gas emissions when mixing bioliquids/biofuels

GHG emissions may only be aggregated when the GHG values are identical.

18 see Comm

sustainability s
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3 Relevant documents

The documentation structure of the REDcert system contains:

No. | Document Issued / revised

1 System scope and basic requirements V EU 3; 15.02.2012

2 Requirements for the production of biomass, bioliquids and | V EU 3; 15.02.2012
biofuels

3 Requirements for GHG calculation V EU 3; 15.02.2012

4 Requirements for mass balancing V EU 3; 15.02.2012

5 Requirements for neutral inspections V EU 3; 15.02.2012

6 Sanction system V EU 3; 15.02.2012

7 Checklist for the inspection of interfaces, storage facilities | V EU 3; 15.02.2012
and suppliers

8 Checklist for the inspection of farms V EU 3; 15.02.2012

These documents describe the requirements and implementation of the European legislation
and communication for sustainable biomass and bioliquids/biofuels:

No. | Document Issued / revised

1 DIRECTIVE 2009/28/EC OF THE EUROPEAN PARLIAMENT | 23 April 2009
AND OF THE COUNCIL

on the promotion of the use of energy from renewable
sources and amending and subsequently repealing Directives
2001/77/EC and 2003/30/EC

2 COMMISSION DECISION on guidelines for the calculation of | 10 June 2010
land carbon stocks for the purpose of Annex V to Directive
2009/28/EC (notified under document C(2010) 3751)
(2010/335/EUV)

3 Communication from the Commission on voluntary schemes | 19 June 2010
and default values in the EU biofuels and bioliquids
sustainability scheme (2010/C 160/01)

4 Communication from the Commission on voluntary schemes | 19 June 2010
and default values in the EU biofuels and bioliquids
sustainability scheme (2010/C 160/02)

5 Council Regulation (EC) 73/2009 19 January 2009

6 ILOLEX Database
http://mww.ilo.org/ilolex/english/index.htm
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Annex |

Note on emissions from filling stations and depots

(Source: Additional background information on depot and filling station emission provided
from the European Commission to the EU voluntary schemes)

The Communication 160/02 said (see section 2.1):

“Member States need to define which economic operators need to submit the information
concerned. Most transport fuels are subject to excise duty, which is payable on release for
consumption (9). The obvious choice is to place the responsibility for submitting information
on biofuels on the economic operator who pays the duty. At this point information with regard
to the sustainability criteria along the entire fuel chain should be available (10).”

With footnote (10): The one exception could be the greenhouse gas emissions from
distribution of the fuel (if needed for the calculation of an actual value). It would be
appropriate to use a standard coefficient for this.

Therefore it would make sense to use a standard coefficient for this (the BioGrace excel
sheets show what numbers are used for filling stations in the typical/default values; those
numbers a scheme could consider using).

In addition, the emissions at the fuel depot also need to be included. Emissions at the depot
and filling station both relate to electricity usage. One important point to note is that for
imported biofuels there may be several depots that need to be included in the calculation
(e.g. import and export terminals).

BioGrace includes the following depot and filling station emissions (for all biofuels):

Depot: 0.11 gCO2/MJ fuel (based on electricity usage of 0.00084 MJ/MJ fuel and the
standard values for Electricity NG CCGT and Electricity EU mix LV)

Filling station: 0.44 gCO2/MJ fuel (based on electricity usage of 0.0034 MJ/MJ fuel and the
standard value for Electricity EU mix LV)
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