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1. EXAMPLE 4ROAD X ROAD + COASTAL MARITIME TRANSPORT

2. EXAMPLE 2ROAD X ROAD + RAIL

3. EXAMPLE 3LONGDISTANCE MARITIME TRANSPORT X AIR TRANPORT
4. EXAMPLES OF PARAMETERS AND INTERNATIONAL FACTORS

COVERAGE: FOCUS WILL BE GIVEN TO CARBON DIXMESEIONS. FOR ANY
OTHER GHG, THE PROCEDURE IS THE SAME.



EXAMPLE 1

Portainer 110 kWhg O,04 h (EE)

280 kJ/t.km Portainer 110 kwhg 0,08 h (EE)

Transfer 3.2 1/h¢ 0,5 h (DIESEL)
ReachStaker 0.15 I/t (DIESEL)

Transfer 3.2 1/h¢ 0,5 h (DIESE
ReachStaker 0,15 I/t (DIESE
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30 km DIESEL =N

/\ Store 2

/ -
Loader 0.06 kg/t LPG ‘ Store 1
DC Fortaleza
RMSP 3,200 km Loader 0.06 kg/t LPG

TransportUnit: 1 TEU, 10t + 2 t, 30 m3

T_—

3.4km/le2 TEU
DIESEL

RMFOR




EXAMPLE 1 280 K3/t km 280 k/t.km x 12 t x 3,150 km = 10,584,800

m BUNKER 0H0,584,00kJx 0.00007276 kgCORJ=770,09,42 kgCO?2
By 1500 o o
)

8.06 kgCO2 Store 5 Store 4
N

Portainer 110 kWhg O.04 h (E
Transfer3.21/h¢0.5 h (DIESE
ReachStaker 0.15 I/t (DIESEL

I

SANTOS MUCURIPE

(7 7 g 3.2 x05h+0.15 it x 10 t =3.1 1 FQ 35 km /5.6 km/l = 6.25 L
3.1 1 x2.6 kgCO2/E8.06 kgCO2 & 6.25 | x2.6 kgCO2/E
4 km/land2 TE
3 "[‘)/I gng . v 3.4 km/land2 TEU = 16.25 kgCO2 Store 3
DIESEL 35 km 7
186 km 30 km 22.04 kgcoz/ IR PN
T =N
186 km / 3.4 km/l x 2 (rounttip)/2 TEU = 54.7 | Loader 0.06 kg/t LPG' 5.6 km/land5 t /\/
54.7 | x 2.6 kg CO2/1142.23 kgCO2 2 x 1.75 kgCO2'= DIESEL store 2
=35 kgCO‘ 7 N
store 1 Fortaleza
3,200 km /\
\
RMSP Fi‘ ROUTE 4 _q Store 6 ﬁ
Loader 0.06 kg/t LPG 3.4 km/l e 2 TEU RMFOR oo 5; ) /?I)S ‘;”: Store 7

0.06kgGLR x 10 t = 0.6kgGLP DIESEL DIrESIgL
0.6kgGLRX 49,16%KJkgGLP= 29,49%J 3,200 km / 3.4 km/l x 2 (rounip)/2 TEU = 941.17 | 16.95 KaCO? /\/
29,498kJx 0.0000593 kgCORAN=1.75 kgCO2 941.17 x 2.6 kg CO2/12:447.06 kgCO2 9 /,l

Store 10 /\ Store 8
TransportUnit: 1 TEU, 10t + 2 t, 30 m3 l



EXAMPLE 1

770,09,42 kgCO2
B cc0r
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EXAMPLE 1

ROUTE 1 Kg CO2/unit Kg CO2/t Km  KgCO2/t.knr ROUTE 2 Kg CO2/unit KgCO2/t Km KgCO2/t.km
Factory Movement Origin 1.75 0.18 Factory Movement Origir 1.75 0.18
Road Transport Origin 142.23 14.22 186.00 0.08
Port Movement Origin 8.06 0.81
Maritime Transportation 770.09 77.01 3150.00 0.02 Road Transportation 2447.03 244.70 | 3200.00 0.08
Port _I\/IO\_/ement 8.06 0.81
Destination
Transference Road 22.94 229 | 30.00 0.08
Destination
DC Movement Destinatio| ~ 3.50 0.35 DC Movement 3.50 0.35
Destination
Road Distribution 32.50 3.25 35.00 0.09 |Road Distribution 32.50 325 | 35.00 0.09
Destination Destination

