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Introduction

1) BioGrace Tool
e Reproduces 22 pathways from EU RED Annex V
e Allows use of individual input numbers

2) Making actual calculations not straightforward

e Some kind of tool or software is needed
0 Some companies will develop own tools
o Many others will use publicly available tools (e.g. national tools)

3) National Tools

@

@

- o Are being developed in Germany, Spain, Netherlands, UK

e Have different target groups and purposes.

- Project BioGrace will ensure that all calculators will give
the same result

Public workshop Heidelberg
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. German tool - general information

Background

7 german tools, 1 tool (palm oil) published online september 27th 2010
made by IFEU, contracted by BMU

Stakeholder workshop on october 7th 2010 (auditors, WWF, scientific
palm oil experts, BLE — national regulator)

Next workshop on may 5th 2011 (BLE)

. The German GHG calculator

Focus of national calculator: user friendliness tailored to a narrow target
group (non-expert user: farmers, oil millers, refinery operators, last
interface)

Main differences:

- strongly linked to economic operators: 1 sheet dedicated for
cultivators, mill operators, refinery operators, etc.

- Reference units for GHG emissions different in each sheet (kg FFB, kg
CPO, kg refined oil)

Public workshop Heidelberg
April 14, 2011
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German GHG tool

A B C D E F G H I J
1
Plant oil calculator (rapeseed, sunflower, soy) About Background data Start
according to the EU Directive 2009/28/EC
e 4 actor-
specific
Iculation 7\ ; , )
calculatio \l  Plantation operator / first buyer of crops
el 7
sheets
,” .‘“\ "
:\c‘. Oil mill operator ?
-_— y .
@ Federal Ministry for the
PN ~ | Environment, Nature Conservation
\ . and Nuclear Safety
1 ) Refinery operator ®
20 N 4 /
° 21
22 _
- 23 By x
24 @ Last interface ] ®
25
26
27
28
29
30
31
32
33
34
35
M 4 » nhstart, About / Actor cultivation / Land use change / Carbon Stocks 4 Actor oil mill / Supplier list oil mill ¢ Actor refinery { Supplier list refinery |<|
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German GHG tool

e One sheet for each economic
operator

e Box A: Results
e Box B: step-by-step manual

e Box C: Calculation of
emissions

)elberg
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M 4 » wy Start A‘ About 4 Actor cultivation / Land u
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German GHG tool — Cultivation
A B C D E
1 Plant oil calculator (rapeseed, sunflower, soy) About Background data
9 according to the EU Directive 2009/28/EC

I. Market actor: Plantation operator, first purchaser

Step-by-step manual for calculating GHG emissions of rapeseed, sunflower, soy

" st St

Final Result
Please provide this info together with
your batch to oil miller.

Please note: When combining batches of rapeseed
grains and averaging emissions, GHG value for each

cultivation amount to

The CO2 m

678,18 g COseq/kg seed &/

Size of the oil seed batch
0k

™Qatch may not exceed 7609 C0zeq/kg of rapeseed

GHG result
e per kg seed

e per MJ biodiesel
(BioGrace)

Slide 8 Public workshop H
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Enter your operating data in step 1-2 to calculate CO, emissions of your oil seed batch

STEP 1 - GHG emissions from land use changes

-0
&>

Do oil seeds originate from plantation areas that were plantation areas before january 1st 20087

Emissions from land use change
are zero.

Click here to calculate emissions
in sheet "land use changes”

Which emissions arose from land use changes?

