Evaluating GHG emissions
using the Bonsucro calculator

Consistent and based on actual production data

\HKBON

SUCRO

The global sugarcane platform



The Bonsucro Calculator

*  For a mill and farm to demonstrate compliance with the Bonsucro
Production Standard, they must complete the Bonsucro calculator reporting

their actual production data.
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Bonsucro Calculator Input Data
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1 BONSUCRO SUSTAINABILITY STANDARDS METRICS CALCULATOR
2 Data Input Sheet @®
T
Barsucro indicators are calculated on diffenent pages for principles 1, 2, 3, 4 and 5, and separated between grower and miller reguirements. A il
separate page for transpart of cane is induded, since it may be gither @ grower o & miller responsibility. %
3 =
Data entered is for one year. Data can only be entered by filling in the yellow fields hene, and the data i transterred ta the yellow figlds on the
Tollowing spreadshests,
4
Tndicater ) Cenifisble
5 et Campany General Dain laput Verifier Terssanal ncdes Tecription | m.:.pd..a_l s oty
5 Name of the Carpany Acucas MET
7 Start date of mnenamens: WI02014. Foarrm:: mevyy
8 Fzd date of muenumens 10002014 Faremt: mesyy
] Cirrency usod RS You can chooac the currency of your couskny;  comversios to US § is done laier in the spreadshects * *
Lo 5481 (Curnmcy exchange rake (15 = 7) 2 RS WWWLKE.COm * *
1 Sugarzans produstion LE200 enen Thin shouakd b the fotal amownt of cans Sarveat fror the Sarme wilkin e it of cortificslion *
12 Acea planied tn cane ard mood (usit of cortificatins) 30000 s Thin in srea i be ceriifiad. It daonsldl ot inciudc roads, fire breakes cic. Inchades harveried end pon harvestod arc *
. Tec in the sotzl arca spplying canc o the =il fimide a=d ouide the enit of cerification, own land, semed,
Tetzl ey ke mill 0500 s *
13 ol eyl g ey independen Sarma - for atsfintical use coly
14 Sugareare procemed 00200 menen Thin should be the total amoent of cane proceased ot fhe mill *
L5 Suapas production 260600 wenen Thin should be the fotal amount of rugar prodised at the il *
13 Fibanl pecdectine. 0000 ' Tatal valeme of aloakal profust {erer 01iF o etbans] prrduced) *
17 Melaues produced ITEESEIRL menen *
[k} | |Func|.|i|:m&nc:d [ L *
] Vieae produoed [ menen *
0 Whcr products produccd & trnes *
n | Agriculiare
2 312 ez barveaied (Erigaied) TR [ Erigated mears wderma foat rely on extomal waten o grow L
[E} 312 Total negarcans Barvested sz marvested imigand) 450600 & canc krigated means aywierma dat rely on extemal walen s gow *
1 3132 Aversge ags a harvet (imsigaed) e mcmsfing *
Sirme gic/pplemertary mear syviema whers wan a7 applied W cover gl cain de Rciencie .
5 312  Ares Earvesicd [srste giniapplamery imigating] L = anhasce produciarn
Sirmegic/mpplementary mears wywiema where waen e apgplied tn cover imcgel rain de Rciencie
) 312 L o o  can PR .
1] Tetal weparcans barvenied (arricgic/nopplameniary mgatioz) nhemer production
ird 312 Awerage age s harvest (urscgic/wepslomersany imigation) o menies *
B 312 Ares marvested drgland) €300 s Diryland mex=s myviems wiers no coternal warers are added *
13 312 | Totad segarcens Barvosied fdryland) 5060 : cane Pryland messa sysvics whers na cricmal wates e added *
= 119 ./ ] .
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& Output Summary

& BONSUCRO EU Result

& P5 Mil

& PS5 Transport

& P5 Agric

& P4 Mil
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Methodology Tabs in Calculator — offers details of calculation

4 v .| BONSUCRO EU Result | PS Mill P5 Transport P5 Agric | P4 pill P4 Agric P3 Mill P3 Agric GHG emissions graph P2 Mill P2, .. (B

Example Methodology

37
39
Utilizade se Etanal for produzido, por si ou em conjungao com
. . . . . L producdo de aclicar. Com base em 90,5% de utilizacdo de
Aperfeicoar continuamente a qualidade dos ~ Conteddo total de acucares fermentaveis de cana, expresso como . 3 . .
; . . =120 kg / tcana EM CONFORMIDADE Acucares Totais Como Inversao (T5Al). Conhecidos no Brasil como
produtos do engenho de agucar. inversao (TSAI) . . .
ATR. O valor para o perodo de relato ou media de rotagao de b
A0 anos pode ser utilizado.
41 |Dados da empresa 5.3.2 Indicador 04/2013 a 03/2014
42
Conteddo total de aglcares de cana, expresso como aglicares de B o
43 reducio (ATR) }
A4
45 Conteddo de sacarose da cana 15.1 %
a5 Acticar de reducdo / proporcdo de Sacarose na cana ou em suco h% Deve ser obtido de andlise laboratdrio
a7 Conteddo total de aglcares de cana, expresso como aglcares de redi 13.8 %
£
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3.2.1 GHG emissions per tonne of cane