TOTAL ROUTE 1

TOTAL ROUTE 2

2484.78

ROUTE 1 Movement 21.37 21.60% ROUTE 2 Movement 5.25 0.21%
ROUTE 2 Transportation 967.76 97.84% ROUTE 2 Transportation| 2479.53 99.79%
Comparative between ROUTES
ROUTE Mov 21.371 100% 120%
100% 100%
ROUTE R1ov 5.25 25% 100%
ROUTE Transp 967.7¢ 39% 80%
ROUTE Zransp| 2479.5] 100% 60%

39%
40%
25%
20%

0% . I

ROUTE 1 MOV ROUTE 2 MO\ ROUTE 1 TRA ROUTE 2TRANSP



100 kJ/t.km

EXAMPLE 2 0 ke
ReachStaker 0.15 I/t (DIESE_"

A
{

ReachStaker 0.15 I/t (DIESEL)

TF DESTINATION

TF ORIGIN
000 o 9 500 km Q
3.4 km/land2 TE ®
DIESEL 3.4 km/land2 TEU
DIESEL
30 km
30 km
Loader 0.06 kg/t LPG
RMSP 435 km
Q ROUTE 4
000 C )

3.4 km/land2 TEU RMRJ

DIESEL

TransportUnit: 1 TEU, 10t + 2 t, 30 m3

PN
= e

Store 5 Store 4
AN
/\
35 km g

Store 3
. }

5.6 km/land5 t PN
DIESEL /l
/\ Store 2
a =
s Store 1 Rio de

Loader 0.06 kg/t LPG Janeiro




EXAM P L E 2 100 kJ/t.km x 12 t x 500 km = 600,0QD

ROUTE 600,000kJx 0.00007276 kgCORI=43.95 kgCO2
ReachStaker 0.15 I/t (DIESEL)

-oo oo 00 nl /\ PN
R
ore tore 4
TFORIGIN | o0\ 3.9 kgCO2
B "
R 0.15l/tx 10t =15 35 km /5.6 km/l = 6.25 L

T

1.51x2.6 kgCO2/E3.9 kgCO2 6.25 1 x2.6 kgCO2/F

3.4 km/land2 TEU
DégEL 3.4 km/land2 TEU =16.25 kgCO2 Store 3
DIESEL 35 km /

30 km 30 km 22.94 kgCO2 _Q PN
i A Nl

30 km / 3.4 km/l x 2 (rounttip)/2 TEU = 8.82 | Loader 0.06 kg/t LPG' 5.6 km/land5 t /\/'
8.82 | x 2.6 kg CO2/122.94 kgCO2 2 x 1.75 kgCO2'= DIESEL Store 2

=3.5 kgCO?‘ = N N
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29,498kJx 0.0000593 kgCORA=1.75 kgCO2 135.94 x 2.6 kg CO2/1353.43 kgCO2 16.25 kgi)' “gE
Store 10 Store 8
PN
TransportUnit: 1 TEU, 10t + 2 t, 30 m3 l



EXAMPLE 2

T 43.95 kgCO2
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EXAMPLE 2

ROUTE 1

Kg CO2/unit Kg CO2/

Km

KgCO2/t.km

ROUTE 2

Kg CO2/unit

KgCO2/t

Km

KgCO2/t.km

Factory Movement Origin 1.75 0.18 Factory Movement Origin 1.75 0.18
Road Transport Origin 24.94 2.49 30.00 0.08
Port Movement Origin 3.90 0.39
Rail Transportation 43.95 4.40 500.00 0.01 Road Transportation 353.43 35.34 | 435.00 0.08
Port Movement Destination 3.90 0.39
ME S CESIRCET 22.94 2290 | 3000 | 008
Destination
DC Movement Destination 3.50 0.35 DC Movement Destination 3.50 0.35
R DI Rly 32.50 325 | 3500 | 009 [roadDistribution 32.50 325 | 3500 | 0.09
Destination Destination
OTAL RO 3 4 OTAL RO 01.18 0
ROUTE 1 Movement 13.05 9.50% ROUTF 2 Mnvamant B 2R 1 204
ROUTE 2 Transportation 124.33 90.50% ROUT Comparative between ROUTES
120%
ROUTE Mov 13.05 100% 100% 100% 100%
ROUTE R1ov 5.25 40%
ROUTE Transp 124.3: 329 80%
ROUTE Zransp 385.93 100% 60%