0 kg COzeq per ha per year

STEP 2 - GHG emissions from cultivation

(T,

M4 W]y Start}(’ About XActor cultn.'atloni( Land use change A/ Carbon Stocks ,{ Actor oil mill ,( Supplier list oil mill ,( Actor refinery
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510 26 STEFP 2 - GHG emissions from cultivation
= = 27
— ( :u | t I Vat I O n 28 What is your oil seed yield ger ha pgr year?
6]
28 3.113 oil seeds per ha per year x
a0 What is the size of your gultivation arga?
31 28 h
92 How much fertilizer dic'you apply per Ra per year? Please enter the amount for each of the following fertilizers.
L “._l 7 | .‘,
33 MN-fertiliser 1374 kg N per ha per yvear v s
L —
34 P;0:-fertiliser 33,7 kg PAO: per ha per year @
L —
(] Step-by-ste 35 K;O-fertiliser 49,5 kg KJO per ha per year 2
L =
manual 36 CaQ-fertiliser 19.0 kg CRO per ha peryear (2
a7 How much pesticide djd you apply per ha per year? B
. F 'y
aSkIng for " sticides 1,2 ko adgeive ingredient per ha per year =
ag %w much seeding mrlerial did you apply per ha per year?
€}
aCtu al data 40 Seeds- rapeseed @0 kg sqeds (rapeseed) per ha per year =
L4
41 Seeds- sunflower 0.0 ka sdeds (sunflower) per ha per vear
frOI I I How much diesel did Wou use per ha per year? Please include all
activities that require diesel e.g. machin for fertilisation,
prod ucer 4z irrigation pumps, drying etc.
r >
43 Diesel 830 | pek ha per year -
44 How much electricity wk consumed fof storage and drying of oil seeds? =
- 45 Electricity {external) 20.3 lih per toil seed .
= [
@ 46 Electricity mix Electricity gL mix LV
a7 What is the size of your batwconsi ment)?
43 kg i ? 1
e GHG s
1) STEP 3 - Calculation of emissions
CaICUIatlonS | Emissions fertilizer 1.203,1 kg COzeq per ha per year
52 N-fertilizer (kg N} 813,2 kg COzeqg per ha per year
53 N20 field emigsions (rapeseed 524 7 kg COzeg per ha per year
54 P205-fertiizer (kg P205) 34,1 kg CO-eq per ha per year
55 K20-fertilizer (kg K20} 28,6 kg CO-eq per ha per year
~ 56 CaO-fertilizer (kg Cal} 25 kg COzeq per ha per year
57 Seeds- rapeseed 4 4 kg CO.eq per ha per vear
58 Seeds- sunflower 0,0 kg COzeq per ha per year
Slide 9 * Public workshop Heidelbe) se Pesticides 13,6 kg CO.eq per ha per year
® Apl’l| 14, 2011 M 4 » ]y start / About Y Actor cultivation / Land use change { Carbon Stocks 4 Actor oil mill # Supplier lis
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German GHG tool

A B C D E F G H | J

-

Plant oil calculator (rapeseed, sunflower, soy) About Background data Start

according to the EU Directive 2009/28/EC

-

f' Plantation operator / first buyer of crops

\

k
b

minlD Se|e | oo & L hs
,l
S

) Oil mill operator

o=
/’- -‘\\_
(v)
W/
L

y

and Nuclear Safety

) Refinery operator

Y gy
[{=]fee]
P T

(]

(=]
/
-
S

)

@
@
17 @ Federal Ministry for the
P . Environment, Nature Conservation
@
@

ii @\ Last interface ]

M 4 » nhstart, About / Actor cultivation / Land use change / Carbon Stocks 4 Actor oil mill / Supplier list oil mill ¢ Actor refinery { Supplier list refinery _|< |
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German GHG tool — Qill mlller

D r e
Plant oil calculator (rapeseed, sunflower, soy) ~ About Background data Start

according to the EU Directive 2009/28/EC

Il. Market actor: Oil mill operator

Step-by-step manual for calculating CO, emissions of plant oil production from rapeseed, sunflower,

*~ Rapeseed ¢ Sunflower ¢ Soy

Final Result The CO; emissions from

Please provide this info together with oil mill amount to

your batch to refinery. ()
1181 g CO;eq/ka oil (&)

Please note: When combining batches of rapeseed oil

and averaging emissions, GHG value for each batch Size of the plant oil batch

may not exceed 760g (0zeq/kg of rapeseed oil 30000 kg

M4

|'T.qt'|

Click here to use default value 688 g CO2eq/kg rapeseed

Click here to calculate your emissions in g COzeq/kg FFE.

678 g COzeq/kg oil seeds

STEFP 2 - GHG emissions from oil mill operation

How many tons of oil seeds did you process per year?