3.2.2 GHG emissions per tonne of sugar produced

3.2.3 GHG emissions per MJ of ethanol




Criterion 3.2 To monitor global warming emissions with a
view to minimizing climate change impacts

/Calculating the Farm Contribution:\

Average values for all supplying farms
are required for the estimate of GHG
emissions per unit of final product —
where not feasible, it may be possible to
use estimated values for all farms
included in the unit of certification,
pending the estimate can be justified.

Filter cake Fuels \ /

and .
vinasse (diesel)
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Sugarcane
burnt



bonsucro.com/wp-content/uploads/2017/01/ClimateZones_Sugar.png
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Indicator Land use |Land Use Change| Land use Land use
change 1 2 change 3 change 4
otal area harvested 59,900.00 ha
otal ethanol production 200,000.00 m3
HV ethanol 21.20 MJ / L EtOH
Land use change due to agriculture after os os es Yes/No
anuary 2008 Y Y Y
OC; previous use of land 47 60 47 t carbon / ha
FLU previous land 1 1 1
FMG previous land 0.7 0.97 0.7
FI previous land 1 1 1
OC previous use of land 32.90 58.20 32.90 0.00 t carbon / ha
veg previous use of land 8.1 8.1 8.1 t carbon / ha
SR 41.00 66.30 41.00 0.00 t carbon / ha
0OC,; sugarcane 47 60 47 t carbon / ha
FLU sugarcane 0.48 0.48 0.48
FMG sugarcane 1 1 1
FI sugarcane 1.11 1 1
OC sugarcane 25.04 28.80 22.56 0.00 t carbon / ha
veg SUgArcane 5 5 5 t carbon / ha
Sa 30.04 33.80 27.56 0.00 t carbon / ha
Productivity factor 70784.64 MJ/ha
g CO2/MJ
: 28.36 84.11 34.78449509 0 fuel/year
Percentage GHG allocated to ethanol (energy %
basis) 49.98 ’
. . g CO,/MJ
nnualised land use emissions 14.18 42.04 17.39 fuel/year

ec 28.18 56.04 31.39



GHG Protocol at farm

Farm Scope 1 Farm Scope 2 Farm Scope 3

e Agrochemical * Electricity used e Agrochemical
applied (including for production and
e Fuel usage irrigation) transportation
e Sugarcane * LUC
burnt
e Decay
e Transportation
cane

When displaying result per Tonne of Sugar as Scope 1, 2 and 3, we
operate an economic allocation



Import energy

Effluent
treatment

Bagasse burnt
in boiler

Cane transport

Fuel
consumption

Criterion 3.2 To monitor global warming emissions with a S

view to minimizing climate change impacts

/Calculating the Mill Contributionx

All industrial inputs including data on the
transportation of the cane from the
field, data on additional energy sources
or chemical products are required as
well as information on water treatment
practices. The quality of the cane will
affect the level of emissions coming
from the burning of the bagasse in the

NG /

A credit is achieved by exporting bagasse
and power generated in cogeneration. The

calculation assumes that additional export g
power generated in condensing turbines ¥
o -

also attracts a credit. =
g
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bonsucro.com/wp-content/uploads/2017/01/ClimateZones_Sugar.png
bonsucro.com/wp-content/uploads/2017/01/ClimateZones_Sugar.png

GHG Protocol at mill
Mill Scope 1 Mill Scope 2 Mill Scope 3

» Bagasse * Electricity * Import
combustion imported bagasse

* Fuel usage e Chemical

* Process water production
and effluent and |
treatment transportation

e Chemical

usage
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Average emissions PepsiCo certified supply chain (season 2019/20, all
reporting producers)

0.12967240230158165 (18.81%) —

0.1847269329214295 (26.8%)

0.007907247820818... (1.15%)

0.0582386778207... (8.43%) ————

0,0019635850284... (0.28%)

— 0.306548707265307 (44.513%)

® Average of ScopelA_sugar
® Average of Scope2A_sugar
® Average of Scope3A_EUR

@ Average of Scope1M_sugar
® Average of Scope2M_sugar
@ Average of Scope3M_sugar




Certified producers reduce their GHG footprint over years of certification

( Back to report AVERAGE OF TOTAL BY CERTIFICATION YEAR

0.7

0.6

0.5

Average of Total

03

0.2

4 [}
Certification Year




Want to know more? Do get in touch!
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