40%

20%

0%

40%

32%

ROUTE 1 MOV ROUTE 2 MOV ROUTE 1 TRAN. ROUTE 2TRANSP



EXAMPLE 3

Portainer 110 kWhg O.04 h (EE)
Transfer 3.2 1/h¢ 0.5 h (DIESE

280 kJ/t.km
BUNKER OIL

22,000 km

scizena]

Portainer 110 kwWhg O.08 h (EE)
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EXA M P I_ E 3 280 kJ/t.km 280 kJ/t.km x 12 t x 22,000 km = 73,920,800

BUNKER Ol&z3 920,00(kJx 0.00007276 kgCORI=5,378.42
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Portainer 110 kwhg 0.08 h (EE) g
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0.155 | X2.6 kgCO2/E 0.40 kgCO2 =201,518.28 kgCO2




EXAMPLE 3
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EXAMPLE 3

ROUTE 1

Kg CO2/uni Kg CO2/

Km

KgCO2/t.km

ROUTE 2

Kg CO2/uni

KgCO2/t

Km

KgCO2/t.km

Factory Movement Origin 1.75 0.18 Factory Movement Origin 1.75 0.18

Rail Transport Origin 8.58 0.86 100.00 0.01 Road Transport Origin 38.22 3.82 50.00 0.08

Port Movement Origin 8.06 0.81 Airport Transport Origin 0.40 0.04

Maritime Transportation 5,378.42 | 537.84 |22,000.0C 0.02 Air Transportation 201,518.28 20,151.8318,500.0( 0.08

Port Movement Destination 8.06 0.81 Airport Movement Destinatiorn 0.40 0.04

Transference Road Destinati¢ 142.23 14.22 | 186.00 0.08 Transference Road Destinatif  56.59 5.66 74.00

DC Movement Destination 3.50 0.35 DC Movement Destination 3.50 0.35

Road Distribution Destination  32.50 3.25 70.00 0.05 Road Distribution Destination|  32.50 3.25 70.00 0.09
OTAL RO 33.10 3 OTAL RO 01,651.64 20,16

ROUTE 1 MOVEMENT 17.87 0.32% ROUTE 2 MOVEMENT 2.55 0.0013%

ROUTE 2 TRANSPORTATIQ 5,561.73 | 99.62% ROUTE 2 TRANSPORTATIO| 201,645.64 99.99709

ROUTE 1 MOV 17.81 Comparative between ROUTES

ROUTE 2 MOV 2.59

ROUTE 1 TRANS|  5,561.7 B oo

ROUTE 2 TRANS| 201,645.5 100%

80%
60%

40%

14%

” ]

ROUTE 1 MOV ROUTE 2 MOV ROUTE 1 TRAN. ROUTE 2TRANSP

20%
3%



EXAMPLES OF PARAMETERS AND INTERNATIONAL FACTORS
SMART

WORLD
o crs World Business Councl for FREIGHT
RE URCES Sustalnable Development CENTRE

INSTITUTE

Greenhousd&sasProtocol

1 Definethe organizationalboundaries Scopel: GHGirect emissions

IATA

2 Defineoperationallimits Scope2: GHGAndirect emissionsfrom eletricity

SmartWay
EN 16258

&7 3 Selectcalculationmethodologyand Scope3: Other GHGIndirect emissions
/,\\ D D mc emissionfactors
Internationsl Guidance SGHE|::-‘EE£5
[NLAND 4 CollectData
Graen Logistics WAYS
Green Efforts
M3 0 .
Smartiay 5 Calculateemissions
Freight Sector Methods & Tools
6

7 fuel

Consumption factor =
¥ [tonne * km)