£
W[\ start £ About / Actor cultivation 4 Land use change 4 Carbon Stocks % Actor oil mill {* Supplier list oil mill / Actor refinery ¢ ¢
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M |X| ng batCheS Overall quantity  |Overall GHG value

A B C D E F G H

1 Plant oil calculator (rapeseed, sunflower, soy)  About Background data Start

according to the EU Directive 2009/28/EC

Mixing oil seed batches from several suppliers and averaging GHG emissions

metric tonnes g COzeq/kg oilseed
19 6184210526 O confirm value and bm]

9
10 Supplier# |Plantation name Oil seed quantitity |GHG value

11 metric tonnes g C0O,eq/kg oilseed fill in the information

12 750 delivered by your suppliers
13 650
14 550
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3

(=1 RVl

April 14, 2

M4 b M \ Start ,{ About ,{ Actor cultivation /( Land use change /( Carbon Stocks ,{ Actor oil mill B\Suppﬁer list oil m'lll,( Actor refinery ,{ Supplier list refinery | 4
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: German tool - Summary

Contents
o Excel-based tool

o The software programming makes it inflexible
— Not possible to modify pathways or build new ones

- Status
o Palm oil tool available via www.ifeu.de
o Tools ready but not available online:
- Cereals-to-ethanol (wheat, barley, rye, triticale, corn)
- Plant oil (rapeseed, sunflower, soy)
- Biodiesel
- Biogas
0 Tools in pipeline
- Sugarbeet-to-ethanol
- Sugarcane-to-ethanol
0 Should be finalised mid 2011

Public workshop Heidelberg
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Spanish tool - general information

. Background
o No public tool has been available so far in Spain

o Aim: to provide stakeholders (especially farmers and small
biofuel companies) with a tool to calculate the GHG emissions
required by the RED

. The Spanish GHG calculator

o0 being developed by CIEMAT, contracted by IDAE

o focuses on agricultural stages

o Focus on Spain:

— Contains data on agricultural inputs and yields for 6 crops used to
produce biofuels in Spain at the level of agrarian county (NUTs4)

— Any farmer in the country can select his/her county and crop and
the corresponding values regarding agricultural inputs and yields
will appear in the tool.

o usesdata from NUTS study (actual values or averages
calculated for smaller geographical areas)

ESS

* Public workshop Heidelberg
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. Spanish tool — specificities

. Contents

-0 Tool build in Java
o For processing and transport: RED default values
o Standard values from BioGrace

- Status

o0 Biodiesel from rapeseed, rapeseed HVO and ethanol from
wheat CHP chains ready

o Final version expected mid-2011

SPANISH BIOFUELS CALCULATOR

CIEMAT-IDAE-UPM

Public workshop Heidelberg
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Agricultural county selection screen
JBS5nish bofuels calculator ——— JRI=E

Eiofuel and raw material  Aariculbural phase | Transporkation phase | Flant production phase | Diskribution phasel o, capturel Results |

i.""é.ﬁé}-él.|uaéii-5“§| Fertilizatinnl Pesticidesl Field worksl Craop vieldl MO emissinnsl Othersl

5 Region Provincia Counky
Alta Aimazora
Ak agan Cadiz alko Andarax
Asturias Cardoba Bajo Almazora
Balzares Granada Carmpo Dalias Irrigation bype
Canatias Huelva Zampo Mijar vy Bajo Andarax
] Cant.abria ) JaJén Camp? Tabernas R AIMFED
; Castilla Ledn Malaga Los Vélez
s Castilla La Mancha Sevilla i Macimiento
Cataluria
Ceuta v Melilla
Comunidad de Madrid Seed dose
Comunidad Valenciana Iﬁ‘
Extremadura W — L
Galicia
La Rioja
Murcia
Mavarra
Pais Wasco T T T
NUTs4
NUTs2 | | NUTs3 UTs =

Eiofuel BIODIESEL Raw material RAPESEED

Public workshop Heidelberg
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Spanish GHG tool

Fertilization data input screen
i

Biofuel and raw material Agricultural phase | Transportation phase | Plant production phase | Distribution phase I O, capture I Results I

General data  Fertilization | Pesticides | Field warks | Crop yield | Mo ernissions I Others |