1 START RDAD SHIPMEN‘I‘ RAIL SHIPHENT ROAD .
mm- 1|w|- INL.!ND 1|w|-
c:n-r:n CENTER mvs c:m:n
TRAN- TRAN-

3 START ROAD SHIPHENT SHIPMENT ROAD
CENTER CENTER

Greenhouse gas emissions = fuel x fuel emission factor




EXAMPLES OF PARAMETERS AND INTERNATIONAL FACTORS

commercials y Dieselcycl NGV

T
Pollutants . !
) . Hydrous . Hydrous | vehicles | vehicles
o Gasolinec Gasolinec
“ ethanol ethanol

Exhaustemissions

" Carbonmonoxide(CO) Vv \Y; V V V V
L“Evfaffs'ggs"ﬁ?n%'!?ém = Nitrogenoxides (NOX) \Y; Vv Vv \Y; \Y; \Y;
rooonirios i Particulatematter (PM) Vv vV Vv
AldehydeqRCHO) V V V
Non-methanehydrocarbons
(NMHCexhaus} v v v v v v
Methane(CH4) V V V \Y V V
P¢ Carbondioxide(CO2) V V V V V V
\ Nitrousoxide (N20) Vv vV Vv Vv Vv Vv
vaporativeemissionsgNMHC v V
evap)
Exhaust emissions from brake
and tires (MP) v v v v v v
Trackwear emissions(MP) V V V \Y \ \




EXAMPLES OF PARAMETERS AND INTERNATIONAL FACTORS

F Category Engine
Q m
@ ( Y ) @

Otto / Gasoline
Motorcycles
- Otto / Flex Fuel
Otto / Gasoline
_ Otto / Ethanol
Automobiles
INVENTARIO NACIONAL ' Otto / Flex Fuel

DE EMISSOES ATMOSFERICAS

K

i ORES
:gRo g\sllgt;:g:Amomogé;‘% | Otto / GNV

Otto / Gasoline

Otto / Ethanol

Light commercials
Otto / Flex Fuel

Diesel
Micro bus Diesel
City buses Diesel
Road buses Diesel

Semitrailer trucks (PBT>3.5t. <6 1.) Diesel
Light Trucks (PBT> 6t. <10 t.) Diesel

Medium Trucks (PBT> 10t. <151.) Diesel
Light duty trucks (PBT> 15 t, PBTC <40 t.) Diesel
Heavy Duty Trucks (PBT> 15t, PBTC> 40t. Diesel




EXAMPLES OF PARAMETERS AND INTERNATIONAL FACTORS

BRAZILAIN CE&MISSION FACTORS
_Q m Calendar Automotive Hydrated Anhydrous  Diesel

Biodiesel

year Gasoline Ethanol Ethanol Mineral (ka/l) CNG (kg/m3
o~ (kg/l) (kg/l) (kg/l) (kg/l)
1980 2.209 2.631
A 1981 2.209 2.646
e e s ' LN 2212 2.656
Pon veicios ArToril 1983 2.261 2.649

- 1984 2.258 2.674 ]
1985 2.278 2.665
1986 2.275 2.686
1987 2.261 2.680
1988 2.281 1.457 1.526 2.671 )
1989 2.266 2.686
1990 2.261 2.686
19911997  2.261 2.674
* 1998 2.243 2.646 1.999

WE NEED TO IMPROVF 1999 2.232 2.631
THE KNOWLEDGE OF'1 2000 2.220 2.613
USE VEHICLE FUEL 20012004 2.212 2.603

ECONOMY (km/l) 20052012 2.212 2.603 2.431




EXAMPLES OF PARAMETERS AND INTERNATIONAL FACTORS

| [ =N

o 000G ee E@/ Oi# 4+ C)ADD/gEAAIrc“).T#/
g , 4* OABI pOTH
Emission Factor (tC / TJ) TJ /tep % Oxidized
Automotive Gasoline 18.9
Anhydrous Ethanol
18.8
Hydrous ethanol 99.00%
0.04187 Table 9
Mineral diesel 20.2
Biodiesel* 20.2
GNV 15.3 99.50%

*For biodiesel, the same emission factort@y TJ, of mineral diesel was considered.

WE NEED TO KNOW

THE EFICIENCY [MJ/.
OF THE MODES WE USI




EXAMPLES OF PARAMETERS AND INTERNATIONAL FACTORS

kJ/t.km Air
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