~Mineral fFertilizers rganic Fertilizers
%N % P205 % K20 =
MPK 15/15/15 [ P,00=o katha [ 15 15 15 Qi kg tha
MRk sf1sf15 [ 0= kgtha 3 15 15
MRk ofisiz7 [ 0=d katha | 9 15 27 Tefiels
MPK 1201017 [ 0= kgha [ 12 10 17 M ka/ha
Urea [ 0= kgfha | 46 o o e katha
Potassiom nitrate [ 0= katha | 12 12 12 K20 karfha
Diammonium phosphate Iw kg/ha 12 46 ] = kafha

Arnonium sulphate I DEZ katha z1 ] 21
Paokasium sulphate I DEZ katha u] u] 53
Other | 0= kgtha | o= | o=H| o=

al fFertilizer I DE: ka/ha

Biofuel BICDIESEL R.aw material RAPESEED

Typical values for the agricultural county selected are uploaded \>

Values to reproduce the default values of the RED are uploaded

Public workshop Heidelberg
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. UK tool - general information
- Background
: 0 UK GHG calculator was developed under RTFO reporting
scheme

o Calculator existing since 2008, regularly updated

o Aim is to facilitate stakeholders calculating actual values
under RTFO reporting

The UK GHG calculator

o was made and is regularly updated by consultant E4Tech,
contracted by RFA

0 hasrecently been made “RED-proof”

o0 strongly linked to RTFO reporting scheme

o provides more “standard values” as compared to BioGrace
Public workshop Heidelberg
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- UK tool - Summary

- Contents
o Tool build in LCA-software package
o0 Tool can produce supplier monthly and annual C&S reports

o Tool differs from BioGrace Excel sheets:
— More than 250 biofuel production pathways included
— DLUC calculations not included

0 The software programming makes it flexible
— Rather easy to modify pathways or build new ones

ESS

. Status
o Tool on-line via www.renewablefuelsagency.qov.uk
Including a user manual

o All chains available (and more) but not all chains give same
result (yet) as compared to RED defaults

* Public workshop Heidelberg
. April 14, 2011
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UK GHG tool

#' RFA: Carbon Intensity Calculator 1.1 {build 52) _|ﬁl|ﬂ

- YRS EA0 NS A

s ) 55| ) (o) | (=) | L ()0 ()| (2 (8) X
0 General information

& = Z] Year 2010; Q Ll import default fuel chain. ., | import Fuel chain from CSY. .. |
%] Apr 15 (2010} to Apr 30

|TTRee
& i

S

@

@

ST

LS

® @ & @

FERER TR Re=Une

_ I
d | ,

Module: Fuel chain Liquid Intermediate results:

- Fuel chain carbon intensity: 1070 kg{COzZe) tibiofusl)
o Internal batch number: Carbon inkensity: 39.9 grams{CO2e)M]

® Biofuel type: Bioethanol GHE Saving: 52.4 b

wolume of biofuel | Reparted: 0 f O

Feedstock country of arigin: Any

Biofuel feedstock: Sugar beet

=l

distart| | @ @ D@V @ HEEZC - A 3G P00

@ J (@2 Micrnsuft..vl & Meetings ho... | New Entrant... | | 002 Present... | ] 100312 Berli... | ] Hastings - J... | 3] 090908 Pow... | 3] 100527 Map. ..
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. Dutch tool - General information

- Background

o Dutch government prepared a reporting obligation on
sustainability for biofuels to start per 1-1-2009

o This was abandoned after the publication of the draft Renewable
Energy Directive (RED).

* The Dutch GHG calculator
o was developed in 2007/2008 by consultants EcoFys and CE

o0 has been available for (Dutch) stakeholders to make GHG
calculation on biofuels

o has not been used extensively due to lack of legal framework in
2008 — 2010

o was recently updated and made “RED”- proof by Agency NL
Public workshop Heidelberg
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. Dutch tool - Summary

- Contents
. 0 Excel-based tool

o Tool is rather similar to BioGrace Excel sheets, but

— Itis more user-friendly:
no calculations details, results in graphs

ESS

@

— DLUC calculations are user-friendly

f 0 The software programming makes it less flexible
8 — More difficult to modify pathways or build new ones
. Status

o Toolis available on-line via
www.senternovem.nl/gave enqlish/ghg tool

o All 22 chains (BioGrace) are included
o Updates follow updates of BioGrace Excel sheet

* Public workshop Heidelberg
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Comparison of results

Check list Version 2.0 February 2011

Default greenhouse gas emissions

Table ARED Annex
WFOD Annex ¥ BIOGRACE W3 BIOGRACEWP4 Mational GHG Calculators
The

Metherlands Germany Spain

Biofuel production pathways Default value 1/25/298 1/23/296 ARL IFEL CIEMAT LUK
69.9 59.9
70 69.9 £9.8 659.8 67.9 70
55 54.9 546 54.6 2.8 5561 EH]
44 44 .3 44.1 44.1 42.2 44
26 26.1 26.0 26.0 24.0 26
43 43.6 43.4 43.4 42.6 43
40 40.3 40.1 40.1 ,1 40
24 24.3 24.0 24.0 [ 24
L2 L2.0 1.7 £l.8 5251 L2
6E 6.7 6E.0 6E.0 6.9 BE
ER) arl 36.9 ar.a 36.3 a7
La L7.2 5E.9 L7.0 EL
41 40.8 40.6 40.6 41
14 214 213 213 14
E] 36.1 EL] 31.2 EL
44 44.5 44,2 44,2 44 57 44
62 61.6 B89 B89 62
29 29.1 25.0 29.0 29
32 32.9 2.7 2.7 a2
15 14.3 130 12.9 15
16 15.8 145 144 16
23 22.7 21.4 21.4 23
1/25/298 1/25/298 1/23/2396 1/23/296 1/25/298  1/23/296

Public workshop Heidelberg
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. Conclusions

- Several GHG calculators available

o Two (UK, Dutch) exist since 2008, three (Germany, Spain,
BioGrace Excel sheets) are newly developed

o Some allow to modify or build new pathways, others don’t

. National GHG calculators have different aims
0 Some are more focussed on national data or national reporting,
others are more international oriented
: o Focus on different aspects
— Agricultural stages (Spain)
—  Supply of data through the chain of custody (Germany)

- >Project BioGrace will ensure that all calculators will give
the same result

Public workshop Heidelberg
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the opinion of the European Union.
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70 Which shrinkage factor is applied?
1 [ 10 %
72 Emissions transport (inkl. 10,25 g COzeq per kg ethanol
73 Emissions cultivation (inc 684,89 g COzeq per kg wheat
4
76 What is the size of your il batch (consignment)? .
6 30.000 kg Q@
i
78 STEP 5 - Other greenhouse gas sources or savings

Are there any other sources of greenhouse gas emissions during your production process? . Please describe:
79

(%
10 example text " — -
B ) : ;i 3 1 Help for oil mill operator @

How much CO2eq arise from these sources? Note that you may be required to provide detailed evidence of thi

31 number in the auditing process . .
. The STEP 5| box allows you to include =
3 0 g COzeq per kg oil. " . "
= " o = outside-the-box" greenhouse gas

Do you apply any measures that reduce CO2 emissions in your production process? e.g. emission savings from " : e h
13 replacing transport diesel with biodiesel. Please describe emissions, l.e. to I!'IC uae green Ol..ISE
. example text gas sources or savings from practlces

How much CO2eq are saved by these measures per kg oil? Note that you may be required to provide detailed that are_nC't covered by the
35 evidence of this number in the auditing process calculation tool.
16 0 g COzeq per kg oil. .
= First you need to calculate the CO2
I | 100 of savings of your
39 Pre-products 1.694 g COzeq per kg oil L udctlon practL(j:eng LDk Own_l_h
30 Transport 10 g COzeq per kg oil aCCor Lng }E‘ goo s fEI'ElCtICE en
i1 il mill 274 n COmen ner ko nil
{4 » M Land use change Carbon Stocks | Actor oil mill Supplier list oil mil Actor refinery Supplier list refinery - l B

: e —

Public workshop Heidelberg
April 14, 2011
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